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SCOPEOFWORK



I.      SCOPEOF WORK 
 

 

The scope of Mechanical,Electrical &Instrumentation equipments works shall 

include but not limited to the following for Upgradation of existing Sewage 

Pumping Station Main at VAVDI(OLD), PUNITNAGAR(OLD) AND 

MAVDI works including Dismantaling Existing Electro-Mechanicalequipments 

as per direction of Eng.-in-charge  of RMC without interrupting sewage 

pumping and shifting at location as directed by Eng.-in-charge of RMC in 

SPScompound with Supply, Installation,Testing and Commissioning (SITC) of 

Pumping Machinery with allied Electro-Mechanical works with Operation & 

Comprehensive Maintenance , and Defect Liability Period for 2 Years for 

Sewage Pumping Station(MPS)Main at VAVDI(OLD), 

PUNITNAGAR(OLD) AND MAVDI as mentioned in this tender: 

 
 
A            MechanicalWorks: 

 

 

A.1         Scope for SITC of Mechanical work shall include: 
 

 

allrequiredaccessoriesandhardware completeasper BOQ. 
 

A.1.1Submersible CentrifugalNon-Clog   Pump-Motor Sets  with  all  required accessories 

likeautomaticcouplingdevice,guidepipes,chain,cables,spares, foundationbolts 

&nuts etc. with allrequired accessories  and hardware completeasperBOQ. 
 

A.1.2CIDFmanually/Actuator OperateSluiceValvesondeliveryofeachsubmersible Non 

Clogpump,deliveryofdewateringpumpsandonheaderfordrainwithall 

requiredaccessoriesandhardwareasperBOQ. 
 

A.1.3CIDFswingchecktypenonreturnvalvesondeliveryofeachSubmersibleNCpumpandeachd

ewateringpumpalongwith allrequiredaccessoriesandhardwareasperBOQ. 
 
 

A.1.4Metallic Expansion Bellows on suction and delivery of each Submersible 

NC pump  and on header line of sub. NC pumps with all required  

accessories and hardware as per BOQ  

. 
 

A.1.5DI pipes and Fittings on suction and delivery line of Horizontal Non Clog 

pumps as required to connect with the existing header, as required to 

connect the header torising main pipe with all required accessories and 

hardware as per BOQ. 
 

 

A.1.6Monorailelectricallyoperatedtrolley(EOT)withElect.ChainHoistofadequate capacitywith   

motors ofsuitablecapacityetc.forlowering/liftingmanual removablebox type 

screen, forsub. NonClogpumpsandheavymaterial from 

wetwellalongwithallnecessarywiring/cabling,pendanttypecontrolstation, 

etc.withallrequiredaccessoriesandhardwareasperBOQ. 
 

A.1.7RemovableManual Boxtype Coarse Bar Screen with cleaning rakes,  

allrequiredfoundation bolts&nuts,accessoriesandhardware,completeasperBOQ. 
 



A.1.8MechanicalMultirakecoarsebarscreenmechanismwithsuitablebeltcoveyorandwithallacc

essories, 

allrequiredfoundationbolts&nuts,accessoriesandhardware,completeasperBOQ. 
 

A.1.9NonclogSelfpriming/submerged,dewteringpumpmotorsetwithallrequired accessories 

andhardware,cablewithnecessarysafetyfeatures,switch/starter 

panel,suctionstarainer, autostopfacility, etc.alongwithrequired protections 

andcontrols,liftingchain,etc.completeasperBOQ. 
 

A.1.10Submersible PortableNon clog Dewatering Pump set with necessary 

accessoriesandhardwares,etc.,cablewithnecessary safetyfeatures,panel 

alongwithpumpmonitoringunitforautostopfacilities,cabletermination / junction 

box,PVCflex.Pipe,liftingchain,pumpstool,etc.andwithall 

requiredaccessoriesandhardwareasperBOQ. 
 

A.1.11.Dismantlingoftheexistingoldmachinery/mechanicalequipmentslike  Pumps, 

Motors,dewatering 

Pumpsets,electricalcables,valves,expansionbellows/joints, 

pipes,fittings,etc.allapplicablemiscellaneous equipments 

asdirectedbyEngg.- in-chargeofRMCwithloading,Unloading 

&shiftingtosuitablelocationas directed byEng.-in-chargeof 

RMCandtransportationtocarrythesameby bidder outsideofRMCpremises 

tobidder’spremiseswithinoneweekfromthedateof 

instructionbyRMC.HoweverbiddershallretainoldmachinerywithRMCtillthe 

commissioning ofnewSITCworkundercontractofthisSPS asperBOQis 

complete. 
 

A.1.12Dismantling/Removal of  RCC/PCC Pipe supports & removal of all the 

debris, silt / sludge / garbage from sump (Wet Well) & pump house, 

pumping station compound etc. and cleaning of same as directed by 

Engg.-in-charge ofRMCasperBOQ. 
 

A.1.13Constructing / casting of New Pump Foundation works for proposed Pump-

Motor Sets as per manufacturer’s recommendation & RCC and/or PCC 

Structure support blocks for Valves, NRV, Pipes, fittings etc. work as 

required for carrying out casting of foundation including carting & 

lowering in pump house work, laying of flooring, if required etc. works 

as required with all required accessories and hardware and as per 

BOQ / Tender 
 

A.1.14To arrange for bypass of raw sewage including dewatering or any suitable 

arrangement as required to prevent the raw sewage  in working area and as 

required to carry out the installation of electromechanical equipment 

(screen, pumping machinery, etc. as per tender) within existing SPS or by 

way of modification / providing new unit for existing SPS or as applicable to 

complete the work in all respects as per scope of tender. 

 

 

 

 

 

 

 

 



 

 

 
 

 

B            ElectricalWorks: 
 

 

TheScopeforElectricalequipmentsworksshallincludedismantaling existingElectrical 

equipmentsasperdirectionofEng.-in-charge ofRMCwithoutinterruptingsewage pumping 

and shifting at location as directed by Eng.-in-charge  of RMC in SPS compound 

withSupply,Installation, TestingandCommissioning (SITC)ofelectrical 

equipmentsaspertendebutnotlimitedtothefollowing: 

 
B.1.1        Incomingexisting LT power fromPowerSupplyCompany  

/MeteringPanelisfeedingtoconsumerLT Panelandscopeof 

workincludebutnotlimitedtothefollowingasperBOQ/Tender. 

 
B.1.2         Deleted. 

 
B.1.3        Deleted 

 
B.1.4        Deleted. 

 
B.1.5        Deleted. 

 
B.1.6        SITCofLT Panels,PMCC,MCC etc.Panels includingStar-delta/ATS Starters 

forsewagepumpsasapplicable, dewateringpumpstarters,transformer no 

loadlossesfixedcapacitorsforPowerfactorcorrectionalongwithcomplete 

allrequiredaccessoriesandhardwareetc.asperSLD/BOQ/tender.6



de 

B.1.7         APFCPanelsforpowerfactorcorrectionalongwithcompleteallrequired 

accessoriesandhardwareetc.asperSLD/BOQ/tender. 

 
B.1.8        LocalPushButtonStations(LCS),JunctionBoxetc.alongwithcomplete all 

requiredaccessoriesandhardwareetc.asperBOQ/tender. 
 

B.1.9       LDB,PDBforindoorandoutdoorrequirements,PowerSockets,Welding 

Receptacles,etc.asrequiredalongwithcompleteallrequiredaccessories 

andhardwareetc.asperBOQ/tender. 
 

B.1.10       LT Power  and Control Cables along with required termination  works 

completewithallrequiredaccessories andhardwareetc.asperSLD/BOQ/ tender. 
 

B.1.11       CableTray,DWCPipesforHT&LTcables,Cabletrenchworks&Cabling 

Systemalongwithcompleteallrequiredaccessoriesandhardwareetc.as 

perBOQ/tender. 

B.1.12      EarthingsystemincludingChemicalearthingalong withcompleteall required 

accessoriesandhardwareetc.asperBOQ/tender. 

 
B.1.13       

InternalandExternalarealightingsystemwithwiringforpumphouse&compoundar

eaalongwithcompleteallrequiredaccessories andhardware etc.asper 

BOQ/tender. 
 

B.1.14       Deleted. 
 

B.1.15      StructureSteel/Chequeredplates/Steelsupportsetc.worksasrequired 

forcabletrenches in LTrooms,Controlroomsetc.required for 

electricalequipments alongwithcompleteallrequiredaccessories and 

hardwareetc.asrequiredandasperBOQ/Tender. 

 
B.1.16      SafetyEquipments/Accessoriesasperstatutorynorms/requirements 

alongwithcompleteallrequiredaccessoriesandhardware etc.asperBOQ/ tender. 

 
B.1.17       LiasoningworksforobtainingN.O.CfromElectricalInspector/Statutory 

authorityforPowerobtaining&forallElectricalequipments installation. 

Liasoningworksshallalsoincludepreparingrequiredattesteddocuments 

&drawingforobtainingNOConbehalfofclient. 

 
B.1.18       Allmiscellaneous workforinstallationofelectricalequipmentswithmaking 

cutoutinpanelroom/pumphousewall/slabforerectingofcables 

entering/outgoingfromroometc.withmini.100/150mm (asrequired)GI 

pipeswithfixing,grouting,sealingetc.workandun-forecast /emergency 

workduringdismantlingofexistingequipments&duringinstallationetc.to 

completetheworkinallrespectforallelectricalequipmentsalongwith 

completeallrequiredaccessoriesandhardwareetc.asper BOQ/ten
7
r. 

 

 

 

 

 

C       Instrumentation&AutomationWorks: 
 



 

ThescopeofInstrumentationworkmayincludebutnotlimitedtothefollowing: 
 

 

C.1.1Diaphragmtypepressure gauge on delivery side along with required 

accessories,hardware,etc.foreachpumpandasperBOQ. 
 
 

C.1.2ElectromagneticFlowmeteratPumpdischargeheaderasperBOQandscope 

ofalsoincludeoneno.existingflowmeterhookupwithProposedPLC/Panel. 
 

 
D.1         OPERATION&MAINTENANCE 

 

Thebidderhastooperate andrunthepumpingstationalongwithOperation 

&Comprehensive Maintenance withdefectliabilityperiodof5Yearsand 

maintainthesameforfiveyears(sixtymonths) withallspares,tools, consumables, 

lubricants, manpower,etc.(atfreeofcost),aftercompletion 

ofsuccessfulexecution,installationandcommissioningofworks. 

 
Onlysewage,electricpower,dieselforoperationofDGSetduringO&M 

periodshallbeprovidedbyclientfreeofcost. 
 

TheO&MPeriodshallcommenceaftercommissioning ofSPS&issueof 

completioncertificate.Thesparesand toolsasper BOQshall be handedover 

toclientwithinonemonthfromthedateoftestingandcommissioningof 

SPS/project. 

 
D.2           ADDITIONALSCOPE: 

 

 

Inaddition totheabove,followingservices arealsoincludedinthescope of the 

Contractor: 

 
D.2.1      Alignment,Drillingand groutingof equipment 

D.2.2      Drillingholes,zaryworkonwalls/slabsforpipesandcables(ifnecessary), 

D.2.3      Clampingandsupportingofallpipes,Cabletray,etc.8



D.2.4      Finalpaintingofpipingworks,structuralsteel,etc.atsiteafterinstallation, D.2.5      

Drawings,  Operation  and  Instruction/maintenance  Manuals  of  each 

equipment-3set, 

D.2.6      Excavation,beddingand refillingasperrequirement, 

D.2.7      Makinggoodofthedamagedonetoelectro-mechanicalinstallationsandCivil 

work&CivilrepairingworkoftheSPSpumphouseduringexecution ofall Electro-

MechanicalWork. 

D.2.8      Allstructuralsteelshallbeprovidedwithtwocoatsofprimerandepoxy 

painteachinblackor othershadeasinstructedbyengineer-in-charge. 

D.2.9      AnyotherworkasspecifiedinvariousBOQ,tenderspecificationsandother 

asrequiredtocompletethework inallrespectsandsatisfactoryoperationof 

thesame. 
 
 
 

 
SignatureofContractor                                       CITYENGINEER 

RajkotMunicipalCorporation 
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- 
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TENDER/CONTRACTDRAWINGS 

 

- 
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SECTION:C1 
 

 

A.            SPECIFICATIONSFORMECHANICALWORKS(GENERAL) 

Applicability 

 

Thefollowingclausesspecifygeneralmechanical requirementsandstandardsof 

workmanship forequipment andinstallationandmustbereadinconjunction withthe 

particularrequirementsforContract. Thesegeneralspecification clausesshallapply 

whereappropriate exceptwhereredefinedintheparticularrequired sectionsofthe 

specificationwhichshallbeapplicable. 

 

ListofStandards 
 

 
 

Titleofvariousstandardsreferredtointhespecificationsisindicatedbelow.Thislistdoes 

notnecessarilycoverallthestandardsreferredto: 

 
BS5135 Specificationforareweldingofcarbonmanganesesteels 

BS5316Part-2 Specification foracceptancetestforcentrifugal,mixedflowand 
 

axialpumps–Testforperformanceandefficiency 

BS6072 Methodformagneticparticleflowdetection 

BS6405 Specificationfornon-calibratedshortlink steel chain(Grade30) 
 

forgeneralengineeringpurposes:Class1& 2 

BS6443 Methodforpenetrateflowdetection 

ASTMA-36 Specificationfor StructuralSteel 

ASTMA-216 Specification forSteel Castings, Carbon suitable for fusion 
 

weldingforhightemperatureservice 

ASTMA-276 Specification orstainlesssteelandheatresistingsteelbarsand 
 

shapes 

ASTMA-351 Specification forcastings, Austenitic – Ferric (Duplex), for 
 

Pressurecontainingparts 

ASTMA-743 Specificationforcastings, Iron–Chromium,Iron–Chromium– 
 

Nickel  and  Nickel  Base  Corrosion  Resistant  for  general 
 

Application 

ASTMA-744 Specificationforcastings,IronChromium–Nickel,Corrosion– 
 

Resistant 

IEC–189 
 

Part1& 2 

LowfrequencycablesandwireswithPVCinsulationandPVC 
 

Sheath 

AWWAC501 CastIronSluiceGates                                                     12 



IS5 Coloursforreadymixedpaintsandenamels 

IS210 GreyIronCastings 

IS318 LeadedTinBronzeIngotsand Castings 

IS325 ThreePhaseInductionMotors 

IS807 CodeofPracticeforDesign,manufacture,erectionandtesting 
 

(StructuralPortion)ofcranesandhoists 

IS1239 MildSteeltubes,tubularandotherwroughtsteelfittings 

IS1536 CentrifugallyCast(Spun)ironpressurepipeforwatergasand sewage 

IS1537 Verticallycastironpressurepipesforwater,gasandsewage 

IS1538 Specificationforcastironfittingsforpressurepipesforwater, 

gasandsewage 

IS1554 PVC insulated(Heavyduty)electriccables 

IS2062 Steelforgeneralstructuralpurposes 

IS2147 Degreesofprotectionprovidedbyenclosuresforlowvoltage 
 

switchgearandcontrolgear 

IS3177 Code ofpractice of electric overhead traveling cranes and 
 

gantrycranesotherthansteelworkcranes 

IS3624 VacuumandPressuregauges 

IS3815 Pointhookswithshankforgeneralengineeringpurposes 

BS2910 Methods  for  radiographic  examination  of  fusion  welded 
 

circumferentialbuttjointsinsteelpipes 

BS3017 Specificationformildsteelforgedramshornhooks 

BS3100 Specificationforsteelcastingsforgeneralengineeringpurposes 

BS3923 Methodsforultrasonicexaminationofwelds 

BS4360 Specificationforweldablestructuralsteels 

BS4772 Specificationforductileironpipesandfittings 

BS4870 Specificationforapprovaltestingofweldingprocedures 

BS4871 Specification forapproval the sting of welders working to 
 

approvedweldingprocedures 

BS4942 Shortchainlinkforliftingpurposes 

IS5120 Technicalrequirementsofrotodynamicspecialpurposepumps 

IS5600 Horizontal/verticalnonclogtypecentrifugalpumpforsludge 

handling 

IS7090 Guidelinesforrapidmixingdevices 

IS7208 Guidelinesforflocculatordevices 
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IS10261 Requirementsforclarifierequipmentforwastewatertreatment 

IS8413 Requirementsforbiologicaltreatmentandequipment 

Part-II Activatedsludgeprocessand itsmodifications 

IS10037 Requirementsforsludgedewateringequipment,sludge 

Part-I Dryingbeds,sand,gravelandunderdrains 

IS6280 Specificationfor SewageScreens 

IS3938 ElectricWireropehoists 

 
Further,followingcodesandstandardsunlessspecified herein shallbereferredtofor 

pipelines,pipework& fittings: 
 

IS:210 Specificationforgreyironcasting 

IS:290 Specificationforcoaltarblackpaint 

IS:456 Codeofpracticeforplainandreinforcedconcrete 

IS:458 Specificationforprecastconcretepipes(withandwithout 
 

reinforcement) 

IS:516 Methodoftestforstrengthofconcrete 

IS:638 Specificationforsheetrubberjointingandrubberinsertion 
 

jointing 

IS:783 Codeofpracticeforlayingofconcretepipes 

IS:816 Codeofpracticefor  useofmetalarcweldingforgeneral 
 

constructioninmildsteel 

IS:1367 Technicalsupplyconditionsforthreadedsteelfasteners 

IS:1387 Generalrequirementsforthesupplyofmetallurgicalmaterials 

IS:1500 MethodforBrinnellhardnesstestformetallicmaterials 

IS:1536 Specificationforcentrifugallycast(spun)ironpressurepipes 
 

forwater,gasandsewage 

IS:1537 Specificationforverticallycastironpressurepipesforwater, 
 

gasandsewage 

IS:1538 Specificationforcastironfittingsforpressurepipesforwater, 
 

gasandsewage 

IS:1916 Specificationforsteelcylinderpipeswithconcreteliningand 
 

coating 

IS:2078 Methodfortensiletestingofgreycastiron 

IS:3589 SpecificationforMSSpirallyWeldedPipes 

IS:3597 Methodoftestsforconcretepipes 

IS:3658 Codeofpracticeforliquidpenetrantflowdetection 

IS:5382 Specificationforrubbersealingringsforgasmains,14water 



 

 mainsandsewers 

IS:5504 Specificationforspiralweldedpipes 

IS:6587 Specificationforspunhempyarn 

IS:7322 Specificationforspecialsforsteelcylinderreinforcedconcrete 
 

pipes 

IS:8329 SpecificationforDI pipes 

IS:9523 SpecificationsforDI fittings 

IS:4984 SpecificationsforHDPEpipeline 

IS:14846 Specificationsforvalves 

IS:783 Codeofpracticeforlayingofconcretepipes 

IS:3114 Codeofpracticeforlayingofcast ironpipes 

IS:3764 Excavationwork-Codeof Safety 

IS:4127 Codeofpracticeforlayingofglazedstonewarepipes 

IS:5822 Codeofpractice forlayingofelectricallyweldedsteelpipesfor 
 

watersupply. 

IS:6530 Codeofpracticeforlayingofasbestoscementpressurepipes. 

 

Materials 

Allmaterialsincorporated intheworksshallbethemostsuitablefortheduty 

concernedandshallbenewandoffirstclasscommercial quality,freefrom 

imperfectionand selectedforlonglifeandminimummaintenance. 
 

DesignandConstruction 
 
a.   Theplantdesign,workmanship andgeneralfinishshallbeofsoundqualityin accordance 

withgoodengineering practice.Designshallberobustandratedfor 

continuousservice,atthespecifiedduties,undertheprevailingoperational site 

conditions. 

b.   

Thegeneraldesignofmechanicalandelectricalplant,particularlythatofwearingparts,sh

allbegovernedbytheneedforlongperiodsofservice without frequent 

attentionbutshallaffordreadyaccessforanynecessarymaintenance. 

c.  

SimilarlyitemsofPlantandtheircomponentpartsshallbecompletelyinterchangeable.Sp

are  parts  shallbe  manufacturedfrom the samematerial 

specificationastheoriginals. 

d.   Nowelding,fillingorpluggingofdefectiveworkwillbepermittedwithoutthe 

writtenpermissionoftheEngineer.Allweldingspattershallberemoved. 

e.   Itshallbetheresponsibility ofthecontractortoensurethatalltheequipment 

selectedisfullycompatible,mechanically, electricallyandalsowithrespectto 

instrumentation,controlandautomation. 

f.    Itshallbetheresponsibility ofthecontractortoensurehisequipmentinterfaces withany 

existingequipmentcorrectly.Anyinterfacesmustnotaffectthe integrity 

oftheequipment,orinvalidateanywarrantiesorguarantees. 

g.   Eachcomponentorassemblyshallhavebeenproveninserviceinasimilar 

applicationandunderconditionsnolessthanthosespecifiedtherein.       15



h.   Theequipment shallbecompatible withthecivilstructure,wheninstalled, with 

sufficientspaceforoperatoraccessandmaintenanceprocedures. 

i.    Allmaterialsshallbeofthebestcommercial qualityandfreefromanyflaws, 

defectsorimperfections. 

j.    Materialsshallbeselectedtoeradicateorreducecorrosiontoaminimum. 
 
 

 

Tropicalization: 

EquipmentistobedesignedfortropicalclimatesuitableforIndianconditionsandthe 

city/locationwhereit istobeinstalledandthefollowingshallapply: 
 

i.    Tropical gradematerials shouldbeusedwherever possible. Somerelaxationof 

theseprovisionsmaybepermittedwhereequipmentishermeticallysealed. 

ii.   Ironandsteelandingeneraltobepaintedorgalvanizedasappropriatein 

accordancewiththespecification. Smallironandsteel parts(other than stainless 

steel)ofallinstrumentsandelectricalequipment,thecoresofelectro-magnets 

andthemetalpartsofrelaysandmechanisms aretobetreatedinanapproved manner 

topreventrusting. Coresetc.whicharebuiltupoflamination orcannot for any other 

reasons be anti rust treated, are to have all exposed  

partsthoroughlycleanedandheavilyenameled,lacqueredorcompounded. 

iii.    Theuseofironandsteelistobeavoidedininstrumentsandelectricalrelays whenever  

possible. Steel screws, when used, are to be zinc, cadmium or chromium 

platedor,when platingisnotpossibleowingtotolerancelimitations, 

shallbecorrosionresistingsteel.Instrumentsscrews(exceptthoseformingpart 

ofamagnetic circuit) are tobeofbrassorbronze. Springsare tobeofbrass, 

bronzeorothernon-rustingmaterial.Pivots andotherpartsfor which non-ferrous 

materialisunsuitablearetobe ofanapprovedstainlesssteel. 

iv.   Fabrics,cork,paperandsimilarmaterials,whicharenotsubsequentlytobe 

treatedbyimpregnation,aretobeadequatelytreatedwithanapprovedfungicide. 

Sleeving andfabricstreatedwithlinseedoilorlinseedoilvarnishes arenottobe used. 

 
Climate 

i.    Allpartandmaterials usedshallinallrespects besuitablefortheclimatic 

conditionsofthecity/locationwhereitistobeinstalled. Thefollowingmaximum 

conditionsshallbe usedforalldesign. 

 
MaximumAmbientTemperature                                 :47°C 

MinimumAmbientTemperature                                   :         5° C 

YearlyAverageAmbientTemperature(Max./Min.)      :43° C/15°C 

MaximumAmbientTemperatureforDesignPurpose      :       50°C 

MaximumRelativehumidity                                         :       95% 

 
Indampsituationsandwhereverexposedtotheweather,precautionshallbetaken 

againstcorrosionofmetalwork,cablearmourconduitandthelike. 

 
De-ratingduetotheclimaticconditions 
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i.    All electricalequipmentincludingcables shallbede-ratedfor continuousoperation 

inanambienttemperatureof50deg  Cin  accordancewiththeappropriate 

regulationsunlessotherwisespecified. 

ii.    All materialsand equipment which are subject to certification by testing 

authoritiesetc.,shallbecertifiedasbeingtestedat50degCambientunless 

otherhighertemperaturespecifiedelsewhereforspecificequipment/product. 

 
PackingandDelivery 

 

 

a.   Allpartandequipmentasnecessary shallbepackedinfirstqualitycontainers or packing; 

nosecondhandtimber shallbeused. Allpacking mustbesuitablefor 

severalstagesofhandlingviaseaorairfreight,inlandtransportandmovement onsite. 

 
b.   Flanged pipesaretohavetheiropenendsprotected byadhesive tapeorjointing 

andarethentobecoveredwithawoodenblankflangesecuredby servicebolts. 

 
c.    Thesleevesandflanges offlexiblecouplingsshallbe bundledbywire ties.  Cases 

containingrubberrings,boltsand othersmallitemsshallnot normallyweighmore 

than500Kg.gross. 

 
d.   Precautionistobetakentoprotectshaftsandjournalswheretheyreston wooden orother 

supports likelytocontain moisture. Atsuch pointswrappings impregnated withanti-

rustcomposition orvapourphaseinhibitorsaretobeused 

ofsufficientstrengthtoresistchangingand indentationdueto movementwhichis 

likelytooccurintransit. Theformoftheprotective wrappingsandimpregnation 

aretobesuitablefora minimumperiodoftwelvemonths. 

 
e.   Lidsandinternal crossbattensofallpackingcasesaretobefixedbyscrewsand not nails. 

 
Hoopmetal bindingsofcasesaretobe sealedwhereendsmeetandifnotofrust 

lessmaterial aretobepainted. Contentsofcasesaretobeboltedsecurelyor fastened 

inpositionwithstrutsorcrossbattens andnotwithwood chocks,unless 

theyarefastenedfirmlyinplace. Allstrutsorcrossbattensarepreferably tobe 

supportedby cleatsfixedtothecaseaboveand belowtoform ledges ofwhichthe 

battenmay rest.Cases are tobeup-endedafterpackingtoprovethat there isno 

movementofcontents. 

 
Wherepartsarerequiredtobeboltedtothesidesofthecase,largewashersare 

tobeusedtodistributethepressureandthetimberistobestrengthened by meansofa 

pad. 

Contents ofcasesaretobeboltedsecurelyorfastenedinpositionwithstrutsor 

crossbattensandnotwithwoodchocks,unlesstheyarefastenedfirmlyin 

place.Allstrutorcrossbattensarepreferablytobesupportedby cleatsfixedto 

thecaseabove andbelowtoformledges onwhich thebatten mayrest. Cases 

aretobeup-endedafterpackingtoprovethatthereis  nomovementof 

contents. 
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Wherepartsare requiredtobeboltedtothesides ofthecase,largewashersare 

tobeusedtodistributethepressure andthetimberistobestrengthened by meansofa 

pad. 

 
Allstencil marksontheoutside ofthecasingsaretobeeither ofawaterproof 

materialorprotectedby Shellacorvarnishtopreventobliterationintransit. 

f.  Woodwool istobeavoidedasfaraspossible. Waterproofpaperandfeltlinings 

aretooverlap atseamsatleast12mmandtheseams securedtogether inan 

approvedmanner,butthe enclosureistobeprovidedwithscreenedopeningsto 

obtainventilation. 

 
g. Whereapplicable, indooritemssuchaselectricmotors, winchandcontrol gear, 

instrumentsandpanels,machinescomponents, etc.aretobe‘cocooned’ or covered 

inpolythene  sheeting, selected at the joints and the enclosures 

providedinternallywithanapproveddesiccators. 

 
h. Bright metal parts are to be covered before shipment  with an approved 

protective compound orcoatingandprotectedadequately duringtransportto 

site.AftererectionthesepartsaretobecleanedbytheContractor. 

 
i.  Eachcrateorpackageistocontainapackinglistinawaterproof envelope and 

copiesinduplicatearetobeforwardtotheEngineer;priortodispatch.   All 

itemsofmaterialaretobeclearlymarkedforreadyidentification againstthe 

packinglist. 

 
Allcases,packages, etc.aretobeclearlymarkedontheoutsidetoindicate the total 

weight, toshowwheretheweightisbearing andtoindicate thecorrect 

positionsforslingsandare tobearanindelible identificationmark relatingthem 

totheappropriateshippingdocuments. 

 
j.    Structuralsteelwork,pipes,valves,encasedfittingsandmetalworkshallbe similarly 

marked.Inaddition, oneineverytenrepeated articlesshallbearthe dispatchmarks 

insuitablepaint orotherapprovedmedium.Whenintheopinion 

oftheEngineer,thedispatchmarkscannotbeappliedsatisfactorilytoany item, 

theyshallbestampedonapetallabelattached totheitemtheyshallbe stamped 

onametallabelattachedtotheitemorpartbymeansofapieceof wirepassing through 

holesateitherendofthelabel andsecured sothatitlies flatwiththe item. 

 
k. TheEngineermayrequiretoinspectandapprovethepackingbeforetheitems 

aredispatchedbutthecontractoristobeentirelyresponsible forensuringthat 

thepackingis suitablefor  transitandsuchinspectionwillnot  relievethe 

Contractorforany lossordamageduetofaultypacking. 

 
Finish 

Workmanshipandgeneralfinishshallbeof firstclasscommercialqualityand  in accordance 

withbestpractice. Allcovers,flangesandjointsshallbeproperlyfaced, 

bored,fitted,fixed,hollowed, mountedorchamferedasthecasemaybe,accordingto 

the bestapprovedpracticeandall workingpartsofthe plant andother apparatus,shall 

similarlybewellandaccuratelyfitted,finished,fixedandadjusted.                  
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WroughtSteels 

Wherenototherwise specifiedwroughtsteelshallbeselectedfromtheappropriate 

gradeofIS:1570andbefreefromblemishes,shortor hammermarks. 

TheContractorshallsubmitfortheapprovaloftheEngineer-in-charge, thegrade 

numberselectedforeachcomponent. 

 
Castings 

Allcastingshallhaveanhomogenousstructureandbefreefromblowholes,flawsandcracks. 

Anycastinghavingathickness inpartsinexcessof3mmtothatwhichitis purported 

tobeshallberejected. Norepairsorpatchworktocastingsshallbeallowed 

otherthanthatapprovedbytheEngineer-in-charge. 

Castingssubjecttohydraulicpressure shallbetestedto1.5timesthemaximum 

workingpressure. CertifiedcopiesofTestReportsshallbeforwardedtotheEngineer 

assoonasthetest iscompleted. 

 
SteelCastings 

Wherenototherwise specified,steelcastingsshallbeselectedfromtheappropriate 

gradeofBS.3100. 

 
GreyIronCastings 

Allgrey  ironcastingssuppliedshallbe to the appropriategradeof  IS:210.The Contractor 

shallreplaceanycastingwhich theEngineer considersisnotoffirstclass appearance 

orisnotinanywaythebestwhichcanbeproduced,although sucha casting mayhave passed 

thenecessary hydraulic orothertests. Noplugging, filling, 

weldingor“burningon”willbeacceptable. 

 
SpheroidalGraphiteIronCastings 

 
AllspheroidalgraphiteormodulargraphiteironshallbetotheappropriategradeofBS- 

2789. 
 

 

Bronze 

 
Wherenototherwise specified, thebronzeusedshallbemadeofastronganddurable 

zincfreemixturetoIS:318. 
 

 
 

AluminumandAluminumAlloys 

 
Barsandextrudedsectionsshallbetodesignation EN8orBS.1474. Aluminumand aluminum 

alloysshallnotbeutilizedunlessalternative materialsareconsidered 

unacceptable.TheuseofaluminumrequirestheapprovaloftheEngineerinallcases. 
 

 
 

AluminumandAluminumalloyCastings 
 

Castingsshallbemanufactured fromLM5toBS1490andsubjectedtoachillcastto 

increasetensilestrength. Aluminumandaluminumalloysshallnotbeutilizedunless 
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noothermaterialsisconsideredsuitable.Immersedstructuresorstructuresthatareperiodicall

yimmersedshallnotbeconstructedfromaluminumoraluminumalloys. 
 

 
 

PaintingandMetalProtection 

 
Allbrightmetalpartsshall becoveredbefore shipment with anapproved protective 

compoundandadequatelyprotectedduringshipmenttosite. Aftererectiontheseparts 

aretobecleaned. 
 

 
 

Allexposedmetalpartsoftheequipment includingpiping,structures, etc.wherever 

applicable, afterinstallation unlessotherwisesurfaceprotectedshallbefirstpainted 

withatleastonecoatof suitableZincrichepoxyprimerwhichmatchesthe shopprimer 

paintused,afterthoroughlycleaningallsuch partsofall dirt,rust,scales,greases,oils 

andother foreign materials bywirebrushing,scraping orsandblastingandthesame 

beinginspectedandapprovedbytheEngineer forpainting. Afterwards,theabove partsshall 

befinishedwith two coatsofepoxy/coal tarepoxycoating/paint. The qualityofthe 

finishpaint shallbeasper the standardsofISIorequivalentand tobeof the 

colourasapprovedbythe Engineer.Thepaint shallbesuitableforuse in industrial 

corrosiveworksatmosphere. 

 
All brightmetal  partsshallbe covered  before shipment  and transportationwith 

approvedprotective compoundandprotectedadequately duringshipment and 

transportationtothesite.Aftererection,thesepartsaretobecleaned. 

Allpipeserviceswhereverapplicable aretobepaintedinaccordancewiththeOwner’s 

standardcolourcodescheme,bythe Contractor. 

MS/GIHandRailsshallbepainted withsyntheticenamel paintofshadeapprovedby engineer-

incharge. 

 
ChromiumPlating 

 
AllchromiumplatingshallcomplywithIS:1986. 

 

 
 

Galvanizing 

 
Wheresteelorwroughtironistobegalvanized, itshallbecarriedoutbythehot-dip 

processandshallconforminallrespectswithIS:2629. 
 

 
 

Attentionshallbepaidtothedetailsofmembersin  accordancewithBS:4479. Adequate 

provisionforfilling,ventinganddrainingshallbemadeforassemblies 

fabricatedfromhollowsection.Ventholesshallbesuitablypluggedaftergalvanizing. 

Allsurface defectsinthesteelincludingcracks,surfacelamination,lapsandfoldsshall 

be removedinaccordancewithIS: 6159. All drilling,cutting,welding,formingandfinal 

fabricationsofunitmembersandassembliesshallbecompletebeforethestructures 

aregalvanized.   Thesurfaceofthesteelworktobegalvanizedshallbefreefrom welding 

slag,paint,oil,grease,andsimilarcontaminants. Thearticlesshallbepickled 

indilutesulfuricorhydrochloricacid,followedbyrinsinginwaterandpick2l0ingin



phosphoricacid. Theyshallbethoroughly washed,stovedanddippedinmolten zinc 

andbrushed, sothatthewhole ofthemetalshallbelessthan610gramspersquare meter 

ofsurface galvanized,except inthecaseoftubestoBS:1387whenitshallbe 

460gramspersquaremeter. 

 
On removalfrom the galvanizingbath  theresultantcoatingshallbe continuous, adherent, 

assmoothandevenlydistributed aspossible,andfreefromgross 

imperfectionssuchasbarespots,lumps,blistersandinclusionsoffluxashordross, 

etc.andfreefromanydefectthatisdetrimental tothestatedenduseofthecoated 

article.Edgesshallbecleanandsurfacesbright. 

 
Boltsnutsandwashersshallbehotdipgalvanizedandsubsequently centrifugedin 

accordancewithIS:2669.   Nutsshallbetappedupto0.4mmoversizebefore galvanizing 

andthethreadsoiledtopermitthenutstobefingerturnedontheboltfor thefulldepthofnuts. 

 
Duringoff-loadinganderection, theuseofnylonslingsshallbeused.Inordertoavoid 

wetstoragestaining onGalvanizedwork, whichistobestored inworks oratsite, shall 

bestackedsoastoprovideadequateventilationtoallsurfaces. 

 
Smallareasofthegalvanizedcoatdamagedinanywayshallberestoredby :- 

i.       Cleaningtheareaofanyweldslagandthoroughlywirebrushing togiveaclean surface. 

ii.      Theapplicationoftwocoatsofzinc-richpaint (notlessthan90%zinc, dryfilm), 

ortheapplication ofalowmeltingpointzincalloyrepairrodorpowertothe 

damagedarea,whichisheatedat 300degC. 

 
Wheresurfacesofgalvanized steelworkaretobeincontactwithaggressive solutions 

and/oratmospheresthegalvanizingshallreceivefurtherprotectionby painting. 

 
Fasteners 

 
Bolts,nutsandstudsandfastenerswithnominaldiametersuptoandincluding 39mm 

requiredto  bemadein  carbonsteelshallconformto BS6104and  threadedin accordance 

withIS:1363+1367. Brightsteelwashers3.0mminthicknessshall 

conformtoBS4320andshallbeprovidedbeneathboltheadandnut. 

 
Theaboveitemsrequired tobesupplied instainlesssteelshallconform toIS:1570. 

Theseitemstogetherwithholding–downboltsandanchorplatesrequired tobe 

suppliedinhightensilesteelshallconformtoBS–970Ref.SymbolT. 
 

Drilled anchorfixingsfastenersforuseonconcrete structures shall beofanapproved 

typebytheEngineer’sRepresentative.   ThePositionsofalldrilledanchorsshallbe 

approvedbytheEngineer’sRepresentative andaContractorproposingtousesuch 

fixingsshallbedeemedtohaveundertakentosupply,markoff,drillandfit.   All 

exposedboltheadsandnutsshallbehexagonalandthelengthofallboltsshallbe such, that 

when fittedandtighteneddown withanutandwasher,thethreadedPortionshallfillthe nutand 

notprotrudefrom the facethereofbymorethanahalf diameterof 

thebolt.RivetsshallconformtoBS:641andtestedinaccordancewithBS:1109. 
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Forgings 

 
Carbonsteel  forgingsshall be manufacturedheat treated  forgings and tested  in 

accordancewithBS:29. 
 

 
 
 

FoundationandSettingsofMachinery 
 
TheContractorshallarrangefortheprovisionofallfoundationandplinthsrequiredfor 

theplantandshallberesponsible andsettingforensuringthatallfoundationsand 

plinthsareconstructed andboxedoutforMachineryholdingdownboltsinaccordance 

withtheapproveddrawings. 

TheContractorshallprovideallnecessarytemplatesforsuspensionoftheholding– 

downboltsduringgroutingofsame. 
 
TheContractor shallvisitthesiteduringthecourseofconstruction andchecktheCivil 

Workstoensurethatthefoundationand/orplinthsareatcorrectrequiredlocation 

andheight,for the acceptanceofthe machinery.Whenthe foundationsand/or plinths 

havebeencompleteandare inasatisfactorycondition,the machineryshallbeinstalled 

asdirectedbytheEngineer’sRepresentative. 
 

Themachineryshallbe mountedonflat steelpacking ofathicknessselectedto take up 

variationsinthelevelofthecorrectfoundations.   Thepackingshallbebeddedby 

chippingorgrindingoftheconcretesurface. 
 

Onlyonepacking ofselected thicknessshallbeusedateachlocation, which shallbe 

adjacenttoeach holdingdownbolt. Thenumberofshims shall notexceedtwoateach 

locationandthethicknessofeachshimshallnotexceed3mm. 
 

Themachinery shallbealighted,leveledandpulleddownbythenutsoftheholding down 

boltswithaspanner ofnormallength,andnogroutshall beapplieduntilthe 

machineryhasbeenrunandapprovedbytheEngineer forstabilityandvibration. The 

CivilContractor shallthencarryoutthegroutingandbuildinginofthemachinery. 

However,theContractorshalltakeresponsibilityforthesatisfactorynatureofthis 

work,andshallhavea representativepresent. 
 

BuiltInItems 

 
TheContractor shallincludeintherelevantScheduleoftheSpecification, detailsofall 

theitemsofequipmenttobe“Builtin”bytheCivilContractor, togetheritemswith 

detailsoftheperiodinwhichtheseitemscouldbe deliveredtosite. 

 
TheContractorshallprovideto the CivilContractorfulldetails ofthe box outsand plant 

fixingandfoundationrequirementsforincorporating intheCivilWork. TheContractor 

shallliaise closelywiththeCivilWork andshallobtainfromhimaprogram oftheCivil 

works,clearlyshowingthedateswhenbox-outandplantfoundation detailswillbe required. 

TheContractorwillberesponsible forco-coordinatingandprogramhiswork 

schedulewiththeCivilWorksoastoensureanoptimumarrangement withthe 

minimumofdisturbancetothe progressoftheWorks asawhole. TheCon2t2ractor



shalldeliverallitemsofequipmentthatarerequiredtobebuiltinthecivilworks,as 

requiredbytheconstructionprogramandshallarrangeforarepresentative fromthe 

equipment suppliertobe inattendance duringtheprogressofsuchworks. TheCivil 

Contractor shallgroutupandmakegoodwheninstructedbytheEngineer’s Representative. 
 

 
LocationandAlignment 

 
Whereindividualitemsofequipment andmechanically locatedandcoupled, suchas 

alignment motors, gearboxesandsimilaritemsdependeduponcorrectalignmentfor 

satisfactoryoperation,eachshallbemountedonacommonbedplateandwhen alightedshallbe 

locatedby meansofdowelstoensurethatcorrectre-alignmentcanbe easilyachievedwhenre-

assemblingthe itemsafterremovalforoverhauls. 
 

 
 

Coupling 

 
FlexiblecouplingsshallbeCouplingsratedatnotlessthanthestallingtorqueloadof 

themotor.Couplingsliabletoimpregnationbyoilshallbeoftheallmetalflexibletype. 

GeneralServicecouplingshallbeoftheflexiblemulti-pinandresilientbushtype, 

havingnotlessthansixbushesandeachbush shallhaveaninnersleeve toallow rotation on 

thepin(bushes shallnotbeindirect contact withthepin). Allpinsshall 

haveshoulderstoallowpositivelocationandsecuringtothehalfcouplingface. 

 
Flexible couplingsshallbesuppliedinmatchingbalanced setsmachined, balancedand 

markedbeforeleavingmanufacturer’s works. Thecouplingsshallbeatightfitonthe 

shaftsandsecuredwithhandfittedkeysandfullycheckedforalignmentshallbea tight 

fitontheshaftsandsecuredthehandfittedkeysandfullycheckedforalignment. All 

necessaryequipmentforcheckingalignmentshallbesuppliedbythe Contractor. 
 

Whereflexiblecouplingareused,theContractorshallfullydescribethearrangementsproposed

forensuringthatthedesiredfreedomofrelativemovement between the 

shaftsisobtainedwhentransmittingatorquescorresponding tothecontinuous 

maximumratingofthemotor. 
 

Solidly boltedcouplingsshall besubjecttoaccurate alignment andtheContractor’s 

proposedalignmentprocedureshallbesubjecttotheapprovaloftheEngineer.   In particular, 

thealignment procedureswhichinvolverotatingonehalfcouplingonlywill notbeaccepted. 
 

Overloadreleasecouplingsshallnot relyon  shearpins. Releasetorqueshallbe adjustable 

overawiderangeandpreferablywithouttheneedtochangecomponents. 

Thecouplingshallbecapable ofangular alignmentof1deg.Maximum and1mm 

displacementofshafts. 
 

Hydrauliccouplingsshallbeoilfilledwiththermaloverloadprotectiondevice.   The coupling 

shall befullyratedtotransmit themotor fullloadpowerwithoutexceeding 

normalworkingtemperatureanddueregardshallbetakentoambienttemperatures. 

Anenclosure aroundthecouplingshallbeprovided topreventoilsprayintheeventof 

operationofthethermaloverloaddevice.                                                       23



Final alignmentofalltypesofcouplingshallbechecked bytheContractor inthe 

presenceoftheEngineer’sRepresentative. 
 

Bearingsand Lubricators 

 
Thesizeofbearing shallbenotlessthanthatcalculated forbearingsandaminimum L10basic 

ratinglife inaccordancewithBS:5512LubricatorsPart1.,takingintoaccount 

allconsiderationsofreliabilitymaterialsofmanufacture andoperatingconditions. All 

bearingsshallberatedandsized toensuresatisfactoryrunningwithoutvibrationunder 

allconditionsof operationforaminimumlifeof50,000hoursrunning. 

 
Theyshallbeefficientlylubricatedandadequately protected fromingressofmoisture, 

dustandsandandtheparticular climaticcondition prevalentatthesite. Allbearings 

shallbetoISOstandardSI unitdimensionswherepracticable. 
 
 

 
Allballorrollerbearings, exceptthosesuppliedand“sealedforlife”shallbearranged 

forgreasegunlubricationandasuitablehighpressuregreasegunshallbesupplied. 
 

Adequate “Stauffer” screwtoppressure greaselubricator with‘telltale’stemsor‘Tat” 

greasenipplesshallbeprovided forall movingparts. The positionofallgreasing and 

oilingpointsshallbearrangedsoastobereadilyaccessible forroutineservicing. 

Wherevernecessary,suitableaccessplatformshallbeprovided. 
 

Thetypeoflubricantand intervalsoflubrication,whichshallbekepttoa minimum(not 

lessthanninedays), foreachindividual itemofplantshallbeentered onaworking 

schedule,whichshallformpart oftheOperationandMaintenanceinstructions. 
 

AlistofrecommendedLubricantsand theirequivalentsBearingsshall be enteredin the 

OperationandMaintenanceinstructions. 
 
Gearboxes 

 
TheGearboxesshallbetotallyencloseddust,waterandhoseproof. Suitablelifting 

lugsshallbeprovided.Theyshallberobustlyconstructedandarduousduty. 

 
Thegearcaseshallbemanufactured fromgreycastirontoIS:210andofagradetoensure 

highstrength andwearresistance.Inspectioncoversshallbeprovided together 

withprotectedoillevelindication,breather,withoilmistprevented,anddrainplugs. 
 

Thegearboxesshallbedesignedforoperationattheambienttemperatures specified 

withouttheassistanceofacoolingfan. 
 

Themechanicalservicefactorshallbenotlessthan1.5whenappliedtotherated 

motorpowerorhigheras recommendedbyequipmentmanufacturer. 
 

ThegearsshallbemanufacturedfromsteeltoBS:970ofgradeselectedbythe 

ContractorandenteredintheScheduleofParticulars.Theteethshall beprofileground and 

lappedtoa highstandardofaccuracyandfinish. 
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Rollingbearingsshallbeadequatelyratedtoensurearunninglifeofnotlessthan 

50,000hrs.L10life. 
 
Theinput andoutputshafts shallhaveoil sealsfitted to preventtheingress oflubricant 

whenthe gearbox ismountedin therequired orientation.Forexample,inclined  when 

appliedtoscrewpumpinstallations. 
 

Thesealsshallalsopreventtheingressofdust,sandandmoisture. 

Lubricationofthegearsshallbebyasplashorforcedsystem. 

Ananti-run backdevice shallbesupplied andfitted toall gearboxesinvolvedinscrew 

pumpinstallation. 
 

Eachgearunitshallbesubjected toafullloadtestattheinclinations specified for 

durationof3.00hrsduringwhichtimetemperature,vibrationandnoise levels together 

withoiltightnessshallbe recordedinthepresenceoftheEngineersRepresentative. 
 

Aftersatisfactory completion ofthetests,eachunitshallbedrainedoflubricant. All 

internalsurfacesshallthenbecoatedwithsuitablepreservative. 
 

Ametallabelshallbesecurelywiredtothegearcasetoclearlystatethatthegearcase 

requirestobecoatedwithasuitablepreservative. 
 

Thegearboxshallbesecurelywiredtothegearcasetoclearlystatethatthegearcase 

requirestobefilledwithlubricant, thetypeandgradeofwhichshallbeclearly identifiable. 
 

Ametallabelshallbesecurelywiredtothegearcasetoclearlystatethatthegearcase 

requirestobefilledwithlubricant, thetypeandgradeofwhichshallbeclearly identifiable. 
 

 
SteelworkGeneral 

 
TheContractor shallprovide andfixallthesteelwork,includingstairways,ladders, hand 

railing,chequeredplateandopen meshflooringframesandcurbingasdetailedin 

thespecificationand/orasshownonthecontractdrawingsorasdirectedby engineer. 

 
Allsteelworkshallbeconstructedinmildsteelandshallbegalvanized after manufactureorshall 

beprovidedwithfinish asspecified in thespecificationsofspecific equipment/work. 
 

For all pre-fabricatedmetalwork, includingmultipleductcovers,externalladders,open 

meshflooring,chequeredplating,handrailing,staircase,structural steelworkandthe 

like,theContractorshallsubmitfabricationdrawingsfortheapprovaloftheEngineer 

priorto themanufactureofanyoftheseitems. 
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HandrailingandSafetyChains 

 
Handrailing 

 
HandrailingshallbeofM.S. ERWMediumClassmildsteelofcircularhollowsectionand 

shallcomplywiththerelevantrequirementsofBS:1387BS:6323PartIorBS: 

4360. MildSteeltoe boardsshallbeprovided, 100mmhighby3mmthickpositioned abovethe 

platformlevelandfixed securelytothe standards. Allitems shall bepainted 

withepoxypaint&epoxyprimer. 

 
Standards shallnotbelessthan38mmexternaldiameter andrailsshallnotbeless than32mm 

externaldiameter. 

Horizontalhandrailsshallbe1000mmhighwithanintermediaterailatmidheight. 

Handrailheightshall bemeasured vertically fromfinished floorleveltothehandrail 

centerline. 
 

Handlingandfixingsshall bedesigned towithstand ahorizontal forceof740N/mrun 

withoutpermanentdistortionorfailureofcomponents. Whenahorizontalforceof360 

N/misappliedathandraillevelthedeflectionatanypointonthehandrail shallnot 

exceed1/125ofthedistancebetweenthecenterlinesofadjacentstandardsor10mm. 

whicheveristheleast. 
 

Allmountingflangesshallbeofsubstantial construction,withhorizontalflangesdrilled 

fornotless thanthree boltswithtwoboltsona lineparalleltoandon thewalkwayside 

ofthelineofthehandrailingandverticalflangesdrilledforlessthantwoboltsandline throughthe 

boltsbeingvertical. Fittingsshall bescrewed orsecuredwithgrub screws. 

Thestandardsshallbesetatnotmorethan1.5m.centers.  Whenprovidedin sections, 

handrailingshallbejoinedtogetherwithpurpose madefittingssecuredby 

screwsorgrubscrews. 
 

Allladder, stairwayorotheropenings shall beguarded onthreesidesbyhandrailing 

conformingtotherequirementsstatedabove. 
 

TheContractor shallensurethatunlessspecifiedhereinafter tothecontrary,allhand 

railingshallbe ofuniformappearanceandmanufacture. 
 

SafetyChain 
 
MildSteelSafetyChainshallbe8mmnominal sizegrade(M4)noncalibratedChain 

Type1,complyingwithBS:4942,Part2. Aftermanufacture,mildsteelsafetychains shallbe 

hot dippedgalvanizedinaccordancewithBS:729. 
 

StainlessSteelsafetychains shallbe manufacturedfrom grade316S31steelcomplying 

withISO:570Part1.   Chainlinksshallbeweldedandhaveaninternallengthnot 

exceeding45mmandaninternalwidthofbetween12mmand18mm.   Thefins 

causedbyweldingshallberemoved andtheweldshallbesmoothlyfinished allround. 

WhentestedinaccordancewithClause7.3ofBS:4972Part2,eachchainshallwith 

standabreakingforceof30kNandaproofforceof15kN. 
 

 

OpenMeshand ChequerPlateFlooring 
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Openmeshflooringandgratingsshallgenerally 

complywithBS:4592exceptwhereotherwisespecifiedhereinafter.  

Suchflooringandgratingsshallbeofrectangular meshandnon–

slipandshallbemildsteelgalvanized. 
 

Flooringshallbeprovidedtospanbetweenthesupportingmembersasshownonthe 

ContractDrawings. 
 
Wherenecessaryintermediatesupportmembersshallbeprovidedandfixed. 

 
MildSteeltoeplates100mmhighandnotlessthan3mmthickshallbeprovided and 

fixedatallcut-outsexceptwhereotherwiseshownontheapproveddrawings. 
 

Boththeloadbearingandtransverse barsinrectangular flooringpanelsshallbe 

obtainedsystemically aroundthecentrelinesofthepanelsinbothdirections, sothat 

whenthepanelsarefixedinextensiveareasorinlongruns,thebarsofallpanelsare inline. 
 

Chequer plate flooringshallbeMSandofthenon-slip type,notlessthan6mmthick measured 

excluding theraisedpattern. Theflooring shallbesecuredtoitsframeby 

stainlesssteelcountersunksetscrews. 
 

Allflooringshall bedesigned tocarryaloadingof750Kg.perSq.meterandthe 

deflectionshallnotexceed1/200ofthespanor10mmwhicheveristhe least. 
 

AllflooringshallberemovableandsetflushinmildsteelMSframes. Allframesshall 

beprovidedwithlugsforbuildingin. 
 

Flooring shallbeprovidedinsizessuitableforliftingandremovalbyonemanandwith 

theappropriate cutoutstopermitsitsremovalwithoutdisturbingordismantling spindles, 

supportingbrackets, cablesorpipework. Flooring spanningwideopenings 

shallbesupportedonremovablebearersandfixingstoprovidetherequiredrigidityand these 

shallbe supplied  andfittedby the Contractor.   These  

membersshallberemovabletoaffordclearaccesstotheopeningswhichincludesducts. 
 

Lifting keysshallbesupplied foreachlocationandthetypeofkeyshallbesuchthat 

inadvertentreleaseisavoided. 
 

Stairways 
 
Stairwaysshallbedetailed,fabricatedanderectedtothedimensionsshown onthe 

drawingsandinaccordance withBS:449Part2tocarryaloadof750Kg.Persq. meter. 

Treadsshallberectangular openmeshfixedtothestringers,notdirectlyto concrete. 

Slopinghandrailingshall beasspecifiedforhorizontal handrailingbutwith thetoprail850 

mmverticallyabovethelineofpitchandstandardsverticalandspaced atnotmorethan1500 

mm.,measuredparalleltothelineofpitch. 
 

Staircases shallbeconstructed tothesizeandposition shownonthedrawingsoras instructed 

bytheEngineer. Theyshall besteelgalvanizedatworksaftermanufacture 

andshallcomprisestringerssupportingtheopenmeshstairtreadsandshallbe 

suppliedcompletewithhandrailsandstanchionsconformingtotheaboveexceptthe 

heightwhichshallbe900mmabovethepitchline. 
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Ladders 
 
Ladders shall conformtoBS: 4211exceptwherethespecified hereafter.Theyshall be 

inmildsteelas specifiedin.Thestringersshallbeflatsectionnotless than65mmx 10 

mmspaced 380 mmapartandshall beflangedanddrilledforwallfixingatboth ends. The 

stringers shallberadiusesoverthe topwhere theyshallbenotlessthan600mm apart. 

Laddersover3.0mlongshallhaveadditionalintermediate staysatnotmore than2.5mcenters. 
 

Rungsshallbe20mmdiameterroundbarat250mmc-cdistanceshouldered ateach end 

andsecurelyriveted into countersunkholes. Rungs shall benotlessthan 225mm 

fromthewall. 
 

All laddersshallhavesafetycageswhichshallbeconstructedofthreeflatverticalstrips 

supported byflathoops,withadiameterof750mm.  Thehoopsshallbeat approximately 

70mmcentersandthefirsthoopshallbe2400mm.abovegroundor lowerplatformlevel. 
 

Wheretheriseexceeds6000mm,anintermediatelandingshallbeprovided. 
 
MultipleDuctCoversand Frames 

 
MultipleDuctCoversandFramesshallbeofcastiron,waterproof,non-rocking and 

recessedforfillingwithconcreteorsimilarmaterial. 
 

Aheavy greasesealistobeformedbetweenthe coverandframetopreventingress of grit. 
 

GeneralRequirementsforPipework 
 
TheContractorshallsupply,deliveranderectallpipeworkandfittingswithinthe 

Theyshallbeofthetypeincorporatingintegral,removable,intermediatebeamsto 

giventherequiredclearpit openingasshownontheapproveddrawings. 
 

structuresandexternally tothelimitsindicated ontheapproveddrawingsandin 

accordancewitheachsectionofspecification. 
 

Pipeworkandfittingsshallbesuitable forasafeworkingpressureequivalent tothe maximum 

workingpressureofthesystem. Thesafeworkingpressureofthepumping 

mainsshallbetheclosedvalveheadofthepumpplusthemaximum suctionstatic head.  

Themaximumsurgepressureshallbelimitedto 125% ofthe maximumworking pressure. 

Allpipeworkandfittingsshallbeofadequatestrengthtoaccommodatethe 

maximumsurgepressureofthesystem. 
 

Theminimum pressureratingofpipe workandfittingsshallbe10Bar,theexception 

beingductileironpipeworkandfittingwhichshallhaveaminimumpressureratingof 

16Bar. 
 
Thereshallbeasufficientnumberofmechanical jointstoenablemechanical plantand 

valvestobedisconnectedfrombuilt–inpipework.Suchjointsshallbetiedandshall 

notbeallowedtosustaintheweightofanypipework. 
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Allpipeworkandfittingsshallbesizedfortherequiredcapacity atavelocitylimits 

dependingonthe natureofthefluidorsubstancetobeconveyed. 
 

Allpipeworkshallbeadequatelysupportedbypurposemadefixings.Supportshallnot 

beprovidedbyplantorequipment. 
 

Thepositionofanythrustblocksrequiredshallbeindicated ontheContractor’s details 

drawingtogether withthepositionofanysleepingrequiredthroughpartition wallsin 

buildings.  Puddleflangesshallbeprovidedforbuildingatlocationsinwhichpipes 

80mmdiameterandabovepassthroughstructuralconcretebelowgroundlevel. 
 
Wherepipeworkisconnectedtoplantandequipmentreadilydemountable fittingsin 

theformofunionsorflangedadaptersshallbeprovided. Theflangedadapter onthe 

deliverypipeofpumpsshallbelocatedupstreamoftherefluxvalvewhereappropriate. 
 

Flexiblejointsshallbeprovidedinallpipeworksubjectedtolinearconstraint. 
 
Alljointingworkincludingtheprovision ofsuitablefullfacegasketnotbelessthan5 

mmthickforgravityflowandshallbeminimum 3mmthickforpressurisedlineand 

galvanizedfasteningsorfasteningasspecifiedshallbeincluded. 

Pumpsuctionbellmouthsshallbestandardcastingsineithercastiron orductileiron. 

Unlessotherwisespecified,thepiecesshallhavearadialbranchtoenableamore 

streamlined flowfrombranchtobody. Dueallowance shallbemadeforreinforcement 

inthevicinityofthebranch. 
 
Priortodispatch,eachitemofpipeworkorassociatedfittingshallbeclearlyidentified 

inpaintwiththePlant/Pumping stationitemnumberindicatedontheContractor’s 

arrangementdrawing. 
 

Puddle flanges shallbeprovidedonallpipeswhere theypassthrough pumpingstation walls. 

Each puddleflange shall becontinuouslywelded tothepipe onboth sidesofthe flange. 
 

Pipejointingsurfacesandcomponents shallbekeptcleanandfreefromextraneous 

matteruntilthejointshavebeen madeorassembled. Careshall betaken toensure 

thatthereisnoingressofgroutofotherextraneousmaterialintothejointannulus 

afterthejointhasbeenmade. 
 

ThedimensionsofgasketsshallcomplywithBS:4865PartI.   Gasketsshallbe 

manufacturedfrommaterialcomplyingwithBS:2494forType1rings. 
 

Pumpsuctionanddeliverymanifoldsshall beprovidedwithadrain valvewherenatural 

drainagedoes notoccur. 
 

Hydraulictesting shallnotbecarriedoutuntilallfabrication hasbeencompletedwhen 

thepressure appliedandsustainedwithoutfurtherpumping shallbetwicetheworking 

pressure. 
 

TheContractorshall beresponsibleforcleaningtheinternalsurfaceofall pipespriorto 

erectionparticularlytheremovalofwelddeposits.  Initialcappingoftheendsfor 

protectionduringtransportandstorageshallnotbe removeduntilerectiontakes29place.



adingis 

GreyIronPipeworkand Fittings 
 
GreyIronflangedpipework shallconform toBS:4622–notlessthanClass3with 

flangestoBS:4504Part1–table16. 
 

SpheroidalGraphiteCastIronPipeworkandFittings 
 
Allspheroidal graphiteormodulargraphitecastironpipeworkandfittingsshallbeto 

theappropriategradeofBS:4772. 
 

CarbonSteelPipework 
 
CarbonSteelPipeworkforpressurepurposesshallbetoBS:3601andassembliesshall 

bemanufactured frompipetothisspecification. Thetypeofpipeshallbehotfinished seamless 

steel.The wallthickness shallbenotlessthanthatrequiredinBS:534– Table–1. 
 

ABSPipework 
 
ABSPipeworkshallbeprovided andinstalledforspecial purposeswherehereinafter 

specified.ThepipeworkshallconformtoBS: 5391andthefittingstoBS:5392. 
 

FabricationofCarbonSteelpipeworkandFittings 
 
TheContractor shallfabricatethepipeline bybutt-welding withoututilizingabacking 

ringinaccordancewithBS:2971–ClassIImetalarcweldingofcarbonsteelpipe work.   

BranchesshallbeformedinaccordancewithBS.2971(ClassIorClassII, depending 

onoperatingconditions) andshallbeweldedbeforesothatatanypoint 

alongthebend,ovalitywillnotreduce theborebymore than 21%. Radiiofhot bends 

forallpipesshallnotbelessthanfivetimestheoutside diameter. Gusseted “Cutand Shut” 

andwrinkle.   All pipeflanges  shallbeof the wrought  steel  slip on type 

conformingtoBS4504PN16,weldedoninaccordancewithBS:2971 (ClassIorClass 

II,depending onoperatingconditions) Noflangedjointsshallbelocatedwithina backfilled 

trench.   Flexible  jointsshall be bolted  gland or Victaulic  coupling as necessary. 
 

WelderQualification 
 
Beforeweldingworkcommences onpipework,theContractor shallsatisfythe 

Engineer’sRepresentative thattheweldershavepreviouslycarriedoutsimilarwelding 

workwithinrecentmonths.   WheninstructedbytheEngineer’sRepresentative,the 

Contractorshallarrangefortheweldertoproducetestweldsinaccordance withthe 

provisionsofBS2971. 
 

PipeworkInstallation 
 
All pipework, pipefittings,jointingmaterials etc., shall beofthebestqualityfree from 

defectsanobtainedfromasupplierapprovedbytheEngineer. Theinstallation ofthe 

pipeworkshallbecarriedoutusingskilledpersonnel andpipeworkshallbeinstalled according 

tothedrawingapproved bytheEngineer. Wherevalvesareincorporated in 

pipework,thevalvesshallbeprovidedwiththeirownsupports, suchthatnoexcess 

loadingisexertedonpipework.Allpipeworkmaterials shallhavenoexcesslo
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exertedonpipework. Allpipeworkmaterialsshallbeoff-loaded, storedonsiteand 

handledthereafterinsuchamanner thattheyareadequatelyprotected fordamage or 

deterioration. 
 

UndergroundPipes 
 
Unlessotherwise stateallunderground pipesshallbeburiedintrencheswhichhave 

beenexcavatedinaccordancewiththerelevantsectionofthespecification. 
 

ExaminingPipes 
 
Before beingused,eachpipecastingorfittingshallbeproperly examined andshould appear 

defectiveinanyway,itshall besetapartandnotuseduntilithasbeen examined andpassed 

bytheEngineer. Allmetalpipeswhich shallbeburiedinthe 

groundshall,priortotheirinstallation, beslungandsoundedinanapprovedmanner. 

Anypipefoundtobefaultybythismethod,shallbesetasideforexamination bythe Engineer. 
 

CuttingPipework 
 
Allpipeworkshall becutwith properpipe cutting tools. Theuseofhammerandchisel 

forthispurpose shallnotbepermitted. Greatcareshallbeexercisedwhen cutting concrete 

/bitumen linedspunironandductileironpipes,toensurethatthereisno damageto the lining. 

Shouldany damageto the lining takeplacewhichistoan extent 

whichtheEngineerdeemstobeundesirable,thenthepipeshallberejected.   The 

Contractorshallthenprepareanother pipeforincorporation intotheworks. Allpipes 

whichhavebeencutshallhavetheedgesdressedanddeburred. 
 

Labels 
 
TheContractor shallarrangeforthesupplyandfittingofengravedidentification labels 

toallvalvesanditems/equipmentofplant. Thereferencenumbersofallvalvesshall 

beasindicatedontheschematicdiagramtobesuppliedundertheContract. 
 

Allwarning labelsshallcomply withBS:5378parts1,2and3andscrewfixedrigid construction. 
 

Designation labelsshallbeof5mmtraffolywithblackletteringonwhitebackground. 

Embossedmaterialsandtechniquesshallnotbeaccepted. 
 

TheContractorshallprovide2nos.enameledironplatesworked“MenWorkingof 

Plant”.Theplatesshallbe200mmx75mmwithredletteringonawhitebackground. N.B.: All 

identificationandwarninglabelsshallbein(“HindiLanguage”)andEnglish. Guards 

Adequate guardsshallbesuppliedandinstalledthroughouttheinstallation tocover 

drivemechanisms.   Allrotatingandreciprocatingparts,drivebelts,etc.shallbe securely 

shroudedtothesatisfactionoftheEngineer toensurethecomplete safetyfor 

bothmaintenanceandoperatingpersonnel.However,whilstall such guardsshallbeof 

adequateandsubstantialconstruction,theyshallalsobereadilyremovableforgaining 

accesstotheplant,with outthe need for firstremovingor displacingany major3it1emof



plant. The guardsshall beoftheopen mesh typeexceptwhere retentionof fluidspray 

isrequired. 
 

SuppressionofNoise 
 
Allplantequipmentsofferedshallbequietinoperation.   Thenoiselevelwithinthe building 

shallnotbemorethan85dB(+5percentonthisoverthe audiblefrequency 

spectrummeasuredatmid-band), “A”scalewhenmeasuredalongacontour3meters 

fromanysingleitemofplantduringstarting, running andstopping. Thenoiselevel outside 

thebuilding shallnotbemorethan60dB(+5%onthisovertheaudible frequency  

spectrummeasured at mid-band), “A” scales when measured along a 

contour3metersfromtheexternalwall. Noisetestmeasurement shallbemadeon completion 

oftheinstallation oftheplantatSitetoverifythatitcomplieswiththis Clause.Plantwhichfails 

tocomplywiththe noiselevellimitswhentestedwhichrender 

itliableforrejectionunlessitissatisfactorilymodifiedattheContractorsexpenseby 

theprogrammedcommissioningdate. 
 

Trolleyand ChainPulleyBlock 
 
Thechainpulleyblockshallbe operatedonthe lowerflangeofthebridgegirder. 

 
Theloadchain shall bemade ofalloy steel asperIS:3109. Itshall beheattreated to 

giveductilityandtoughnesssothatitwill stretchbefore breaking.Itshall beofwelded 

constructionwithafactorofsafetynotlessthan5. 
 

Thehandchainsforthehoistingandtraversemechanism shallhangwellclearofthe 

hookandboththe chains shall beonthesame side. Thehandchain wheelshall be 

madefrompressedsheet andshallbeprovided withrollertypeguarding toprevent 

snaggingandfoulingofthechain. 
 

Allthegearingshallbetotallyencased.   Properlubricatingarrangementsshallbe provided 

forbearingsandpinions. Gearsshallbecutfromforged steelBlanks. Pinions shallbe 

ofheattreatedalloysteel.GearsshallbeasperBS:436/IS:4460. 
 

e.      Thetrolleytrackwheelshallberimtoughened, heattreatedcarbonsteelorlow 

alloysteelorCIandshall besingleflangedandshallhaveantifriction ball bearings. 

Thewheelsshallbemachinedontheirtreadstomatchtheflangesof thetrackjoints. 
 

f.       Thetravelingtrolley frame shall bemadeofrolledsteel conformingtoIS:2062. 

Thesideplateoftrolleyframeshallextendbeyondwheelflanges,thus providing 

bumperprotection forthewheels.Thetwosideplatesshallbeconnectedby 

meansofanequalizingpin. 
 

g.      Axlesandshafts shallbe made of carbonsteel andshall beaccuratelymachined 

andproperlysupported. 
 

h.      Theliftinghooksshall 

beforged,heattreatedalloyorcarbonsteelofruggedconstruction.They shall be  of 

single  hook type provided  with a standard depressed  type safety latch. They 

shallswivel  andoperateon antifriction 

bearingswithhardenedraces.Lockstopreventhooksfromswivelingshallbe 

provided.HookshallbeasperBS:2903 /IS:3815.                             32



i.       Thebrake for thelifting gear shall beautomaticandalways inaction.Itshall be 

ofscrew andfrictiondisctypeself–actuatingloadpressurebrake.Brakesshall 

offernoresistanceduringhoisting. 
 

j.       Iftheweightofofferedpumpset/equipment ismorethanthecranedcapacity 

specified,thecontractorshall offer thecranecapacity 1.5timeshigherthan the 

weightofthepumpset/ equipment. 
 

Pipeandfittings 
 
a.      The castironpipesshall generallyconformtoclassBIS:1537/IS1536/IS7181 

andpipefittingsshallconformtoIS:1538. DuctileIron pipesshall conform to 

IS8329/BS:4772. 
 

b.      Thematerialfor castironpipesandfittingsshallbeofgrey castironconforming 

toIS:210,Gr.FG200. 
 

c.      Thepipesshall beofuniform boreandstraightinaxis. Lengthofthestraight 

doubleflangedpipesshallbewithinatoleranceasspecifiedinISstandard. 
 

d.      Theflangesofthestraightpipesshallbesquaretotheaxisofthepipe.The 

facesoftheflangesshallbeparallel.Theboltholesinoneflangeshallbe located 

inlinewiththoseinorder. 
 

Thefacesofthe flanges ofthe fittingsshallbesquareto the directionalaxes.Theholes 

shallbelocatedsymmetricallyoff thecentreline. Theintersectingaxes ofthetees shall 

beperpendicularto eachother. 
 

Theboltholesonflangedpipesandfittingsshallbedrilledwiththehelpofdrillingjig. 

Theblankflangesaretobemachinedanddrilled. 
 

ThedismantlingjointsshallbeofcastironwithEPDMsealring. 
 
VentilationSystems 

 
Thesespecificationsarecommontoalldrywell/wetwelleffluent,sewageandwater 

pumpingstations.Thescopeofventilationsystemincludes 
 

SupplyAirFans 

ExhaustFans 

Associatedducting 

Wherever thedrawingsprovidedforventilation system,indicateproposedventilation 

fansandtheroutingofducting.Itistheresponsibility ofthecontractor tostudyand 

analysetheadequacyofthesystemandsuggestanyimprovement atthesametime 

takingintoconsideration alltherequirementsofthepublicauthoritiesincludingsafety 

ordersandFireProtectionRules&RegulationsandISCode.Thenecessarypermits 

shallbeobtainedbythecontractorandallpaymentstowardslicenseinspections,etc. 

paidbeforestartingthework. 
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Air  fansshallbeofcentrifugaltypeandfanhousingshallbehot-rolledsteelof 

thickness3/8”.Endflangedshallbefixedtothecasingbycontinuouslyweldingover 

theentirecircumference. Theflangesshallhaveboltholesforboltingtoinletbell, 

companionflangesorductsasthecasemaybe.Housingshallbecontinuously welded 

andshallbeexpandedbysuitablemechanical meanstoinsureconcentricity. Motor support 

shallnotbelessthan3/9”thick steelplate.Supportring shallbecontinuously 

weldedtothesupportplate. 
 

Fan  rotorandbladesshallbe madefrom cast aluminumwith suitablecorrosion 

resistantcoating.Belt–driven fansshallhavemultiVbeltsonpulleyswithsuitable guards.V 

beltsshallbe 150%of ratedHPduty. 
 

Thefanrotorshallbewhirl-tested to125%oroperating speedandshallbestatically 

anddynamically balancedonfanmotorshapertomaximumtoleranceinone(1)mil 

doubleamplitudeatdesignoperatingspeed. 
 

Thefansshallhave inletscreen atinlet bell coneandcarbon steelboltsforexisting 

dischargesconewithflangesonbothendsattachmenttofanandtodischargeducting. 
 

Fanmotorsupportsshallbeofadequate strength, constructed from1/4"carbonsteel 

angles.Alltheexternalfastenersshallbestainlesssteel. 
 
 

 
Motors 

 
Motorsselected forthefanshallbeofadequate ratingwithasafetyfactorof1.5or greater. 

Ifthefansarebelt-driven themotorshallbemountedonsliderailsforbelt 

tensionandadjustment.   Thecompleteassembly shallbemountedonNeoprene Vibration 

Isolators. The motorshall conformtotherelevantlatestIndianStandards of 

BritishStandards. Itshallhavepermanently lubricatedballbearings. Themotorshall 

besuitablefor415B,3Phase,50Hzsupply. 
 

Thebearinglifeshallnotbelessthan20,000hoursatdesignconditionsandmotor 

shallbeofclass‘F’insulation toallowforoperationupto95riseovertheambient temperature 

of45C. Externalcoppergreaseleadsforlubricationofmotorbearings shallbeprovidedby 

themanufacturer. 
 

Fanmotor shallbestandard totallyenclosedfancooled(TEFC)footmounted squirrel cage  

inductionmotor with  single speed, single winding,continuousduty variable torque’s. 
 

Aconduitboxshallbemountedontheexterior offancasingandleadwiresfromthe motor 

conduitboxshallbeprotected fromtheairstreambybeingencased inatight 

metalconduitpipe. 
 

Thebeltdrivesshallhavestainlesssteelwirecageguards. 
 
Supplyairfans indrywellshallhaveairflowwitchesandpressureswitchesfitted inthe ducting. 

Theselectionoftheseswitchesislefttothecontractortosuitthefanunits 

beingsupplied. 
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ExhaustFans 
 
Exhaustfansshallbeofdirectdrive,impellerpropellertype,havingmax.speedof 

1000rpm. 
 
Alltheexposedpartsshallbeofaluminum,withtransparent anodic,anti-saltspray 

coating,Allexternalfastenersshallbeofstainlesssteel.   Hoodshallbehingedfor accessibility 

andservicing. 

Fansshallbecompletewithaluminumbirdscreens,Plasticorlightweightaluminum back draft 

compels and electrical  disconnectingmeans 

beneaththehoodandprotectivegridguardbelowfanmotor. 
 

MotorsshallbeofrelevantIndianStandards orBritishstandards andshallhave 

permanentlylubricatedballbearings. Theratingshallbeadequatewithservicefactor 

of1.50basedonratedhorsepower.   AllmotorshallbeTEFCandbesuitablefor 

continuousoperationwithoutexceedingatemperatureriseof50o Coverambient. 
 

Themotorshallbeofconstant speedandsquirrel cagetype,operatingon415V,3 phase,50 

HzSupply.Roofmountedmotorsshallhaveelectricaldisconnects. 
 

Contractorshallsubmitallcataloguesshowingthesizingandratingoffanswiththe sizeof 

openingstobeprovidedforapprovalbeforeproceedingwiththework. 
 
 

 
Dampers 

 
Alldampersshallbeoflouvertype,robustconstruction, andtightlyfittedsuitablefor 

thelocationandservicerequired. 
 

Dampersshallhave suitablelinks,leversandquadrants asrequiredfortheproper operations, 

controlorsettinginanydesiredposition. Dampersandtheseoperating 

devicesshallbemaderobust,easilyoperableandaccessiblethroughaccessdoorsin theducts. 

Everydamper shallhaveanindicatingdeviceclearly showing thedamper positionatall 

items. 
 

Dampersshallbeplacedinductsandeverybranchsupplyor returnair ductconnection 

whetherornotindicated onthedrawingsforthepropervolumecontrol andbalancing 

thesystem. 
 

Grillesand Diffusers 
 
Allgrillesshallhaveverticalandhorizontaladjustablebarsandcontrolledfromthe 

frontofthegrill. 
 

Installation 
 
Theductfabrication andinstallation shallgenerallyconformtoIS655latest. Itisthe 

responsibility oftheContractortoprovideandneatlyerectallthesheetmetalworkas 

shownonthedrawingsorasrequiredatsitetothesatisfactionoftheEngineer. 
 

Allnecessary allowancesandprovisions shallbemadebythecontractor forbeams, 

pipesorotherobstructionsinthebuilding,whetherornotthesameareshownonthe 
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drawings.   All necessarymodifications as required shall be carried out by the 

Contractor,howevermaintainingthesamearea. 
 
Allco-ordination withotheragencies/contractor workingsimultaneouslyatthesiteto 

avoidrepetitionofworkshallbetheresponsibilityoftheContractor. 
 

The ducting shallneverbehungfromtheceilingandonlysupport ofbeams and 

columnsshallbetaken. Theductsshallberigidandadequately supportedandbraced 

withbeamsorcolumns. Alljointsshallbemadetightandallinterior surfacessmooth 

bendsshall bemade withradiusnotlessthanonehalfthewidth oftheduct. Allthe 

sheetmetalconnections, partitionsandrequiredtoconfinetheflowofairandthrough 

thefiltersand fansshallbe  constructedfromNo.18 galvanizedironthoroughly 

stiffenedwith25mmx25mmangleironbracesandfittedall necessarydoors,to give 

accesstoallpartsoftheequipment. Doorsshallbesetconvenientlywhererequired. 

Attheconnection ofductingandinlet/outletoffans,adouble-fiber glassreinforced 

canvassleeveshallbeused. 
 

Allfansshallbeprotectedandpaintedtoavoidcorrosion. 
 
Lubrication 

 
Allblowerbearingsshallbeprovidedwithadequatefacilitiesforlubrication. Exhaust 

fanunitbearingsshallbesealed lubricatedtype. Alloilingdevices,greasefittingsshall 

bereadilyaccessible.   Allbearingsshallbelubricateduponcompletionofthework 

usinglubricantsspecifiedbythemanufacturer. 
 

Testing 
 
TheContractorshalladjust,testandairbalancetheventilating andexhaustsystems 

andshallsubmita reportafterfinaladjustmentsto5%ofdesignedairquantities. 
 

OperatingInstruction 
 

Three(3)copiesofanInstruction bookgivingcompleteservicedataonallequipment 

andsystemshallbefurnished. 
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B.            SPECIFICATIONSFORMECHANICALITEMS(SPECIAL) 
 

1.0    SUBMERSIBLENON-CLOGSEWAGEPUMP A.      

GENERAL 

ThePumpshallbesubmersible,nonclog,singlestage,centrifugal,wearresistancewith 

verticalshaftsuitableforpermanent installation inwet-pit/sumpalongwith 

Submersiblemotorandsubmersiblecableofspecifiedlength.Thepumpandmotor 

shallbeasoneunittogetherwithimpellermountedonextendedshaftofmotor. 
 

Thepumpshallbedesignedtopumpsewageandoperate satisfactorily without detrimental 

surges,vibration,noiseordynamicimbalanceovertherequiredHead- 

Capacityrange.Thehead-capacity curveofthepumpshallhavecontinuouslyrising 

headcharacteristics withdecreasingcapacityoverthewholeperformancerangeof 

pump.Theshutoffheadofthepumpshallbeatleast120%ofthetotalhead. 
 

Thepumpshallbeselectedinsuchawaysothatoperating pointshalllieonbest efficiencypoint 

(BEP)  orwithin15 % of BEPflowon eitherside  meetingNPSH 

requirement.PumpselectedwithdutypointlyingonrightsideofBEPbeyond15% limitshallnot 

beaccepted. 
 

Thepumpshallbeselectedwithintermediate diameterofImpeller.Theratedimpeller 

diameter shall beatleast10mmsmallerthanthemaximum Impellerdia.possiblefor 

theofferedpumpmodel.Thepumpselectedforratedperformance belowminimum 

Impellerdiametershallnotbeaccepted. 
 

Themanufacturer shallensurewhileselectingpumpthatrequireNetPositiveSuction 

Head(NPSH)islessthan availableNPSHw.r.t.minimumsubmergencerequiredforthe 

pumptoensurepumps’operation withoutcavitations undertheworstoperating 

condition.TherequiredNPSHatdutypointandthroughouttherangeshallbeatleast 

1.0mand0.5m,lessthantheavailableNPSHrespectivelyatthelowestliquidlevelin 

thesump/minimumsubmergencerequiredfor thepump. 
 
Each pumpmustbecapableofrunningsatisfactorilyinparallel withother setsinthe 

systemwithoutthrottlingand byitself, withoutcavitationsor overload  

underalloperatingconditions withinthesystemresistance indicated. Allpumpsshallhave 

identicalperformance. 
 

Thepumpshallbedesignedtostartwithdeliveryvalvefullyopen. 
 
Thepumpshallbedesignedtooperatesafelyatthemaximum speedattainable inthe 

reversedirectionofrotationduetoliquidreturningthroughthepumpattimeswhen 

thepowersupplytothemotorisinterruptedandthedischargevalvefailstoclose. 
 

Pumps’rotatingparts&assemblyshallbestatically anddynamically balancedasper 

ISOstandardsandshallrunsmoothwithoutunduenoise andvibration. Thevelocityof 

vibration shallbewithinthe4.5mm/sec.Noiselevelshallbelimitedto80dBAata 

distanceof1.0m. 
 

TheSoleplates/autocouplingunitwithfoundationplateshallbegroutedwiththe RCC 

foundationwiththehelpof“J”typefoundationboltsofmanufacturer’srecommended/ 

approvedsize.                                                                                             
44



Thepower ratingofmotortodrive pumpshall besuitabletomeet max.requirementof 

powerfortheratedimpellerthroughoutits’performance rangeandspecificgravityof theliquid. 
 

B.      FEATURESOFCONSTRUCTION 
 

 
 

PUMP 
 
PumpshallbeVerticalSubmersible centrifugal,singlestage,NonClogsuitablefor 

permanentinstallationin wet-pit/sump. Thepumpshallhavebottomsuctionandside 

discharge nozzle.Thepumpandmotorshallbeasoneunittogetherwithimpeller 

mountedonextendedshaftofmotor.Thepumphavingdeliverysizeupto100mmshall 

bedesigned tohandlesolidsofmin.35mmto80mmsizeandpumphavingdelivery 

sizeabove100mm.shallbecapableof handlingsolidsofminimum100mmsize. 
 

CASING 
 
Pump casingshall be volute type of robust construction  anddesigned for high 

efficiency.Liquidpassagesshallbedesignedtoallowfreepassageandfinishedsmooth. 

Thetongueshallbestraightacrossandfiledtoasmoothroundededge. Casingshallbe 

providedwithwearingrings /wearplates. 
 

IMPELLER 
 
Impeller shallbeenclosed/semi-open,singlesuction withsmoothandlargewayssoas 

toallowfreepassage tothefluidbeingpumped. Impeller shallhavetwo/threevanes 

max.andbecapabletohandlesolidsofspecifiedsize.   Itshallbefreefromsharp 

cornersandprojectionslikelytocatchandholdragsandstringymaterials. Typical 

sewagehashigh contentofsand, silt&ash.Hence the pumpdesign shall beofwear 

resistanttype. 

 
Impellershallbestaticallyanddynamically balancedatratedspeedasperapplicable standard 

soastoavoidvibration. TheImpeller shallhavebackvanesorsuitable 

featurestobalanceaxialthrust. 

Pumphavingsemiopenimpellershallbeprovidedwithsuitablewearplatefixedin 

casingwithadjustingbolts&nuts. 
 
IMPELLERNUT 

 
Impeller shall befixedonrotating shaftwiththehelpofSS316impeller screworcap 

toptypeimpellernutwithhelicoilinsertandwasherinsuchaway thatimpellerdoesn’t 

getlooseduringrotationofpumpineitherdirection. 
 

SHAFTSLEEVE 
 
Replaceable shaftsleevesifprovided,shallbesecurelylockedorkeyedtotheshaftto 

preventloosening.Necessary rubber‘O’ringorCAF/Teflongasketsshallbeprovided 

betweenimpellerandshaftsleevetopreventliquidpassagebetweenshaftandsleeve. 

Innocaseshaftshallbeinthecontactwithliquid. 
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Doublemechanicalsealsshall beprovidedtoprotect themotor fromingressofSewage 

alongtheshaft.Thepreliminary andsecondary sealsshallbeoil-lubricated. Theseal 

facesofthepreliminary sealshallbeofeithertungstencarbideorsilicon-carbidefaces 

whilethesecondary sealcanbeofcarbonversuschromesteelortungsten carbide. 

Pumpsshallbeequippedwithanelectricalmonitoringsystem forsealfailure detection. 

UseofLipsealsorbacktobacksealsisnotallowed.Themechanical sealsshallbebi- directional. 

 
BEARINGS 

 
Pumpsetshallhavedoubleantifriction greaselubricated bearings.Thebearingslife shallbe 

minimum 40,000hrsofoperation. Bearings shallbegreasedforlife–i.e. shall 

notrequireanyre-greasing.Bearingsshallbe ofSKF/FAGmakeonly. 
 

 
AUTOCOUPLING/ GUIDEPIPE/ LIFTINGCHAIN 

 
Each pumpshallbesuppliedwithpumpconnector unitinordertoconnectconnector 

unittopumpsupportbracketwithrubberdiaphragmtomakeleakproofjointandfixing 

ittotheconcretefloorofthesuctionwell.Thedesignoftheautomaticcouplingsystem 

shallbesuchthatthejointbetween thepumpdischarge flangeandthedelivery piping 

shallbemadebymerelylowering thepumpintoguiderails/wireropefromaccess 

level.Thepedestal oftheautomatic couplingsystemshallbeintegrallycastwiththe 

deliverybendtherebyobviatingtheneedofseparately boltedCIDuckFootBend.It 

shallbeprovidedwithallnecessaryfixtureslikeguidewire/guidepipe(preferablytwonos)forgui

dingthepumpsduringlifting/lowering. 
 

 
 

Eachpumpshallbeprovided withastainlesssteelliftingchainconforming toBS1663 

andBS4942andstainlesssteelguidepipe/wireropeofrequiredlength. 

 
PortableNonclogsubmersible pumpsetshallbe  providedwithsturdyCI/SS mounting 

stoolcapableoftakingstaticanddynamicloadofpumpsetandoperate 

withoutunduenoiseandvibration. 

 
LIFTINGHOOK 

 
To“fishout”averticalsubmergedpumpsetfromthewetwell(evenifachainhasnot 

beenattachedtotheliftinghookprior tothepumpsetbeinglowered) thepumpshall 

haveaselfcenteringliftinghook. Itsdesignshallbesuch thattheliftingchain’shook 

canbeengaged tothepump’sliftinghook without theneedformantoenterthe wet well.This 

hookshallbeofcorrosionresistantstainlesssteel. 

 
INDUCTIONMOTOR(Submersible) 

 
Thesubmersible motorshallbeInduction,SquirrelCage,andDrytype,designedfor 

continuousoperation(S1duty)capableofworkingsatisfactorily inliquidimmersion. 

Motorshallbecapableofgivingratedoutputwithoutreductionintheexpectedlifespan 

whenoperatedcontinuouslyunderthefollowingele.Supplyconditions: 
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(  i)Variationofsupplyvoltagefromratedmotorvoltage+/-10% ( ii) 

Variationofsupplyfrequencyfromratedfrequency +/- 5% 

(iii)CombinedvoltageandfrequencyVariation               +/-10% 

 
Degreeofprotection ofmotor shall beIP68.Thepowerratingofthemotor shall be 

min.110%ofpowerrequiredby theratedimpelleron itsentireperformancerange. 

 
The starting currentofmotor shall notexceed200%ofratedfullloadcurrentfor 

star/deltastartingunderanycircumstances. Motorshallbesuitableforfullvoltage&star-

deltastarting. Motorshallbecapableofstartingandaccelerate theloadwiththe 

applicablemethodof starting,withoutexceedingacceptablewindingtemperature, 

whenthesupplyvoltage isintherange85%oftheratedmotorvoltage tomaximum 

permissiblevoltage.Thelockedrotorcurrentofthemotorshallnotexceed600%offull 

loadcurrent(subjecttotoleranceaspertheapplicable standard)unlessotherwise 

specified.Motorsshallbedesignedtowithstand 120%ofratedspeedfortwominutes 

withoutanymechanicaldamage,ineitherdirectionofrotation.Themotorvibration 

shallbewithinthelimitspecifiedinapplicablestandardunlessotherwise specifiedfor 

thedrivenequipment.Exceptasmentionedherein,theguaranteedperformancesofthe 

motorshallbemetwithtolerancesspecifiedinapplicablestandards. 

 
Anyjointsinthemotorinsulation suchasatcoilconnectionorbetweenslotandend 

windingsection,shallhavestrengthequivalenttothatoftheslotsectionofthecoil. 

Theinsulationshallbegiventropicalandfungicidaltreatmentforsuccessfuloperation 

ofthemotorinhot,humidandtropical climate.Thetropical treatment shall beasper 

theapplicablestandard. 

 
Thestatorwindingshallbemadefromhighconductivity annealedcopperconductor, 

superenameledinsulatedwindingwiresconformingtoIS8783-1978for   drytype 

motors.Thestatorwinding shall beofhighconductivity annealedcopperenameled 

insulatedwiresconformingtoIS4800(part-VII): 1970fordrytypemotors.The corresponding 

Classofinsulation shallbe“F”formotorratingsupto120hp&Class”H” forlargerratings–

however for motors tobeoperatedonVFD’s,onlyClass“H” insulationisallowed. 

 
Thetemperature-risetestofthemotormaybetakenwiththepumpatthedutypoint 

atthefullloadoutputofthemotor.Whenthevarioustemperaturesarestabilized,the 

setisstoppedandthe temperature-riseofthestator windingbytheresistancemethod 

shallnotexceed80ºCevenfor Class“F”orClass“H”insulatedmotors. 

 
Asthecableresistancemethod,duecareistakentoaccountforthecorrecthotand 

coldresistanceofwindings. 

 
Ifthesepump’smotorsaretobeusedwithVariableSpeedFrequencydrives(VFD’s) 

than: 

The motorinsulation shall be Vacuum Varnish Impregnated instead of Dip 

VarnishingorTrickleVarnishingwithdoubleinsulationcoating. 

Themotorinsulationistobe ofClass“H”only 

Currentinsulatedbearing/s(preferablyNDE)aredesired&compulsorilyrequired 
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Terminalbox shall beofIP68type constructiontoeliminateentryofsewageanddust. 

Theterminal shallbethestudtypewithnecessary plainwasher, springwashersand 

checknuts.Theyshallbesubstantially designedforthecurrentcarryingcapacityand 

shallensureamplephasetophasetogroundclearance. 

 
PROTECTION 

 
Protection againstincrease in stator winding temperature  (15 Deg. C) shall 

beprovided.Minimumthreenumberthermostats /bimetallicswitchesinseriesshall be 

providedtosensethestatorwindingtemperature. 
 

 
 

Sensorsaretobeprovidedtodetectifleakageofsewageintotheoilhousingisabove 

30%concentration. Bimetallicthermalswitchtotripthemotoragainstincreasein 

temperatureshallbeprovided. 

 
Therequired controlunittoprocessthesesafetysignals&withpotential freecontact 

o/pforalarm/tripshallbeprovidedby vendorforsuitableinterlockinginstartercircuit 

and/orPLC. 

 
SUBMERSIBLECABLE 

 
Awatertight CableJunctionBoxsealed fromthemotorshallbeprovided forthemotor 

powerandsignaling cables.Thecable shallbeofsufficient lengthandshallbebrought 

outofthesubmerged motorwithoutjointtoterminate injunction box/control panel, located 

inLT panelroom/outsidethewetwell. 

 
PoweraswellasControlCablesshallbeofDualSheathedEPRS/PVCArmored type 

withrequiredno.ofCopperCore,roundtype andofrequired sizeasperdesign requirement. 

 
The powercableshallbePVCinsulatedandPVCsheathed, flexible,3.5/4.0coreround 

type.Thesizeoftheconductor shallbeadequateforcontinuoususeunderwaterand 

air.Cablehalf/fullcoreasperdesigntobeusedforearthing.Thesizeoftheconductor 

andlengthofcableshallbesuitablyselectedsothatthevoltage dropatmotor 

terminalsdoesnotexceed3percentoftheratedvoltage. 

 
ThecontrolcableshallbePVC insulatedPVCsheathed,flexible,round typeandshallbe 

adequateforcontinuous useunder water andair.Thecontrolcableforstatorwinding 

temperature sensor(Thermostats/ bimetallicswitches)of3coreX1.5/2.5sq.mm 

copperconductorandfor bimetallicthermalswitchwith2coreX 1.5/2.5sq.mmcopper 

conductorshallbeprovidedorasrequiredasperdesign.Similarlycontrolcablefor 

levelsensorshallbe2coreX1.5/2.5sq.mmcopperconductor shallbeprovidedoras 

requiredasperdesign.Accordinglysuitablemulticorecontrolcableshallbeprovided 

withminimum1sparecore. 
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Earthingofthemotorsshallbedoneinaccordance withtherelevantprovisionsof IS:3043-

1966 forthepurposeofearthingthesemotors,earthingconnection maybe 

madetodischargepipe. 

 
C.      MATERIALOFCONSTRUCTION 

Thespecificrequirementshallbeconsideredasunder: 

Casing,CasingCover                   CI IS210GrFG260 

Casingwearring/wearplate         CI IS210GrFG260 

Oilchamber/Motorcasing            CI IS210GrFG260 

Shaft                                          AISI410 

Shaftsleeve(ifProvided)   AISI316 

Impeller/ImpellerNut                 CF8M 

ShaftSeal                                   MechanicalSeal 

AutoCouplingUnit                       CI 

Min.PermissiblesolidSize            100mmsize 

MotorCooling                              Bysurroundingsewage 

MotorRotor                                 AluminumDiecast 

Guiderailpipe                             Heavydutyofsuitablelength 

SS304LiftingChain                    Min.equivalenttosumpdepth+5m 

Cablelength                                25mmin. 
 

 

D.      NAMEPLATE 
 
Eachpumpshallbeprovidedwithastainlesssteelnameplateindicatingthefollowing details. 

 

Model 

Manufacturer’sspecialnumber 

RatedcapacityinLPS/M³/HR 

Totalhead inMWC 

SpeedinRPM 

MotorRating. 

Weightof equipment 

Materialofimpeller 
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SUBJECT:DATASHEETOFSUBMERSIBLECENTRIFUGALNONCLOGPUMP 
 

SR. 

NO. 

 

PARTICULAR 
 

DESCRIPTION 

 

DATATOFILLBY 
BIDDER 

1.0 LIQUIDDATA   

1.1 Liquidhandled Sewage Sewage 

1.2 Specificgravity 1.02 1.02 

 

1.3 
 

Temperature 
 

Amb.temp.-50Deg.C 
Amb.temp.-50 

Deg.C 

1.4 Suc.Pre.@ratedcapacity-m Atmospheric Atmospheric 

2.0 PUMPDATA   

2.1 Make Pleasefurnish  

2.2 Pumptype SubmersibleCentrifugal 

withdrytypemotor 

 

2.3 PumpModel Pleasefurnish  

2.4 Numberofpumps AsperSOQ 12nos. 

2.5 Typeofduty Continuous  

2.6 Designcapacity-m³/hr. AsperSOQ 350 

2.7 TotalRatedHead-m AsperSOQ 18 

2.8 GuaranteedOverallefficiencyof 

Pumpset-% 

AsperSOQ-min.without- 

vetolerance 

 

2.9 Motorinputatratedduty-kw Pleasefurnish  

2.10 Rated Speedofpump-RPM 1500Synch.max.  

2.11 PumpEfficiencyatdutypoint-% Pleasefurnish  

2.12 PumpinputatDutyPoint-kW Pleasefurnish  

2.13 Max.BKWforRatedImpeller-kW Pleasefurnish  

2.14 Recommendedmotorrating-kW Pleasefurnish  

2.15 Full loadspeedofmotor-RPM Pleasefurnish  

2.16 Min.SubmergenceRequired-m Pleasefurnish  

2.17 Shutoffhead -m Pleasefurnish  

2.18 Min.permissiblesolidsize-mm 100  

2.19 Lengthofpairofcableoffered 

withPump(Power&Control)-m 

AsperSOQ  

2.20 Location Submerged  

3.0 CONSTRUCTIONALFEATURE   

3.1 No.ofstage Single  

3.2 Casing Volutetype 
 

 

3.3 
 

Impeller 
Singlesuction 

Enclosed/Semi-open 

 

3.4 Impellerdia.-mm Max./ Rated/Min. 
 

3.5 Shaft/DriveTransmission DirectUni-built  



SR. 

NO. 

 

PARTICULAR 
 

DESCRIPTION 
DATATOFILLBY 

BIDDER 

3.6 Shaftsealing DoubleMechanicalSeal  
 

 

3.7 

-Type&sizeofMech.Seal Pl.furnishdetailoffaces  

-Faces Pumpside: Pl.furnishdetailoffaces  

MotorSide: Pl.furnishdetailoffaces  

3.8 MountingOrientation Vertical  

3.9 Nozzleorientation&sizeinmm   

Suction–mm Bottom  

Discharge-mm Side  

3.10 Flangedrilling AsperIS1538,FFwith 

offcenterboltholes 

 

3.11 Directionof rotation Pl.furnish  

3.12 TypeofStarter StarDelta  

4.0 MOTORDATA   

4.1 MotorRatinginKW Pl.furnish  

 

4.2 
Voltage/Phase/Frequency& 

%variation 

Pl.furnish  

4.3 CombinedVolt.&Freq.variation Pl.furnish  

4.4 Amb.Temp./Temp.Rise°C Pl.furnish  

4.5 InsulationClass Pl.furnish  

4.6 Duty Continuous  

4.7 FullLoadSpeed-RPM Pl.furnish  

4.8 Full loadTorque(FLT)-Kgm Pl.furnish  

4.9 Startingtorqueas% ofFLT Pl.furnish  

4.10 Full loadcurrent(FLC)-A Pl.furnish  

4.11 Lockedrotorcurrent-A Pl.furnish  

4.12 StartingCurrentas%ofFLC Pl.furnish  

4.13 BreakdownorPOT-% ofFLT Pl.furnish  

 
4.14 

Startingtimeat80%V/ 

100%V(Sec.)withload 

coupled 

Pl.furnish  

4.15 Noloadstartingtime Pl.furnish  

 

4.16 
Lockedrotorwithstandtime 

Hot/cold(Sec) 

Pl.furnish  

4.17 Overloadcapacity-% Pl.furnish  

4.18 Permissiblecold/ hot starts-Nos Pl.furnish  

 
 
4.19 

Powerfactor 

@50% 

@75% 

@100%load 

Pl.furnish  

 
 
4.20 

Efficiency 

@50% 

@75% 

@100%load 

Pl.furnish  
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SR. 

NO. 

 

PARTICULAR 
 

DESCRIPTION 
DATATOFILLBY 

BIDDER 
 

4.21 
Guaranteedefficiencyw/o 

tolerances 

Pl.furnish  

4.22 StartingPowerFactor Pl.furnish  

4.23 ProvisionofThermistors Pl.furnish  

4.24 BearingType/Number,DE/NDE Pl.furnish  

 
4.25 

CableType/ Size 

Control&SignalCable: 

PowerCable: 

Pl.furnish  

4.26 ProtectionClass IP-68  

5.0 MATERIALOF 

CONSTRUCTION 

  

5.1 PumpCasing&Casingcover CI;IS210GRFG260  

5.2 Impeller/ImpellerNut(M) CF8M  

 

5.3 
WearPlate/WearRing/ 

suctionCover(M) 

CI;IS210GRFG260  

5.4 Shaft(M ) AISI410  

5.5 ShaftSleeve(M )(ifProvided) AISI316H  

5.6 Motorhousing/Oilchamber(M ) CI:IS210 GrFG260  

5.7 MotorJacket/Strainer Not required  

5.8 MotorRotor AluminumDieCast  

5.9 Hardwareincontactwithliquid SS304  

5.10 Guidepipe SS304  

5.11 Painting Pl.furnishdetail  

5.12 AutoCouplingunitwithdel.bend CI epoxypainted  

5.13 AutoControlPanel Not required  

6.0 ACCESSORIES&SERVICESREQUIRED  

6.1 AutoCouplingunit YES  

6.2 Strainer NO  

6.3 Guidepipewithsupport YES  

6.4 SS304LiftingChain YES  

6.5 Setoffoundationbolts& Nuts YES  

6.6 ControlPanel NO  

 

6.7 
Nonstandard/special 

maintenancetools 

 

YES 
 

 

6.8 
Twoyearsnormalworking 

Spareparts 

 

YES 
 

7.0 WEIGHT   

7.1 Weightofpumpset-kg Pl.furnish  

7.2 Reco.cranecapacity-Ton Pl.furnish  

8.0 DRAWINGS   

8.1 ISOPerformancecurve Plfurnish  

8.2 GADdrg.ofPumpset Plfurnish  

 

8.3 
C/Sdrg.ofpumpsetwithpart list Plfurnish  
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SR. 

NO. 

 

PARTICULAR 
 

DESCRIPTION 
DATATOFILLBY 

BIDDER 

8.4 Catalogueofproducts Plfurnish  

8.5 QAPofproducts Plfurnish  

9.0 TESTING   

9.1 Hydrostatictest RequiredforReview  

9.2 Performancetest Witness  

 

9.3 
Staticanddynamicbalancing 

test 

Certificaterequired  

9.4 Striptest RequiredforReview  

9.5 Visualinspectioncheck Witness  

Note:  01.Manufacturer/suppliermaysubmitseparatedatasheetforeachduty. 

02.Forcomponents(marked-M)materialcertificatesshallbefurnished 

03.Biddershallreferelectricalspecificationsformotorrequirementandshalloffer 

accordingly. 
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2.0    VALVES: 

GENERAL 

ValvesshallbeasperrelevantISorinternationallyrecognizedstandards.Flanges shall 

bemachinedonfacesandedgestoISO7005,IS6392orBS4504.Flange drilling 

shouldconfirmtoIS1538,Table-IV&VI. 
 

Valvesshallbedoubleflangedtypeandthefacesshallbeparallel toeachother and 

flangefaceshouldbeatrightanglestothevalve centerline. Backsideofvalve flanges 

shallbemachinedorspotfacedforproperseatingoftheboltheadandnut. 
 

Valve buriedorinstalledinundergroundchamber,where accesstoahandwheelwould 

beimpractical,shallbeoperatedbymeansofextensionspindleand/orkeys. 
 

Valveshallbesuitableforfrequentoperation aswellasoperation afterlongperiodsof 

idlenessineitheropenorclosedposition. 
 

Thevalvestem,thrustwashers, screws, nutsandallothercomponents exposedtothe 

sewageshallbe ofacorrosionresistantgradeofstainlesssteel. 
 

Valvesshallbefreefromsharpprojections. 
 
Valvesshallhavepressureratingmin.PN1.0ingeneral. 

 
TheContractor shall provideOperatingplatformforeasyopen/closeoperationof 

valveswhereverthevalveshandwheelishigherthan1.25mtabovefloorlevel. 
 

2.1    SLUICEVALVE: 

A.      GENERAL: 

CastIronSluice  Valvesshallbe  manufactured   strictlyinaccordancewithand conforming   
to   Indian   standard  specificationIS : 14846 – 2000 or its latest amendment. 

 
Thevalves areintendedto beusedinvertical/horizontalposition.Valveshallbe rising 

/non risingspindletypeasspecifiedhaving pressureratingPN1.0ingeneralorhigher 

asrequiredasperapplicationasspecifiedinthesespecifications andfreefromsharp 

projections whicharelikelytocatchandholdstringymaterials.Boltsandnutsshall conform 

toIS1363:1967andIS4218:1967.Over alldimension like,facetoface 

distance,heightofvalveetcshallconformtoIS14846. 
 

B.      FEATURESOFCONSTRUCTION: 

BODY&BONNET 
 

Body&Bonnetshallbedesignedsoastowithstandthe rated test pressureasspecified 

inIS:14846.Bodiesofthevalveshallbefittedwithseatringssecurelyfixedin 

machinedrecessesbyproperengineeringpractice. 
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Reasonable clearancesshallbeprovidedbehindtherearfacesoftheflangesonbody 

andbonnettoprovide freeaccesstousespannersforassembling &dismantling. Rear 

sideofvalveflanges shallbemachinedorspotfacedforproper seatingofbolthead, 

washerandnut. 
 

ValvesshallhaveGunmetaldrainplugofrequiredsizeasperIStofacilitate drainof 

trappedwaterfromthevalvebody. 
 

 
FLANGES 

 
Valveflangefacesshallbeparalleltoeachotherandshallbeat rightangletothe valve 

centerline.Theflangesandtheirdimensionsofdrillingshallbeinaccordance withthe 

requirementsofIS1538,TableIV&VI.Therearsideoftheflangesshallbemachined 

orshallhavespotfacetoprovidepropertighteningofNut&Bolts. 
 

STUFFINGBOX 
 
The glandandstuffingboxwhichcomeincontactwithspindle shallbeprovided with bushing 

ofminimum3mmthickness andofmaterial asspecifiedinIS-14846or 

specifiedinspecificrequirementofthisspecification asantifrictionaldevice.The 

minimuminsidedimensionsof thestuffingboxshallbeinaccordancewithIS14846. 
 

Valve shallbe provided  withbackseat bush to facilitate repackingof valves in 

pressurisedconditionwithoutdisturbingthepumpoperation. 
 

WEDGES 
 
TheValvesshall bewithequal taperedsolidCIwedge made inonepiece.Valvesshall 

haveperfectmachinedandpressedWedge seatringssecurely fixedintomachined recesses. 

Thewedgeseatringshallridehighonthebodyseatringtoallowforwear, 

whenshut.Theminimum weartravel shallbe25%ofthefacewidthoftheseatrings 

asspecifiedinIS. 
 

SEATRINGS 
 
ThedimensionsofthebodyseatringsandwedgeseatringsshallconformtoIS 

14846.Thewedgeseatrings&bodyseatringsshallbesecurelyrivetedoverand 

abovesufficienthydraulicpressfittings. 
 

GUIDES&LUGS 
 
All valves shallbeprovidedwiththe guidesandlugstoguidethewedgethroughitsfull 

travelinbody.Thechannelandshoearrangementshallbesecuredbynon–protruding 

rigidrivetsofnonferrousmetals.Theclearance betweenlugsandguidesfordifferent 

sizesofsluicevalvesshallbeasspecifiedinIS14846. 
 

STEM&WEDGENUT 
 
ValveStemshallhaveamachinecut,singlestarttrapezoidalthreadsofsuchlengththatthewedg

ecanbe raisedtoa positionsoastoensurefullflowpassagethroughthe valve’sbore.In  fully 

closedposition of the valve the stemshallremaininfull 

contactwithwedgenut  foritsentirelengthwithatleast10mmprojectio5n5.The



lengthofthestem particularly below the collar shall be kept accordingly. The 

dimensionsofstemandwedgenutshallbeinaccordancewithIS:14846. 
 

The stemofvalveshallbesoscrewedastoclose thevalveswhen thecap,handwheel 

orcrankhandleisrotatedinclockwisedirection.Thedirectionofclosingshallbe markedonthe 

Cap/ handwheel. 
 

Whereverextendedspindleisprovided,thevalveshallalsobeprovidedwithsuitable 

headstock. 
 

RisingSpindleSluiceValveshallbewiththeYokeandYokeSleeve(SpindleNut) 

placedintheYoke,insuchawaythattheaxialmovementoftheYokeSleeveis 

avoidedintheyokealongdirectionofspindleaxisandbutitcannotrotate.Integrally 

formedendofthe SpindleshallbelockedinWedgeandRotationoftheyokesleeve 

shallOpen/Closethewedgerespondingtodirectionofrotation.Thedesignshalloffer 

minimumoperatingtorqueto operatethevalve. 
 

Theballtypethrustbearingmaybeprovidedaboveandbelowthecollaroftheyoke 

sleevetominimizetheoperatingtorqueaspermanufacturerdesign.Thespindle 

threadsshallbeengagedintheoperatordrivesleevefortherisingspindlesluicevalve 

offeredwithgearboxand/ orelectricactuator. 
 

GEARS 
 

 

Gearsshallbeofsuitabledesign(IS2535:1978)andworkmanship,soastoensure 

satisfactoryworkingof sluicevalve. 

 
ACCESSORIES: 

 

 

1. Valvesabove300mmsizeshallbeprovidedwithRepackingarrangement. 

2. TheValves600mm&abovesizeshallhavechannelandshoearrangement. 

3. TheValvesabove500 mmsizeshallhavebypassarrangement. 

4. TheValves350mmsize& aboveshallhavespur/bevelgeararrangement. 

5. AllValvesshallhavevalve’sOPEN/CLOSEindicatorarrangementasperIS14846. 

6. Valvesabove300mmsizeshallbeprovidedwithPositionIndicatorindicating extentof 

opening/closingofgate/wedge. 

 
C.      MARKING: 

 

 

Thefollowinginformationshallbe embossedoneachvalvebody: 

ISICertificationMark. 

Themanufacturer'snameorTradeMark. 

PressureRatingofvalve. 

Thesizeofvalve inmm. 

Heatnumberofcast. 
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SUBJECT:DATASHEETFORCASTIRONSLUICEVALVE 
 

SR. 

NO. 

 

PARTICULARS 
 

DESCRIPTION 
DATATOFILL 

BYBIDDER 

1.0 Make Pl.furnishdetail  

2.0 ManufacturingStandard IS:14846–2000orlatestrev.  

3.0 Sizeandquantity AsperSOQ  

4.0 Fluid/Specificgravity Sewage/1.02  

5.0 PressureRating PN:1.0  

6.0 Stem RisingSpindle  

 

7.0 
Ends Flanged,flatfacedasperIS- 

1538havingoffcenterboltholes 

 

8.0 Bonnet Bolted  

9.0 Disc. Solidwedge  

10.0 Operation Actuatoroperated 

(asperBOQ) 

 

11.0 Seat Body Renewable  

Disc Renewable  

12.0 DirectionofClosing Clockwise  

 

13.0 
Repacking/BackSeat 

BushArrangement 

Required(above300mmsize)  

14.0 Channel&ShoeArrange. Required(600mm& abovesize)  

15.0 GearBoxarrangement Required(350mm& abovesize)  

16.0 By-passarrangement (above500mmsize) NotRequired 

17.0 PositionIndicator Required(above300mmsize)  

 MaterialOfConstruction 

18.0 Body/bonnet C.I.IS210GRFG260  

19.0 Disc C.I.IS210GRFG260  

20.0 Stem S.S.AISI–304(M)  

21.0 Bodyseat S.S.AISI–304(M)  

22.0 Yoke C.I.IS210GRFG260  

23.0 Discseat S.S.BS970Gr304(M)  

24.0 Yokesleeve/Stemnut BronzeIS318GRLTB2  

25.0 Shoe&ChannelLinings S.S.BS970Gr304S16  

26.0 Stuffingbox C.I.IS210GRFG260  

27.0 StuffingBoxBush BronzeIS318GRLTB2  

28.0 Gland C.I.IS210GRFG260  

29.0 GlandPacking GreasyJutePacking  

30.0 Bolts,studs&nuts CarbonSteelIS1367Class4.6/4  

31.0 Handwheel/Cap CI  

32.0 Shelltest 15Kg/Cm²  

33.0 Seattest 10Kg/Cm²  

NOTE:01.Manufacturer/suppliershallsubmitseparatedatasheetforeachduty. 

02.Forcomponents(marked-M)materialcertificatesshallbefurnished 

03.SeparatedatasheetshallbefilledinforeachPumpingstation. 
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2.2    SWINGCHECKNONRETURNVALVES 
 
A.      GENERAL 

Cast Irondoubleflanged nonreturnvalves shall bemanufacturedasperIS5312orits 

latestamendment forpressureratingPN1.0ingeneralorhigherasrequiredper application. 

Allthepartsofthevalveshallbedesigned soastowithstand thetest pressure 

asspecifiedinthestandard.Valveshall befreefromsharpprojections which 

arelikelytogetcloggedwithstringymaterials. 
 

Thedimensions andshapeofthebody,door,coveretc.shallensurethattheareafor 

flowpassage atanycrosssectioninthevalveisnotlessthantheareaofthenominal 

boreofthevalve. 
 

Thedesignofthehinges,hingepin,door,doorsuspension, etcshallensurefree swinging 

ofthedoor.Thedoorfaceshallhaveclosefacecontactwiththebodyringin close 

position.Valvesshallbedesignedforhorizontal andvertical mounting position. 

Theminimumthickness ofmetalforbody, door&covershall beasperdirectivesgiven 

intheIS5312andshallbemaintainedthroughoutany sectionuniformtoavoidstrains setupby 

suddenchangesincrosssection. 
 

Valveshallbequickclosingtypewithnon-slamcharacteristics. Thenon-slam characteristics  

shallbe achieved by providing suitable combination of door and 

hydraulicpassageswithoutanyexternallever/dampingarrangement. 
 

B.      FEATURESOFCONSTRUCTION 

BODY&COVER: 

Valvebodyshallbedoubleflanged.Bodyofthevalveshallbefittedwithseatring 

securely fixedinmachinedrecessesbyproperengineering practice.Rearsideofvalve 

flangesshallbemachinedorspotfacedforproperseatingofbolthead,washerand nut. 
 

EachrefluxvalveshallcarryanembossedARROWtoindicatethedirectionofflow. 
 
Theinternalpartsshallbeeasilyaccessibleforinspection throughinspectionholejust 

byremovingcover 
 

ValvesshallhaveGunmetaldrainplugofrequiredsizeasperIStofacilitate drainof 

trappedwaterfromthevalvebody. 

 
FLANGES: 

 
Valveflangefacesshallbeparalleltoeachotherandshallbeat rightangletothe valve 

centerline.Theflangesandtheirdimensionsofdrillingshallbeinaccordance withthe 

requirementsofIS1538,TableIV&VI.Therearsideoftheflangesshallbemachined 

orshallhavespotfacetoprovidepropertighteningofNut&Bolts.. 
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BODYRING: 
 
Theinsidediameterofthebodyseat ringshall notbelessthan thenominalboreofthe 

valvesandnotmore thanitby1.5mm.Thefaceofthebodyseatringsshall protrude 

clearofthesurroundingnotlessthanby1.5mm.Bodyseatringshallbesecure 

rivetedoverandabovesufficienthydraulicpressfittings.Seatringsshallberenewable. 
 

DOORS&HINGES: 
 
Doorsandhingesshallbedesignedsoastowithstandsatisfactorily therepeated 

impactslikelytooccurduringservice.Doorshall besecurely bolted tothehinge/s and 

wholeassemblyshallbefittedwiththehelpofhingepinandbushesinthebodyto 

keepitinswingposition. 
 

ACCESSORIES: 
 

 

1.Valvesabove300mmsizeshallbeprovidedwithby-passarrangementasper 

IS5312 

2.Valvesabove300mmsizeshallbeprovidedwithdrainplugsasperIS5312. 

3.Valvesabove450mmsizeshallhavesupportfootasperIS5312. 
 

 

C.      MARKING: 
 

 

Thefollowinginformationshallbe embossedoneachvalvebody: 
 

 

Themanufacturer'snameorTradeMark. 

PressureRatingofvalve. 

Thesizeofvalve inmm. 

Directionoftheflow 

Heatnumberofcast. 
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SUBJECT:DATASHEETFORSWINGCHECKDOORNONRETURNVALVE 
 

SR. 

NO. 

 
PARTICULAR 

 
DESCRIPTION 

DATATOBE 

FILLEDBY 

VENDOR 

1.0 CONSTRUCTIONALFEATURES  

1.1 Make Pl.furnishdetail  

1.2 Mfg.Standard IS5312PARTI  

1.3 PressureRating PN1.0  

1.4 Size&Quantity AsperSOQ 
 

1.5 Fluid Sewage  

1.6 SpGravity 1.02  

1.7 Type Nonslam,swingchecktype  

 
 

1.8 

 
 

Ends 

Flanged.Flatfacedand 

confirmingtoIS1538part 

IV&VI havingoffcenter 

boltholes 

 

 

1.9 
 

Seat 
Body:Renewable 

Disc :Renewable 

 

2.0 MATERIALOFCONSTRUCTION  

2.1 Body/Cover C.I.IS210GR260  

2.2 Door C.I.IS210GR260(M)  

2.3 Seatrings S.S AISI304(M)  

2.4 HingePin S.SBS970Gr431S29(M)  

2.5 Bolts,Studs&Nuts SS304(Internal)  

3.0 ACCESSORIES   

3.1 By-PassArrangement NotRequired  

3.2 DrainPlug Required  

3.3 Supportfoot NotRequired  

4.0 DRAWINGS   

 

4.1 
Generaloutline 

dimensionaldrg. 

 

Pl.furnishdetail 
 

4.2 C.S.drawingwithparts Pl.furnishdetail  

4.3 QAplan Pl.furnishdetail  

5.0 TESTING   

5.1 Shelltest 15Kg/Cm²  

5.2 Seattest 10Kg/Cm²  

NOTE:01.Manufacturer/suppliershallsubmitseparatedatasheetforeachduty. 

02.Forcomponents(marked-M)materialcertificatesshallbefurnished 

03.SeparatedatasheetshallbefilledinforeachPumpingstation. 
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3.3ELECTRICACTUATOR(APPLICABLEFORVALVES) 
 

 

All localcontrolsshallbeprotectedbya lockablecover. 
 

 

Eachactuatorshallbeadequatelysizedtosuittheapplicationandbecontinuously 

ratedtosuitthemodulatingcontrolrequired. Thegearboxshallbeoilorgreasefilled, 

andcapableofinstallationinanyposition.Alloperatingspindles,gearsandheadstocks 

shallbeprovidedwithadequatepointsforlubrication. 

 
Thevalveactuator shallbecapableofproducing notlessthan1½timestherequired 

valvetorqueandshallbesuitableforatleast15minutescontinuousoperation. The 

operatingspeedshallbesuchastogivevalveclosingandopeningatapproximately 

10-12inchesperminute. 
 

 

The actuatorstarters shall be integrally housed  withthe actuator in robustly constructed 

andtotallyenclosedweatherproof housing.Themotorstartershallbe 

capableofstartingthemotorunderthemostsevereconditions. 

 
Thestarterhousingshallbefittedwithcontactsandterminalsforpowersupply,remote 

controlandremotepositionalindication,andshallalsobefittedwithinternalheatersso 

astoprovide protection againstdamage duetocondensation.Heatersshallbesuitable 

forsingle phaseoperation. Theheatersshallbeswitched “ON”whenthestartersare 

“OFF”andshallbeswitched“OFF”whenthestartersare“ON”. 

 
Eachstartershallbe equippedasfollows: 

 

 

a)         A.C.electricmotor. 

b)         Reductiongearunit. 

c)         Torqueswitchmechanismcompletewithsetoftorqueswitchesfor“Open”& 

“Close”position. 

d)         Limitswitchmechanismcompletewithsetoflimitswitchesfor“Open”&“Close” 

position. 

e)         Handwheelformanualoperation. 

f)          Hand-autochangeoverleverwithsuitablelockingarrangement. 

g)         Localcontrolswitch/pushbuttons 

h)         Forward/ReverseIntegral/Externalstarter 

i)       1No.Set “Open”,”close”and“Stop”buttonsasapplicable 

j)      1No.Local– Off–Remoteswitchwithpadlockingfacilitiesasapplicable k)   

Spaceheater,220Vrated 

 
Theactuator shallbesuitableforoperation intheclimateconditions andpower supply 

conditionsgivenin the specification.Theactuatorshallbecapableofproducingnotless 

than1½timethemaximumrequiredtorqueandshallbesuitableforatleast15 

minutescontinuousoperation.. 

 

A.C.ELECTRICMOTOR: 

65



Eachmotorshallbefullytropicalisedandsuitablefor operationinthe prevailingclimate 

conditions. Theyshallalsobesuitable foroperatingsatisfactorilyundervariationsof 

electricsupplyspecified. 

 
MOTORS: 

 
The electricmotors  shallbeof 1 or 3 phase,minimumClass  ‘F’ insulatedwith temperature 

limitedtoClassB,hightorquelowinertiamotorsof15minutesrating, 

squirrelcagetypewith‘O’ringsealtoprovidecompleteenvironmentalprotection 

duringlongperiodofinactivity.Thewindingshallbeimpregnatedtorenderthemnon- 

hydroscopic andoilresistant. Allinternal metalpartsshallbepainted.Motorshallbe 

capableofat least60startsperhour. 

 
MOTORPROTECTION: 

 
Followingmotorprotectionshallbeprovided: 

 
a) Themotorshallbe de-energizedin the event ofastallwhenattemptingto unseata 

jammedvalve. 
 
b) Motortemperatureshallbesensedbyathermostattoprotectagainstoverheating c) 

Singlephasingprotection 

MOTORCONTROLS: 

 
Thereversingcontactor starter andlocalcontrolsshallbeintegralorexternal for actuator.The 

starters shall comprisemechanicallyandelectrically interlockedreversing contactor 

ofappropriate ratingfedfroma220Vcontroltransformer(120VACfor energization 

ofcontactors and24VDCrectifiersupplyforlocalcontrolforintegral starteris 

alsoacceptable).Thecommonconnectionof  thecontactorcoilsat  the transformer 

shallbegrounded.HRCtypeprimaryandsecondaryfusesshallbe provided. 

 
Localcontrolshallcomprisepushbuttonsforopen,closeandstopoperations, anda local/ 

remoteselectorswitchlockableinthethreepositionsasbelow: 

 
Localcontrolonly, 

Remotecontrolplus localstoponly, 

Stoplockedoff -Noelectricaloperation 

 
Vendorshouldalsomakeaprovisionfortransmittingthemodeselectedtocontrol 

panelandcontrolpanelwillhavecorrespondingindicationlamps. 

 
WIRINGANDTERMINALS: 

InternalwiringshallbeofgradePVCinsulatedstrandedcableof650Vandofminimum 

1.5mm²copperforcontrol circuitsandofminimum 4mm²forthepowercircuit.Each 

wireshallbenumberidentifiedateachend.Theterminalsshallbeofstudtypeand 

theyshallalsobeidentifiedbynumbers.Cableentriesshallbesuitableforsuitably 

sizedPVCcables. 
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TheactuatorenclosureshallbeIP68. 

 
REDUCTIONGEARUNIT: 

 
Reduction gearunitshallbeofthetotallyenclosed oilbathlubricated type.Thegear 

boxshallbeprovidedwiththefirstchargeofoillubricants andappropriate fillingand 

drainconnections. Gearingshallbeadequatetoopenandclosethesluicegatesunder 

fullindicatedmaximumoperatingpressuredifferentialataspeedsufficienttocoverthe 

fullextentoftravel. 

 
Thesluicegateoperatingequipmentshallhaveahammer-blow devicetoloosenstuck 

sluicegateorretrievejammedsluicegateposition. 

 
Thegearboxshallhavesuitablestopstopreventmovementofshaftbeyondfullyopen 

/  closeposition.Thegearboxshallalsobe designedfor  15%moretorquethan 

maximumsluicegate/valvetorque. 

 
TORQUE&POSITIONLIMITSWITCHMECHANISM: 

 
Eachactuator shallbeprovidedwithbothOpenandClosetorquelimitswitches, open 

andclose(endposition)limitswitchesforremoteindication andinterlocking plustwo 

setsofauxiliarylimitswitchesineach directionforintermediatepositionindication and 

interlocking.Meansshallbeprovided topreventtheopentorqueswitchtrippingduring 

initialhammer bloweffect.Torqueprotection resetshallnotallowrepeatedstartingin 

samedirectionwhenthecontrolsignalismaintained. 

 
Thetorque switchmechanismshall function asfollowstostopthemotor onclosingor 

openingofthesluicegate,uponactuation bythetorquewhenthesluicegatediscis restrictedin 

itsattempttoopenorclose. 

 
Thetorqueswitchinthe closingdirectionshall interruptthe controlcircuitifmechanical 

overload occursduringtheclosing cycleorwhen thesluicegateisfullyclosed.The 

torqueswitchintheopening direction shallinterruptthecontrolcircuitifmechanical 

overloadoccursduringopeningcycleorwhenthevalueisfullyopen. 

 
Themechanism shallfacilitateadjustmentofthetorqueatwhich theswitches   are 

requiredtooperate. 

 
HANDWHEEL: 

 
Ahand wheelshallbeprovidedforemergencyoperation.The hand wheeldriveshallbe 

mechanicallyindependent ofthemotordriveandanygearingshouldbesuchasto 

permitemergencymanualoperationina reasonabletime. 

 
4.0    DI / CI/ MS/ GI PIPES&FITTINGS 

 

 

4.1    DI PIPES,FITTING&SPECIALS: 
 

DIPipesshallbemanufacturedasperIS9523-2000withlatestamendments. The 

scopeshallincludemanufacture,testingandsupplyofDI PipesandFittings. 
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Thedoubleflangedpipesshallbewithintegralflangesandofappropriateclassratingof 

pipes.TheflangesshallbedrilledtoIS1538,T-4& 6asastandardunlessspecified. 
 

DI fittings/specialsshallbeconfirmingtoIS8329/2001withlatestamendments. 
 
Thefittingshall bestrippedwithalltheprecautions necessary toavoidwarpingor shrinking 

defects. Thefittingshall befreefromdefectsother thananyunavoidable surfaceimperfection 

whichresultsfromthemethodofmanufacture andwhichdonot affecttheuseofthefittings. 
 

Thefittingsshallbesuchthattheycouldbecut,drillormachined. 
 
ThemassofDI.Pipes,fittings/specialsshallstrictly conformtorelative ISwithlatest 

amendments. 
 

4.2    CI PIPESANDSPECIALS/ FITTINGS 
 
Thescopeincludesmanufacture, deliveryatsite,storageatsite,installation,testing 

andcommissioningofdoubleflangedcastironpipewithfittings,flanges,nuts,bolts 

andgasketsatsuction,delivery&headerpipe. 
 

Thisspecification givesthegeneralrequirementofpipes/fittings. However,itisthe 

responsibilityofthe biddertotake theactual measurementandobtainclient’s 

approvalpriortotheplacementoforderstothemainsupplier/manufacturer as 

persiteconditionsduringexecutionofwork. 
 

Quantity shallbeverifiedasperactualsitecondition.Biddershallbepaidonlyfor 

installedquantityasperactualmeasurementatsite.Incaseifpipes/fittings arenot 

usedorinstalled, bidder shallnotbepaidforthesame andbiddershalltakebackthe 

samewithoutanydispute. 
 

Incaseoftender quantityislessthan theactual,bidderhastoarrange fortheexcess 

quantitiesandrateforthesameshallbeasperoriginaltenderrate. 
 

Allpipesandfittingsshallbeflanged. 
 
Pipework 

 
Thepipeworksfortheplantinvolvesmanufacturing, supplying,layingandjointingof suitable 

sizecastiron,ductileironpipesalongwithmatchingspecial etcasrequired.All 

piping/fittingswithinthepump houseshallbe ofcastiron/ ductileironasspecified.The 

specificationsformanufacturing, supplying,layingandjointingofpipesshallgenerally 

conformtothestandardspecification. 

 
Allpipeworkandfittingshallbeofclassratinginexcessofthemaximum pressure 

attainedinserviceincludinganysurgepressure. 

 
Thepipeworkinstallationshallbesoarrangedtooffereaseofdismantlingandremovalof 

pumpsorothermajoritemsofequipments. C.I.dismantlingjointswhichcantakeradial 

andaxialmisalignmentofminimum1percentofvalvenominalsizewithtie boltsshallbe 

provided.Allpipeworkshallbeadequatelysupportedwithpurpose-made fittings.When 

passingthroughwalls,pipeworkshallincorporateapuddleflange.Flangeadapt6e8rsand



ipewith 

unionsshallbefittedinpipeworkruns,wherevernecessary, topermitthesimple 

disconnectionofflanges,valvesandequipment. 

 
TheContractorshallberesponsibleforensuringthattheinternalsurfaceofallpipework 

isthoroughlycleanbeforeandduringerectionandbeforecommissioning. Cleaningshall 

includeremoval ofalldirt,rust,scaleandweldingslagduetoSitewelding.Before 

dispatchfromthemanufacturer’s work,theendsofthepipe,branchpipe,etc.,shallbe 

suitablyberemoveduntilimmediately priortoconnectingadjacentpipes,valvesor 

pumps.Allsmallborepipesshallbeblownthroughwithcompressedairbeforeconnection 

ismadetoinstrumentalandotherequipment.Nopointof passageof pipesthroughfloors 

orwallsshallbeusedasapointofsupport,exceptwiththeapprovaloftheEngineer-in- Charge. 

 
CASTIRONPIPING: 

 
Providingandsupplyinglowering,layingtoline,levelandslope,castironpressure 

pipes(ClassBconfirmingtoIS:1537/IS:1536withlatestamendment)andjointing 

withspecialssuchasTees,Bends,Reducersincludingandothersafetyprovision, 

cuttingthepipesandmakingjointsandhydraulictestingafterlayingetc.comp. 

 
TheCastIronpipesshallbeClassBconforming toIS:1537/IS:1536with 

latestamendmentsbearingISIMark. 

 
Thepipesshallbefreefromthedefectsresultingfrom rawmaterials,loading,handling, 

cartingandunloading.Thepipesshallbefreefromload,bentsorbulgesgreaterthan3 

mmindepthandextendingoveralengthinanydirections greater thantwicethe 

thicknessofbarrel. 
 

Eachlotofpipessuppliedbythecontractormustbeaccompanied bythetest 

certificatesasspecifiedinIS1537/1536withlatestamendments.Thecontractors 

shallhavetomakearrangementforinspection/testing ofthepipesatmanufacturer’s 

factoryatcontractor’sownriskandcost. 

Eachpipeshallhavecast,stampedorindeliblypaintedon itthefollowingmarks. a) 

Manufacturer’sname,initialsoridentificationmark. 

b) Thenominaldiameter. 

c) Classreference. 

d) Thelasttwodigitsoftheyearofthemanufacture. e) 

I.S.Certificationmark. 

 
Thematerials shallbecartedtothesitebythecontractor verycarefully. Thehandling, 

whilecartingthepipes,specials,valvesetc.shallbedonecarefully. 

Incaseofheavy pipes, specials etc.lowering shall bedonewith thehelpofthechain 

pulleyblock. 
 

Caulking: 
 
Afterasectionofconvenientlengthhasbeenleaded,caulkingshallbecommenced. 

Theleadshallbefreefromtheleadingpipe,outsideofthesocketoftheotherp
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flatchisel,andthen caulkedround3separate timeswiththepropercaulking toolsof increasing 

thickness andhammer4to5lbs.inweightinsuchmannerastomakethe 

jointssoundandwatertight. 
 

Jointsunder water shallbemade withleadwool insertedinstringsnotlessthan6mm 

thickandverythoroughlycaulked. 
 

NewFlangedJoints: 
 
Flangedjointsshouldbemadebypaintingthefacingoftheflangeswithredlead 

freeslyandbeltingupevenlyonallsides. 
 

Athinfibre,oflead woolmay beveryuseful inmaking the jointswatertight,where 

facingofthepipesisnottrue. 
 

Where packingmustbeused,itshouldbeofrubberinsertcloththreeplyandof 

approvedthickness.Thepackingshouldbeofthefulldiameteroftheflangewith 

properpipeholeandboltholescutandevenat bothinnerandouteredges. 
 

Wheretheflangeisnotfullyfaced,thepackingmaybeofthedimension ofthefacing 

striponly.Itsproperplacingshouldbetestedbeforeanotherpipeisjointedon. 
 

Testing: 
 
Aftereachsectionofthepipelinehasbeencompleted, itshallbetestedforwater tightness 

before beingcovered in.Thiscanbedone byclosingeachendbymeansofa 

reliableguage.Whenthepipeislaidon anyappreciable gradient,thetestshouldbe 

carriedoutatthelowerendofthesection.Anyleakingjointsshouldbemadegood, 

andtheabovetestreapplieduntilnofurtherleaksareapparent. 
 

TytonJoints: 
 
Afterthepipesareexaminedforline andlevels, theC.Ipipesshallbejointed with 

rubbergaskets(tytonjoints)asfollows: 
 

Thesocketandspigotendshallbecleanedwithkerosene oil,thengreasehastobe 

appliedtothespigotandsocketends,dulyafterinspection ofrubbergasket.Thenthe 

rubbergasketshallbejackedandfixedinperfectconditionsuchthatthegasketwillfall 

ingroovecorrectlyandthejointbecomewatertight. 
 

Tyton/Leadjointing shall becarriedoutaftertheC.I. pipesandspecialsareproperly 

laidandapprovedbytheEngineer-in-charge. 
 

Theleadshall bemore than 99%. Itshall besoftbluish greypigleadfree from 

admixturesoftinorotherimpurities.TheleadshallconfirmtotheIndianStandard 

3114/1965. 

 
The spunyarnshall beclean hempandsoakedinhottarorbitumen, cooledanddried 

beforeuse. 
 

Theoutsideofthespigotandtheinsideofthesocketshallbethoroughlycleanedwitha brush. 

Thespigotshallbecarefully centeredinthesocketbyspunyarntwistedinto 

ropesofuniformthickness.Theropeshallbewellcaulkedintothebackofthe70socket



Sr. 

No. 

Sizeofpipeline 

forjoint 

Consumptionoflead 

inkgs. 

Depthoflead joint 

incm. 

1. 80mm 1.86 5.00 

2. 150mm 3.62 6.00 

3. 200mm 5.00 6.00 

4. 250mm 6.12 7.75 

5. 300mm 7.70 8.00 

6. 350mm 10.45 8.12 

7. 400mm 11.20 8.25 

8. 450mm 14.30 8.40 

9. 500mm 16.25 8.50 

10. 600mm 19.00 9.15 

11. 700mm 21.00 10.00 

12. 800mm 31.50 10.50 

13. 900mm 41.00 10.50 

 

toleaveasufficient depthforleadasdirectedbyEngineer-in-charge.Theleadshallbe 

usedasspecifiedinTable-1ofIndianStandard3114/1965. 
 

Theproperdepthofeachjoints shall beasspecifiedandtestedbefore runningthelead 

bypassingcompletely arounditawooden gaugenotchedouttothecorrectdepth of lead. 
 

Theleadingofjointsshall bedonebymeans ofropescovered with clayorabyusing 

specialleadingrings.Theleadshallbemeltedrenderingitthoroughly fluidandeach 

jointsshallbefilledinonepouring. 
 

Afterasectionofconvenient lengthhasbeenleadingpipeoutsideofthesocketofthe 

otherpipe,withaflatchiselandthencaulkedroundthreeseparatetimewiththe proper 

caulkingtoolsofincreasing thicknessandhammer 2to3kg.weightinsucha 

mannerastomakethejointssoundshallbeleftflushneatandevenwiththesocket. 
 

Theitemincludesallmaterials tools,tacklesetc.required tocarryoutthe work 

includingfirewoodetc. 
 

Aftereachsectionofthepipelinehasbeencompleted itshallbetestedforwater 

tightness.Theendsshallbesuitablyclosedwithavalve,caporplugorablankflange. 

Thepipelineshallthen befilledwithwater,pressureshallthenbesuppliedwithahand 

forcepumpupto7kg./sq.cm.(above100lbs/sq.inch.)or15%above.Ifthepipeis 

laidonanappreciable gradient,thetestshallbecarriedoutattheupperendofthe section. 
 

Anyleaking joints shallbemade goodandthe testrepeated untilaperfectly leakproof 

pipelineobtained. 
 

Consumptionofleadforjointingofpipelines: 
 
Thepurityofleadmustbemorethan99%andthecontractorshallhavetofurnish the 

testcertificateandgetapprovalfromEngineer-in-charge.The consumptionofleadand 

thedepthofjointingshallbeaspertablelistedbelow: 
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HYDRAULICTEST: 
 
Itshallbeincumbentuponthecontractortogiveasuccessfulhydraulictestofeach 

andeverypipeline before fillingofthetrench. Thetestshallbecarriedoutinthe 

approvedmannerbyanapprovedtestingmachineandpressuregaugetobesupplied by 

thecontractor.Allthearrangementsforsuchtestshallbemadebythecontractorat 

hiscostincludingfillingthepipewithwateretc.andgivingasuccessfulhydraulictest. 
 

Testingofthepipelineinthefieldshall becarriedoutafterthecompletion ofwhole 

lengthorinpartsasdirectedbyEngineer-in-charge. Thetrenchesshallbepartially 

refilledexceptatthejointbeforestartingthetest.Ineachcase,thecontractor hasto 

plugtheboth endsofthesectionofpipelinetobetestedeither byprovidingcapsorby 

sluicevalves asper directionofEngineer.Noextrapaymentwillbe madefor providing, 

fixingandremovingcapsusedfor testingpurpose.Ifnecessary,both theendsshallbe 

properlyanchoredbyproviding1:3:6c.c.blocksofrequireddimensions. Contractors 

shallproviderequirednumberofplugpointswithferrulesofrequireddiametersto 

serveasinjection points,airreliefpointsetc.Nopayment shallbemadeforthiswork. 

Onthecompletion ofthetestthesepointsshallbeclosedbyplugsbythecontractors 

withoutanyextracost. 
 

Testingwillbecarriedoutbythe contractorsunderthe guidanceofEngineer-in-charge. 

Contractors shallarrangeforrequiredmachinery, equipmentsandtechnical stafffor 

testingthepipeline. Contractorsshallalsoarrangeforlabour,othermaterialsandtools 

requiredtoattendthe leakageetc.duringthetest. 
 

Thepipelineshallbesubjectedforfollowingtest: 
 
LeakageTest: 

 
Thetestshallbeconductedaftersatisfactorycompletionofthepressuretest. 

 
There shallnotbeanyleakagein the pipe oratthejoint.Aseepageallowanceofa2.5 

litresperkilometer perhourpercentimeter diameter ofthepipeshallbepermissible 

andthatquantitywillnotbeconsideredasleakage. 
 

Iftheretestisdelayedformore than 48hoursafter any testhasproved unsuccessful 

theEngineer-in-charge, aftergiving24hoursnotice,shallhaveeveryrighttogetall 

defectsrectified andcarryoutothernecessary worksandtakehydraulictest/leakage 

testtothecontractor.Anydamage donetothepipes,materials,theotherlabourcost, etc. 

incurredthere undershallberecoverablefrom the contractoreitherfromhis billor deposit. 
 

Theresponsibilityofthecontractorasspecifiedaboveincaseofunsuccessfulhydraulic 

testshallnotcease toexistbyhispleading thatanymaterials usedbyhiminthe pipe 

linewashaving crackedorwasotherwisedefective,asifhehasareasontobelieveso, 

hemustrefusetoacceptsuchmaterialsrightat thestores. 
 

Ifthefirsttestisnotfoundsatisfactory, repeatedtestswillbetakenandprocedure 

mentionedaboveshouldbefollowedfortestingtillasatisfactorytestisgiven.All 

testingshallbedoneattheriskofthecontractorsandtheyhavetoattendbedoneat 

theriskofthecontractorsandtheyhavetoattendalldefectsincludingrepairing

bursts,leaksatjoints,sluicevalveends,capsetc.removingandreplacing 
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pipesetc. These unserviceablearticlesshallbethe propertyofthe contractorsand they 

shallarrangetoremovethesamefromthesiteasdirectedbytheEngineer. 
 

Any portionofthe pipelinethat doesnot standthe specifiedpressure,shallbe rectified 

bythecontractor.Whoshouldmakehisownarrangementforthewaterrequiredfor thetesting. 
 

Whenthesectionofthepipelineistestedsuccessfullythecontractor shallremovethe 

blankflanges,pumpoutwater fromthepipesandbackfill theportionasperdirections 

oftheEngineer. 
 

CIDouble FlangedPipes/Piping withinpumphouseshallbetestedfor150%of 

maximumsystempressure. 
 

Theitemsincludeall materials andlabourrequired tocarryouttheworkasdetailed above. 
 

CASTIRONFITTING&SPECIALS: 
 
Providingandsupplyingat site ofworkC.I.fittings/specialsconfirmingtoIS1538/1993 

withlatestamendments. 
 

Thecontractor shallhavetoprocurerequiredcastironspecialssuchasTees,Bendsof 

requireddegrees, reducers,collars, caps,plugs,tailpieces,etc.necessaryfor 

completionofthis itemaspersiteconditions. 

TheC.I.fittingsandspecialsshallconformtoIS1538/1993withlatestamendments. 

Thefittingshallbestrippedwithalltheprecautionsnecessarytoavoidwarpingor 

shrinkingdefects.Thefittingshallbefreefromdefectsotherthananyunavoidable 

surfaceimperfection whichresultsfromthemethodofmanufacture andwhichdonot 

affecttheuseofthefittings. 
 

Thefittingsshallbesuchthattheycouldbecut,drillormachine. 
 
ThemassofC.I.fittings/specials shallstrictlyconformtoIS1538/1993withlatest 

amendments. 
 

The contractorshall have toprocuretherequiredC.I.fittingsorspecials asperthesite 

conditionsandasperdirectionofEngineer-in-charge. 
 

4.3    MSPIPESANDSPECIALS/ FITTINGS 

MSPIPES 

Provide,fabricate,test,paint,supplyandinstallationofM.S.Pipes ofspecifiedID/OD 

andwallthicknessconformingtoIS3589. 
 
Pipesshallbeerectedonrollers/saddles/supportsasrequired. 

 

Allthepipesshallbesuppliedbythecontractorasperactualmeasurementatsite 

jointlywithclient’srepresentative. 
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PipesshallbefabricatedfromsteelplatesconformingtoIS2062. 
 
MANUFACTUREOFTHEPRODUCT: 

 
Pipesshallbemadefromsteelplatesorstripsbybuttweldinglongitudinallyorspirally. 

Theweldshallbecontinuous.Priortowelding,edgesofplatesorstripsmaybe 

preparedsuitablywhererequiredbytheprocessofmanufacture. 
 

ORIGINALCROSS-SECTIONALAREAOF THESPECIMEN: 

OUTSIDEDIAMETERS: 

Theoutsidediametersofthefinishedpipesshallbeasgivenbelow: 
 

 
 
 

Nominalsize(in mm) OutsideDiameter(inmm) 

200 219.1 

400 406.4 

500 508.0 

600 609.6 

700 711.2 

900 914.4 

1000 1024.0 

1200 1224.0 

1400 1424.0 

 

Pipesofoutsidediameterotherthanthosecoveredinaboveclauseshallbepermissible 

asagreedtobetweenthemanufacturerandthe purchaser. 

TOLERANCE: 

OUTSIDEDIAMETER 

a)      PipeBody-Thetoleranceonthepipebodyshallbeasshownbelow: 
 

NominalSize                                    Tolerance 
 

Upto500mm                                       0.75Percent 
 

Over500mm                                        1.00Percent 
 
 

 
Note:Measurementsmaybemadebyanysuitableinstrument,suchas outside 

calipers,diametertapes,micrometers,etc. 
 

b)      PipesEnds-Thetoleranceonoutsidedia.fordistanceof100mmfromtheend 

ofthepipeshallbeasfollows: 
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UptoandIncluding250mm         +1.6mm - 0.50mm 
 

Above250mm                            +2.4mm - 0.8mm 
 
c)      Thickness-Thetoleranceonspecifiedwallthicknessshallbeasfollows: Pipe                                           

+10% 

d)Straightness-Finishedpipeshallnotdeviatefromstraightnessbymorethan 

0.2%ofthetotallength. 
 

Checkingshallbecarriedoutusingatautstringorwirefromendtoendalong 

thesideofthepipeto measurethegreatestdeviation. 
 

e )Length- Straightpipeshallnotvaryfromthe specifiedoveralllengthby+10 mmor 

upto0 mmforlengthuptoand including6mt. 
 

THICKNESSOFPIPES: 
 
ThepipeshallhaveminimumspecifiedwallthicknessaspermentionedinTable-3. 

 
TABLE-3 

 
MINIMUMSPECIFIEDTHICKNESSOFPIPES. 

 

NominalSize( mm) MinimumSpecifiedThicknessofpipemm 

Upto300 4 

above300to500 5 

above500to600 6 

above600to850 7 

above850to950 10 

above1000to1500 12 

 

HYDRAULICPRESSURETEST: 
 
Eachpipeshallbe hydrostaticallytestedatthe manufacturer’sworksbeforethepipeis 

coated,wrappedorlinedatthemanufacturer’swork. 
 

TheHydraulictestpressureshallbethepressurecalculatedfromthefollowingformula, 

exceptthatthemaximumtestpressureshallnotexceed5Mpa. 
 

P=2× S× t 
 

D 

P       =Testpressure 

S       =AstressinMPawhichshallbetakenas40%ofthespecified 
 

Minimumtensilestrength. 
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t        =Specifiedthicknessinmmand 
 

D       =Specifiedoutsidediameterinmm. 
 

 

Testpressure shall beapplied andmaintainedforsufficientlylongtimeforproofand 

inspection. 
 

CarbonSteel/MSpipeafterinstallation atsitewithrespective joints,pipingshall be testedfor 

joint tightnessat150%ofMaximumworking/ systempressureitislikelyto subjectto. 
 

SPECIFICATIONFORINSIDE/ OUTSIDECOATING: 
 
Thepipeinternal andexternal surface shallbecoatedwithZincrichepoxyprimerand 

asphalticbitumen paintofapprovedquality.Noprimershallbeapplied withoutprior 

approvaloftheowner.Themixofzincrichepoxyprimershallbepreparedatworks sitenotearlier 

than15min.beforeapplying thesameonpipesandspecial surfaces. Onecoatofzincrichepoxy 

primershallbeapplied byspraygivingafilmthickness of approximately 

1ml.Nothinnershallbeaddedtoreadymixpaintswithoutprevious approval 

oftheownerandthefinishing coatsontopoftheprimercoatshall onlybe 

appliedafterallowingthefilmtocureforat least48hours. 
 

Afterapplication ofzincrichepoxy primer,thesurfaceshallbecleanedbydusterand 

inspected. Ifduringinspection anyportionisfoundrustingthesameshallberemoved 

byemerypaperandcoatedwithzincrichepoxyprimer. Whencomplete sectionis 

checkedasabove,firstcoatofInertolorequivalent shallbeapplied,whenonecoatis 

applied,thedateofapplicationofthiscoatshallbewrittenoneitherendofsection. 
 

Thepainting shallbedonebycrossbrushing,i.e.onecoatshallbegivenvertically and another 

coatshallbegivenhorizontallysoastogetrequiredthickness,agoodlooking 

surfaceandalsotoavoid saggingofpaint. Everysuccessivecoatofpaint shallbegiven 

onlyafter48hrs.ofpainting the previouscoat.Beforeapplying thenextcoat, the 

surfaceshallbe properlycleanedby duster. Each  coatofinertol49 W thick or 

equivalentshallgiveafilmthicknessof3-4mils. 
 

Thepainting/coating shall besuch thatitshallnotimpart anytasteorsmell towater. 

OnlyFoodGrade paintshall beusedforpaintingpipesintended fordrinkingwater supply. 

 
LAYINGOFPIPELINE: 

Thelaying,jointingandtestingofweldedsteelpipesconformtolatestandrelevant 

IS:5822. 
 
Pedestalsshallbeconstructedbythecivilcontractorbeforecommencingthepipe 

layingworkinanysection. 
 

TheweldedjointsshallbetestedasperIS3600of1966. 
 

 

M.S.SPECIALS: 

Scopeshallincludeproviding,fabricating,testingandinstallingM.S.Specialssuitable 

toM.S.pipes,valvesandotherfittingsfromsteelplates.MSSpecialss7h6allbe



confirming toIS7322/IS1538dimensionally. MSspecialsandfittingsshallbe fabricated 

atsiteofworktestedtospecifiedtestpressureandincludingproviding flangesrequired, 

paintinginside zincepoxycoatingandoutsideanticorrosive red primer, coated withthree 

coatsofanticorrosive waterproofpaintincludingfreight, loading,unloading, 

carting,stackingasdirected,andincluding alltaxes,insuranceetc. 

Thesizesandtypesofspecialsshallbeasper requirementstakingintoconsiderationin 

tenderitemslike pumps, sluicevalves,nonreturnvalves, scourvalves,expansion 

joints,dismantlingjointsetc. 
 

FLANGES: 
 
AllMSflangesconforming toIS6392,PN0.6andtheirdimensionsofdrillingbein accordance 

withIS-1538/IS6392suitableforpressure10kg/cm2(specification for 

M.S.fittingsforpressure pipesforwater,gasandsewage)oritslatestrevision.The 

flangesshallbeflatfaced withoffcentreboltholes.Priorto manufacturingprocess,the 

contractorshallhavetoobtainapprovalofEngineerinchargeforallsizesandtypesof 

flangedrawings. 
 

JOINTING MATERIAL: 
 
Eachvalve shallbesupplied withallnecessary 

jointring,nuts,boltsandwashersforcompletingthejointsonalltheflangesofvalvesuppliedund

erthiscontractincluding 

thoseflangeswhichwillbejointedtopipesystem.Thelengthsofboltsshallbe 

assumedtobesuitable forjointingM.S.pipes.The costofalljointingmaterialsupplied 

underthecontractshallbeincludedinrates.Jointringsshallbeofflatsectionatleast 

3mm.thick.Theyshallbeof rubberinaccordancewithIS638-1965. 

 
4.4    G.I.PIPES&FITTINGS 

 
AllG.I.pipingandFittingshallconformtoIS:1239. 

 
The screwedendofallGIpipesshallbethoroughlycleanedandpainted withamixture 

ofredandwhiteleadorTeflonbeforejointing.Thejointshallbemadebywindinga 

fewthreadsofhemproundtheendsoftubesand thenscrewing them into sockets to 

thefulldepthofthreads. Exposed threadsshallbecoated withapproved anticorrosive 

paint.Nopipeshallbebent/offsettosavefittings.TheoffsetinGIpipesshallbemade 

onlyafterthepermissionof theEngineer-in-charge. If  threadedendofpipe  is 

damaged,thecontractorshall cuttheendwithhacksaw andshallpreparenewthreads 

confirmingtoIS 554torequiredlength. 
 

AllfittingsshallbemalleablegalvanisedironapprovedbytheEngineer-in-charge. 

FittinginGIlineshallinclude allcouplings, elbows,tees,bends,unions,nipples, reducers, 

flangeswithnutsandrubberinsertion andallotherfittingstomakea completejob. 

 
Flanged jointsshallbemadebypainting thefacesoftheflangeswithredleadand 

boltingupevenlyonallsideswithcompressed asbestosgasketasperpipingmaterial 

specification. 
 

Flangedorscrewedvalvesshall beinstalled inlocations asdirectedbyengineer-in- 

chargeand/orasshownontheexecutiondrawingsafterplacementoforder7a7sper



specification forscrewedorflangedjoints.AllcompletedG.I.linesshallbe 

hydrostaticallytestedtoatestpressureof5Kg/cm2g. 

 
5.0    METALLICEXPANSIONBELLOWS 

Expansion bellowshallbedesignedasperthedetailsfurnishedinthedatasheetand 

shallbeinaccordancewiththeEJMA/ASMEstandard. 

 
Thebellowsshallbemetalliccorrugated designandshallhavedoubleflange.The material 

forbellowshallbeSS304.Fatiguelifeexpectancy consideredforthe 

ExpansionBellowsshallbeminimum7000cycles. 

 
Aftersatisfactory testingoftheBellows,priortodispatch, allinternalandexternalun- 

machined ferroussurfacesoftheBellowsshallbethoroughly clean,dryandshallbe 

madefreefromrustandgreasebeforepainting. 

 
Allexposed machined surfaces shallfirstbegiventwocoatsofzincbaseprimerafter 

completely cleaningthesurfaceandthenitshall becoated withthreecoatsofcoaltar 

epoxypaint.Theresultingcoating shallbeuniformandsmooth andshalladhere 

perfectlytothesurface.Theinsidecoatingshallnotcontainanyconstituentsolublein 

wateroranyingredientwhichcouldimpartanytasteorsmelltowater. 
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DOCUMENT:TECHNICALDATASHEETFORMETALLICEXPANSIONBELLOWS 
 

 

SR. 

NO. 

 

PARTICULARS 
 

DESCRIPTION 
DATATOBE 

FILLEDBYBIDDER 

1.0 LIQUIDDATA   

1.1 Fluid/Specificgravity Sewage/1.02  

1.2 Temperature ambient  

2.0 EXPANSIONBELLOWSDATA 

2.1 Make Pl.furnishdetail  

2.2 ManufacturingStandard EJMA/ASME  

2.3 Sizerangeandquantity AsperSOQ  

2.4 Overalllengthinmm AsperSOQ  

2.5 PressureRating PN:1.0  

2.6 Axialadjustmentinmmtotal 30  

2.7 Angularadjustmentindegree 3  

2.8 Modeofinstallation Horizontal  

 

 

2.9 

Ends Flanged,flatfacedas 
 

perIS-1538havingoff 

centerboltholes 

 

2.10 NoofConvolution Pl.furnish  

2.11 ThicknessofWeldEnd Pl.furnish  

2.12 Thicknessofinternalsleeve Pl.furnish  

3.0 MATERIALOF CONSTRUCTION 

3.1 Bellows  (M ) SS304  

3.2 InternalSleeves(M ) SS304  

3.3 Flanges  (M ) SS316  

3.4 Lugs SS316  

3.5 Rods IS-1367-VI-1994,Cl-4.6  

3.6 Hardware C.S IS1367  

4.0 TESTING   

4.1 HydrostaticTestpressure 15kg /sq.cm  

Note: 01)M-Denotesmaterialtestrequired 

02)SeparatedatasheetshallbefilledinforeachPumpingstation. 
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GENERALREQUIREMENTFORALLABOVEITEMS: A.      

DRAWINGSSUBMISSION: 

Alldrawings/datasheets/tech.catalogues/documentsforvariouspiping&mechanical 

work/ítemsshallbesubmittedbybidderasunder: 
 

(a)InTwosetsinhardcopyalongwithtechnicalbidforreview/evaluation. 

(b)Infivesetsbysuccessfulbidderinhardcopyforreview&approvalincluding revisions,if any. 

(c) Insixsetsbysuccessfulbidderinhardcopyandtwosetsinsoftcopy(ontwo separateCD)ofas-

builtdrawings 

(D)Insixsetsbysuccessfulbidderinhardcopyandtwosetsinsoftcopy(ontwo 
separateCD)ofO&Mmanual. 

 
Ingeneral,thedocumentsubmissionforvariousitemsshallbeasdescribedbelow: 

 
 

 

B.      INSPECTIONAND TESTINGATMANUFACTURER’SWORKS: 
 

 

Inspection &testing of mechanical  equipmentsatmanufacture  works shall be 

conductedinpresenceofengineer-in-charge /client’srepresentativeORthirdparty 

inspectionagencyappointedbyclient. 

All thecharges for third party inspection shall be included under the scope of 

contractor.Inspectionandtestingatmanufacturers’ works’shallbecarriedoutas 

specifiedbelow/applicableIS. 

Allinstrument andequipmentrequiredforsuchtestsshall beprovidedbythe Contractor. 

Theinstrumentsshallbecalibratedandcertifiedbyanapproved 

independenttestingauthoritywithvalidcalibrationcertificates. 
 

Allthetestsshall becarried outaspertherelevantstandard &codes.Briefdescription 

ofteststobecarriedoutforvariousequipmentsisasfollows: 
 

Atleastonepumpshallbedismantled forinternal materialandunduerubbingmarks 

verificationat thetimeofinspectioninthepresenceofclient’srepresentative. 
 
 

 
Duringpumptesting,readingstotheextentpossibleshallbetakentocorrespondto 

theneteffectiveliftspecifiedintheDataSheet,andcoveritsfullworkingrangefrom 

itsclosedvalvecondition torunoutconditioni.e.whendeliveryvalveisfullyopened. Head-flow, 

Power-flow and efficiency-flow  curvesshallbe drawn based on test readings.The curves 

producedshall beusedtodeterminethecapacityofpumpsetsto 

meetguaranteedperformanceatsiteatratedspeed. 
 

MATERIALTESTCERTIFICATE 
 
Material testcertificatesforthevariouspumpscomponents shallbefurnishedfor 

purchaser’sreview& approvalasstatedintheDataSheet. 
 

VISUALINSPECTION: 
 
Pumpsshallbeofferedforvisualinspectionbythemanufacturer, beforedispatch.The 

componentsofthepumpsshallnotbepaintedbeforeinspection. 
 
 
 
 

 

VALVES(SV/ NRV/BFV) 



Valvesshallbetestedatmanufacturerworksforvisualinspection,hydrotest, 

operationaltestanddimensionalcheckasperrelevantstandard. 
 

Manufacturershalloffervalvesfortesting&inspectionasperapprovedQAPandshall 

furnishallrelevantcertificatesincludingmaterialtestcert.forreviewandapproval. 
 

 

SLUICEVALVE 
 
ClosedEndTestofAllC.I.sluicevalvesshallbecarriedoutinpresence ofEngineerin 

charge/client’srepresentative atmanufacturerworks&testingcertificatesshallbe 

furnishedalongwitheachlot ofsupply. 

 
ValveshallbesubjectedtohydrostatictestsasdescribedinappendixBofIS:14846 

for2minutesdurationminimum. 

 
NRV/DPCV 

Valveshall besubjected tohydrostaticbodyandseattestsatappropriatetestpressure 

specifiedinapplicablestandard(i.e.IS-5312/API598-Table–2&3)forminimum2 

minutesduration. 

 
VISUALINSPECTION: 

Valvesshallbeofferedforvisualinspectionand dimensionalcheckbeforedispatch.The 

componentsofthevalvesshallnotbepaintedbeforeinspection. 

Valveshallbe  dispatchedonlyaftervisualinspectionandclearinginstructionfor dispatch. 
 

EXPANSIONBELLOWS 
 
EachBellowsshallbesubjectedtofollowingtests: 

 
 Hydrostatictightnesstestfor10kg/cm2pressurefor5minutesduration minimum. 

Compressionandexpansiontestasperdatasheet. 

VISUALINSPECTION: 

Bellowsshallbeofferedforvisualinspectionanddimensionalcheckbeforedispatch. 

ThecomponentsoftheBellowsshallnotbepaintedbeforeinspection. 
 

 

WITNESSINGOFPERFORMANCETESTINGOFVALVES/EXPANSIONBELLOWS 
 

SizeofValves/ 

ExpansionBellows 

PerformanceTestingtobewitnessedforeachsize/rating 

andtype(AlsoseeNotebelow) 

 
 
upto300mmdia. 

PerformancewitnessingNotRequired. 

Vendortosubmittestcerti.Forreview/approvaland 

dispatchclearanceasperNoteGivenBelowpriorto 

dispatch. 

>300mmdia.upto600 

mmdia. 

10%Qty.ormin.1 Nowhicheverishigherpersize/ 

ratingandtype. 

>600mmdia.upto900 

mmdia. 

25%Qty.ormin.1 Nowhicheverishigherpersize/ 

ratingandtype. 

>900mmdia. 100%Qty.tobeWitnessed. 



Note:(1)Manufacturershalltestallthevalves/ExpansionBellowsinternallyandshall 

providetheirInternaltestrecordsforHydrostatictestalongwithmaterialtest 

certificatesforallmajorpartsasperTender,Dimensionalcheckcertificates,Actuator 

internaltestrecordsforvalve,etcasperapprovedQAP&DSofvalvetype/expansion 

bellowsforreview,recordanddispatchclearancepriortodispatchofmaterial.100 

 

 

 

 

CI/DI/ MS/GIPIPES&FITTINGS 
 

 

CI/DIPipesandfittingsshallbe offeredforinspectionandtestingasperapplicable 

standards.PipesandfittingsshallbesubjectedtoHydrostatictest,Mass/weightcheck 

anddimensionalcheckasperapprovedQAP& BillOfMaterial. 

 
WITNESSINGOFPERFORMANCETESTINGOFCI/DI/MS/GIPIPE&FITTING: 

 

Size,Class& Typeof 

Pipes/Fittings 

PerformanceTestingtobewitnessedforeachsize/Class 

andtypeofpipe&Fittings(AlsoseeNotebelow) 

upto300mmdia. PerformancewitnessingNotRequired. 

>300mmdia.upto600 

mmdia. 

10%Qty.ormin.1 Nowhicheverishigherpertypesize/ 

class/lengthandtype. 

>600mmdia.upto900 

mmdia. 

25%Qty.ormin.1 Nowhicheverishigherpertypesize/ 

class/lengthandtype. 

>900mmdia. 100%Qty.tobeWitnessed. 

Note:(1)Manufacturershalltestallthepipes&Fittingsinternallyandshallprovidetheir 

InternaltestrecordsforHydrostatictestalong withmaterialtestcertificates, 

Mass/weightcheckstatement,Dimensionalcheckcertificates,etcasperBOMandasper 

approvedQAPforreview,recordanddispatchclearance.priortodispatchofmaterial. 

102



C.      PAINTINGREQUIREMENT 
 

 

PUMPS 

Allpumpsshallbeprovidedwithfollowingpaintingspecification. 

Surfacepreparation :Blastcleantonearwhitemetalfinish. 

Priming                 :1coat ofred oxideprimerbeforeandaftershoptesting. 

Finishpainting       :2coat of epoxygreypaint,minimum200micronDFTinclusive 

ofpriming. 

ColourCode           :RAL7030or equivalentIS 
 

 

SV /NRV 
 

 

COATING: 

Aftersatisfactory testingofthevalves,priortodispatch,allinternalandexternalun- machined 

ferroussurfacesofthevalvesshallbethoroughlycleaned,driedandshallbe 

madefreefromrustandgreasebeforepainting. 

 
All exposedmachinedsurfacesshallbe painted withonecoatofaluminumoxideprimer 

confirmingtoIS5660followedbytwocoatofblackJapanconfirmingtoTypeBofIS 

341orpaintconfirming toIS9862/IS2932shallbeappliedbybrush/sprayfor 

exteriorapplication.Thecoatingshallbesuchthatitshallnotimpartanytasteor smelltowater. 

 
Thepainting shallbesuchthatitshallnotimpartanytasteorsmelltowaterwhenthe 

valveisofferedforpotablewater. 

 
EXPANSIONBELLOWS: 

 

 

PAINTING: 

AllExpansionBellowsshallbepaintedfollowingrequirement/specification. 

Surfacepreparation :Blastcleantonearwhitemetalfinish. 

Priming                 :1coat ofred oxideprimerbeforeandaftershoptesting. 

Finishpainting       :2coat of epoxypaint,minimum200micronDFT 

inclusiveofpriming. 

ColourCode           :RAL5009or equivalentIS-AZUREBLUEshed 
 

 

 
TESTING,ERECTION,ANDCOMMISSIONING 

TESTING  -GENERAL 
 

Testsoftheplantatthemanufacturer’spremiseswillberequiredinaccordancewith 

theconditionsofcontract.All inspection,examinationandtestingshallbecarriedoutin 

accordancewithappropriatestandards. 

 
Testing&inspectionatmanufacture worksofallmajoritemsviz.:pumps,motors, 

valves,sluicegate,gritmechanism, EOTcrane,powerpanels,VCB’s,DGSetetc.shall 

beconductedatmanufacturer’s workinpresenceofthirdpartyinspectionagency 

appointedbyclient/andengineer-in-chargerepresentativesofClient. 

 
All thecharges  forthirdparty inspection  shall  be included under the scope of 

contractor. Allinstruments usedforsuchtestsshallbecalibratedandcertifiedbyan approved 

independenttesting authority notmorethan 3months priorthe testinwhich they areused. 

The engineer’srepresentativereserves  therightto impound  any instrument immediately 

after test for independent testing. A certificateshall be 



producedbythecontractorpriortocarryingouteverytestshowingthereadingsobtained,calcul
ationsandfulldetailsofthecalibrationcertificatesreferredto.ftheengineer’srepresentative 
witnessesatestheshallbegivenacopyofthetest 
resultsandcertificatesimmediately.Whetherhewitnessesatestornot,copiesoftest 
certificateshallbesenttotheengineer’srepresentative. Noitemoftheplantshallbe 
forwardedto  thesiteuntilits test certificatehas been  approvedwriting  by the 
engineer'srepresentative.Sixcopiesofthetestcertificatesshall besuppliedinsuitable 
folderswithproperindex. 

 

Certificatesshallbeclearlyidentified byserialorreference numberwherepossible to 

thematerialbeingcertifiedandshallincludeinformation requiredbytherelevant 

referencestandardorspecificationclause. 
 

INSPECTIONATMANUFACTURER’SPREMISES 
 
Theinspection ofallequipment requiredtobesupplied tocompletetheworksshallbe 

doneasdetailedinthisspecification. Onlydefectfreeandsoundmaterialmeetingthe 

technicalrequirementsofthisspecification andinaccordancewithahighstandardof 

engineeringwouldbeacceptabletotheengineer'srepresentative. 
 

Formeetingtheserequirements ofinspection,testing(includingtestingforchemical 

analysisandphysical properties) shallbecarriedoutbythecontractorandcertificates 

submittedtotheengineer'srepresentativewhowillhavetherighttowitness orinspect the 

abovementioned  testing/inspectionat any stage desired  by him. Calibration certificates 

ortestinstrumentsshallbeproducedfortheengineer’sconsentinadvance 

oftestingandifnecessaryinstrumentsshallberecalibrated orsubstitutedbeforethe 

commencementofthe test.Items ofplant orcontrolsystems not coveredby standards 

shallbe testedin accordancewith  thedetails and  programagreed  betweenthe 

engineerandcontractor. 
 

Ifduringoraftertesting, anyitemofthe plantfailstoachieveitsintended dutyor 

otherwiseprovedefectiveitshallbemodifiedoralteredasnecessary, retestedandre- 

inspectedasrequiredbytheengineer. 
 

Atleast21daysnoticeshallbegiventotheengineer beforethespecifiedtestsare carriedout. 
 

Nomaterial istobedelivered tositewithouttheabovedescribedinspectionhaving 

beencarriedoutor officiallywaivedinwritingbytheengineer’srepresentative. 
 

Onepumpofeachratingshallbetestedwithshopmotoratratedspeedinthe presence 

ofclient’srepresentative.Shopmotorefficiency andratingshallbesubmitted 

toclientforapprovalpriortoinspectioncall. 
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TESTS ATMANUFACTURER’SPREMISES 

SEWAGE/ WATERPUMPSET: 

Pumptestingand inspectionshallconfirmtothe lateststandard 
 

(a)    Hydrostatictesting 
 

Astandardhydrostatictestshallbeconductedonallthepressureparts ofthepumpsat 

1.5timestheshut-offheadofthepumportwicetheratedheadwhicheverishigher. 

Thehydrostatictestshallbeconductedfora minimumdurationof30minutes. 
 

(b)    BalancingTest 
 

Impellerandpumprotatingassemblyshallbedynamicallybalanced. 
 

(c)     PerformanceTest 
 

Eachpumpshallbetestedforfulloperatingrangeindividually toBS:5316:Part2. 

Testshallbecarriedoutforperformance atratedspeedwithminimumNPSHas 

availableatsite. 
 

M0TORS 
 

MotorsshallbeofferedforroutineandtypetestsinaccordancewithIS:996-1979and 

IS:325-1978atthemanufacturer’s works.Testcertificatesshallbeendorsedtothe effect 

thatthe motorsareproperlybalancedandfreefrom vibration.Inaddition,atest shallbe 

requiredto establishthemaximumtransientstartingcurrent. 
 

PIPEWORK 
 

Testingofpipes/fittingshallbecarriedout inaccordancewithrelevantstandard. 
 

VALVES 
 

(a)        Allvalvesshallbehydrostatically testedcloseended.Body,seat/doorandback 

seat-testpressuresshallbe15bar,10 barand6 respectively. 
 

 
(b)        Valvesshallbetestedwithassociatedactuatorsforgeneralperformance. 

 

 
 
 

ERECTION-GENERAL 
 
Thecontractor’sstaffshallincludeatleastonecompetenterectionengineerwith 

provensuitable,previousexperienceonsimilarcontracttosupervisetheerectionofthe 

worksandsufficientskilled,semiskilledandunskilledlabourtoensurecompletionof 

theworksintime.Thecontractorshallnotremoveanyrepresentative,erectoror 

skilledlabourfromthesitewithoutthepriorapprovaloftheengineer’srepresentative. 
 

Oneerectionengineerwhoshallbedeemedtobethecontractor’srepresentative shall 

beconversantwiththeerectionandcommissioningofthecompleteworks.Should 

therebemorethatoneerector,oneshallbeinchargeandthecontractorshallinformthe  

engineer’s representativein  writing   which   erector is  designated as  his 

representativeandisincharge.ErectionengineeristoreporttoProjectManger. 
 



Thecontractor’s erectionstaffshall arriveonthesiteondatetobeagreed bythe 

engineer’srepresentativebefore theyproceedtothesite,however,thecontractorshall 

firstsatisfyhimself,asnecessary, thatsufficient plantofhis(orhissub-contractor’s) 

supplyhasarrivedonsitesothattherewillbenodelayonthisaccount. 
 

Thecontractorshallberesponsibleforsettingupanderectingtheplanttothelineand 

levelsofreferencegivenbytheengineerinwriting,andforthecorrectness(subjectas above 

mentioned) ofthepositions,levelsdimensions andalignmentofallpartsofthe 

worksandforprovisionofallnecessaryinstruments, appliancesandlabourin 

connectiontherewith.Thecheckingof settingoutofany line orlevelbythe engineeror 

engineer’srepresentativeshallnotinanywayrelievethecontractorofhisresponsibility

forthecorrectnessthereof. 
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Erection ofplantshallbephasedinsuchamanner soastoobstructtheworkbeing 

donebyothercontractors oroperating staffwhomaybepresentatthetime.Before 

commencinganyerection work,thecontractorshall check the dimensionsofstructures 

where thevariousitemsofplantare tobeinstalledandshall bringanydeviationsfrom 

therequiredpositions, linesordimensions tothenoticeoftheengineer. Plantshallbe 

erectedinanetandworkmanlikemanneronthefoundationsandatthelocations 

shownontheapproved drawings. Unlessotherwise directedbytheengineer,the contractor 

shalladherestrictlytotheaforesaidapproveddrawings. Ifanydamageis 

causedbythecontractor duringthecourseoferectiontoneworexistingplantor buildings 

orany part thereof, the contractor shall, at no additional  costtothe employer, 

makegood,repairorreplacethedamage, promptlyandeffectivelyas directedby 

theengineerandtotheengineer’ssatisfaction. 
 

Duringerectionoftheplanttheengineerwillinspecttheinstallation fromtimetotime 

inthepresenceofthecontractor’ssiterepresentative toestablishconformitywiththe 

requirements ofthespecification. Anydeviationsanddeficienciesfoundorevidence of 

unsatisfactoryworkmanshipshallbecorrectedasinstructedby theengineer. 
 

RECORD,PROCEDURESANDREPORTS 
 
Thecontractor shallmaintainrecordspertaining tothequalityofinstallation/erection 

workandinspection,testing,compliancewithalltechnicalrequirementsinrespectofall 

hisworksasdescribedinthepreviousparagraphs.Thereportingformatsshallbeinthe 

approvedformats.Thecontractor shallsubmitsuchrecordstotheengineerafterthe 

completionofanyparticularwork before submittingthebill ofsupply/progressofwork. Such 

reportshallcompriseofshopinspection reports, shoptestingreports, material 

testreports,basedonwhich dispatch clearancesareprovided, allthequalitycontrol 

reportsofwelding,erectionandalignmentrecords. 
 

All the abovementionedrecordsshallbesubmittedin the finalform duly countersigned 

bytheengineer’srepresentativeattestingconformitytospecificationsandisapproval 

ofinstallation anddulyincorporating alltheadditions,alternationsandinformationas 

requiredbytheengineer, onthebasisofpreliminaryreportsgivingtheprogressofthe 

work.Suchrecordsnotwithstanding anyrecordssubmittedearlierwithbillof 

supply/progressetc. shallbeduly boundandsubmittedto theengineerinsixcopies by 

thecontractoronhisnotificationofthemechanicalcompletionoferection. 
 

COMPLETIONOFERECTION 
 
Thecompletionofplant undererectionby thecontractorshallbedeemedto occur,if all 

theunitsoftheplantarestructurallyandmechanicallycompleteandwillincludeamong 

othersuchresponsibilitiesthefollowing: 
 

(a)    Plantinthescopeofthecontractorhasbeenerected,installedandgroutedas 

perspecifications. 
 

(b)    Installationchecksarecompletedandapprovedbytheengineer. 

(c)        Theerectedplantaretotallyreadyforcommissioningchecks.  
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Atthestageofcompletion oferection, thecontractorshallensurethatallthephysical, 

aestheticandworkmanship aspectsaretotallycomplete andtheplantisfitandbound 

toundergocommissioningchecks/testsoncompletion. 
 

Uponachievingthecompletion asdescribedabove,thecontractor shallnotifythe 

engineerbyawrittennoticeintimatingsuchmechanical completionofunitsandnotify 

theengineerforinspectionandacceptance ofmechanical completion.The 

engineer/engineer’srepresentativeshallproceedwiththe  inspectionofsuchunits 

within14daysofsucha notice. 
 

Thereafter: 
 

(a)     Theengineershall certifycompletionwhen therearenodefaultsintheworksand 

theplantisacceptableor 

(b)     The engineershall inform the contractor list of deficiencies for rectification 

hereinafter referredasPunchListandthecontractorshallcompletethe 

rectificationworkwithinajointlyagreedperiodbeforetestsonorapprovalofthe 

samebeforeproceedingwiththeTestsonCompletionor 

(c)     Theengineermayinformthecontractorthattheworksareacceptedwiththe 

‘punch’list(Itemswhichdonothamperoperability,safetyormaintainability)and 

allowthecontractorstoproceedwiththepre-commissioning checksfollowedby 

TestonCompletionwhen thecontractorundertakestocompletesuchoutstanding 

workswithinanagreedduringDefectsLiabilityPeriod. 

Takingovershallbebasedonrectificationofalldeficienciesasadvisedbypunchlists. 
 
Theerectionperiodindicatedbythecontractor wouldbedeemedtocoverallthe 

activitiesuptocompletionasstipulated inpreviousparagraphs,noticeofcompletionby the 

contractor,inspectionbythe engineerfor completion,andcontractorrectificationof 

alldeficienciesasnoticedbythedeficiency/punchlist,andacceptancebytheengineer 

ofsuchrectification,priortoTestonCompletion. 
 

Minordefects,whichintheopinionofengineerwhichdonothamperoperabilityandmaintainabili

tywillnotbe takenin toaccountfor decidingmechanicalcompletion.Such defects shallbe 

rectified concurrent to commissioning  checks before Test on 

Completion.However,theengineer’sdecisioninthis regardisfinal. 
 

Thecommissioningperiodasnotifiedbythecontractorshallbedeemedtooccur 

beyondthedateofcompletionandshallincludeallperiodofpre-commissioning,trials 

andTestonCompletion. 
 

Itisinthe contractor’sinteresttooffer the sections/units/systems,progressivelyunder 

identifiedmilestoneswithinoverallerectionperiod,dulycompletedfor inspectionbythe 

engineer’srepresentative, obtainhis‘punch’list,forrectificationofanydeficiencies 

pointedoutbytheengineerandtoachievemechanical completion beforeundertaking 

theTestonCompletionwithinthespecifiederection period.Theengineeralsoreserves 

arighttowithholdthecostasestimatedtobeequivalenttotherectification of 

deficienciespointedouttothecontractoruntilsuchatimesuchdeficienciesare 

rectifiedtothesatisfactionoftheengineer. 

 

SETTINGTOWORK 
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Oncompletionoferectionthecontractorshallrequesttheengineer’srepresentative to 

carryouttheinstallationinspection. 
 
 

 
Aftertheplanthasbeensettoworkthecontractorshallcontinuetooperatetheplant 

foraperiodof oneweek. 
 

INSTALLATIONINSPECTION 
 
Inadditiontotheprogressive supervisionandinspection bythepurchaserthe contractor 

shallofferforinspection toengineer,thecompletelyerectedplant/part of 

plantonwhichtestsaretobecarriedout.Aftersuchinspection byengineer,each 

equipment/sub-systemshall betested by the contractor in accordance  with the 

applicable standardsinthepresenceofengineer.Suchtestsshallincludebutnotbe 

limitedtothetestsspecifiedinfollowingclauses. 
 

PUMPS,PIPINGANDVALVES 

 
(a)      Theerectedpipeworkshallbesubjectedtoahydraulictestat1.5timesthe maximum 

pressureortwicetheworkingpressurewhichever ishighertotestthe 

soundnessofthejoints.Provision ofthenecessarypumps,gauges,blankflanges, 

tappingsetc.forcarryingoutthesetestsshallbeincludeinthecontract. 

 
(b)      Leakagetestsshallbecarriedoutonallerectedpipework,pumpsandvalves 

immediatelyaftererectionandwherepossiblebeforebeingbuiltin. 

 
(c)     Operatingtestsshallbeconductedonvalves. 

 
(d)      Thepumpsetshallbetestedforsatisfactoryoperation.Thevibrationandnoise 

levelshallbecheckedtobewithinthespecifiedlimits. 

 
PUMPMOTORS 

 
Conditionofwindinginsulationbetestedandinsulationvaluesshallberestoredto 

requiredlevelbysuitableheatingarrangementslocally. 

 
HOISTS 

 
Thehoistandliftingtackleshallbetestedto125%ofthesafeworkingload.The 

contractorshallarrangethetest load. 

 
SCREEN Deleted 

 
SLUICEGATE 

 
(a)     Leakage testshallbeperformedbythecontractorafterinstallation ofthesluice gates. 

(b)     Underthedesignseatingheadandunseatingheadtheleakageshallnotexceed 

thelimitspecifiedinAWWAC501/IS:13349,class1forshoptesting. 

INSTRUMENTATION 
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Performanceofthe instrumentationshallbecheckedasperthedesignrequirements. 
 
COMMISSIONING 

SCOPE 

At thetime of commissioning, the engineer will appoint his representative as 

commissioning engineer.Thecontractorshallcarryoutcommissioning testsinthe 

presenceofthecommissioningengineer.Thoughthemechanicalcompletionmayhave 

beencheckedandclarifiedbythesiteengineers,thecommissioningengineermay 

verifyanymechanical completioncheckstosatisfyhimselfthattheplantisfitand 

sound,ifsuchcheckshadnotbeenwitnessedbyhim. Itwillbe the responsibilityofthe 

contractortomakeall arrangementsfor carryingoutthesetests.Theevaluationoftest 

resultsanddecisionpassedbythecommissioning engineerregardingthetestresults 

willbefinalandbindingonthecontractor.Anyadditional testsorrepetition ofteststo 

establishsatisfactoryoperation ofanyequipmentshallbecarriedoutbythecontractor 

atnoextracost. 
 

MISCELLANEOUS 
 
Completionchecksandcommissioningtests onitems notcoveredunderabove,shallbe 

carriedoutbythecontractoraspertheinstructionsoftheengineer’srepresentative. 
 

TAKINGOVER 
 
Noitemofplantwillbecertified fortakingoverbythepurchaser unlessithas successfully 

passedallthetestscalledforunderthecontract. Ifnevertheless the employer 

usesanypartoftheworks, thatpartwhichisusedshallbedeemedtohave 

beentakenoveratthedateofsuchuse. 
 

TakingOverCertificateforplantshallnotbeissuedunlessthefollowing 

documentationaredulycompiledandsubmittedinfinalformatsindulybound 

volumes. 

(a)     Acompilationofallshopinspectionresults/reportsoftheplant/machinerywith 

dueattestationthattheplantshavebeenmanufactured tospecifiedstandards(5 

copies). 

 
(b)     Allerection/constructionqualitycontrolchecksinappropriateapprovedformats 

forallinstallationworkswithattestationthatinstallationhasbeencarriedoutas 

peracceptable/stipulatedstandards(6copies). 
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LISTOFAPPROVEDVENDORSFORMECHANICALEQUIPMENT 
 

 

SubmersibleCentrifugal 

Vertical/Non-clogPump 

Set(Pump+MotorSet) 

Aqua/ABS/Grundfoss/Kirloskar/Kishor/ KSB/ 
Mather&Platt(Wilo)/Xylem/JASCO 

Drain/Dewatering/De- 
siltingPumps(Submersible 
/ Horizontal) 

Aqua/ABS/ITT-Flyght/Kirloskar/Kishor/ KSB/MBH/ 
M&P(Wilo)/JASCO 

SluiceValves Kirloskar/IVC/IVI/Audco//Fouress 

NonReturnValves(Single/ 
Multidoor)/DualPlate 
CheckValves 

Kirloskar/IVC/IVI/Audco//Fouress 

ButterflyValves Kirloskar/IVC/IVI/Audco//Fouress 

BallValves Audco/Intervalve/Kirloskar/Saunders/Saturn/Virgo 
ElectricActuator Auma/Rotork 

GearBoxes Greaves/Elecon/CPEC/PEPL/Bonfiglioli 

C.I.Pipes&fittings. ElectroSteel/Kejriwal/UpadhayaValves/NJMW/ 

Eskay(Howrah)/OrientalCastings/BIC 

D.I.Pipes Electrosteel/Kejriwal/Lanco(Kalahasthi)/Kiswok 
/Jjindal/ Electrotherrm/ TrueformTechnoPro.Ltd 

D.I.Doubleflangedpipes& 

fittings. 

Electrosteel/ Kejriwal/Lanco(Kalahasthi)/Kiswok 

/Jjindal/ Electrotherrm/ TrueformTechnoPro.Ltd 

HDPEPipes Astral/Dutron/Duraline/Narmada/RIL(PIL)/ 
Penwalt/Anjney/JainIrrigation/Sangir 

PVC/uPVC/CPVCPipes Astral/Supreme/Prince/Dutron 

M.S./C.S./G.I.Pipes Jindal/Zenith/Tata/Welspun/Samshi/Asian/SAIL 

Bearingforallequipment SKF/FAG/NBCOR OEMStandard 

Fasteners Precision/Darukhanawala/Echjay/Tata/Sundaram 

OROEMStandard 

MechanicalSeals EagleSeals(Sealol)/Durametallic/BurgmanOROEM 
Standard 

MS/GIPlates&Sheets Essar/Tata/Jindal/SAIL/Zenith/Asian 

ExpansionBellows Dhruv/Beloflex(B.D.Engineers)/D.Wren/Precision/ 
TechnoflexPreciseEngg./SurInd./Athulya 
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SPECIFICATIONSFORELECTRICALWORKSA

 GENERAL REQUIREMENTS 

GeneralRequirements 

All equipment and materials shall be designed, manufactured and tested in 

accordancewith the latest applicable Indian and International Standards except where 

modifiedand/orsupplementedbythisspecification.OnlyinabsenceofIndianstandardsInterna

tionalstandardsshallbefollowed. 

 
TheequipmentshallmeettherequirementsofIndianElectricityRulesasamendedupto date 

and relevant IS Codes of Practice. In addition, other rules and regulations 

asapplicabletotheworkshallbefollowed.Incaseofanydiscrepancy,themorerestrictiverulesh

allbebinding. 

 
CompletenessofSupply 

 
Itisnottheintenttospecifycompletelyhereinalldetailsoftheequipment.Nevertheless, the 

equipment shall be complete and operative in all aspects and shallconform to highest 

standard of engineering, design and workmanship. The followingshallbeconsideredinthe 

scopeofworkasaminimum. 

 
Any material or accessory which may not have been specifically mentioned but which 

isnecessary or usual for satisfactory and trouble free operation and maintenance of 

theequipmentshallbefurnished withoutanyextracharge. 

 
SITC of Electrical Equipment with all necessary erection accessories and materials, 

allsteel members (angle, channel, plate, steel sheet, etc.) for installation of 

electricalequipment, GI pipes, GI conduits, bends, clamps, nut, bolts, hot dipped GI 

ladder 

typecabletrays,trayinstallationmaterials&accessories,cablesupportingstructures,flexible

metallichoses,sealingmaterialsforopenings/conduits,single/doublecompression cable 

glands, cable lugs, cable tags, cable fasteners, insulating tapes,ferrules,RCC 

slabs/checker plates,GI/RCCpipesfor 

protectionofcablesatroadcrossingsandotherplaces,cablemarkers,cablejointing&terminatio

nkitsandmaterials,earthing stripsof different sizes, junction boxes, pull boxes, Epoxy 

paintsand all consumable materials for complete laying & termination of cables, 

earthingsystemanderectionofelectricalequipmentetc. 

 
Obtaininglicense/certificates/clearancesetc.fromappropriateGovt.statutoryauthority/bod

yforinstallationandenergizingthecompleteelectricalsystemandnecessary Liasoning work 

for the same (Necessary statutory fees only shall be paid byclient). 

 
The quantity / no. of items, weight and length of cables/earthing strips, 

etc.mentioned in tender document are expected use but the payment will be 

givenas per actual items installed, works done and actual length of 

cable/earthingstrips, etc.actuallyusedandinstalled. 



 

Submission of all engineering documents, drawings, data sheets, earthing 

system,layout, etc. for review and approval All manuals, catalogues, characteristic 

curves, etc.forvarious electricalequipment/componentsshallbesubmitted. 

 
Contractor shall verify the quantity of cable or such material required as 

persite condition against quantity specified in BOQ/SOQ and to procurement 

andplace order as peractualsiterequirement. 

 
AllDrawings/Datasheets/Tech.Catalogues/Documentsforvariouselectro-

mechanical work/itemsshallbe submitted bybidderasunder: 

 
No. of copies for Submission for various Drawings / Documents shall be 

asunder: 

 
a) InTwosetsinhardcopyalongwithtechnicalbidforreview/evaluation. 

b) In five sets by successful bidder in hard copy for review & approval 

includingrevisions, if any (The approved drawings for execution purpose shall be 

retained 

inTwoSetsbyClient,OneSetbyClient’sConsultantandTwoSetsshallbereturnedtoContrac

torasofficeand sitecopy). 

c) In five sets by successful bidder in hard copy and two sets in soft copy (on 

twoseparateCD)ofas-builtdrawings 

d) In three sets by successful bidder in hard copy and two sets in soft copy (on 

twoseparate CD) of Operation & Maintenance (O&M) manual including 

manufacturer’sO&Mand 

preventivemaintenanceschedule,recommendedspareslist,etc. 

 
All above final documents and drawings incorporating modifications, if any, done 

duringerection/ commissioning shallbe furnished. 

 
SITE/AMBIENTCONDITIONS 

 
All electrical equipment and installation shall be for the tropical climatic conditions 

andbesuitablecontinuous operationunderthesiteconditionsas describedbelow: 

 
Maximumambienttemperature:

 50°CMini

mumambienttemperature : 5°C 

DesignAmbienttemperature: 50°C(Unless otherwise specified for 

Specific 

Components/equipmentintheTender) 

Relativehumidity : 95% 

Climate : Tropical,Dusty,Corrosive 

 
If not specifically mentioned, an altitude not exceeding 1000m above mean sea 

levelshallbetaken intoconsideration fordesignpurpose. 

 
Where the equipment is installed outside and exposed to direct sun, these shall 

besuitable for operation at higher ambient temperature and rigorous weather 

conditionsunderwhichtheyare requiredto operate. 
 

CODES&STANDARDS 119 



 

Theelectricalequipmentandcompleteinstallationofferedshallcomplywiththerelevant Indian 

Standards / Codes of Practices, this specification, statutory 

regulationsandsoundengineeringpractices. 

 
Thecompletesystemshallconformtothelatestrevisions ofthefollowing: 

 TheIndianElectricityAct&Rules 

 TheIndianElectricity(Supply)Act,1948 

 Regulations laid down by local statutory authorities and CEA /

ElectricalInspectorate. 

 TherequirementofGujaratStateElectricityBoard. 

 FireadvisoryCommitteeInsuranceAct/FireInsuranceRegulations 

 IndianPetroleumrulesandanyotherregulationslaiddownbytheChiefControllerof 

Explosives 

 The factory act and any other regulations laid down by factory 

inspectorateWhereverIndianStandardsdonotexist,therelevantIEC,BritishorGerman(VDE)

/IEEE/NEMAstandardsshallapply.AnyotherStandardwhichisconsideredequivalenttoorsupe

riorthanapplicableIndianStandardsmayalsobeacceptable.Thebidderhowever,shallhaveto 

substantiateequivalenceorsuperiority. 

 
 Applicablestandardsgovernthematerialsandworkmanshipinthemanufactureofallequipm

ents/itemsofElectricalEquipments: 

 

Codes Description 

IS:731, 

BS:137,

IEC:383 

 
Pin&DiscInsulator 

IS:2544,

IS:5350,

BS:3297, 

IEC:168 

 
Porcelainpostinsulatorsforsystemswithnominalvoltagegreaterthan1000V 

IS5621 Hollowinsulatorsforuseinelectricalequipment 

IS:398 

(Part-

I&II)1996 

 
ACSRconductor 

IS:9920: 

Part1to4 

:2002 

SpecificationforHighVoltageSwitchesforratedvoltageabove1kVandless 

than52kV(FirstRevision) 

IS9921 
Alternatingcurrentdisconnectors(isolators)andearthingswitchesfor 

voltagesabove1000V 

IS:9385- 

1983 
Governingspec.forGOABswitch 

IS3070 Lightingarrestersforalternatingcurrentsystems 

IS15086 Surgearresters 

IS8828 
ElectricalAccessories-CircuitBreakersforOverCurrentProtectionfor 

HouseholdandSimilarInstallations 

IEC60529 Enclosuredegree ofprotectionIP-5X 120 



 

IS3231 Electricalrelaysforpowersystemprotection 

IS-4047, 

IEC-408 
AirBreakSwitches 

IS-2208, 

IEC-259-1 
Fuses 

IS1248 
Directactingindicatinganalogueelectricalmeasuringinstrumentsandtheir 

accessories 

IS2419 
Dimensionsforpanelmountedindicatingandrecordingelectrical 

instruments 

IS2705 Currenttransformers 

IS3156 Voltagetransformers 

IS2026, 

IEC60076 
Powertransformers 

IS11171 SpecificationforDry-TypePowerTransformers. 

IS335 Newinsulatingoils 

IS1180 

(Part-

1)2014 

OutdoorTypeOilImmersedDistributionTransformersUptoandincluding2500kVA

,33kV Specification 

IS8468 On-loadtapchangers 

IS2099 Bushingsforalternatingvoltagesabove1000Volts 

IS6600 Guideforloadingofoilimmersedtransformers 

IS-4237 SwitchgearGeneralRequirements 

IS13947 

IEC60947- 

1andIEC 

60947-2 

 
Low-voltageswitchgearandcontrolgear 

IS-375 PanelWiring 

IS3427 
A.C.MetalEnclosed Switchgearand ControlgearforRatedVoltagesAbove 

1kVandUptoandIncluding52kV 

IS–2516 
MouldedCaseCircuitBreakers 

IS3842 Applicationguideforelectricalrelaysforacsystems 

IS13925 
Shuntcapacitorsforacpowersystemshavingaratedvoltageabove1000 

V 

IEC61921 Powercapacitors -Low-voltagepowerfactorcorrectionbanks 

IS-2959, 

IEC-158-1 
Contactors 

IS-1822, 

IEC-292 

Starters 

EN50081- 

1,50082-2& 

60204-1 

 
MicroprocessorSoftStarter 

IEC61800 

and/orIEEE 
HarmonicsControl&ReactiveCompensationOfStaticPowerConverters 
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519-1992  

IEC721-3- 

3,class

3C1 

 
Max.CorrosionLeveloftheCooling Air 

IEC721-3- 

3Class3C2 
Max.CorrosionLeveloftheChemicalGases 

UL508C SolidstatethermalprotectionofACDrive 

IS722 SpecificationforACElectricityMeters 

IS12615: 

2011 
Energyefficientinductionmotors-threephasesquirrelcage. 

IS325 Threephaseinductionmotors 

IS12065 Permissiblelimitsofnoiselevelforrotatingelectricalmachines 

IS2253 
Designationtypesofconstructionandmountingarrangementofrotating 

electricalmachines 

IS8789 Valuesofperformancecharacteristicsforthreephaseinductionmotors 

IS9283 Motorsforsubmersiblepumpsets 

IS9334 Electricmotoroperatedactuators. 

IS8130 Conductorsforinsulatedelectriccablesandflexiblecords 

IEC:228 ConductorsofInsulatedCables. 

IEC:230 Impulsetestsoncablesandtheiraccessories 

IEC:502 Extrudedsoliddielectric-insulatedpowercablesforratedvoltagefrom1kV 

upto30kV. 

IEC:540 Testmethodsforinsulationsandsheathsofelectriccablesandchords 

IEC:229 Testoncableoversheathswhichhavespecialprotectivefunctionsandare 

appliedbyextrusion. 

IEC:287 Calculationsofcontinuouscurrentratingofcables(100%loadfactor). 

IEC60751 
Industrialplatinumresistancethermometersandplatinumtemperature 

sensors 

IEC61537 Cablemanagement-Cabletraysystemsandcableladdersystems 

IS:7098 

(PartII) 

Cross-linkedpolyethyleneinsulatedPVCsheathedcableforvoltagefrom 

3.3kVupto33kV. 

IS:5831- 

1984 

PVCinsulation&sheathofelectricalcables. 

IS694 PVCInsulatedcablesforworkingvoltageuptoandincluding1100V. 

IS1255 
Codeofpracticeforinstallationandmaintenanceofpowercablesupto and 

including33kVrating 

IS:3975 Mildsteelwires,formedwiresandtapesforarmouringofcables 

IEC : 

885(2) – 

1987(Part-

II) 

Electricaltestmethodsforelectriccablespartialdischargetest. 

IS:10810 Methodsoftestforcables. 

IEC:811 Commontestmethodsforinsulatingandsheathingmaterialsofelectric 
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 cables. 

IEC:230 Impulsetestoncables&otheraccessories. 

IEC:859 Cableterminationforgasinsulatedswitchgear. 

IS: 7098 

PartI 

XLPEInsulatedelectriccables(heavyduty) 

IS:3961 Recommendedcurrentratingsforcables. 

IS1554 PVCinsulated(heavyduty)electriccables 

IS3043 Codeofpracticeforearthing 

IS2629 RecommendedPracticeforHot-DipGalvanizingofIronandSteel 

IS2633 Methodsfortestinguniformityofcoatingofzinccoatedarticles 

IS1897 Copperstripforelectricalpurposes–Specification 

IS2309 
Codeofpracticeforprotectionofbuildingsandalliedstructuresagainst 

lightning 

IS732 Codeofpracticeforelectricalwiringinstallations 

IS:1646 Codeofpracticeforfiresafetyofbuildings(General)Electricalinstallation. 

IS:2509 Rigidnon-metallicconduitsforelectricalwiring. 

IS:6946 Flexible(Pliable)non-metallicconduitsforelectricalinstallation. 

IS9537 Conduitsforelectricalinstallations 

IS:3854 Switchesfordomesticpurpose. 

IS:3415 Fittingsforrigidnon-metallicconduits. 

IS3837 Accessoriesforrigidsteelconduitsforelectricalwiring 

IS14927 Cabletrunkingandductingsystemsforelectricalinstallation 

IS:4648 GuideforelectricallayoutinresidentialbuildingIndianelectricityactand 

rules. 

IS:1293 3pinplugsandsockets. 

IS4795 
HoldersforIndicatorLampsforElectronicandTelecommunication 

Equipment 

IS3646 Codeofpracticeforinteriorillumination 

IS1913 1969GeneralandSafetyrequirementsforElectriclightingfittings 

IS:1239, 

IS:2713 

GILightingPoles 

IS1944 Codeofpracticeforlightingofpublicthoroughfare 

IS374 Electricceilingtypefansandregulators 

IS1293 
Plugsandsocket-outletsofratedvoltageuptoandincluding250voltsand 

ratedcurrentupto16amperes–Specification 

IS6665 Codeofpracticeforindustriallighting 

IS8224 Electriclightingfittingsfordivision2areas 

IS9583 Emergency lightingunits 
123
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IS9974 Highpressuresodiumvapourlamps 

IEC62305 
Protectionagainstlightning-Part4:Electricalandelectronicsystemswithin 

structures 

IS1271 Thermalevaluationandclassificationofelectricalinsulation 

IS1544 Cottoncalico 

IS1868 AnodicCoatingsonAlluminiumanditsAlloys–Specification 

IS2190 
Selection,InstallationandMaintenanceofFirst-aidFireExtinguishers— 

codeofpractice 

IS2546 Specificationforgalvanizedmildsteelfirebucket 

IS5572 
Classificationofhazardousareas(otherthanmines)havingflammable 

gasesandvapoursforelectricalinstallation 

IS9677 
Guideforlimitsoftemperature-riseofthewindingsofelectricalequipment 

whentestedbydifferentmethods 

IS9678 Methodsofmeasuringtemperatureriseofelectricalequipment 

IS10118 
Codeofpracticeforselection,installationandmaintenanceofswitchgear 

andcontrolgear 

IS15652 Insulatingmatsforelectricalpurposes–Specification. 

IS5424 Rubbermat 

IS4770 RubberGloves-ElectricalPurposes–Specification 

IS2551 Dangernoticeplates 

ISO3046 DieselEngine 

BS:2613/ 

IS:4722 
Alternator 

IS-16101 GenerallightingLEDandLEDmodules 

IS-16102 

(Part-1) 
SelfballastedLEDlampsforgenerallightingservice-SafetyRequirement 

IS-16102 

(Part-2) 

SelfballastedLEDlampsforgenerallightingservice-Performance 

Requirement 

16103(Part1

) 

 
LEDmodulesforGenerallighting-SafetyRequirement 

16103 

(Part2) 

 
LEDmodulesforGenerallighting-PerformanceRequirement 

16107 

(Part-10 
LuminariesPerformance-GeneralRequirement 

16108 Photobiologicalsafetyoflampsandlampsystems 

 

DESIGNBASIS 

 
TheElectricalequipmentsystemshallbeinaccordancewithprojectspecificationsandshallensu

recontinuity/reliabilityofsupply,flexibilityofoperationand safety. 

 
TheBasicDesignDatatobeconsidered asfollows: 
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IncomingSupplyConditions 415V+10% 

Frequency 50Hz+5% 

Voltage and Frequency 

Combinedvariation 
+10% 

SystemGrounding SolidlyEarthed 

Fault Level 

(Design) 

at 415V 
50kASymmetrical(1sec) 

Controlcircuitvoltage 
230VACviacontroltransformerforLTpanels 

and110VDCforHTPanelviapowerpack 

HVCabling 3CXLPE,11 kV(UE) 

LVCabling Alu.ConductorXLPE/PVC 

 
Earthing 

Earth Pit: Cu

 Plate/electrode(Che

micalType)as 

Specification/Drg. 

 
per 

G.I.

IS: 

Pipe 

3043/ 

InductionMotor 
EnergyEfficientDesignofIE2/IE3asper 

IS:12615-2011 

 

 
ATSstarter 

Auto Transformer Starter with MCCB, Contactor, 

O/L relay, cast resin type CT, Digital MFM, digital  

Ammeter, SPP,  Timer etc.                                                                                                             

also provide PMU slot and control wiring for it as 

per company standard  which comes with pump 

motor set.   

 



 

Earthing system design and installation shall be generally as per IS: 3043. 

Earthingsystem shall be carried out by GI strips, electrodes by GI pipes. All equipment 

shallhave two separate and distinct earth points. Earth resistance shall not exceed one 

ohmatanypoint. 

 
Notwithstandinganythingmentionedinthistenderspecifications&ScheduleofQuantities(SO

Q)/ Bill of Quantities(BOQ), contractor shall be responsible to provideall equipment and 

material to complete the electrical installation in all respects at noextra cost. Bidder is 

responsible to study the technical specifications/SOQ in 

entiretyandunderstandtherequirementspriortobidsubmissionandshallbid/quoteaccordingl

y. 

 
GeneralInstructionstotenderersforalltheItemsofwork: 

 

UnitRate:Theunitrate ofalltheItemworkasperBOQ shallincludethefollowingjobas 

aminimum: 

 DeliveryoftheEquipmentatsite. 

 Unloadingatsitestore/ proposedarea. 

 Storageandsecurityofsuppliedmaterialandequipmenttillinstallationatsiteandhan

dingover toclient. 

 PowerandControlcablingworkbetweenequipments. 

 Assemblingvariousitemasperrequirement. 

 Checkingofoperation&wiringbeforecommissioning. 

 Testing&commissioningofequipments. 

 Supplyofnecessarysparesrequiredforcommissioning. 

 
DRAWINGS/DOCUMENTS 

 
Successful bidder shall submit documents, data sheets, etc., all manuals, 

catalogues,characteristic curves, etc. for various electrical equipment/components for 

review &approval. 

Detailed documents to be prepared in line with recommended specifications / 

detailsandsubmittedtoclientinatimelymannertoallowforreviewandapproval. 

 
The bidder shall furnish following required drawings/ documents for each Item 

forreviewandapprovalasaminimum: 

 
a) ListofDrives/LoadswithQty./Rating/Specificationsalongwithpowerloadstateme

nt 

b) Transformer,D.G.SetandCapacitorSizingCalculations 

c) SLDandcontroldiagramofcompleteelectricalsystem 

d) Wiring/SchematicDrawingsforcompleteelectricalsystem(HTPanels,LTPanels,Li

ghting Panels,PDBs,etc.) 

e) OverallCableLayout&UnitWiseCableTraylayout 

f) EarthingLayoutwithEarthingCalculations 

g) InternalLightingLayoutwithCalculations 

h) ExternalLightingLayout 

i) CableSchedulewithvoltagedropcalculation/sizingcalculations 

j) InterconnectionSchedule 126 
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k) G.A.Drawingsforallequipmentincludingsectionaldrawingwherevernecessary,an

dspecifyingrecommendedinstallation,weight,clearancesrequirements, etc. 

l) FilledinDataSheets 

m) Scheduleofquantitiesalongwithbriefspecifications 

n) Design/sizingcalculationsforequipmentasapplicable 

o) O&Mmanualforallequipment 
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VENDORDATAREQUIREMENT 

 
Followingminimumdocumentsshallbesubmittedbycontractoralongwiththebid/offerforrevie

wandapprovalduringdetailedengineering, as indicated: 

 

 
VENDORDATAREQUIREMENTFORELECTRICALWORK 

 
Sr. 

No. 

 
Description 

 
With 

/offer 

 
Bid 

ForRevie

w 

/ 

Approval 

 
As-Built 

1 Technicaldetailsformajorequipment * * * 

2 ListofRecommendedSpares * * * 

3 
Datasheet&B.O.M.for11kVHTVCB 

Panel/Motor/Busduct 

  
* 

 
* 

 
4 

GA Drawings / B.O.M. / SLD /Wiring 

&Schematic diagram for Power & 

ControlcircuitforTransformer/LTPanel/ 

ATSStarter/Busduct 

 
 

* 

 
* 

 
5 

GA drawing /B.O.M/Technical details 

forLCS/indoor & outdoor light

 fixtures 

/LDB/switchboard/safetyequipment 

  
 

* 

 
 

* 

6 Datasheet& BOMforcabletray.  * * 

7 
CableSchedule/Datasheet/BOMfor 

LTPower&ControlCables. 

  
* 

 
* 

8 
RCC foundation 

electricequipment. 

details for various   
* 

 
* 

9 
InspectionSchedule&QAPformajor 

equipment 

  
* 

 

10 TestCertificates  * * 

11 O&MManual(Ifapplicable)  * * 



 

B DETAILEDTECHNICALSPECIFICATIONSFORELECTRICALWORKS 

 

1.0LTPANEL –PCC/PMCC/MCC/APFC/OTHERLTSWITCHBOARDSConstruction 

TheMV  switchboard  panels  shall  be  floor  mounting,  free  standing, 

compartmentalized, Modular type suitable for indoor installation. The panel shall 

betotallyenclosedanddust, damp&vermin proof.Enclosure shallhave IP-52orbetter 

degree of protection for indoor unit & IP-55 or better degree of protection 

foroutdoor unit as a minimum. Outdoor unit shall be additionally provided with 

canopyorweathershedforprotection. 

OverallheightofPanelshallnotexceed2375mm(ForVFD,SoftStarterpanelheight up to 

Max.2500mm can be accepted) including min. 75mm ISMC base frame.Minimum 

175 mm height cable alley shall be provided at bottom of each verticalcompartment 

as a part of panel in total height of 2300 mm. However, in case ofpanel mounted on 

floor without cable trench shall be mounted at least 500mmabove the floor level to 

provide adequate bending radius for in & out cables.:Operationalheight of 

startersandcontrolswitchgearshallnot exceed1800 / 1900 mm above FFL 

(irrespective of overall height ofpanel) forease ofoperationof starters. 
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BusbarschambercompartmentshallbeprovidedwithMin.300mmorhigherasrequired. 

Alltypeofmeters shallbedigitaltype. 

MFMshallbeconsideredwithcommunicationfacility. 

CT on Y phase with Ammeter to be considered for 7.5KW and above rating. 

3Nos.CTswithAmmeterandASStobeconsideredfor30KWandaboveratedfeeder. 

MV switch boards sheet steel shall be CRCA mini. 2.0 mm for load bearing members& 

1.6 mm for non-load bearing members. Gland plate shall be CRCA sheet min. 

3.0mm thick. All the doors and others openings shall be provided with neoprene 

rubbergaskets orofdurablematerialgaskets. 

All hardware shall be corrosion resistant. Star washers shall be used for 

effectivecontinuity. 

Suitable lifting hooks and jacking pads shall be provided on each panel or on 

eachshippingsection forease of lifting ofswitchboard. 

LT Panel shall be of fixed type (except air circuit breaker feeder, air circuit 

breakerfeeder shall be draw-out type), single/double front execution. LT Panel shall 

besingle tier for all incomers &bus couplers and multi-tier for all outgoing 

feeders.Vacant space on incomer and bus coupler panel shall not be used for 

mounting thestarterand switchgearmodules. 

All auxiliary devices for control, metering, protection, indication & measurementsuch 

as push-buttons, control and selector switches, indicating lamps, 

ammeters,voltmeters, kWh meters and protective relays shall be mounted on the 

front side ofrespectivecompartment,foreasyoperationwithoutopeningthedoor. 

Minimum width of Cable alley shall be 350mm and Bus-bar alley shall be 300mm 

tobeprovided. 

Circuit Breakers for capacitors shall have a current rating of at least 160% of 

thecapacitorratedcurrent.Circuitbreakerscapabilitytointerruptapplicablecapacitativec

urrentshallbespecificallyverified/supportedbymanufacturerrecommendation. 

The switch board components, Bus bars etc. shall be designed to withstand 

themaximumDesignedshort circuitlevelforminimum1 sec. 

Incomer MCCB shall be considered with micro-processor based release with in-

builtO/C, S/C and E/F protection and all out going MCCB for power feeders shall 

beconsidered with thermal magnetic release. MCCB shall be suitable for 

ICS=ICU.Therated service short-circuit breaking capacity (Ics) of MCCBs shall be 

more than orequaltothe specifiedfaultlevel. 

The outgoing Motor Feeders should comply with Type-2 Coordination as per 

IS:13947. 

Panel shall have main horizontal and riser bus bars air insulated, housed in aseparate 

compartment, segregated from all other compartments, with sheet steelbarriers. 

The LT panels shall be provided with a continuous earth bus having sufficient 

crosssection to carry the specified fault current for specified duration without 

exceedingthe safe temperature throughout its entire length. Minimum size of the 

earth busshallbe50x12mmAluminium. 

AllcontrolwiringexceptC.T.secondarywiringshallbecarriedoutwithminimum 

1.5sq.mmcopperconductors.C.T.secondarywiringshallbecarriedoutwith2.5 

sq.mmcopperconductor. 158 



 

Adequatelyratedanti-condensationheaterwithporcelainconnectorsshallbeprovided in 

each breaker panel and in cable alley to maintain inside temperature 5deg C above 

outside ambient temperature. It shall be supplied from 240V ACauxiliary bus for 

space heater. The space heater shall be provided with a thermostathaving variable 

setting of 30-70 deg C and manually operated switch fuse and 

linkforphaseandneutralrespectively. 

AllstartersshallbeprovidedwithAuto-Off-ManualandLocal-Remoteselectorswitches 

(where Start PB provided at Panel End) , to monitor & operate MCC or LCS,ICP 

/PLC. 

Allmultifunctionmeters,VFDandsoftstarters,whereprovidedshallhaveRS485porttocomm

unicate withPLC/SCADA. 

240VACcontrolsupplyshallbefedfrom415/240Vcontroltransformer.Controltransformershallbe 

providedon Incomereach bus. 

AllCTs,PTsand Controltransformershallbecastresintype. 

2Nos.auxiliarycontactorstobeconsideredforPLCinterface. 

Allcapacitorsshallbewithdielectriclosses≤0.2w/kVAR. 
 

BusBar 

Busbars shall be of high conductivity, electrolytic aluminium (E91-E) suitable 

forcarryingtheratedandshorttimecurrentwithoutoverheatingsupportedoninsulators 

made of non-hygroscopic, non-flammable material to ensure free 

thermalexpansion.Withtrackingindex equaltoormorethanthatdefinedinIS. 

Aluminium bus bars shall be sized for maximum 0.8 A/mm² current 

densityonly. 

Cupper bus bars shall be sized for maximum 1.4 A/mm² current densityonly. 

Bus bars for risers shall be rated to carry 125% of the rated current of all 

feedersconnectedtothe risers. 

Thecurrentrating ofneutralshallbemin.halfthat ofphasebusbars. 

Both horizontal and vertical TP & N, bus bars, bus joints and supports shall becapable 

of withstanding dynamic and thermal stresses of the specified short circuitcurrents 

for1 second. 

Only zinc passivated or cadmium plated high tensile steel bolts, nuts and 

washersshallbe used forallbusbars jointsand supports. 

The hot spot temperature of bus bars including joints at design temperature 

shallnotexceed85degCfor normaloperating conditions. 

Allbusbarsshallbe insulated withheatshrunkPVCsleevesof1100Vgrade. 

 

 
AuxiliaryBusbars 

 Auxiliary power bus bars of suitable rated size shall be provided for all Soft 

Starters,VFD&allStartersabove30kWrating.Cables/Wiresshallnotbeacceptable. 

 Auxiliarybusbarsofsuitablesizeincoppershallbeprovidedforfollowing 

application.Exactnumberofbusbarsshalldependonvariouscontrols,meteringandauxiliar

ypowerdistributionrequirement. 

 Panelspaceheatersupplyandmotorspaceheatersupply. 160 



 

 Controlsupplyforbreakertripping,closingandindicationcircuits. 

 Controlsupplyforbreakerspringchargingmotors,motorstartercontrolandindicationci

rcuits. 

 ACpotentialsupplyforenergymeters,voltageoperatedrelays,etc. 

 
WiringandTerminalBlocks 

All wiring shall be done with IS approved FRLS insulated copper conductors. 

Theinsulation grade for these wires shall be 660V grade. The control wiring 

shallpreferablybeenclosedinplasticchannels orneatlybunchedtogether. 

Control / CT circuit wiring shall be FRLS insulated, copper conductor of 2.5 

sq.mmsize. 

EachwireshallbeidentifiedatbothendsbyPVCferrules. 

InterpanelwiringshallbedonethroughPVCsleevesorrubbergrommets. 

A minimum of 2 nos. or 20%, whichever is higher, spare terminals shall be 

providedoneach terminalblock. 

Marking on the terminal strips shall correspond to wire numbers on the 

wiringdiagrams. All spare contacts and terminal of panel mounted equipment and 

devicesshallbewiredtoterminalblocks. 

 
Earthing 

AllverticalpanelsshallbeconnectedtoaAluminiumearthbusbarrunningthroughout the 

length of the switchboard. The minimum earth bus size shall 

be50x12sq.mmaluminiumshallbeconsidered.. 

Alldoorsandmovablepartsshallbeearthedusingflexiblecopperconnectionstothe fixed 

frame of the switch board. Provision shall be made to connect the earthingbusbar to 

the plant earthing grid at two ends. All non-current carrying metallicparts of the 

mounted equipment shall be earthed. Minimum 4 nos., 10mm dia 

holeshallbeprovidedontheearthbus forterminationofearthstrip/wire. 

 
NamePlate 

Nameplatesshallbeprovidedasperstandard. 

LT Panel shall be with details like name of client (on first row / top row), projectname 

(second row), name of contractor (third row) & panel manufacturer (in fourthrow)all 

withequal ofdescendingorderletterssizeontop offrontsideofpanel. 

LT Panel shall be with name plate (on front side of door of I/c) having minimumdetails 

like (1) Power supply voltage (2) control supply voltage (3) frequency (4)Panel fault 

level (5) Panel protection class (6) Panel manufacturing IS 

standardconsideredetc.details. 

 
Painting 

 The LT Panel shall be treated with seven tank process with cleaningof 

scale,grease rust and foreign adhering matter &chemical de-rusting, sand 

blasting,degreasing,pickling inacidbathandphosphatingasperIS:6005andprimed. 

 Aftercleaning,thesurfacesshallbegiven2coatsofepoxyprimer. 

 After seven tank process and primer coating the external paint shall be 

powdercoated with RAL-7032 or paint shade shall be 631 of IS-5 for indoor and 

outsideof LTPanel. 
 

MotorSt

arter 
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DOL starter to be considered up to and including 15KW rating, ATS starter to 

beconsidered above 15KW and up to less than 55KW. Soft starter to be considered 

for55KWand above rating. 

 
MPCB, contactor and Over load relays to be considered for motor feeder rated 

uptoandincluding 15KW. 

 
MCCB, contactor and Over load relays to be considered for motor feeder rated 

above15KW. MPR shall be considered for 30KW and above rated feeder including for 

softstarter and VFD feeders (for SS and VFD feeders MPR settings shall be lower 

thanSS/VFDsettings).Thermisterrelayshallbeconsidered90KWandaboveratedfeeder. 

 
SwitchgearModules 

 
Minimum 1kVA control transformer shall be provided for each bus section for 

motorcontrolcircuitvoltageandeachtransformershallbesizedfortheentireswitchboard,w

ith Auto/Manualchangeoverswitch. 

Incomer supply to control transformer shall be tapped from incoming side of 

theIncomer. 

 
AirCircuitBreakers 

Circuit breakers shall be air break, motorised, draw out type for feeders rated 

above630A. 

The ACB shall have 50kA (1 Sec.) S/C withstands ratingand having ICW for 1 Sec. 

=ICS=ICU= Icw.Thebreakershallbeelectricaldraw-

outtypeandelectricallyoperatedmotorspringchargingtype inopen execution 

All ACB shall be of Schneider Master pack-NW or Siemens 3WL or L&T U power 

orequivalentfromapprovedlist 

All ACBs shall comply and tested as per IS – 13947 / IEC 60947-1 and IEC 60947-

2standards. 

ACB for all Incoming, Bus coupler and PCC Feeder outgoing should be Four PoleType. 

ACBshallbewithcommunicationfacility. 

 
ACBTripReleaseshouldhaveMinimumfollowing 

 Overloadwithtimedelay 

 S/CwithtimedelayandInst.Trip Setting 

 EarthFaultwithTimeDelay. 

 Under/overVoltageforincomer 

 TripIndications 

 AmmeterDisplay 
 

ACBshallbefittedwithfollowing 

 Heavydutyswitcheshavingnotlessthan4 NO+NCcontacts 

 Builtinresincastcurrenttransformer 

 Auxiliarycontacts 

 Shuntandundervoltagetrippingdevice 

 

 
 

 
 

1
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The ACB shall be suitable for locking the breaker in various positions. Provision 

fordoor locking ACB shall be provided with the requisite end termination 

lugs/sockets.Terminalbarsforconnectingmorethanoneterminal. 

 
Switches/Fuses 

 
The switches or fuse switches shall be load break, heavy duty / motor duty, airbreak 

type provided with quick make/break manual operating mechanism. Theoperating 

handle shall be mounted on the door of the compartment having 

theswitch.Fusesshallbenon-deterioratingHRCcartridgelink type. 

RatingofheavydutyswitchesormotordutystartermodulesshallmeettherequirementofAC2

3dutyasperIS:13947. 

 
Contactors 

The contactors shall be air break type, equipped with three main contacts 

andminimum(2NO+2NC)auxiliarycontacts.Themaincontactsofaparticularcontactorfor

motorstartermoduleshallhaveAC-3rating. 

Unlessotherwise specified, the coil ofthe contactor shall be suitable for operationon 

240V, 1 Ph., AC supply and shall work satisfactorily between 65 to 110% of 

theratedvalue. 

 
BimetalRelay 

Allbimetaloverloadrelaysshallbeofmanuallyresettypewithatleast1NOand1NC contact 

with reset type push buttons, mounted on door such that it shall 

bepossibletoresettheO/Lrelaywithoutopeningthecompartmentdoor. 

 
MouldedCaseCircuitBreakers(MCCB) 

All MCCBs shall be comply and tested as per IS - 2516 / IEC 60947-1& IEC 60947-

2standards.MCCBshallbeprovidedwithshortcircuitdelay&instantaneousprotection, 

over load protection and Earth fault protection as inbuiltprotection along with time 

delays. Position of the knob shall be clearly indicated ON,OFF and TRIP conditions as 

a minimum in front and 1 NO + 1 NC Aux. Contacts. 

AllMCCBsshallbeconsideredwithoperatinghandlewithpad lockingfacility. 

All MCCB shall be of min. 50 kA (1 sec.) rated ultimate short circuit breaking 

circuitcurrent rating as a min. or of higher short circuit current rating capacity as 

per faultlevel. 

MCCB as part of motor starter module shall be current limiting type and type 

testedforType-2co-ordination as perIS: 13947/IS/IEC:60947. 

 
ProtectiveRelays 

 
Allrelays(ExceptLock-

outandAuxiliaryrelays)shallbenumericaltypewithcommunicationfacility. 

 
Relays shall be rectangular in shape, flush mounting type, having dust tight 

covers,removable from front, and shall be equipped with externally reset, positive 

actionoperationsindicators.Therelayshallhaveauxiliaryunitsofeitherseriesconnected 

orshuntconnectedtype.Allauxiliaryrelaysshallbenon-drawouttypeand 

protectionrelaysshallbedraw-outtypewithtestfacilities. 163 



 

Test plug shall be supplied loose. All relays shall conform to the requirements of IS-

3231orrelevant IECin generalandIS-3231inspecific. 

Relays shall be provided with adequate number of potential free self-reset / handreset 

output contacts as required. Provision shall be made for easy isolation of 

tripcircuitsof eachrelays forthepurposeof testingandmaintenance. 

 
MotorProtectionRelay(MPR) 

Motor Protection Relay (MPR) shall be provided above 30KWmotors / starters &except 

soft starters. Motor Protection Relay (MPR) shall be electronic type withhaving 

Overload, Earth fault; Phase currents out of balance, Over Voltage & underVoltage, 

Phase loss/reversal, No load running, Negative sequence & Single 

PhasingPreventerprotection. 

Ten channels Temperature scanner shall be provided to detect high winding, 

andbearing temperature in order to generate tripping signals.The input signals 

totemperature scanner shall be derived from motor Industrial Type Pt-100 

resistancetemperaturedetectors providedinthemotorwindings andbearing. 

 

1 
Serviceandtype Motorwindingandbearingtemperature 

measurements–microprocessorbased 

2 Range 0to200o C 

 
3 

AlarmContacts Adjustable4Nos.(Hightemperatureandveryhightemp

erature) for motor winding and 

bearingtemperaturehigh, very highandbearing 

temperaturehighandveryhigh. 

4 
TypeofRelaycontacts OneSinglePoleDouble Throwpersetpoint 

(Relay) 

5 InputSignal FromRTDsforeachMotor 

6 
No.ofchannels 10Nos.(6Nos.forWinding,2 nos.Bearing,2 

Nos.Spare). 

7 Accuracy 1oC 

8 Communication RS-485forInstrumentationpanelinterface 

 
InstrumentTransformers(CTs/PTs) 

Current transformer & potential transformer shall generally conform to IS: 

2705,IS/IEC: 60044-122andany special requirementw.r.t. numericalrelay shall 

betakencareofbycontractor. 

Currenttransformersforinstruments&protectionshallhaveanaccuracyclassasperSLD. 

The current transformers in breaker feeders shall be capable of withstanding 

theapplicable peakmomentary short circuit and the symmetrical short circuit 

currentfor1.0 sec. 

 
Indicating/MeasuringInstruments 

The meters shall be generally of square pattern type of 96 x 96 mm suitable forflush 

mounting. Instrumentshall generally conformto IS: 1248&shall 

haveaccuracyclassof1.0or better. 

Digitalmetersshallhave3 ½Digit,LED/LCDdisplayasaminimum 
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All auxiliary equipment such as shunt transducers, CT’s, PT’s etc., as required shallbe 

included in the supply of switchboard.The current coil of ammeters and 

potentialcoils of voltmeters shall continuously withstand 120% of rated current and 

voltage,respectively,without thelossofaccuracy. 

Digital type Multi-function Meter shall be of Accuracy Class: 0.5S (for Active)-IEC-687 

/ CBIP-88 and Suitable for measuring and digitally mini. three line displayingthe 

following parameters: kVA, kW, kWH, kVAR, A, V, P.F., frequency& with RS 

485communicationport. 

 
DangerNoticePlates: 

The danger notice plate shall be affixed in a permanent manner on operating side 

ofthe Panels. The danger notice plate shall indicate danger notice both in Hindi 

andEnglishandwith asign ofskullandbones asperIS2551. 

 
PushButtons 

Pushbuttons shall be oil tight type with 2 NO + 2 NC contacts; each contact 

shallhaveratedoperationalcurrentof notless than4A(AC-11) 

Pushbuttons for START, OPEN, CLOSE, LEFT, RIGHT, FORWARD, REVERSE etc. 

shallbeflushtypewithspringaided self-reset contacts. 

Pushbuttons for STOP/EMERGENCY STOP shall be mushroom headed type with 

stayput contacts & shall be colored red. The operation of the button shall be press 

tolock and twist to release. The stop PB for each outgoing feeder/starter at MCC 

andfor field LCS shall be EMERGENCY STOP push button.Push buttons shall be 

incompliancewithIEC60947-5-5 

 
Pushbuttoncoloursshallbeasfollows: 

Stop /Open/Emergency - Red 

Start/close - Green 

Reset /Test - Yellow/White 

 
IndicatingLamps 



 Colourshadefortheindicatinglamp

sshallbeasbelowLEDtype:ONindicatinglamp : Red 

OFFindicatinglamp :

 GreenTRIPind

icatinglamp : Amber 

PHASEindicatinglamp  :

 Red,YellowandBlueTRIPcircuithealt

hylamp : Milky 

 
SHOP DRAWINGS 

PriortofabricationofthePanelsthesupplier/contractorshallsubmitforconsultant’sapprovalt

heshop/vendordrawingconsistingofG.A.drawing,sectional elevation, single line 

diagram, bill of material etc. and design 

calculationsindicatingtype,size,shortcircuitingratingofalltheelectricalcomponentsused

,busbarsizeandcalculation,internalwiringsize,Panelsdimension,colour,mountingdetails

etc.in 6sets.. 

Thecontractorshallalsosubmitmanufacturer’scataloguesoftheelectricalcomponents 

installedinthe Panels alongwiththedrawing. 
 

INSPEC
TION 



 

165 



166 
 

 At all reasonable timesduring production andprior to transport of the Panelstosite, 

the supplier/ contractor shall arrangeand provide all the facilitiesat theirplantfor 

inspection.

 
TESTCERTIFICATES 

 Testing of Panels shall be carried out at factory as specified in Indian standards 

inthe presence of by client / consultant / client’s representative. The test results 

shallberecordedonaprescribedform.Alltypetestcertificatesandroutinetestcertificate for 

the test carried out at factoryand bought out materialand at site 

shallbesubmittedinduplicateto theconsultant forapproval.
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DOCUMENT:TECHNICALDATA SHEETFORMEDIUMVOLTAGEPANELBOARD 

 

 
SR. 

NO. 

 
 

PARTICULAR 

 
 

DETAILS 

CONFIRM/

DATATOBEF

ILLEDBYTH

EBIDDER 

1.0 SITECONDITION 
  

1.1 Type/Make Indoor/Aspertender 
 

1.2 Mounting Floor 
 

1.3 AmbientTemperature 50°C 
 

1.4 Atmosphere Corrosive,HumidandDusty 
 

2.0 CONSTRUCTION 
  

2.1 Housing 
2.0 mm thick CRCA sheet for 

bodyandallpartitions 

 

2.2 ProtectionClass IP-5X 
 

2.3 Doors 
1.6mmthickCRCAsheetwithHinges  

2.4 Basechannel 75x40mmCChannel 
 

3.0 OPERATIVECONDITION 
  

3.1 Voltage 415V±10% 
 

3.2 No.ofphase 3 
 

3.3 System 3phase,4wire 
 

3.4 Frequency 50Hz,+5%/-5% 
 

3.5 FaultCurrent 50kAasperSLD 
 

3.6 NeutralGrounding Solid 
 

4.0 CONTROLSYSTEM 
  

4.1 Voltage   

 ForIndication 230VA.C.  

 ForMetering 230VA.C.  

 
ForProtection 230VA.C. 

 

 
4.2 

ControlSupplyThrough

ControlTransformer 

 
230VA.C.forMCC&APFConly 

 

 
4.3 

 
ControlWiring 

 
1.5/2.5mm²FRLSCu.Wire 

 

5.0 BUSBAR   

5.2 NeutralBusbarMaterial SameasPhaseBusbar.  
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5.3 EarthBusbarMaterial AsperSLD  

6.0 PLCBasedSystem AsperSLD/BOQ.  

7.0 ElectronicMotor 
ProtectionRelay (with RS-

485port) 

Microprocessorbased  

7.1 Type Aspertender 

7.2 Make Aspertender 

7.3 Protection Pl.furnish 

 1)overcurrent2)singlephasi

ng3)phasereverse4)Current

unbalance5)undercurrent(d

ryrun)6)stall(bearingbroken

)lockedrotor7)RestartInhibit

ion8)Ground/Earthfault(CB

CT) 

 

8.0 PAINTING   

8.1 Sheetshouldbe7tankprocess

ed,OvenBakedat310°Cwithp

owdercoating. 

Required  

8.2 Colour RAL7032/7035asperRMCReq.  

8.4 Shade: Exterior&Interior RAL7032/7035asperRMCReq.  

9.0 PANELTEMPERATURER

ISE 

  

9.1 Max.temperaturerise

insidethepanel(°C) 

35°Caboveambient  

10.0 ControlWiring   

10.1 WireSize 1CX2.5Mm²/1CX1.5Mm²Cu.  

11.0 Hardware(ZincPlated) YES  

12.0 SpaceHeater 230VA.C.withthermostat  

13.0 PocketForDrawingsat

door 

YES  
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14.0 AnnunciatorWindow(Free

standingtobemountedatc

onvenientlocationwithreq

uiredcabling,requiredcon

tactsshouldhaveseparate

terminalblockincablealley

) 

IndicationforeachPump:a.Pu

mpTrip(Red)-Through 

starterb.Highlevelinsum

pc.Lowandverylowlevelinsum

p 

d. Highandlowdischargepressure 

e. ValveMotorTrip 

 

15.0 Instrumentationcompartme

nt 

Separatecompartmentforenergymet

er,Hrmeter,levelcontroller, etc. 

withnecessaryinternalwiring 

 

 
16.0 

 
PanelInternalLighting 

AutoNOcontact/switchwithPaneldo

orandCFL18WforPanelInternalLight

ing 

 

 

Note: Other specifications not mentioned in data sheet shall be 

consideredaspertenderspecifications 

 
2.0AUTOMATICPFICPANEL&CAPACITORBANK 

 
 The control equipment including capacitors shall be mounted in a panel made of 

2mm cold rolled sheet steel for all load-bearing members and 1.6 mm for doors 

andcovers. The panel shall be of indoor type for internal part of LT panel as a 

cubicalcompartmentasper SLD/BOQ.

 Thehousingofthecapacitorbanksshallbeofopenconstructionwithfreeventilationforcapac

itorunits(IP5X).Theconnectionsfromthecapacitorunitstothe control panel shall be 

carried in totally enclosed, dust-proof, vermin-proof bus-ways or wire-ways.

 Allcapacitorsshallbewithdielectriclosses≤0.2w/kVAR.

 Except for the specific requirements of PFIC / APFC panel specified here in, rest 

allspecifications shall be as per LT Panel / MV Switchboard specifications 

specifiedabove.

 APFCPanelratingshallbeat415V&APFCPanelshallbeas perIS-16636:2017

 
Theautomaticcontrolpanelshallcompriseofthefollowing:- 

 MCCB for Protection of Each Capacitor Bank (MCCB should be suitable for 

CapacitorSwitching)

 Microprocessor based APFC Relay for sensing and correction the power factor of 

thesystem with required no. of steps to achieve the specified improvement in 

powerfactor.

 ‘ON’ and ‘OFF’ push Buttons for manual control of each capacitor unit with 

indicationlamp.

 ‘ON’indicationlampswithLEDtypelampsforeachcapacitorunit.
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 Auto/manualSelectorswitchandOndelaytimershallbeconsideredforeachcapacitorfeede

r.

 CapacitorDutyContactorwithseriesReactor.

 Anyothercomponentsrequiredforsatisfactoryandsafeoperation.

 CapacitorBanksshallcompriseidenticaldeltaconnectedthreephaseunits.CapacitorBanks

shallbenon-flammable,non–toxic,allpolypropylenetypewith

extendedfoildesign.Capacitorsshouldbeof APPDoubleLayerTypeonly. 

 Capacitorshallbecompactinsizeandhermeticallysealed.Inbuiltfuses&surgesuppressors

shallbeprovidedforprotectionof eachcapacitorelement.

 
TestandTestReports 

 All tests shall be conducted in accordance with the latest edition of IS – 2834 and 

asapplicablefor controls.

 Typetestcertificatesforsimilarcapacitorunitsshallbefurnished.

 
Drawingstobesubmitted fortheapprovaloftheEngineersRepresentative: 

 Fullydimensionedgeneralarrangementdrawingsofcapacitorandcapacitorcontrolpanelw

ithelevationsideview, sectionalviewandfoundationdetails.

 Completeschematicandwiringdiagramsforcapacitorcontrolpanel.

3.0SOFTSTARTER(FORMINGPARTOFLTPANEL)

SCOPE 

This specification covers the requirement for design, manufacture, installation, 

testingand commissioning of step-less reduced voltage / solid state torque controlled 

softstarter for motors in MCC panel to provide linear ramp starting and stopping of 

A.Cinductionmotors. 

 
ConstructionalandPerformanceFeatures(MicroprocessorSoftStarter) 

 The PCB power structure shall consist of six SCR’s mounted on a heat sink 

forratings up to suitable rating of motor. PCB shall be self-tuning to accept 

controlpowerinputasperdesign.

 Allphasesshouldbecontrolledduringstart/stop.

 Softstartershallconsistofbuilt-inMODBUSRTUformonitoring&control.

 Soft starter should be built for continuous operation without need of by pass for 

anyreason.

 Thelogiccircuitryshallincorporatea latchcircuitfortwowire/three-wirecontrol.

 Control terminals shall be easily accessible and located on the front bottom of 

thedevice.

 
Followingshallbeconsideredwhilesizingthesoftstarteranditsenclosure: 

 Soft Starter (S/S) shall be de-rated as per manufacturer’s recommendation for 

50°Coperating conditions based on site/operating condition and such de-rated 

current ofSoftStartershallbemin.110% ofratedcurrent ofmotor.

 Soft Starter shall be rated for DOL starting and shall have In-built / 

ExternalBypassContactor of AC3ratingasperSLD/BOQ.
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 Soft starter shall be provided with breaker (MCCB/ACB) along with F.A. Semi-

conductor fuse protection and with series contactor of rating as recommended 

byvendor and meeting Type-2 co-ordination requirement (soft starter signal to 

beinterlocked with PLCandin manual mode timer based interlock to be provided 

toensure that signal to turn on S/S is fed only if contactor close signal is received) 

toswitchoffsupply tocontactorthroughPLCwhensoftstarteris not ON.

 Contractor/Vendor shall furnish the heat dissipation load data and shall provide 

thecoolingarrangementaccordinglytoensurethatthetemperaturerisewithinenclosuredo

esnotexceed5°Coverthemax.ambienttemperatureof50°C.

 Min. Two cooling fans shall be provided or higher nos. as required. The 

enclosurecoolingfans&temperaturesensingdevice(RTD/Thermisters)withtrippingarran

gementshallbeprovidedandshallalsobeinterlockedwithsoftstarteroperation i.e. in case 

of cooling fan failure or excess temperature (55 deg C or asset), the soft starter 

shall be tripped/ shall not turnON.Ventsshall be providedwithwashablefilter.

 SoftStartershallbeprovidedwithconformalcoatingtoprotectionlevel3C2accordingtoIEC-

60721-3-3towithstandharshenvironment.

 Aux. contact of incoming breaker & contactor shall be used in series to provide 

“SoftStarterReady” interlock signalforPLC/remoteoperation

a) Detachable display/key pad with Digital parameter adjustment, preferred with 

cablesuitable for door mounting. The Control keypad and display shall have the 

option forremote mounting. For safety reasons the controller should have green 

lights forrunningandred forstart/stop. 

 
CONTROLMODULEDESIGNFEATURES 

 
UserAdjustments 

 Thetwoaccelerationstartramp&stopramptimersshallhaveindividualadjustmentsfrom1t

o60seconds & 2to60secondsrespectively.

 Theinitialtorquesettingshallbeadjustablefrom0to200 %ofmotor torque.

 Theend torquesetting shallbeadjustablefrom50to200%ofmotortorque.

 Currentlimitstartingshallbeadjustablefrom150%to500%ofthemotor’sfullloadcurrent.

 
PumpControl(StandardFeature) 

 The standard feature pump control shall be implemented to provide closed 

loopcontrol of a motor to match the specific torque requirements of centrifugal 

pumpsforbothstartingandstopping.

 Pump stop shall be initiated without the need for a dedicated Pump Stop input. 

Acoast-to-reststop shallstillbepossiblewithstop input.

 
Controller’sFeaturesandModes 

a) Starting modes required for controller includes Linear Torque control for 

Start,PumpControlCurrentLimitStart(VoltagerampStart,Voltagerampwithcurrent 

limit Start, Full Voltage DPL Start, Remote analogue control, Slow 

Speedtimecontrolled,SlowSpeedexternalcontrolled,DualRampStart,SoftStartwith 

Selectable Torque Boost), Bypass control & Bypass contactor mode with 

alltheprotectionparameterworking. 



 

b) Stopping modes required for controller includes Linear Torque control for 

Stop,Quadratic Torque control for Stop, Pump Control (DOL/Cost to stop, 

RemoteanaloguecontrolStop,SlowSpeedtimecontrolled,SlowSpeedexternalcontrol

led, DualRampStop, Bypasscontrol). 

 
ProtectionandDiagnostics 

 ProtectionsofControllershallmeetapplicablestandards.

 Protective Features: Motor Thermal Overload – selectable for starting class 

10A,15A, 25A under load protection (to avoid dry run), Soft Start thermal overload, 

PTCinput, Phase imbalance, Phase reversal, Over voltage, Under voltage, Locked 

Rotor,ExcessiveStarts perhourforapplication,Phaseloss input/output etc.

 ShaftPowermeasurementwithouttheneedofexternalelectro-mechanicalsensors.

 Electronicthermalmemoryshallbeprovidedforenhancedmotorprotection.

 AllProtectionsshouldbeavailableinbypassmodealso.

 When fault conditions are detected, the controller shall inhibit starting or shut 

downSCRpulse firing.

 Fault Indications: Controller shall indicate latest fault indications/occurrence 

forLine failure, Phase imbalance, Over temperature – motor, Over temperature – 

SoftStarter,ShortedThyristor,OpenThyristor,LockedRotor,Motoroutputloss,Overload 

& Under load – Shaft Torque, Over voltage, Under voltage, ExcessiveStarts &Phase 

reversaletc.

 Viewing Functions: Motor Current, Three Phase Voltage, Shaft Power in kW / 

HP(selectable),Motorthermalcapacity,MotorEnergyconsumption(kWh),Powerfactor&R

un time inhoursetc.

4.0INDUCTIONMOT

ORSCOPE: 

Thisspecificationcoversthedesign,manufacture,inspection,testingatworks,supply, 

delivery to site, installation, testing at a site & commissioning of three phase, 

squirrelcage, solid shaft induction motors with all accessories for driving various pumps 

/equipment required for the complete operation of the plant as per the scope of 

thiswork. All motors shall be as per these specifications unless for any other more 

stringentrequirements mentioned elsewhere. 

 
CODESANDSTANDARDS: 

The design, material, construction, manufacture, inspection, testing and performance 

ofinduction motorsshallcomplywith all currentlyapplicablestatus,regulationsandsafety 

codes in the locality where the equipment will be installed. The equipment 

shallalsoconfirmtotheIS325andIS12615-2011orlatestapplicablestandards. 

 
GENERALDESIGNANDCONSTRUCTIONREQUIREMENTS: 

Motors shall be continuous maximum rated as per IS:12615-2011, IS: 325, and 

IS:4722 (latest edition) and preferably be designed for low starting current and 

smoothaccelerationexceptforcaseswherethedrivenequipmentcharacteristicdemandother

wise.Motors shall be of 4/6/8 pole design as required and provided with 

terminalboxlargeenoughtoaccommodatearmoredPVC/XLPEinsulatedAlluminiumconducto

r 

ofappropriatesize /ratings.MotorsshallbeofenergyefficientdesignofIE2/IE3as per 

IS:12615-2011. 172 



 

All motors shall be foot / flange mounted or as per pump / driven equipment 

couplingrequirements and squirrel cage induction type and shall be capable of 

developing atleast minimum 10% more power than demanded by the Pump / Sub. 

Pump or drivenequipmentover its dutypointof operation. 

 
The minimum power ratings for motors to drive pump / sub.pump / driven 

equipmentshould be selected as per table below to meet the power demanded over 

it’sduty pointof operation: 

 

RequiredBKWofpump /sub.Pump 

/drivenequipment 

Minimummultiplyingfactortoa

rrive at motorrating 

Below7.5KW 1.3 

7.5KWandabovebutbelow 15 KW 1.2 

15KWandabovebutbelow 75KW 1.15 

75KWandabove 1.10 

 

 
 

OPERATINGCONDITIONS 

 
1) FrequencyandVoltageVariation 

AllLTmotorsshallbesquirrelcagemotorandthemotorshallbesuitableforthefollowing. 

Supplyvoltage  : 415Volts,3Phase,50 

HzACsupplyVoltagevariation : +10% 

Frequencyvariation :

 +5%Combin

edvariation of 

Voltage&Frequency : 10% 

DesignTemperature : 50°C 

 
2) STARTING 

 
a) Unlessotherwisespecified,motorsshallbedesignedfordirect-on-linestarting. 

b) Motors shall be designed for re-acceleration under full load after momentary loss 

ofvoltage with the residual voltage being 100% and is in phase opposition to 

theappliedvoltage. 

c) Minimum locked rotor thermal withstand time at rated voltage shall be 10 

secondsundercoldconditionsand8secondsunderhotconditions.Thestartingtimeofmotor 

shall be less than the hot thermal withstand time to permit application 

ofconventional bimetal relays or thermal release against locked rotor and 

overloadconditions. 

d) The motors shall be suitable for starting under specified load conditions with 75% 

ofratedvoltageat the motorterminals. 

e) Motorsshallbedesignedtoallowtheminimumnumberofconsecutivestartsindicatedin 

Table- I below: 

 
TABLE–I 
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Starts Min.no.ofConsecutiveStarts 

No. of consecutive start-ups with 

initialtemp.oftheMotoratambient 

level(cold) 

3 

No. of consecutive start-ups with 

initialtemp.oftheMotoratfullloadoperatin

g 

level(hot) 

2 

 
1) DirectionofRotation 

Motors shall be suitable for either direction of rotation. In case unidirectional 

fanis provided for motors, direction of rotation for which the motor is designed 

shallbe permanently indicated by means of an arrow. When a motor is provided 

withbi-directionalfans,adoubleheadedarrowshouldbeprovided. 

Normally clockwise rotation is desired as observed from driving (coupling) 

end.Amplespaceshallbeprovidedinterminalboxforinterchanginganytwoexternallea

ds forobtainingreversephasesequence. 

 
PERFORMANCE 

1) Motorsshallberatedforcontinuousduty(S1)unlessotherwisespecified. 

2) Unless otherwise specified, the starting current (as % of rated current) shall 

notexceed600%subject totolerance. 

3) In particular cases, when the starting current is to be limited or when 

startingwith reduced voltage, care shall be taken such that the design value of 

torquemeetstheloadrequirementwhileatthesametimecomplyingofabovementioned

clausefor“starting”requirementof motor. 

4) Starting torque and minimum torque of the motor shall be compatible with 

thespeedtorquecurveofthedrivenequipmentunderspecifiedstartingandoperatingco

ndition. 

5) For heavy duty drives such as blowers, etc. high starting torque motors shall 

beprovided. 

6) Incasewherecharacteristicsofdrivenequipmentarenotavailablewhileselecting the 

motor, minimum starting torque shall be 110% of rated value formotorsupto75 

KW andshallbe90% ofratedvalueformotorsabove75KW. 

7) The pull out torque at the rated voltage shall be not less than 175% of the 

ratedload torque with no negative tolerance. Unless otherwise agreed, the pull 

outtorqueshallnotexceed300% ofratedloadtorque. 

8) In case of motors driving equipment with pulsating loads (e.g. 

reciprocatingcompressors) the minimum value of pull out torque at 75%ofrated 

voltageshall be more than the peak value of pulsating torque and the current 

pulsationshallbe limited to40%. 

 
CONSTRUCTIONALDETAILS 

MotorCasingandTypeofEnclosure 

Motors for use in safe area shall be of industrial type meeting the specified 

ambientconditions,startingandoperatingrequirements.Motorsforuseinhazardousareassha

ll have type of protection Ex-d or other as per area classification and to 

meetrequirementofapplicableIndianStandards. 

ThemotorenclosureincludingterminalboxesandbearinghousingshallhaveIP:55 

degreeofprotection. 174 
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Motor casing shall be provided with a suitable drain for removal of condensed 

moistureformotorsoperatingin safearea. 

All vertical motors shall be provided with suitable canopies covering the motors 

fully.Motors designed to handle external thrust from the driven equipment shall be 

suppliedwithathrust bearing attheNDE. 

MotorsshallhavestandardframesizesforvariousoutputratingsasperIS.Motorsinstalledi

noutdoorareasshallbeprovidedwithFRPtypecanopies/covers. 

Allexternalsurfacesofthemotorandit’scanopyshallbegivenacoatofepoxybasedpaintshade6

32 asper IS. 

 
Windings 

Insulationandbracing 

Unless otherwise specified, motors shall be provided with class ‘F’ insulation with 

thepermissible temperature rise above the specified ambient temperature shall be 

limitedto class ‘B’. VFD operated motor shall be with Class ‘H’ insulation 

withtemp.rise limitedtoClass F. 

Thewindingshallbetropicalized.Thewindingsshallpreferablybevacuumimpregnated. 

Alternately the windings shall be suitably varnished, baked and 

treatedwithepoxygelforoperating satisfactorily inhumidandcorrosiveatmosphere. 

Windingsshallbeadequatelybracedtopreventanyrelativemovementduringoperation. 

OverhungofwindingshallbeDOUBLEcoatedwithepoxygel. 

 
However,motorsoperatingwithVariableFrequencyDriveshallhavewindingandother 

featuresasfollows: 

 Windingshallbedoubleinsulated,vacuum impregnated 

 WindingshallhaveClassHinsulation. 

 Motorsrated11KW andabove shallhaveforcedcoolingarrangementandformotors rated 

less than 11 KW, frame size shall be suitably selectedfor effectiveheatdissipation. 

 Motors shall be suitable to continuously operate within 30% to 100% speed 

rangevariation. 

 
PhaseConnections&TerminalBox 

The windings shall be connected in Delta. The ends of the windings shall be brought 

outinto a terminal box. All motors shall be with six terminals and suitable links to 

connectthem in star or in delta. Motors rated up to and including 2.2 KW which may 

beaccepted with three terminals.The terminal box shall be located on the RHS as 

viewedfrom driving (coupling) end (for motors above 3.7 KW). The terminal box shall 

berotatable in steps of 90 Deg. to allow cable entry from any direction. An 

adequatelysized earth terminal shall be provided in the motor terminal box.Terminal 

box shall beconsideredat the sideofthemotor. 

 
BearingandLubrication 

Motors shall have grease lubricated ball or roller bearings with minimum L-10 rating 

lifeof 5 years (40,000 hours) at rated operating condition.Bearings shall be capable 

ofgreaseinjectionfromoutsidewithoutremovalofcoverswithmotorsinrunningcondition.Nece

ssarysealtoprevententryofdust/moistureandlossofgreaseshallbe 



176 
 

provided.Greasenipplesshallbeprovidedwithappropriatelylocatedreliefdeviceswhichensur

epassageofgreasethroughthebearings. 

 
VFDoperatedmotorshallbeconsideredwithinsulatedbearingsformotorrating90KWandabov

e(notapplicableforpackageproductliketurboblower, etc.) 

 
CoolingSystem 

Allmotorsshallbeself-ventilated,fancooled.VFDoperatedmotorsshallbeVFDDuty. 

 

 
Rotor 

Themotorshallbesquirrelcagetype,dynamicallybalancedtoprovidealowvibrationlevelandlo

ngservice life ofthe bearings. 

 
ShaftExtension 

Motorsshallbeprovidedwithasingleshaftextensionwithkey-

wayandfullkey.Motorshaftshallbesizedtowithstand10times the rateddesigntorque. 

LiftingHook 

Allmotorsweighingmorethan30kg.shallbeprovidedwithliftinghookofadequatecapacity. 

 
EarthTerminals 

Two earth terminals of adequate size, located preferably on diametrically opposite 

sidesshall be provided for each motor. Necessary nuts and spring washers shall be 

providedforearthconnection. 

 
ACCESSORIES 

 Anti- condensation heaters of 240 V, Single Phase,shall be provided for motors 

asperSLD/rated30KWandabove.HeatersshallremainONwhenthemotorisnotin service 

and as such shall not cause damage to the windings. Heaters shall bemetalencased 

witha lowsurfacetemperature.

 Thermisters/RTD,oneforeachphase,shallbeprovidedformotorsrated90KWand above, 

suitably terminatedin auxiliary terminal box.Separateterminal 

boxshallbeconsideredfor SpaceheaterandThermisters.

 NameplatesshallbeprovidedoneachmotorasperIS.

 NoiselevelandMotorVibrationsshallbewithinthelimitsaslaiddowninIS.

 
MOTORTESTING 

Testing of motors shall comply with the requirements of IS:4029. Motor shall 

besubjected to all routine tests as per IS 12615-2011/ applicable standard, shall 

becarried on the motors in OEM factory, in witness of client / TPI agency. All type 

testscertificates shall be furnished during factory test. Generated values of efficiency 

andpowerfactors atfullloadand¾ load shallbefurnishedby thetenderer. 

 
DRAWINGS:Thecontractor/manufacturershallsubmitthefollowingdrawingsforreview/ 

approval: 

 GAD&Preliminaryoutlinedimensionaldrawingsshowingotherdetailsofmotor

,terminalboxesetc. 
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 Typicalcrosssectionaldrawingshowingconstructionaldetailswiththecompletebillofm

aterialandrelevantstandards. 

 Performancecurves. 

 DataSheets 



 

DOCUMENT:TECHNICALDATASHEETFORINDUCTIONMOTOR 
 

SR. 

NO. 

PARTICULAR DESCRIPTION CONFIRM/ 

DATATOBEFILED

BY 

BIDDER 

1.0 Make Pl.Furnish  

2.0 Application Pl.furnishas perapplicable  

3.0 Typeofmotor Squirrelcageinduction  

4.0 MotorRatingsinKW PleaseFurnishDetail  

5.0 No.ofunits/Qty.-nos AsperBOQ/Tender  

6.0 Supplyneutral Solidlyearthed  

7.0 Ratedvoltage 415V  

8.0 No.ofPhase&frequency 3Phase& 50Hz.  

9.0 FullloadAmp.-A Pl.Furnish  

10.0 Supplycondition ±10%voltagevariation 

±5%frequencyvariation 

±10%combinedvariation 

 

11.0 SynchronousSpeed AsperBOQ/Tender  

12.0 DutyconditionasperIS32

5/12615or 

equivalent 

S1suitableforcontinuouso

perations 

 

13.0 Methodofstarting DOL/Stardelta/SoftStarter/ 

VFDetc.asapplicable 

 

14.0 GuaranteedMotor

Efficiency 

@fullload

@3/4load 

@½load 

MotorshallbeIE2/IE3asperIS:

12615-2011. 

 
Pl.furnish 

 

15.0 PowerFactor 

 

@fullload

@3/4 

load@½lo

ad 

As per IE2/IE3 as per IS:12615-

2011. 

 
Pl.furnish. 

 

16.0 Startingtorque 

%offullloadtorque 

Sufficientstartingtorqueto 

start the maximum full load 

ofdrivenequipment. Pl.furnish. 

 

17.0 Pullouttorque 

%offullloadtorque 

Sufficient to bring the motor 

tonormalspeedinminimumtime. 

Pl.furnish. 

 

18.0 Startingtimeatspecified 

minimumstarting

voltage Sec. 

Pl.furnish(AsperTender)  

19.0 Permissiblerunningtimea

tfullloadatminimum 

allowablevoltageMin. 

Pl.furnish(AsperTender)  

20.0 Locked rotor 

currentwithstandtime(saf

estall 

Pl.furnish(AsperTender)  
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SR. 

NO. 

PARTICULAR DESCRIPTION CONFIRM/DATA 

TOBEFILEDBY

BIDDER 

 time)at110%ratedv

oltage 

  

20.1 Atratedtemp.(Hot) Pl.furnish(AsperTender)  

20.2 Whencold Pl.furnish(AsperTender)  

21.0 Classofinsulation& 

temp.risebyt

hermometer 

Pl.furnish(AsperTender)  

22.0 Designtemperature 50°C  

23.0 Location AsperTender  

24.0 Hazardousareadivision AsperTender  

25.0 Atmosphere AsperTender  

26.0 a) TypeofCooling 

b) Typeofenclosure 

c) Degreeofprotection 

Pl.furnish.

Pl.furnish. 

ForMotor& TB:min.IP55: 

 

27.0 Terminalbox AsperMfg.Standard  

28.0 EarthingTerminals RequiredasperIS. Min.2no.  

29.0 Externalcabledetails. Asperthe SLD /Tender  

30.0 Shaft -Hollow/Solid Pl.furnish(AsperTender)  

31.0 TypeofCouplings Pl.furnish(asperTender)  

32.0 Typeofbearings Pl.furnish(AsperTender)  

33.0 Colourshadeofpaint EpoxyGreyshade632asper 

IS:5 

 

34.0 Spaceheaterformotors ConfirmasperSLD/SOQ/ 

Tender 

 

35.0 RTD/Thermisters ConfirmasperSLD/SOQ/ 

Tender 

 

36.0 Windingconnections 6Terminals  

37.0 Standardtobefollowed IS12615,325,8225,4889, 

4772,4029,4691andotherrel

evantIndianStandardor 

equivalentStandards. 

 

 

Note:1)Manufacturer/suppliershallsubmitseparatedatasheetforeachduty/ratin

g. 

2)Otherspecificationsnotmentionedindatasheet,shallbeconsideredasper 

tender specification/IS. 
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5.0LTPOWER&CONTROLCABLES 

 

The scope shall cover supply, laying, testing and commissioning of medium 

voltageXLPEcables. 


Allcablesshallcarrytagnumbersforeasyidentification.Incaseofcontrolcablesall 

coresshallbeidentifiedatbothsidesbytheirterminalnumbersusingPVCferrulesas per 

interconnection diagrams. 

 
XLPEInsulatedCables(MediumVoltage) 

 kVgradePVC/XLPEinsulated,AlluminiumconductorGIstrip/wirearmouredLT 

cableasperIS7098 (partI)(for XLPE)withlatestamendment. 
180 
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RTD/BTD/SignalCables: 

Vendorisfullyresponsibleforthesizingofallcablesintheirscopeofsupplyconsideringfactorslik

emaximumdistancebetweenPanel/ControlRoomandtheUnits/Motors. Specifications for 

cables for RTD / BTD / Analog signals shall be asfollows: 

 
Cables shall be of 660V/1100V grade, single / multi-pair / Triad / Core cables as 

perBOQ/Pricebid.Triad/MultiCoreSignalcablesshallbeannealed,tinned,highconductivity0.5

/1.0/1.5sq.mmstrandedcopperconductor,PolyestertappedPVCinsulated nos. of cores 

twisted into pair, laid up collectively, individual pair / 

triadshieldedandoverallshieldedwithaluminummylartape,armouredwithgalvanizedsteelwi

re/strip,overallsheathedwithPVC,conformingtoIS:1554&IEC:189PartII. 

 
SplicingandTermination 

Branch circuit wiring shall be spliced only in switch boxes, panel switch socket 

outletboxeslightfixturesoutletsandcircular junction boxes. They shall be 

madeonlywith approved polycarbonate type connectors. No joints shall be allowed 

within theconduitpipes,cableentrypipes orductsforcablelayingandwirepulling. 

 
Testing: 

 
CablesshallbetestedinaccordancewithIS:7098. 

 
FinishedCableTestsatManufacturer’sWorks: 

 
The finished cables shall be tested at manufacturer’s works. Following routine tests 

foreach and every length of cable and copy of test results shall be furnished for 

eachlength of cable along with supply. If specified, the cables shall be tested in 

presence ofclient’s representative. 

 
1. VoltageTest: 

Each core of cable shall be tested at room temperature at 3 kV A.C. R.M.S. 

fordurationof5 minutes. 

2. ConductorResistanceTest: 

The D.C. Resistance of each conductor shall be measured at room temperature 

andthe results shall be corrected to 20° c. to check the compliance with the 

valuesspecifiedinIS 8130-1976. 

 
CableTestbefore andafterlayingofcablesatsite:- 

1. InsulationResistancetestbetweenphases,phasetoNeutralandphasetoearth. 

2. Continuitytestofallthephases,neutralandearthcontinuityconductor. 

3. Sheathingcontinuitytest. 

4. Earthresistancetestofallthephasesandneutral. 

 
SealingandDrumming: 
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Cable shall be supplied in non-returnable drums as per IS 10418 

standard.Cableidentification detailslike Voltage, size, name, etc. shall be written on 

Drums also asperIS. 

 
6.0 LOCALPUSHBUTTONSTATION(LCS) 

 
Eachmotorshallbeprovidedwithalocalcontrolstationinthefieldnearthemotor. 

 

ConstructionFeatures: 

PushButton&relatedcontrolswitchesshallbeas perIS-6875&as per BOQ. 

The local push buttonstation /local control station (LCS)shall have die-castaluminium 

enclosure with minimum IP-5X protection & canopy made of at least 14SWG (2mm) 

galvanized sheet steel or FRP suitable for outdoor application. Theenclosures 

painted with two coats of epoxy paint with final colour shade 

(bothinternalandexternal)of Light greyshade631ofIS:5 

All control stations shall be suitable for 10 A continuous current rating 240V AC 

aswellas110V/220V DCcontrolsupply. 

All push buttons shall be fitted with 2NO + 2NC rated to carry and break 6 Amps 

at415Volts(10A at240V AC) 

The open/close/start push buttons shall be of the momentary contact push 

toactuatetypeand shallbegreenin colour. 

The stop push buttons shall be stay put type with mushroom knob and lockable 

inpressedpositionand shallbe redincolour. 

All ammeters shall be of moving iron type having an accuracy class of 1.0 

andsuitablefor1ampereCTsecondary.Thesizeof ammetershallbe72mmx72mm 

orminimum65mmdia. Theammeterfrontglassshallbetoughened. 

20%spareorminimum 2nos.Spareterminalsshallbeconsidered. 

 
TypeofPushButtonStations 

 

TypeofLCS Application FeaturesrequiredinLCS 

 

Type-A Motorwithout VFD   Start &StopPB 

 

Type-B MotorwithVFD Start, Stop, Speed Increment

 &Speed 

 
above 

Decrement&Ammeter(ammeterfor30KW) 

Type-C Motorabove30KW Start,StopPB& Ammeter 

 

Type-D MOV Open,Closeand StopPB 



 

Type-E ReversibleMotor Forward,ReverseandStopPB 

 

7.0JUNCTIONBOX: 

 
Junction Box(JB) material shall be Cast Aluminium(LM-6)/ as perBOQ, and 

shallbeweatherprooftoIP-

55/65.OutdoorJBsshallbeprovidedwithcanopymadeofatleast14SWG(2mm)galvanized

sheetsteelorFRPsuitableforprovidingprotection against rain from top and two sides 

for IP-5X protection JBs. JB shall beas per electricityregulations&BS7671. 

The boxes shall have terminals suitable for Power cables and/or control 

cablestermination as per BOQ, mounted on ISMC / Steel structure. The size of 

terminaland bus bar connections shall be suitable for terminations of Submersible 

pumpmotor flat cable /PVC/ XLPE cables as per SLD and BOQ. Minimum 20% 

orminimum 2 Nos. (whichever is higher) of spare terminals shall besupplied 

injunctionboxesforeachsize ofterminals. 

Each junction box shall be provided with 10% or minimum 1 No. of spare entry 

foreachpower&controlcablewith plugs. 

Fault levelofJunctionboxshallbe20 MVAorasperBOQ. 

JB shall be with Wall / Stand mounting with Zinc passivated Bolts & nuts and 

earthterminals asperISandname plateasrequired. 

JBshallbeasperapproveddrawingsandtestcertificatesshallbesubmitted. 

 
8.0EARTHINGSYSTEMStanda

rds 

Thefollowingstandardsandrulesshallbeapplicable: 

 
1. IS:3043 -1987CodeofpracticeforEarthing. 

2. IS:2309-

1989Codeofpracticefortheprotectionofbuildingsandalliedstructuresagainstlightning. 

3. IndianElectricityActandRules/Electricalinspector/statutorynorms 

 
All codes and standards mean the latest. The installation shall generally follow 

theIndian Standard Code of Practice or the British Standard Code of Practice in absence 

ofIndianstandard. 

 
General 



 Theresistanceofanypointintheearthcontinuitysystemoftheinstallationtothemaine

arthelectrode shallpreferablynotexceed1.0 ohm. 

 Theearthresistanceshallbemaintainedwithsuitablesoiltreatment,(Ifrequired). 

 Themainearthloopshallbelaidatadepthof500mmbelowgroundlevel. 

All medium (LT) and high voltage (HT) equipment (above 230V) shall be earthed 

bytwoseparateanddistinct connectionswithearth. 

All metallic noncurrent carrying parts of Electrical & Instrumentation 

equipment,current and potential transformer secondary, towers, storage tanks, 

cable tray 

etc.shallbeearthedatleastbytwodistinctseparateearthconductorsfromtheearth 

plateconnectedtomainearthingloop. 183 



 

Earthing conductor shall be laid in the battery limit of the Plant / Client. 

Horizontalconductors shall be laid in both longitudinal and transverse direction to 

facilitateearthing ofvarious equipmentinmosteconomicalandreliablemanner. 

Joints and tapings in the main loop shall be made in such a way that reliable andgood 

electrical connections are permanently ensured. All joints below grade shall 

beweldedandsuitablyprotectedbygivingtwocoatsofepoxypaint. 

Allhardwareusedforearthinginstallationshall behotdipgalvanized.Springwashers shall 

be used for all earthing connections of equipment. Unless otherwisespecified, 

earthing connections to individual equipment shall be done in accordancewithIS 

/tenderspecification /drg. 

Lightening protection shall be provided as per IS: 2309. Self-conducting 

structuresmay not be provided with aerial rod and down conductors but shall be 

connected tothe earthing grid at minimum two points of the base. An independent 

earthingnetwork shall be provided for lightening protection and this shall be bonded 

with themainearthingnetworkminimumattwopointsattheburied electrodes. 

Plant instrument system clean earthing, UPS system clean/safety earth shall 

beseparatefrom theelectricalearthingsystem. 

The main earth electrodes after being driven into the ground shall be protected atthe 

top by constructing brick masonry chamber of size 400 mm x 400 mm x height300 

mm shall be provided with 6mm thick chequered plate cover / CI cover 

hingedwithCIframefor housing of funnel&pipe. 

The earth electrodes shall be situated at a distance not less than 3.0 m from 

thebuildingfencingstructureandequipment foundations. 

Thedistancebetweentwoelectrodesshallnot belessthan3 meter. 

Thesurroundingtheelectrodes,soilshallbetreatedupwithsalt,coke andcharcoal. 

Copperplatetype(600x600x3.15mmsize)electrodeshallbeusedforTransformer& DG 

neutralearthingandalsoforthePLC/specializedearthing. 

 
ChemicalTypeEarthing/EarthPit: 

 
Chemical type earthing electrode shall be used for equipment body earthing. It 

shallbe made with steel core and a copper exterior to provide increased conductivity 

andcorrosion resistance. The electrodes shall be minimum 3 meter length, 17 

mmdiameter with 99.9% pure electrolyte copper coating of minimum 250 microns 

&ANSI / UL 467 approved. Adherence of copper to steel rod is achieved through 

apioneered bright acid copper plating process using 14 stations using proper 

currentdensities, temperature and brightener additives to achieve copper plating 

with finergrain structure and a smoother, harder and more uniform surface. It shall 

haveminimum tensile strength of 80,000PSI and straightness tolerance 0.01" per 

linearfoot and shall meet the requirement of ANSI / UL 467, CSA and ANSI / 

NEMA.ULlogo and control number where applicable shall be stamped on each rod for 

easyinspection after installation. The rod shall be tested according to IEC-62561-2 

andcomply to therequirementsof IEC-60364-5-54.Therodsalso should 

withstandshort circuit currents. All fasteners used should confirm to the 

requirements of theabovestandards. 

 
Back filling compound used shall have resistivity less than20 ohm-cm in its 

setform.Earthresistanceshallberemainedsameoverawidetemperaturevariationof 

-60degto+60deg.Itshallbesuitabletoabsorbsandretainsmoisturef1o8r4 long 



 

time and shall reduced soil resistivity, Dissipate fault current very fast, 

Eliminateneeds of salt and chemical around electrode and maintain compatibility of 

soil androd contact. Earth enhancing compound (Soil conductivity improver) used 

should betested according to IEC62561 – 7 from an NABL accredited laboratory. 

Exothermicweldingmaterialused shallbe testedasperIEEE 837 

 
 

 
 

ConstructionProcedureofChemicalTypeEarthPit: 

 
 Aholeof 100to125mmdia.shallbeaugured 

/dugtoadepthofaboutmorethan3metersoras per instructionofEngineerin-

charge. 

 Earthelectrodeofminimum3meters lengthshallbeplacedintothishole. 

 It will be penetrated into the soil by gently driving on the top of the rod. 

Herenaturalsoilis assumed 

tobeavailableatthebottomoftheelectrodesothatmin150mmoftheelectrodeshallbein

sertedinthenaturalsoil. 

 Earth Enhancing material (min20 KG) shall be filled in to the augured /dug 

holeinslurryform and 

allowedtoset.Afterthematerialgetsset,thediameterofthecomposite structure 

(earth electrode + Earth Enhancing material) shall be 

ofminimum100mmdia.coveringentirelength ofthehole. 



 Remainingportionoftheholeisfilledwithbackfillsoilwhichistakenoutduringaugurin

g/digging 



 Constructionofmasonryearthchamberandcastironcoverwithearthresist

anceresultwithdateorasperinstructionofEngineerIn-charge. 



 Forinterconnectiontothemainearthinggrid,40X5mmthickcopperclampshallb

eprovided. 

 
PlateTypeEarthingStations: 

Theearthingstationshallbeasperdrawing/IS:3043.TheEquipmentneutral 

earthingshallbewithcopperplate earthingstation. 

Theplateelectrodeshallbe600 x600x.3.15mmcopperplateforneutralearthing. 

Theearthingconductorsshallbeofcopperstrip inplatetypeearthing. 

G.I.pipewithfunnelofgoodqualityshallbeusedforwatering  theearthingelectrodes/stations. 

Thebrickmasonrychamberwithchequeredplateshallbeprovidedforhousingtheabovereferr

ed funneland pipe. 

 
EarthingUnitMeasurement: 

Earthingstation/pitcompletewithexcavation,electrode,wateringpipe,soiltreatment, 

masonry chamber with cast iron cover etc. as per tender specification 

/drg.shallbetreated asone unit. 

Differentsizesofstripes/wiresperunitlengthcovering/includingcostofinterconnection the 

earthing station to earthing grid, and to respective equipmentwith fixing accessories 

like earthing clamps, saddle, labour, etc. shall be traded asunitlength. 

Theearthsystemconnectionshallgenerallycoverthefollowing: 

1. Equipmentearthingforpersonnelsafety 



 

2. Transformer,DGandSystemneutralearthing 

3. Staticandlightningprotection 

4. Currentandpotentialtransformersecondaryneutral 

5.  Metallicnon-currentcarryingpartsofallelectricalapparatussuchastransformers, 

switchboards, bus ducts, motors, neutral earthing resistors,capacitors, UPS, 

battery charger panels, welding receptacles, power sockets,lighting/power 

panels, control stations, lighting fixtures ceiling fan & 

exhaustfan,Streetlight,floodlightpolecircuit/cable. 

6. FenceandGateforelectricalapparatus(e.g.transformeryard,etc.) 

7. Cableshieldsarmour&Shieldwire. 

 
Scopeofwork 

Thescopeofworkshallcoversupply,laying,installation,connecting,testingandcommissioningof: 

Plate

 (600x600x3.15mmCopperplate)/Pipetype(Chemicaltype)Earthingstationwith

G.I Pipe /Copperplateofsizeas perBOQ/IS. 

EarthingCopperstripsfromPlateearthingstation&HotdippedG.I

 stripforPipee

arth,to equipotentialbar / earthgrid. 

EarthingG.I/Copperstrips/wiresfromearthgrid/equipotentialbartopowerpanels,DBs, 

motors,Indoor /Outdoorlightingsystems,etc. 

BondingofNon-currentcarryingparts,andmetallicpartsoftheelectricalinstallation. 

Qty.ofpitsmentionedareminimumorhigheraspersoilresistivity.Measurementofsoilresistiv

itytobecarriedoutbycontractor atnoextracost. 

Alltheearthingmaterialandinstallation&constructionofEarthPit,chamberetc.shallbeasper 

IS3043andBOQ. 

Galvanisingthicknessshallbe86micron&610g/m2asa minimum. 

 
9.0INTERNALANDEXTERNALLIGHTINGSYSTEM: 

 
Sectioncoverssupply,installation,connection,testingandcommissioningofinternal & 

external lighting system, definition of point wiring, system of wiring, pointwiring for 

lightpoints, ceiling fan points, exhaust fan points, convenience socketoutlet points, 

power socket outlet points etc. including fixing of light fixtures, ceilingfan, exhaust 

fan,wallfan etc. 

LightingsystemshallconfirmtothelatestIndianStandards. 

 
PointWiring 

 
Thepointwiringshallbecompletewiththebranchwiringfromthedistributionboard to the 

outlet point, through switch board, conduit with accessories, junction,pull, 

inspection boxes, control switch, socket, outlet boxes, ceiling roses, batten 

/swanholder,earthwire DBtoSB& pointetc. 

 
SystemofWiring 

The system of wiring shall consist of ISI marked, single core, stranded 

copperconductorPVCinsulated,650/1100voltgrade,FRLSwireslaidthroughexposed 

(surfacemounted)PVCconduitsasdirected. 186 



 

Inplaceswhereceilingfansareprovided,lightingfixturesshallbeinstalledsuspended / wall 

mounted below fan level with the help of conduits /chains 

toavoidshadowsonthefloor. 

 
ConduitWiring-PVCConduit 

All non-metallic PVC conduits shall conform to IS: 9537 and shall be used with 

thecorrespondingaccessories. 

PVC conduits pipes of approved minimum 1.6mm wall thickness shall be used. 

TheminimumPVCconduit diametershallnot belessthan20mm. 

In long distance straight run of conduit, inspection type junction box at 

reasonableintervals shallbe provided 

To facilitate drawings of wire in the conduit. GI mesh wire of 16 SWG shall 

beprovidedwhilelayingofrecessed conduit. 

Conduit pipes shall be fixed by heavy gauge clamps, secured to suitable wood plugsor 

other approved plugs with screws in an approved manner at an interval of notmore 

than 60 cm but on either side of the couplersbends, or similar 

fittings,saddlesshallbefixedatadistanceof30cmfromthecentreofsuchfittings. 

The saddle should not be less than 24 gauge for conduits up to 25 mm dia and 

notless than20gaugefor largerdiameter. 

Where conduit pipes are to be laid along the trusses, steel joints etc. the same 

shallbe secured by means of ordinary clips or girder clips as required by the 

Engineer-in-Charge. Where it is not possible to drill holes in the truss members, 

suitable clampswithboltsandnutsshallbeused. 

 
Boxes: 

Switchboxshallbemadeofmetalonallsides,except onthefront. 

In the case of cast boxes, wall thickness shall be at least 3 mm and in case ofwelded 

mild steel sheet boxes the wall thickness shall not be less than 18 gauge forboxes, 

up to a size of 20 cm x 30 cm and above this M.S. boxes having 

minimumsheetthicknessof1.6mmshallbe used. 

Insideeachswitchbox,oneboltshallbewelded toreceiveearthingwire. 

Switch boxes shall be galvanized after fabrication. Except where otherwise stated 

3mm thick phenolic laminated sheets like Bakelite hylam/sun mica shall be fixed 

onthefrontwithbrassscrews.Cleardepthoftheboxshallnotbelessthan60mmand this 

shall be increased suitably to accommodate mounting of fan regulators 

influshpattern. 

 
Cables: 

Thesizeofthecables usedforinternalwiringshallbeas perBOQ/IS: 

 
Switches&Sockets: 

Switches&SocketsshallconformtoIS:3854,IS:1293andIS:4615. 

 
Joints 

The wiring shall be by looping back system, and hence all joints shall be made atmain 

switches, distribution boards, socket outlets, lighting outlets and switch boxesonly. 

Nojointsshallbemadeinsideconduitsandjunctionboxes. 187 



 

Joints where unavoidable, due to any specified reasons, prior permission in 

writingshall be obtained from the client before making such connections. Joints by 

twistingconductors areprohibited. 

 
TestingofInstallation 

Beforeacompletedinstallationisputintoservice,thefollowingtestsshallbecompliedwith 

 
InsulationResistance 

1. Theinsulationresistanceshallbemeasuredby500voltMeggerwithallfusesinplaces,circuit 

breakerand allswitches closed 

2. Theinsulationresistanceofaninstallation,measuredshallnotbelessthan50mega-ohms 

dividedbythenumber ofpointsonthe circuit. 

3. TheinsulationresistanceshallbemeasuredbetweenEarthtophase,Earthtoneutral,Phaset

o neural 

AndPhasetophase. 

4. Polaritytestonsinglepoleswitches. 

 
ompletionCertificates: 

All the above tests shall be carried out in presence of client and the results shall 

berecordedinprescribedforms. 

Any default during the testing shall be immediately rectified and that section of 

theinstallation shall be re tested. The completed test result form shall be submitted 

totheclientforapproval. 

On completion of an electric installation a certificate shall be furnished by 

thecontractor, countersigned by the certified supervisor under whose direct 

supervisionthe installation was carried out. This certificate shall be in a prescribed 

form asrequiredbythelocalelectric supplyauthority. 

 
Light 

Fixtures

Scope: 

The scope of work shall cover the supply, assembling, installation, testing 

andcommissioning of various types of light fixtures as per specification and 

lateststandards, including wiring from ceiling rose/ point to the fixturewith 3 

coreflexiblecooper conductorwire. 

Allcodesandstandardsmeanthelatest.Wherenotspecifiedotherwisetheinstallationshallge

nerallyfollowtheIndianStandardCodeofPracticeortherelevant British 

StandardCodeofPracticeintheabsenceofIndianStandard. 

Thelight fixturesshallbeofstandardmakefromlistofvenderaspertender. 

 
GeneralRequirements: 

Allfixturesshallbecompletewithballast,igniters,starter,capacitor,lamp,accessories and 

prewired atmanufacture work. 

Fixture shall be completely wired with FRLS wires and constructed to comply withthe 

regulations and shall confirm to relevant IS standards for Electric LightingFixtures, 

unlessotherwisespecified. 

AllthefixturesareaspertheIP– 2X/4Xprotectionfor indoorapplicationwhereas 

IP-6Xprotectionforoutdoorapplication. 188 



 

 Thelightingfixturesshallcomplywiththefollowingrequirements. 

a) LuminariesshallhavehighefficiencyLumenOutput/Watts 

b) Enclosuresshallbewithcorrosionresistancepaints. 

c) For all the fluorescent fittings the ballast shall be High Frequency 

ElectronicBallast only (less than 10% Total Harmonic Distortion). Fittings shall 

preferablyhaveintegralballastsandshallconfirmto relevantIS. 

d) Fluorescent/LED fittings shall be provided for indoorareas as specified in 

SOQ.HPSV/LED or other fittings as specified in SOQ shall be provided for 

outdoor andyardareas. 

e) All high bay/mid bay/low bay type and well glass/street/flood light fixtures 

shallbeofextruded castaluminiumbody. 

f) AllLED typefixturesshallbeconsideredwithintegraldriver. 

g) ConstantcurrentandconstantvoltageprotectionshallbeconsideredinLEDtypefixtures

. 

h) Allhard wareshallbeofSS302grade. 

i) AllLEDfixturesshallbeconsideredwithSMDtypeLEDs. 

Lamps: 

Lamps used for temporary lighting service shall not be used in the final lamping 

offixtureunits. 

Lamps shall be of wattage and type as given in the drawings and schedules. 

Wherenotgiven,thedetailsshallbeascertained from theclientbeforeprocurement. 

Lamps for permanent installation shall not be placed in the fixtures until so directedby 

the Client's representative, and this shall be accomplished directly before 

therespectiveportionsarereadyforoccupation. 

 
LEDLightFixtures/Lightings: 

LEDfixturesshallbegenerallyhaving 

 LEDluminousEfficacylumens/watt: -100%min. 

 EfficiencyofElectronicssystem:- 80%-85%min. 

 LEDLamp/Lightefficiency :- 85%-90%min. 

 TotalHarmonicDistortion :- ForOutdoorFittings-≤10% 

ForIndoorFittings-≤10% 

 PowerFactor :- ≥0.85 

 ColourRenderingIndex(CRI) :- ≥70 

 Colourtemperature/apparent  : ≥5700K(Coolday light) 

 Radiation :- No Ultra-Violet (UV) or Infra-Red

 (IR)radiation 

:-NoRFtointerferewithradioequipment 

LEDLife :-LongLife, generally50,000Hrs. 

RoHScompliant,Eco-Friendlygreentechnology,Mercuryfree 

Outdoor LED fixtures must be fully enclosed with minimum IP Rating of 

IP66/65(Weatherproof). LED optical system must be gasketed (enclosed) to 

minimize lightdirtdepreciation. 

ElectricalsafetyforoutdoorLED LightsshallbeofClass-I. 

Luminariesmustbeclearlymarkedwithmanufacturername,modelnumber,electricalrating

andagencyapproval(Ifapplicable-CSA,UL, etc.). 

2. 189 



 

LightingPoles 

Lighting poles shall be steel tubular swaged type made from GI pipe conforming 

toIS:1239mediumclass and madeas perIS:2713. 

Street light pole, steel tubular swaged type, 9 / 7.5 / 6 meter long (6 / 4.5 / 3.0m 

x1.5mx1.5m)139.7mm,114.3mm,88.9mmdiarespectively,4.85mm,3.65mm,3.25mm 

thick respectively, with M.S. base plate, pipe cap, single/double arm of 

1/0.5mheight&andoverhung1/1.5mlongGIpipehavingdia.tosuitthesocketof250/150/70W 

etc, 240V, HPSV/LED/MH/HPMV lighting fixture as applicable. Street 

lightpoleshallbeconformingtoIS2713:1980.andwith 

1. PVCjunctionboxesonpolewith8 wayconnector&1 no.4 ASPMCB. 

2. Streetlightpoleshallbeasperapproveddrg. 

3. Internalpolewiringwith3core1.5/2.5sqmmflexiblestrandedcooperconductor,FRLS 

insulated wire from junction box to up to Street light / Flood light 

/fixtureasperBOQandasrequired. 

 
TEST: 

TheroutinetestsshallbeconductedaspertherelevantIndianStandards 

 
10.0SAFETYEQUIPMENTS 

 
The contractor shall provide safety equipment as per IE rules / as specified in BOQ, 

ontheHVpanels,Generatorpanels,ControlpanelsandmainMVpanelrooms.Generallyfollowin

gshallbeprovided: 

Rubber mat 1000mm wide, conforming to IS:15652 Class-A for 1.1kV LV 

voltage&IS:15652 Class-B for 33/11kV HT voltage in front of all the LT &HT panel 

for theirentirelength. 

Pairs of electrically tested rubber gloves.These are to be kept in a suitable 

woodenbox. 

A shock treatment instruction chart in English and local language duly framed 

asdetailed in IS:1355.Detail of the nearest medical facility available with 

phonenumbershallalsobe kept. 

First aid box containing of medicines for treatment of electrical burns in the 

mainswitchroom. 

ABC powder type ‘Ceasefire’ portable type Fire Extinguishers as per IS:13849 

orsuitable Kg capacity with necessary clamp for erection on wall for the 

individualsubstation,panelroomsrequirementandfiresafetyguideline. 

Danger / Caution notices in English shall be fixed permanently on the equipment 

tocomplythe requirementofIErules. 

Safetypostersforvigilanceagainstelectricalaccidentsasdetailed inIS:1255. 

Fire buckets with MS angle stand and with 4 Nos. round bottom fire buckets 

markedfireshallbeprovidedintheHTsub station. 

3 Mtr&6 Mtr. long folding aluminium ladders for safe maintenance of 

lightingsystem,etc. 

 
11.0OTHEREQUIPMENTANDACCESSORIESSPECIFICATIONS: 

 
Thisdefinesspecificationsandrequirementsmainlyfortheequipmentandaccessories, 

whicharegenerallysuppliedbytheerectionagency. 190 



 

All materials, accessories, consumable to be supplied by the contractor shall 

beselected from the list of specified make and shall conform to the specification 

givenhereunder. 

The equipment shall be manufactured in accordance with current Indian 

Standardspecifications wherever they exist or with the BS or NEC specifications, if 

no such 

ISstandardsareavailable.Intheabsenceofanyspecification,thematerialsshallbeasappro

vedbytheowner/consultant orhisauthorizedrepresentative. 

All similar materials and removable parts shall be uniform and interchangeable 

withoneanother.Makesofboughtoutitemsselectedbythecontractormustbeapprovedven

der list oftender. 

 
CableTrays: 

Theseshallbechanneltype,fabricatedfromstructuralsteel,hotdipgalvanised,completewith

allaccessoriessuchas bends,tees andreducers. 

MS /AluminiumflatclampswithG.I./ Chromeplatedbolts,nuts/screwsto 

beusedforclamping cables. 

Sizesofthesetraysshallbeasspecifiedinbillofquantities/drg.orapprovedbyclient. 

Size150mmandaboveshallbeladdertypeandbelow150mmshallbeperforatedtype. 

Collarsizeoftheladdertypecabletrayshallbe100mmand50mmforperforatedtype. 

 
CableGlands: 

Cable glandsshall beheavy dutydoublecompressiontypeof Ni-Platedbrass. 

Theseshallbesuitableforarmoured/Unarmouredcables,whicharebeingused. 

 
CableConnectors: 

Cableconnectors,lugs/sockets,shallbeofcopper/aluminiumalloy,suitablytinned,solderles

s,crimping type. 

Theseshallbesuitableforthecablebeingconnectedandtypeoffunction(suchaspower, 

controlorconnection toinstrumentsetc.). 

 
CableIndicators 

All cables shall be identified by cable tag of 2 mm. thick, 15 mm wide of 

enoughlengthofAluminiumstrapssecurelyfastenedtothecable.PVCidentificationnumber

, ferrulesshallbe used foreachwire. 

 
G.I.PipeforCables: 

Forlayingofcablesunderfloor,Med.DutyG.I./UPVC/RCCpipesshallbeused. 

Pipeshall 

belaidatonangleofmax.45deg.totrenchwall.Bothendsofpipeshallbesealedwithapprove

dW.P. Sealingplasticcompoundaftercablingwork. 

Sizeofpipeshalldependupontheoverallouterdiameterofcabletobedrawnthroughpipe. 

Todeterminethesizeofpipe,assumethat40%areaofpipeshallbefreeafterdrawingofcable. 
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C ERECTION, TESTING & COMMISSIONING

OFELECTRICALINSTALLATIONS 

 
Scope 

The intent of this specification is to define the requirements for the installation,testing 

and commissioning of the electrical system like HT Equipment, HT 

Panel,transformer, M.V panels, Cables, earthing system, Internal and External 

lighting,Lightfixturesetc.Requirementofthisprojectshallbeasspecifiedinbillofquantities 

/ approved drawings / general specifications or as per the battery limitsfixedbythe 

owner / consultant. 

 
Standards 

The work shall be carried out in the best workman like manner in conformity with 

thisspecification, the relevant specification / codes of practice of the Indian 

StandardsInstitution,approveddrawingsandtheinstructionsissuedbytheauthorizedreprese

ntative, from timeto time. 

SomeoftherelevantIndianStandardsarelistedelsewhereinthistenderdocument. 

Inadditiontothestandardsmentionedinthetender,allworksshallalsoconformtotherequireme

ntofthe following: 

 
1. IndianElectricityActandRulesframedthereunder 

2. FireInsuranceRegulations. 

3. RegulationslaiddownbytheChiefElectricalInspectoroftheState/StateElectricityBoard/U

nionTerritory. 

4. Regulations laiddownbytheFactoryInspector oftheState/UnionTerritory. 

5. Anyotherregulationslaiddownbythelocalauthorities. 

6. Installation&operationmanualsoforiginalmanufacturersofequipment. 

 
ERECTION&TESTING: 

 
The contractor shall make his own arrangement for safe transportation of all the 

itemstotheerectionsiteandalsocarryoutcompleteloading/unloadingduringtransportation.E

quipmentshallnotberemovedfrompackingcasesunlessthefloorhasbeenmadereadyforinstal

lingthem.Thecasesshallbeopenedinpresenceoftheclient / consultant or his authorized 

representative. Any document if found with theequipmentshallbe 

handedovertotheclient'srepresentative. 

 

 
MOTORCONTROLCENTER,DISTRIBUTIONBOARDS: 

Erection 

Electrical panels his own arrangement for safe transportation of all the items to 

theerectionsiteandalsocarryoutcompleteloading/unloadingduringtransportation. 

The contractor shall be responsible for final assembly and interconnection of busbars 

/ wiring. Foundation channel shall be delivered in convenient shipping 

sectionbythemanufacturer. 

Switchgear shall be aligned and levelled on their base channels and bolted to themas 

pertheinstructionsoftheclient/consultant. 

The earth bus shall be made continuous throughout the length. Loosely 

suppliedrelays and instruments shall be mounted and connected on the switchgear. 

Thecontacts of the draw out circuit breaker shall be checked for proper alignment 



 

andinterchangeability. 

After erection, the switchboard shall be inspected for dust and vermin proof. Anyhole 

which might allow dust or vermin etc. to enter the panel shall be pluggedsuitably at 

no extra cost. If the instrument transformers are supplied 

separately,theyshallbeerected as perthedirection oftheclient/consultant. 

The contractor shall fix the cable glands after drilling the bottom / top plates of 

allswitchboards withsuitableholesatno extracost. 

Range of overload relays / timers etc. shall be checked with requirement of 

motoractually to be connected at site and if the same is undersized / oversized, it 

shall bebrought to the notice of the client / consultant, who shall arrange 

procurement ofcorrectedcomponents. 

However,thecontractorshallnotchargeanythingextraforlabourforsuchreplacements. 
 

Testing 202 



 

Before electrical panel is energised, the insulation resistance of each bus shall 

bemeasuredfromphasetoground.Measurementshallberepeatedwithcircuitbreakers 

inoperating positions andcontacts open. 

Before switchgear is energised, the insulation resistance of all control circuits 

shallbemeasuredfromlinetoground. 

Each circuit breaker shall be drawn out of its cubicles, closed manually and 

itsinsulationresistancemeasuredfromphasetophaseandphasetoground. 

All adjustable direct acting trip devices shall be set using values given by 

themanufacturer. 

The dielectric strength of insulating oil wherever applicable shall be checked. 

Beforeswitchgearisenergised, 

Thefollowingtestsshallbeperformedoneachcircuitbreakerinitstestposition. 

1. Close and trip the circuit breaker from its local control switch push button 

oroperatinghandle.Switchgearcontrolbusmaybeenergisedtopermittestoperation of 

circuit breaker with A.C. closing with prior permission of the client /consultant. 

2. Test tripping of the electrically operated circuit breaker by operating 

mechanicaltripdevice. 

3. Test proper operation of circuit breakers latch, check carriage limit switch 

ifprovided. Test proper operation of lockout device in the closing circuit. 

Whereverprovidedbysimulating conditionswhichwouldcausealockout tooccur. 

4. Trip breaker either manually or by applying current or voltage to each of 

itsassociatedprotective release. 

Before switchgear is energized, the tests covered above shall be repeated with 

eachbreakerin itsnormaloperating position. 

Capacitorbanksshallbetestedaspermanufacturer’sinstructions. 

Allelectricalequipmentalarmsshallbetestedforproperoperationbycausingalarms 

tosoundunder simulatedabnormalconditions. 

Insulationresistancetest(contactsopen,breakerrackedinposition)Betwe

eneachphaseof bus : Mega ohm 

Betweeneachphaseandearth : Megaohm 

DCandACcontrolandauxiliarycircuits :

 MegaohmBetwee

neachphase ofCT /PT 

BetweenCT&PTcircuitifany : Megaohm 

 
InstallationofCableNetwork: 

Cable network shall include power, control and lighting cables which shall be laid 

inunderground trenches, cable trays, G.I. pipes, or on building structures as 

perdrawings / site condition as per cable schedules or as per the client / 

consultant’sinstructions. 

Supply & installation of cable trays, G.I. pipes / conduits, cable glands and socketsof 

end isolators, junction boxes, remote push button stations, etc. shall be in 

thescopeofthecontractor. 

 
GeneralRequirementsforHandlingCables: 

a) Before laying cables, this shall be tested for physical damage, continuity, absence 

ofcrossphasing,insulationresistancetoearthandbetweenconductors.Insulation 

resistancetestsshallbecarriedoutwith500/1000Vmegger. 203 



 

b) The cables shall be supplied at site, wound on wooden drums as far as possible. 

Forsmaller length and sizes, cables in properly coiled form can be accepted. The 

cablesshall be laid by mounting the drum of the cable on drum carriage. Cables 

shall behandledandlaid asperIS1255. 

c) While drawing cables through G.I. pipes, conduits, RCC pipes, ensure that size 

ofpipe is such that, after drawing cables, 40% area is free. After drawing cables, 

theend of pipeshallbesealedwithapprovedWPsealingplastic compound. 

d) Armoured cables shallnever be concealedin walls/ floors/ roads 

withoutG.I.pipes,conduitsorRCCpipes. 

e) A minimum loop of 3 m shall be provided on both ends of the cable, and on 

bothendsofstraightthrough cable jointifany. 

f) Cable shall be neatly arranged in the trenches / trays in such manner so that criss-

crossing is avoided and final take off to the motor / switchgear is 

facilitated.Arrangement of cable within the trenches / trays shall be the 

responsibility of thecontractor. 

g) All cable routes shall be carefully measured and cable cut to the required 

lengthsand undue wastage of cables to be avoided. The cable routes indicated is 

indicativeonly and the same may be rechecked with the client / consultant before 

cutting ofcables. 

h) All temporary ends of cables must be protected against dirt and moisture to 

preventdamage to the insulation. For this purpose, ends of all PVC insulated cables 

shall betaped with an approved PVC or rubber insulating tapes. Use of friction type 

or otherfabric typetape isnotpermitted. 

i) Wherever cable rises from underground / concrete / masonry trenches to motors 

/switchgears / push buttons, these shall be taken in G.I. pipes of suitable size, 

formechanical protection up to 300 mm. distance of concerned cable gland or 

asinstructedbytheclient/consultant. 

j) The cable pass through foundation / walls of other underground structures, 

thenecessary ducts for opening will be provided in advance for the same. 

However,should it become necessary to cut holes in existing foundation of 

structures theelectrical contractor shall determine the location and obtain approval 

of the client /consultantbeforecutting is done. 

k) Cable trays, racks and trenches shall be installed to allow for 20% future 

cables.Cable installation shall provide minimum cable bending radius recommended 

bycablemanufacturer. 

 
ayingofCables(UndergroundSystem) 

Cables shall be so laid in trench that this will not interfere with other 

undergroundstructure. All water pipes, sewage lines or other structures which 

become exposedby excavation shall be properly supported and protected from 

injury until the fillinghas been rammed solidly in places under and around them. 

Any telephone or othercables coming in the way are to be properly shielded / 

diverted as directed by theowner/consultant. 

The cables shall be laid and protected by filling trench bottom with a layer of 

sand.Thissandshallbelevelledandcableslaidoverit.Thesecablesshallbecoveredwith150

mmofsandontopofthelargestdiametercableandsandshallbelightly 
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compacted. This laying work shall comply withIS 1255with latest 

amendmentsandenclosedtenderdrawings 

 Cable shall be laid at minimum depth of 750 mm. in case of L.T. and 1000 mm. 

incase of H.T. from ground level. Excavation will be generally in ordinary soil. 

Thewidthoftrenchshallbesufficientforlayingofrequiredno. ofcables.

 The surface of the ground after back filling the earth shall be made good so as 

toconformin all respects to the surrounded ground and to the entire satisfaction 

oftheclient/consultant.

 Forallundergroundcables,routemarkersshouldbeinstalledatevery30Mt.Interval and at 

every route change along the cable route.Separate route markersshouldbeusedfor 

LT,HTand Instrumentationcables.

 Routemarkersshouldbegroundedingroundwith1:2:4cementconcrete.

 RCC Hume pipe for crossing road in cable laying shall be provided by employer. 

Nodeduction shall be made for cable laying in Hume pipe for not providing bricks, 

sandandexcavation.

 RCChumppipe&pipe sleevesshallbesealed atboth endsbybituminouscompound

/ WP sealing after laying and testing of cables by electrical contractor without 

anyextracharge. 

 
LayingofCableinMasonryTrenches 

 Masonry / concrete trenches for laying of cables shall be provided by 

employer.However, steel members such as M.S. angles / flats etc. shall be provided 

andgroutedbyelectricalcontractortosupportthecableswithoutanyextracharge.

 Cables shall be clamped to these supports with minimum saddles / clamps. 

Morethan one tier of cables can be provided in the same trench if the no. of cables 

aremore.

 EntryofcablesintrenchesshallbesealedwithapprovedWPsealingplasticcompoundtostop

entryofwaterintrenches.

 
LayingofCablesinCableTrays 

 CabletraysandsteelmemberssuchasM.S.angle/channel/flatsetc.shallbeprovidedand 

fixed bythecontractor.

 Cableshallbefixedincabletrays.Cablesshallbeclampedwithflatclampsandgalvanisedbolt

s/ nuts incabletrays.

 Earthingflat /wirecanalsobelaid incabletrayalongwithcables.

 Afterlayingofcables,minimum20%areashallbespare.

 
TerminationandJointingofCables: 

 For HT cables suitable size of heat shrinkable type termination kit shall be used 

asperBOQ/SLD.ForHTcablemanufacturer’srecommendationshouldbefollowed. 

 ForLTcables: 

1. All PVC/XLPE cables up to 1.1 KV grade, armoured or Unarmoured shall 

beterminated at the equipment / junction box / isolators / push buttons / 

controlaccessories,etc.bymeansofsuitablesizedoublecompressiontypecableglands,

crimpedtypesolderlesslugs /connectorsforterminationofcable. 

2. Armourofcableshallbeconnectedtoearthpoint. 

3. Incaseofterminationofcablesatthebottomofthepaneloveracabletrench 

havingnoaccessfromthebottom,aclosefitholeshouldbedrilled20in5 the 
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bottom plate for all the cables in one line, and then bottom plate should be 

splitin two parts along the centre line of holes. After installation of bottom plate 

andcableswithglands, itshallbesealedwithcoldsealingcompound. 

 
DressingofCableinsidetheEquipment: 

 After fixing of cable glands, the individual cores of cable shall be dressed and 

takenalong the cable ways (if provided) or shall be fixed to the panels with 

polyethylenestraps. Cable shall be dressed in such a manner that small loop of each 

core isavailableinside thepanel.

 For motors of 20 HP and above, terminal box if found not suitable for 

properdressingofaluminiumcables,theerectorshallmodifythesamewithoutanyaddition

alcost.

 
CableTestbefore andafterlaying ofcablesatsite:- 

1. InsulationResistancetestbetweenphases,phasetoNeutralandphasetoearth. 

2. Continuitytestofallthephases,neutraland earthcontinuityconductor. 

3. Sheathingcontinuitytest. 

4. Earthresistancetestofallthephasesandneutral. 

 All tests shall be carried out in accordance with relevant Indian Standard Code 

ofpracticeandIndianElectricityRules.TheVendorshallprovidenecessaryinstruments, 

equipment and labour for conducting the above test and shall bear allexpenses in 

connection with such tests. All tests shall be carried out in the 

presenceoftheclientandresults shallberecordedintheprescribedforms.

 
EARTHINGSYSTEM: 

 The plate/pipe electrode shall be installed as per IS: 3043 / tender specification 

/BOQ.

 Construction of the earthing station shall in general be as shown in the drawing 

andshall conform to the requirement on earth electrodes mentioned in the latest 

editionofIndianStandardIS:3043, CodeofPracticeforEarthingInstallation.

 The earth conductors (Strips / Wires copper / hot dip G.I.) inside the building 

shallproperly be clamped / supported on the wall with galvanised Iron clamps and 

MildSteel Zinc Passivated screws / bolts. The conductors outside the building shall 

belaidatleast600mm belowthe finishedgroundlevel.

 Measureearthresistanceofeachelectrodeseparately.Ifanumberofearthelectrodesare 

interconnected with one another, combined earth resistance 

shallalsobemeasured.Theearthresistanceofeachelectrodeand/oragroupofelectrodes 

shallnotexceedthevalues specified.

 Carryoutlineearthloopimpedancetest.Theloopcomprisesthelineconductorfromthepoint

offault,backtothesupplytransformer,thepaththroughtransformer winding, the earthed 

neutral point of the transformer and path for thatpointtothepoint offaultthrough 

theearthing system.

 ContinuitytestforearthcontinuityconductorswithELVtester.

 The complete earthing system shall be mechanically and electrically bonded 

toprovidean independentreturnpathtotheearth source.
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Test: 

 TheentireearthinginstallationshallbetestedasperrequirementsofIndianStandardSpecifi

cationIS:3043.

 ThefollowingearthresistancevaluesshallbemeasuredwithanapprovedearthMeggerandr

ecorded.

1. Eachearthingstation 

2. earthingsystemasawhole 

3. Earthcontinuityconductors 

4. Earthconductorresistanceforeachearthedequipmentshall 

bemeasuredwhichshallnot exceed5ohmin eachcase. 

 Measurementsofearthresistanceshallbecarriedoutbeforeearthconnectionsaremadebet

weentheearthand theobject tobe earthed.

 Alltestsshallbecarriedoutinpresenceoftheclient’s orPMC.

 
Erection: 

Ceiling/WallOutletBoxesforLights/Fans: 

 Outletboxesshallbeofsteelwithcoverandsoinstalledastomaintaincontinuitythroughout.

 Inbeamsconduitsocketshallbeprovidedinplaceofoutletboxes.Thesameshallbeused 

forinstallationofluminaries.

 Forfixinglightfixtures/brackets,outletboxescompletewithknockoutforholdingconduitss

hallbeused.Forlightingfixturesuitablefor40/20wattsfluorescenttubes

/incandescentlamps/mercuryvapourlamps,onlyoneoutletboxisrequired. 

 For fixing ceiling fans, circular outlet boxes, 100 mm. diameter, complete with 

12mm. dia. Mild Steel rod 300 mm. long, for holding 12 mm. dia. Mild Steel cover 

125mm.dia.at bottomshallbe used.

 
SwitchandSocket: 

 Switches shall be installed at 1200 mm above finished floor level unless 

otherwiseindicatedon the drawings. In office area switch boxinstalled at 900mm 

from FFLcanbeaccepted.

 
InstallationofLightingFixtures: 

 Scope of work under this item shall start from light point, with 3 nos. 1.5 mm.² 

PVCinsulatedwiresfromconnectortotheconnectorinsidethelightingfixture,connections, 

fixing of lighting fixture complete with all accessories, lamps on wall /roof/steeltruss 

etc.testingthelightingfixtureandcommissioning.

 
InstallationofExhaustFans: 

 Scope of work under this system shall start from exhaust fan point, with a 

ceilingrose, 2 core 2.5 mm.² PVC insulated wire from ceiling rose to connector of 

exhaustfan, connections, making fan opening in walls including repair / finishing 

fixing ofexhaust fan complete with accessories and louvers on walls with hold-fasts, 

testingtheexhaust fansandcommissioning.

 
COMPLETIONTESTSofINSTALLATION: 
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Aftersupplyandinstallationofcompleteprojectoraparticularbuilding/area,following tests 

shall be carried out by the contractor before switching on the power 

toinstallationandtheresultsshallberecordedandsubmittedtotheSite-Engineer. 

If results are not satisfactory / as per standards set herewith, the contractor 

shallidentify the defects / short coming and shall rectify the same. Nothing extra shall 

bepaidforcarryingoutthesetestsandcontractorhastoarrangeallnecessaryinstruments. 

 
InsulationResistance 

 The insulation resistance shall be measured by 500 volt Megger with all fuses 

inplaces,circuit breakerand allswitches closed

 The insulation resistance of an installation, measured shall not be less than 

50mega-ohms dividedbythenumber ofpointsonthe circuit.

 TheinsulationresistanceshallbemeasuredbetweenEart

htophase

EarthtoneutralP

hase to 

neuralPhasetop

hase 

 Earthcontinuitytestforallpoints,fixtures,fansetc.

 Polaritytestallsinglephaseswitches.

 
CompletionCertificates: 

 All the above tests shall be carried out in presence of client and the results shall 

berecordedinprescribedforms.

 Any default during the testing shall be immediately rectified and that section of 

theinstallation shall be re tested. The completed test result form shall be submitted 

totheclientforapproval.

Oncompletionofanelectricinstallationacertificateshallbefurnishedbythecontractor, 

countersigned by the certified supervisor under whose direct supervision theinstallation 

was carried out. This certificate shall be in a prescribed form as required 

bythelocalelectricsupplyauthority. 

 
STATUTORYAPPROVAL 

The Contractor shall be totally responsible for obtaining statutory approval from 

theelectrical inspector or any other statutory authority for the entire installation carried 

outby him unless otherwise specified and agreed. Necessary test reports, drawings 

&documentsshallbesubmittedbyhimtoelectricalinspector.Thiswillbeanintegralpart of the 

contract and shall not be paid for separately. The contractor shall 

liaisonwithlocalelectricsupplycompanyforgettingpowersupplyandonlynecessar

yfees,ifany,payabletosupplycompanyshallbebornebytheOwner. 

 
HANDINGOVER/TAKINGOVER: 

Aftercompletionofworksandtestsspecifiedabove,thevariousinstallationsofequipment can 

be taken over by the employer as and when these are ready in 

allrespects.Thedefectliabilityperiodshallstartfromthedate,whenalltheinstallationsoftheequ

ipmenthavebeenexecuted,testedasdescribedabove,successfullycommissionedandhanded 

overaftertrialrun. 



 

(D) APPROVEDVENDORLISTFORELECTRICALEQUIPMENT/COMPONENT 

ITEMDESCRIPTION APPROVEDMAKE 

PROTECTIVERELAYS(NUMERICAL 

TYPE) 

ABB/ ALSTOM / CGL/GE/L&T/SCHNEIDER 

/SIEMENS 

PROTECTIVE/AUXILLARYRELAYS 

(ELECTROMECHANICALTYPE) 

ABB/ALSTOM/CSPC/EASUN REYROLLE/GE 

/GECL& T/SCHNEIDER/SIEMENS 

ELECTRONICCIRCUITRELAY ALLENBRADLEY/OEN/OMRON/PLA 

CONTROLANDRELAYPANEL ABB/ ALSTOM /EASUNREYROLLE/L&T/ 

SCHNEIDER/SIEMENS 

INSTRUMENTTRANSFORMERS(CT/P

T) 

AEP/ASHMOR/AUTOMATICELECTRIC/CGL/CON

TROL & SWGR / ECS / GILBERT ANDMAXWELL 

/INDCOIL /JYOTI /KAPPA/ 

PRAGATI/PRECISE/SILKAANS 

L.V.SWITCHBOARD-

DRAWOUT/FIXED TYPE (PCC / 

PMCC / MCC 

/MLDB/MPDB/MOVDB/APFC) 

ABB / ALPHA NIPPON / C & S / CGL 

/ELEMBICA /ELEMECH/HORIZON 

/INDUSTRIAL CONTROLS / L&T / 

PATELBROTHERS / POSITRONICS/ POWER 

&INSTRUMENTATION (O) LTD. / SCHNEIDER 

/SIEMENS/SUNAUTOMAT/SWATI SWITCH- 

GEAR/HIGHVOLT 

NoteNo.-1: 

Any LT Panel Manufacturer meeting / possessing the following 

requirementsas a minimum shall also be qualified as an approved vendor for 

supply of LTPanels: 

1. Shouldhave obtainedapproval fromCPRI/ 

ERDAandobtainedtypetestcertificateforLTPanelwithratedvoltageof41

5V(3-Ph. 

+ N), 50Hz rated frequency and min. 3200A rated current 

andhavingshortcircuit withstandingstrengthofmin.65kAforonesec. 

2. Shouldhave obtainedapproval fromCPRI/ 

ERDAandobtainedtypetestcertificateforDegreeofProtectionClassIP-

55orabovefor LT Panel with rated voltage of 415V (3-Ph. + N), 

50Hz 

ratedfrequencyandcertificatesmusthavevalidationforcurrentyear.. 

3. ShallhaveIn-housepanelfabricationfacility. 

4. The company should be in existence for mini. 5years and shall 

haveGST Registration Certificate. 209 



 

5. ShallbeISO9001:2015orlatestamendeduptodatecertified 

6. The panel manufacturer should have min. average turnover of 

3Crores for similar panel manufacturing in last Two (2) financial 

year(Tradingorcontractingturnovershallnotbeconsidered),dulycertifie

dbycharteredaccountant. 

Necessarysupportingdocuments/copyofcertificatesdulynotarizedshallbesubmittedalong 

with the technical bid along with self-attested undertaking for manufacturingfacilities on 

panel manufacturer’s letter head (by bidder submitting bid as a panelmanufacturer or 

by the bidder who is proposing to supply panel or carry out panelrelated work from such 

manufacturer including submission of back-up guarantee as pertender). AMC reserves 

to inspect the works facility of such panel vendor at any stage ofbide / execution to 

assess the facility and verifying the requirements as specified above(The cost of such 

visit by AMC officials of up to two persons including travel, lodging,boarding, local 

conveyance, etc. shall be borne by bidder). Further bidder and vendor(LT Panel 

manufacturer) to note that at any stage if it is observed that the LT panelvendor details 

submitted are incorrect or fake or forged, RMC reserves right to 

initiateactionagainstsuchbidder/vendor includingkeepingtheirregistration atAMCin 

abeyanceforupto3yearsorasdecidedbytheconcernedauthorityofAMC. 

AIRCIRCUITBREAKERS ABB/ AREVA/L&T/SCHNEIDER/ 

SIEMENS/LEGRAND/C&S 

MCCB’S ABB/C&S/GEC/L&T/SCHNEIDER/ 

SIEMENS/LEGRAND/C&S 

SWITCHDISCONNECTORFUSEUNIT(

SDF)ANDSWITCHDISCONNECTOR 

ISOLATOR 

ABB/C&S/GEC/L&T/SCHNEIDER/SIEME

NS 

CHANGE-OVERSWITCH BCH/C&S/GEPOWER/HAVELLS 

/HPL/KRAUS& NAIMER/L&T /SCHNEIDER/ 

SIEMENS 

SOFTSTARTER(MICROPROCESSOR 

BASED) 

ABB/ CGPOWER(EMOTRON)/DANFOSS/ 

L&T/ROCKWELL/SCHNEIDER/SIEMENS 

MVCAPACITORS ABB/EPCOS/SHREEM/UNIVERSAL 

LVCAPACITORS/POWERCAPACITOR ABB/ ASIAN/BHEL/ 

CGL/EPCOS/GEC/HAVELLS / KHATAU 

JUNKER / MADHAV /MALDE / NEPTUNE 

/SCHNEIDER 

/UNIVERSAL/SHREEM/PRABODHAN/POWER 

MATRIX 

APFCPANEL ABB/ ASIAN/CGL/DATAR/EPCOS 

/L&T/NEPTUNE / SCHNEIDER / ALL 

APPROVEDVENDORSFORLTPANEL/EASUN/AL

STOM/ 

CSPC 

APFCRELAY/CONTROLLER ABB/ CUMMINS/DATAR/ENERCON/EPCOS 

/L&T 

/SCHNEIDER/SIEMENS/SYNTEL/TRINITY 

AC/DCPOWER&AUXILLARY 

CONTACTOR 

ABB/ BCH/C&S /GE/L&T/SCHNEIDER/ 

SIEMENS 210 



 

BI-METAL/ELECTRONIC/ 

MICROPROCESSORBASED

OVERLOADRELAY 

ABB/ C&S 

/GE/L&T/SCHNEIDER/SIEMENS/CSPC

/ALSTOM 

THERMISTERRELAY ALSTOM/INSTACONTROLS/MINILEC 

SINGLEPHASINGPREVENTER ABB/ C&S /GE/L&T/MINILEC/SCHNEIDER 

/SIEMENS 

TIMESWITCH GIC/LEGRAND/SCHNEIDER/SIEMENS/ 

THEBEN 

TIMERS/TIMEDELAYRELAY BCH 

/EAPL/L&T/LEGRAND/MINILEC/OMRON/P

LA/SCHNEIDER/SIEMENS/ 

TEKNIC/THEBEN/ELICO 

LIGHTFIXTURES BAJAJ/C&S/CGL/GE/HAVELLS/PHILIPS 

/SURYA/WIPRO 

LTPOWER& 

CONTROLCABLES/EARTHING 

CABLES 

ASIAN CABLE / AVOCAB / CCI / FINOLEX 

/FORT GLOSTER / HAVELLS / KEI / LAPP 

/NICCO /POLYCAB/PRIMECAB/RPGCABLES 

/RRKABEL/TORRENT/UNIVERSALCABLES 

WIRES-FLEXIBLES(ALLTYPES) AVOCAB/FINOLEX/KEI/L&T/LAPP/POLY

CAB/ RRKABEL/ 

UNIVERSAL/ANCHOR/HAVELLS/ATLAS 

LIGHTING/SMALLPOWERD

ISTRIBUTION BOARDS 

/ENCLOSURES 

ABB / BCH / C&S / ELDON / ENCLOTEK 

/HENSEL / INDO ASIAN / L&T / LEGRAND 

/RITTAL/SCHNEIDER/SIEMENS/HAVELLS/ 

STANDARDELECTRIC/ALLLVPANELVENDORS 

MCB,RCCB,RCBO/MCBISOLATORS ABB/ C&S 

/INDOASIAN/L&T/LEGRAND/MOELLER/SCHN

EIDER /SIEMENS/GEC/ 

HAVELLS/ 

MPCB ABB/C&S /L&T/SCHNEIDER/SIEMENS/ 

AREVA 

ALARMANNUNCIATORS(SOLIDS

TATE TYPE WITH 

LEDILLUMINATION) /FACIA 

ANNUNCIATOR 

ALSTOM/DIGICONT/ICA/IICP/MINILEC/PROC

ON INST. (P) LTD / 

PROTONELECTRONICS/APLAB 

DECORATIVE/MODULARSWITCH&S

OCKET 

ABB/ANCHOR /CLIPSAL /CRABTREE/L&T/ 

LEGRAND / MK - HONEYWELL 

/SIEMENS/SCHNEIDER 

CEILING/WALLMOUNTING/ ALMONARD/BAJAJ/CGL/HAVELLS /211 



 

EXHAUSTFANS KHAITAN/ORIENT/USHA 

CONTROL/SELECTORSWITCH ABB/ALSTOM/BCH 

/GEPOWERCONTROLS/HAVELLS/KAYCEE/L&T/

SCHNEIDER/ 

SIEMENS/RECOM/SULZER/EE/JYOTI 

INDICATINGLAMPS BCH/L&T / SCHNEIDER/SIEMENS/TEKNIC 

CONTROLS/VAISHNO/IEC/EE 

TERMINALBLOCK/CONNECTORS CONNECTWELL/ELMEX/PHEONIX/ 

TELEMECHANIQUE/WAGO 

CONTROLTRANSFORMER AE/ASHMORE/G&M/INDCOIL/NEC/ 

PRAGATI/PRECISE/SILKAANS 

SEMICONDUCTORFUSE BUSSMANN/FERRAZ/GE/SIEMENS 

HRCFUSE(POWER&CONTROL) ABB/C&S /GE/L& T/SCHNEIDER/ 

SIEMENS/TECHNOELECTRIC 

PUSHBUTTONS BCH/L&T/ RASS/SCHNEIDER/SIEMENS/ 

TEKNIC/VAISHNO 

PUSHBUTTONSTATIONS/JUNCTIONB

OX 

(CASTALUMINIUM) 

BALIGA/BCH /CEAG 

/EXPROTECTA/FCG/FLEXPRO 

/HANSU/HENSEL/PUSTRON/ 

SCHNEIDER/SIEMENS/SUDHIR/EXCEL 

NONMETALLICENCLOSURES 

(INCLUDINGINDUSTRIAL

RECEPTACLES) 

BCH /HENSEL/LEGRAND/PUSTRON/RITTAL 

/ SCHNEIDER/SIEMENS/SINTEX 

DIGITAL METER (EXCEPT KWH 

/LOADMANAGER/MULTIFUNCTION 

METERS) 

AE/ALSTOM/KRYKARD/L&T/MASIBUS/NIPPEN

/RISHABH/SCHNEIDER/SECURE/ 

SIEMENS/IMP/MECO/ASIAN 

ELECTROMECHANICALMETERS- 

AMMETER& VOLTMETER 

AE/IMP /MECO /RISHABH 

KWH/LOADMANAGER/MULTI 

FUNCTIONMETER 

ABB/KRYKARD/L&T/ SCHNEIDER/SECURE 

CABLELUGS 3D/ COMET/CONNECTWELL/DOWELLS/ 

JAINSON/3M 

CABLE GLANDS (SINGLE / 

DOUBLECOMPRESSION,NI-

PLATTEDBRASS) 

BALIGA/BRACO/COMET/ELECTROMEC/EX-

PROTECTA/FCG /HMI /JAINSON / 

SIEMENS/SUDHIR 

CABLEGLANDS-POLYAMIDE FIBOX/GEWISS/HENSEL/LAPP 

GICABLETRAYS GLOBE/INDIANA/JACINTH/LEGRAND/ 

M.M.ENGINEERING/SHARDA/SILVERLINEPO

WER/VATCO/SUPERELECTRO 

UPVCCONDUIT&ACCESSORIES AKG/CLIPSAL/L&T/POLYCAB/PRECISION / 

SALZER 

MS/GICONDUIT&PIPES BECINDUSTRIES/JINDAL/JKTUBE/S2A12IL/ 
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 TATASTEEL/ ZENITH 

HANDHELDDIGITALMULTIMETER/ 

CLIP-ONMETER/MEGGER 

FLUKE/IMP/MECO/MOTWANE/RISHABH 

CAPACITORDUTYCONTACTOR EPCOS/ABB/SIEMENS/L&T/SCHNEIDER/C&S 

ALUMINIUMBUSBARMATERIAL BANCO/HINDALCO/JINDAL 

PANELCRCA/MS/GIPLATES&SHEET ESSAR/TATA/JINDAL/SAIL 

CHEMICAL TYPE 

EARTHINGINCLUDINGCOPPE

RBONDEDELECTRODE& BACK 

FILLCOMPOUND 

ASHLOK / CURSP / ECO TECHNOLOGY 

&PROJECTS/ENNOVINFRA/ERICO/ISGGLOBAL 

/PRAGATIELECTROCOM/SAARAEARTHING/E

QUI.REPUTEDMAKESUBJECTTOCLIENT 

APPROVAL 
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SPECIFICATIONSFORINSTRUMENTATIONWORKS 
 
 
 

INTENTOFSPECIFICATIONS 
 
Thisspecification alongwithspecificjobrequirements(ifany)isintendedtocoverthe 

design,engineering,supply,installation, testingandcommissioningofentire 

instrumentation equipmentanditemsandaccessoriesincludingconsumableagainst 

pricequotedforinstrumentationworksasindicated hereinandelsewherecovererdin 

thescopeofthistender. 
 

Compliancewith this specificationand/or review ofanyofthe vendordocumentsshall 

notrelievethevendorofhisresponsibilitytowardshiscontractualobligationwith 

regardtothecompletenessandsatisfactoryoperationofthe SPS. 
 

APPLICABLENATIONAL/INTERNATIONALSTANDARDS 
 
AGA             AmericanGas Association,GasMeasurementCommittee 

 
ANSI/ASME  AmericanNationalStandardsInstitute/AmericanSocietyofMech. 

Engineers 
 

B1.20.1       PipeThreads 
 

B16.5          SteelPipeFlangesandFlangedFittings 
 

B16.20        RingJointGasketsandGroovesfor SteelPipeFlanges 
 
ANSI/FCI      AmericanNationalStandardsInstitute/FluidControlsInstitute 

 
70.2ControlValveSeatLeakageClassification 

API              AmericanPetroleumInstitute 

 
RP520         Sizing,selectionandinstallationofpressurerelieving 

systemsinrefineries. 
 

Part-I-  Sizingandselection 
 

Part-II-Installation 
 

RP521         Guideforpressurerelievinganddepressurisingsystems 
 

RP526         Flangedsteelsafetyreliefvalves 
 

RP527         Seattightnessofpressurereliefvalves 
 

MPMS          ManualofPetroleummeasurementstandards 
 

RP551         Processmeasurementinstrumentation 
 

Part-I  ProcessControlandInstrumentation 

RP552         TransmissionSystems 216
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S2000         Ventingatmosphericandlowpressurestoragetanks 
 

S670           Vibration,Axial-PositionandBearingTemperature 

MonitoringSystems 

ASTM           AmericanSocietyforTestsandMaterials 

BS               BritishStandards 
 

BS-1042                 MeasurementofFluidFlowinClosedConduits 
 

BS-5308Part-II      SpecificationforPVCinsulatedcables 
 

BS-7244                 BreatherValves 
 
DIN-43760   TemperatureVs.ResistancecurvesforRTDs 

 
DIN-19234   ElectricalDistanceSensors;DCinterfacefordistancesensorsandsignal 

Converter 
 

 

DIN-50049   DocumentonMaterialTesting 

IEC              InternationalElectrotechnicalCommission 
 

IEC79         ElectricalapparatusforExplosiveGasatmosphere 
 

IEC85         Thermalevaluationandclassificationforelectrical 

insulation 

IEC332        Testonbunchedwiresorcables 

 
PartIIICat.A 

 
IEC529        Classificationofdegreeofprotectionprovidedby 

enclosures 

IEC534-2    IndustrialProcessControlValves-Flowcapacity 
 

IEC584-2    Thermocouples-Tolerances 
 

IEC751        IndustrialPlatinumResistanceThermometerSensors 
 

IEC801        Electromagneticcompatibilityforindustrialprocess 

measurementandcontrolequipment 

 
IS                IndianStandard 

 
IS-5             Coloursforreadymixedpaints 

IS-319         Specificationforfreecuttingbrassbars,rodsandsections IS-

1239       MildSteeltubes,tubularsandotherwroughtsteelfittings IS-1271       

SpecificationofThermalEvaluationandClassificationof 

ElectricalInsulation 217
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IS-1554Part-IPVCinsulated(heavyduty)electricalcables –working 

Voltageuptoandincluding1100V 
 

 

IS-2074       Readymixedpaints,airdrying,red oxide-zincchrome 

IS-2147       Degreeofprotectionprovidedby enclosuresfor low 

Voltageswitchgearandcontrolgear 
 

 

IS-2148       Flameproofenclosuresforelectricalapparatus IS-

3624       SpecificationforPressureandVacuumgauges IS-

5831       PVC insulationandsheathofelectriccables 

IS-7358       SpecificationforThermocouples 
 

IS-8784       Thermocouplecompensatingcables 
 
ISA              InstrumentSocietyofAmerica 

 
S-5.2           Binarylogicdiagramsforprocessoperations 

 
S-7.3           Qualitystandardforinstrumentair 

 
S-75.01       Flowequationsforsizingcontrolvalves 

 
ISO5167     Measurementoffluidflowbymeansoforificeplates,nozzlesandventure tubes 

insertedincircularcross-sectionconduits 

NACE           NationalAssociationofCorrosionEngineers -MR-01-75 

NEC             NationalElectricCode 
 
NEMA           NationalElectricalManufacturer’sAssociation 

 
ICS-6           Enclosuresforindustrialcontrolandsystems 

 
NFPA            NationalFireProtectionAssociation 

 
NFPA-496     Purgedandpressurisedenclosuresforelectricalequipment 

 
OSHA           OccupationalSafetyandHealthAuthority 

 

 
 
 

1.      GENERAL: 
 

TheContractorshallobtainallinstrumentsfrommanufacturers ofinternational 

standing. 
 

Thedesignandqualityofallinstruments shallbefullysuitedtotheconditions which 

willbemetinservice.Thedesign ofelectronicinstruments shallbein 

compliancewiththeelectromagneticcompatibilityrequirementsasperIEC-801. 
 

Theinstrumentation andcontrolsystemshallbedesigned,manufacturedand 

installedtoensurehigheststandardofoperational reliability.Major 

instrumentationshallbeelectronictype.Panelmountedreceivinginstr2u1m8ents
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shallbeelectrically operated miniature flushmountingtypeunlessotherwise 

specified.Allinstruments shallbeinstalledinaccordance withthe recommendations 

orinstructionsoftheinstrumentmanufacturerforparticular application. 
 

Allinstruments shallbecapableofcarryingtheirfullloadcurrentswithoutundue 

heating.Theyshallnotbedamagedbythepassage offaultcurrentswithinthe 

ratingoftheassociated MCBorthroughtheprimariesoftheircorresponding 

instrumenttransformers. Allinstrumentsshallbebackconnectedandthecases 

shallbeearthed.Approvedmeansshallbeprovidedforzeroadjustment of 

instrumentswithoutdismantling. 

 

 

Allvoltagecircuitstoinstruments shallbeprotectedbyMCB’sineachunearthed 

phaseofthecircuitplacedascloseaspracticabletothemainconnection. 

Analoguesignalsshallbe4-20mAaccordingtoBS5862:PartI1986oritslatest 
 

edition.Theyshalloperateovertwowiresandbeisolatedfromearth.1-5VDC 
 

signalsshallonlybepermittedwithinthemaininstrumentenclosure. 
 

Thecontractor shallfurnishtechnical details/catalogues/drawingsforthe 

instruments andpanelsofferedformonitoringandcontrol oftheentireplantto 

client/consultantfortheirapprovalpriortoprocurementofthesame. 
 

Allinstrumentsprocuredbythecontractor aspertheEngineer’sapproval,and those 

which performsimilardutiesshallbeofuniform typeandmanufacture 

throughoutthescheme(zone)inordertofacilitatemaintenanceandthestocking 

ofspareparts.Movingpartsandcontactsshallbeadequately protectedfromthe 

ingressofdust,andallinstrumentsshall beprotectedbymoistureanddust-proof 

casesincludingthosemountedinpanels.Allequipment shallbesuitableforits 

environment. 

Panelmountedreceivinginstrumentsshallbeoftheelectricallyoperatedminiature 

flushmountingtypeunlessotherwisestated. 

Scalesshallbeclearlymarkedwithblackletteringandgraduationsonawhite 

background.Instrumentsofthesametypeandrangeshallhaveidenticalscales. 

InstrumentationSystemshallbedesignedaspergoodengineeringpractice. 

 

 

POWERSUPPLYTOPACKAGE: 
 

PowerSupplyshallbemadeavailable bythebidderatthefollowingvoltage 

levels,unlessotherwisespecified. 
 

For Instruments,ControlSystems,Analysers:230VAC+10%, 50Hz+3 

Hz 

SolenoidValves,Relays,Lamps                       :24VDC
InputInterrogationVoltage                                      :24VDC 

219



220 

 

Panel/CabinetsLighting                                  :230VAC+10% 
 

 
Clientshallprovideforaseparate feederinthePlantMCCofsuitablecurrent 

ratingandatsuitablelocationstoprovide 230VAC+10%,50Hz+3Hzsupply to 

Instrument  Panel(s). Necessary  cablingworkshallbe carried out by 

successfulbidderforrequiredpowerdistribution. 
 

24VDCrequiredforInputInterrogation, relaysandlampsetc.,sameshallbe generated 

bythebidderusingSMPS.Powershallbesuitablyconditioned by 

providingUPS/IsolationTransformer-VoltageStabilizer-CVTto preventdamage 

toinstrumentsagainstpowerfluctuation/disturbances. 
 

Instrumentpower circuitsshallbeindividuallyprotectedfromfaultwith thehelp 

ofMCBsofadequate ratingwithoverloadprotection. MCBsshallbetwopole type. 
 

EARTHING: 
 

Vendor shallprovideseparate earthbusbarconnections forshieldandpanel 

electricalearthing. 
 

Anyspecialearthingrequirements, ifrequired,shallbeprovidedbyvendor 

duringdetailedengineering. 
 

Necessaryearthpitsshallbeprovidedforthesameby thevendor. 
 

ENCLOSURE: 
 

Allinstrumentsenclosuremountedinthefieldshallbeweatherproof toIP-65/ 

NEMA4asaminimum. 
 

ForHazardousAreas: 
 

Allelectricalinstrumentsexceptsolenoidvalvesshallbeintrinsically safewhile 

solenoidvalvesshallbeexplosionproof.Allsuchinstrumentsshallbesuitable 

fortheapplicablehazardousareaclassification. Allintrinsically safe/explosion 

proofinstruments shallbecertifiedbyanystatutory bodyforuseinspecified 

hazardousarea. 
 

Allelectronicinstrumentslikefieldtransmittersshallbecertifiedintrinsically safe. 
 

Allsolenoidvalves,fieldswitchesetc.shallbecertifiedexplosionproofto 

NEMA7.Contactsshallbegoldplatedratedfor30V,1Amp. 
 

INTERLOCKS/ LOOPS: 
 

AllplantinterlocksshallbecarriedoutusingPLC/electromagneticrelaystobe 

suppliedbyvendorforfailsafeandreliableoperation.Vendortoindicateall 

processinterlockrequirementsontheP&IDs. 
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Loopintegritymustbemaintainedforeach loop.Nocomponentofany loopshall 

besharedby other loop. 
 

The systemshall be designed fail safe and shall meet the following 

requirements,asaminimum:- 

 

a)  Allinitiatingcontactsshallbecloseundernormalconditionsandshallopen 
underabnormalconditions. 

b)  All relaysandsolenoidvalvesshallbeenergisedundernormalconditionsand 
shallde-energiseunderabnormalconditions. 

 

 
The systemshall be designed using PLC / electromagnetic  relaysunless specified 

otherwise  and shall be located locally or remotely as per the 

operationalrequirements.Thesystemshallmeetthefollowingrequirementsas 

aminimum: 

 

a)  Theelectromagneticrelaysshallbelowpowercontinuouslyratedtypeandshall 
haveLEDforstatusindication. 

b)  Therelaysshallbeplug-intypeandtheirplug-inbasesshallhavescrewed 

terminals forinterconnection. Lug typesoldered connection shall not be 
acceptable. 

c)  Eachrelayshallhaveminimumtwonumbersof‘NO’andtwonumbersof‘NC’ 
contactsasaminimum.Outofthese,one‘NO’andone‘NC’contactsshallnotbeused. 

d)  Eachshutdown/interlocklogicshallbeindividuallyprotectedusingseparate 

switch-fuseunitandshallhavealampforindicatingpowerhealthystatus. 
 

 
INTRINSICSAFETYBARRIERS: 

 
Intrinsic safebarriersshallbeprovidedforall analogsignalscomingfrom 

hazardousarea.Thefollowingpointsmustbetakenintoconsideration while 

selectingI.S.barriers: 
 

a.)  Safetybarriersmustbe basedonentityconcept. 

b.)  Eachinstrumentin theloop mustbecertifiedintrinsicallysafebyastatutory 
authority. 

c.)  Eachinput/outputintheloopshallhaveaseparateI.S.barrier.Nobarrier 
shallbesharedbetweentwoloops/inputs/outputs. 

d.)  All safetybarriersshallbeisolatingtype, asfar aspossible. 
e.)  Allsafety barriersshallbeofMTLmake orequivalent.Thefollowingbarriers 

maybeselected,unlessotherwisenecessarybecauseoftechnicalreasons: 
 

 
Analoginputs:  MTL3041orequi.(RepeaterPowerSupplyforTransmitters) 

Analogoutputs:MTL3042or equivalent(4-20mA Repeater) 

Contactinputs: MTL3011/2210Bor equivalent 

Contactoutputs:MTL2241/3021or equivalent(SolenoidValves) 
 

 
 

2.      INSTRUMENTS: 
 

Instrumentsasperfollowing detailsandspecifications shallbeprovidedby 

vendorasaminimum.Quantitiesmentioned,ifany,areindicative onlyand contractor 

shallprovideallnecessaryinstruments describedinthissection oras 
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requiredforproperoperation oftheplantasdescribedelsewhereinthistender 

orfoundnecessaryduringdetailedengineering inadditiontobelowmentioned 

instrumentsand  theirlocations.Bidderchoosingto supplyinstrumentwith 

communicationportsuitable forprocess/diagnostic datatransfer withPLC/HMI 

neednotconsideranalogsignalandalarmcontactsinputstoPLC. 
 

Allinstruments, gaugesandcontrolequipmentshallbestrictlyprocuredas per 

thelistofapprovedvendorsenclosedherewithaspartofthetenderdocuments 
 

a)       PRESSUREGAUGES: 
 

Allpumps, compressors andairblowersshallhavePGattheirdischargelines. 

PressureGaugesforprocessfluidscontaining sludge/solids andcorrosive 

chemicalsshallbeofdiaphragmtype. 
 

PG dialface shallbemarkedwith pressureelementmaterial. Rangesshall beso 

specifiedthatthegaugenormally operatesinthemiddlethirdofthescaleand 

shallconfirmtoIS-3624standarddials,whereverpossible. 
 

Diaphragm seals,filledtypeormechanical typeshallbefurnishedwhere 

pluggingoftheelementmayoccurorwhere suitable material isnotavailablein 

highlycorrosiveservices.Whenchemical sealsarerequired,theyshallbeof 

cleanouttypewithflushingconnection. 
 

PressureGauge DialSize 

shallbeofminimum150mmandofwhitewithbalckengraving,shallbeprovidedwithblo

w outdisc, toughened/safetyglasswindow, 

bayonettypebezelring,casematerialofSS304,BoudronElement/Socketof 

SS316,movementpartsofSS,weatherprooftoIP-65,offeringaccuracyof 

+1%ofFSD.Micro-zeroadjustmentatthepointer,bottomprocessconnection 

shallbe1/2”NPT,over-rangeprotectionof130%ofFSD. 
 

IncaseofDiaphragmtypePressureGauge,Diaphragm/LowerChamberWetted 

PartsshallbeosSS316, UpperChamber ofSS304/SS316, withsiliconoil 

sealingfluid,2”ANSIB16.5flangedprocessconnection 
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Followingaccessoriesshallshallbesuppliedasastandardwithallpressure gauges: 
 

IsolationValve       :Required,Gate/BallValve,SS316 

ManifoldValve       :Required,SS316,3Way2Valvetype 
 
 
 
 

3.      INSTALLATIONMATERIALS: 
 

Vendor shallsupply all erection hardware required for the installation  

ofcompleteinstrumentationformingpartofthistender. 
 

Thisincludesitemslikecables, cable glands,junction boxes,instrumentvalves 

andmanifolds,mountingaccessories,impulse piping/tubing,pipe/tubefittings, 

pneumatic signaltubes,airlinepipesandfittings,filterregulator, insulation 

material,cableductandtrays,conduits,identification tags,structuralmaterial 

requiredforinstrumentsupportsandtraysetc. 
 
 

 
A)     CABLES: 

 
Vendorisfullyresponsible forthesizingofallcablesintheirscopeofsupply considering 

factorslikemaximumdistancebetweenControlRoomandtheUnit. Specifications 

forcablesforanalogsignals,digitalsignalsandinstrumentpower 

cablesshallbeasfollows: 

 

 

CablesForAnalogSignals: 
 

Cablesshallbeof660V/1100Vgrade,singleormulti-paircables,annealed,tinned, 

highconductivity 1.5sq.mmstrandedcopperconductor,PVCinsulatedtwocores 

twistedintopair,laidupcollectively, individual pairshieldedandoverallshielded 

withaluminiummylartape,ATCdrainwirerunningcontinuously incontactwith 

aluminiumside ofthetape,PVCinnersheath,armouredwithgalvanisedsteelwire 

overallsheathed withPVC,conformingtoIS:1554&IEC:189PartIIshall beused 

foranalogsignals.Sequentialmarkingofthelengthofthecable inmetersshallbe 

providedontheoutersheathateveryonemeter.Formultipaircable,Pairidentification 

asperBS5308Part-IImarkingpairno.foreachpairshallbe 

providedatmaximum50mmbetweentwoconsecutivenumbers. 

 

 
CablesForDigitalSignals: 

 
Cablesof660V/1100Vgrade,multi-corecables,multi-strandedhighconductivity 

annealed1.5sq.mmstranded, tinnedcopperconductor, PVCinsulated,overall 

shielded withaluminiummylartape, PVC inner sheath, armouredwith 

galvanisedsteelwire  overallsheathedwith  PVC,conformingto  

IS:1554&IEC:189PartII shallbeusedfordigitalsignals.Sequentialmarkingofthe 
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length ofthe cable in metersshallbeprovidedontheoutersheathatevery onemeter. 

Theembossing/engraving shallbelegibleandindelible.Controlcableshaving6 

coresandabove shall beidentifiedwith prominentandindelible Arabicnumerals 

ontheoutersurfaceoftheinsulation.Colourofthenumbersshallcontr
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thecolourofinsulation withaspacingofmaximum50mmbetweentwo 

consecutivenumbers.Colourcodingforcalblesupto5 coresshallbeasperIS. 
 

CablesForInstrumentPowerSupply: 
 

Cablesof660V/1100Vgrade,multi-corecables,multi-strandedhighconductivity 

annealed1.5sq.mm,stranded,tinnedcopperconductor, PVCinsulated,PVC inner            

sheath,armouredwithgalvanisedsteelwireoverallsheathedwith PVC,conforming to               

IS:1554&IEC:189PartI&IIshallbeusedfor instrumentpower supply.Sequential            

markingofthelengthofthecable inmetersshallbeprovidedontheoutersheathatevery          

onemeter 
 

LayingofCables: 
 

Cablesshallbelaidontrays,intrenches, conduits, ductsasnecessary. 

Instrumentcablesshallnotbeburiedingroundasfaraspossible.Cablejoints 

ininstruments signal andpowersupplycablesshallnotbepermitted.Incaseif 

someoftheinstrumentcablesaretobeburiedintheground, itshallbeasper 

standard/good engineering practiceandshallbesubjecttoclient’s/consultant’s 

approval. 
 

Thecontractor shallalsosupplynecessarymaterialssuchasjunctionboxes, 

glands,lugsetc.required fortermination ofcables.Eachcableshallbe 

terminatedtoindividualpanel/terminals box.CableglandsshallbeofNickel 

platedBrassandofDoubleCompressionWeatherprooftype. 
 

Adistanceofminimum300mmshallbemaintainedbetweenthecablescarrying 

lowvoltage AC&DCsignalsandadistanceofminimum 600mmshallbe 

maintainedbetweencablescarryingHT&LTcables 
 

Identification ofeachcableshallbebyproperferrulesateachjunctionasper 

cablescheduletobepreparedbycontractor.Allcablesshallbeidentifiedclose 

totheirtermination pointbycablenumbersaspercableinterconnection schedule. 

Identification tagsshallbesecurelyfastenedtothecablesatboth ends. 
 

B)     CABLEGLANDS: 
 

Cableglandsshallbenickel-platedbrassandshallbeofdoublecompression 

typesuitableforarmouredcables. 
 

FlameproofglandswhereverrequiredshallbewithEx(d)certification. 
 
C)     INSTRUMENTVALVES(MINIATURETYPE)ANDMANIFOLDS: 

 
Bodyrating shall beasper piping classorbetter. Valve body andTrimmaterial 

shallbeSS316asaminimum.Packingmaterialingeneral shallbePTFE.Valves 

andManifoldsshallbeofforgedtypeonly. 
 

 
 

D)     PIPEANDTUBEFITTINGS:  

247



226 

 

Tubefittingshallbeflarelesscompressiontypeandofthreepiececonstruction of 

Swagelok/ParkerHannnifenmake. 
 

FerruleshallbeosSSingeneral. 
 

Socket Weldtypeforgedpipefittingofsuitablematerial andratingshallbe supplied 

forpipe fittings. The minimumrsating shallbe3000lbs.Weldneck fittingsshallbe 

usedwheresocketweld isnotallowedbypipingclass. 
 

Forairserviceinstrument brassfittingssuitableforuseoncoppertubes conforming 

toASTMB68/B68Mshallbeused.Itshallbemanufactiuredfrom 

BarStockorequiandshallbenickelplated. 
 
 

 
E)     CABLETRAYS: 

 
Allbrach cables/tubes,cablesonvariouscivilunits/structuresshallrunoncable 

traysonly. 
 

Cable traysshall bemade outofgalvanizedmildsteel sheetsof1.5mm 

thicknesswithrequiredaccessories.Allmaterialshallbehotdipgalavanized(610 

g/m2)asper IS2629.The widthshallbesoselected that40-50%spaceis 

availableforfutureuse. 
 

Suitablecableclampsshallbesuppliedforbindingcables/tubesatevery 

500mm. 
 

F)      JUNCTIONBOX 
 

JunctionBoxmaterialshallbeCastAluminium(LM-6)onlyandshallbeweather 

prooftoIP-65.Flameproofjunction boxesshallbesuppliedwithEx(d) 

certificationinaddition. 
 

Theboxesshallhaveterminalssuitableforaminimum of4mm2cable 

terminationmountedonrails.20%spareterminalsshallbesuppliedinjunction boxes. 
 

Each junctionbox shallhave 10%orminimum2nos., whicheverishigher,spare 

entriesof eachsize. Spareentriesshallbeprovidedwithplugs. 
 

7.      INSPECTION: 
 

Test/Calibration Certificates shallbereviewedandapprovedpriortodispatch 

clearance. 
 

The  PLC/SCADAbased  controlpanelshallbe offeredfor inspection/FATat 

manufacturer’sworkspriortodispatch. 
 

Allmaterial shallbedispatchedonlyafterobtainingdispatchclearance from client. 
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4. VENDORDATAREQUIREMENT(INSTRUMENTATION) 
 

 
 
 

Sr. 

No 

. 

 

 
 

Description 

 

 
 

WithBid 

 
Info./ 

Review 

 

 
 

As-Built 

     

1 Piping&InstrumentDiagram  * * 

2 Instrumentindex  * * 

 
3 

VendorListforInstruments& 

accessories 

  
* 

 

4 SizingCalculations  *  

5 Utilityrequirements  *  

 
6 

InstrumentSpecificationsanddata 

sheets 

  
* 

 
* 

7 Detailedloopdrawings  * * 

8 Panelfrontarrangement  * * 

9 Wiringdiagramforpanels  * * 

10 CableSchedule  * * 

11 InstrumentInstallationdrawings  * * 

12 BillofMaterialforinstallationitems  * * 

13 InspectionandTestprocedures  *  

 
14 

Test Certificatesandcertific.from 

statutorybodies 

  
* 

 
* 

 

 
 

15 

Completecatalogueswithpartlistfor 

allvendorsuppliedinstruments, 

controlsetc. 

 

 
 

* 

 

 
 

* 

 

 
16 

Installation,Operationand 

maintenancemanuals 

   
* 
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LISTOFAPPROVEDVENDORSFORINSTRUMENTATIONSYSTEM 
 

 

UltrasonicTransmitter 
 

Level/Diff.Level/flow 

Endress+Hauser,Siemens,Krohne,Vega,Emerson, 

ABB 

 
Displacer/FloatSwitches 

Levcon,Nivo/Toshbro,PuneTechtrol,SBEM 

 
PPFloat/BuoyancySwitch 

Pepprl+Fuchs,Baumer,PuneTechtrol,SBEM 

ElectromagneticFlowMeter E+H,Siemens,ABB,Yokogawa,KrohneMarshall 

FieldTransmitter 
 

(P,DP,F,L,T) 

 
Emerson,ABB,Yokogawa,Honeywell,E+H 

 
PressureGauge 

Wika,GeneralInstrumentsConsortium 
 

Manometer(India)P.Ltd.,Baumer,Pricol 

PanelmountedProcess 
 

Indicator&FlowIntegrator 

 

ABB,Yokogawa,Nishko,Nivam,Masibus 

ProgrammableLogicControllers 
 

(PLC)/HMI/SCADASoftware/ RTU 

Rockwell(AllenBradeley),Siemens,Schneider, 

ABB,Phoenix 

ControlPanelEnclosure Rittal,Enklotek,Bartakke,BCH,Eldon 

AlarmAnnunciator AplabLtd.,Minilec,IIC 

 

InstrumentValves,Manifolds, 

Fittings 

Aptek,Anmol(Superlok),ExcelHydropneumatic, 
 

General,Smart,Multimetal,Technomatic,Placka, 

InstrumentConsortium,FluidControls 

 

InstrumentCables 
 

(Power,Signal,Control) 

AssociatedCables,AssociatedFlexibleandWires 

P.Ltd.,BrooksCables,ThermoCables,UdeyPyro, 

RPGCables,Polycab 

CableGlands Ex-protecta,Braco,Sudhir,Comet,Connectwell 

JunctionBox Ex-protecta,CEAG,Sudhir,Baliga,FCG 

 

CableTray 
M.M.Engineering/Globe/ Jacinth/Silverline 

Power 

 

ComputerSystem 
HP-Compaq/Dell/ Acer/IBM–Lenovo/Sony/ 

 

Samsung 

UPS Hirel-Hitachi,Emerson,APC/ Schneider 

ControlPanel ControlPanelAccessories/Components 
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Accessories/components  

MiniatureRelay Omron,Phoenix,Rockwell,Schneider 

IndicationPilotLamps 
 

(LEDType) 

 

Teknic,Schneider,Siemens 

PushButton/SelectorSwitch(with 

NO/NCElement) 

 

Teknic,Schneider,Siemens 

DCPowerSupplies(DINRail 

mounted) 

 

Phoenix,Omron,Schneider,Rockwell 

Terminals Elmex,Phoenix,Wago,Connectwell 

PanelWires Finolex,Havells,RRKabel,L&T,Polycab 

GPRSModem Maestro,Axitech,D-link,Netgear 

 

 
 

NOTE:-Thislistindicatestheminimumdrawinganddocumentlist.Howevervendor 

shallalsofurnishanyotherdrawingordocumentrequiredtobefurnishedduringthe 

courseofjob execution. 
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ventory 

SPECIFICATIONSFOROPERATION&MAINTENANCEWORK 

SECTION:D 

 
1.0    ADMINISTRATIVEPROVISIONS 

 
Thefollowingadditional clausesshallapplyonlyduringtheFiveyearof 

OperationandMaintenanceperiodfor entiresystemofsewagepumping 

station. 

 
1.1    DEFINITIONS 

 
1.1.1 In thisAgreement,thefollowingwords andexpressionsshallhavethemeanings 

herebyassignedtothem,exceptwherethecontextotherwiserequires: 
 

1.    “Contract” shall mean  the agreement  between the Client and the 

Contractoralongwithalldocumentsincorporatedthereinbyreference 

andalldocumentsincorporatedbytheseConditionsofContract. 

 
2.    “Contractor’s  Equipment” shall mean all equipment, instruments, 

tools,machinery andotherappliancesandthingsofwhatsoevernature 

required forthefulfillment oftheContract oroftheContractor’s 

Obligations,butnotincludingthoseitemswhichareintendedtoform,or 

whichformpartoftheFacility. 

 
3.    “Contractor'sObligations”shallmeantheobligationtoexecutethe Project  

initsentirety  and shall, without limitation,  include  the 

Contractor’sOperationandMaintenance. 

 
4.    “TakingOverCertificate”shallmeanthecertificate tobeissuedwhen 

thewholeoftheWorksoranysectionsorpartsofthePermanent works 

havebeensubstantially completed andsatisfactorily passedthetestson 

completioninaccordancewiththeprovisions ofthe Contract. 

 
5.    “DateofTakingOver”shallmeanthe dateofissueofthe “TakingOver 

Certificate”undertheconstructionphase. 

 
6.    “DefectsLiability Period”shallmeantheDefectsLiability Periodof5 

(Five)yearforall workscommencing onandfromDateofTakingOver 

duringwhichtheContractorshallundertaketheresponsibilities,andhave the 

liability for the facility (including Civil Works, mechanical  and 

electricalinstallationsincludingallalliedworksat  sewage  pumping 

station(s). 

 
7.      “Facility”shallmeantheentiresystemtobedesignedandconstructed 

inaccordance withtheprovisionshereof,includingthebuildings, 

structures,ramps,pits,pipes,fencing,lighting,testingand  analysis 

equipment, tools,mechanical, electricalaswellassafetyequipment, Sewage 

pumping machinery, supplies, instruments and   in
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incorporatedtherein,as  wellas  allopenareaswithinthesite,and 

includinganyadditions,modifications, alterations,replacement and 

repairsasmaybemadetheretofromtime totime. 

 
8.    “Authority"shallmeananymunicipalcorporation,authorityorbody 

exercisingexecutive,legislative,judicial,  regulatoryor administrative 

functions, including,withoutlimitation, anygovernment/semi- government 

authority,agency, department, board,commissionor instrumentality 

ofIndianoranypoliticalsubdivision thereof,court, tribunal,arbitratororself-

regulatoryorganisation. 

 
9.       “Law”shall meanandinclude alltheprovisions ofallIndianstatutes, 

regulations,ordinances,codes,officialorotherstandards, administrative 

orotherrules,zoningandotherplansand restrictions,buildingandother 

permits,judgements awardsanddecreesof,oragreements withany 

Governmental,semi-Governmentalorquasi-Governmental Authority, 

municipalcorporation etc.ascurrentlyineffectorasmaybeineffect 

fromtimetotimeand/orasmaybeamendedorsupplementedfrom timetotime. 

 
10.  “MaintenanceStandard”shallmeantherequirements formaintaining, 

repairing,andrenewingtheFacility: 

 
a)      Assetforthinthe O&MManual; 

 

b)      RequiredpursuanttoapplicableLaw; 
 

c)       Asmaybenecessaryforkeepingthefacilityinasatisfactory 

conditionsuchthattheFacilitywillcontinuously, complywiththe 

OperationStandard;and 
 

d)      AsmaybenecessarytoensurethattheFacilityshall continuously 

beinanoptimum condition andstateinrelationwiththelifetime 

oftheFacility. 

 
11.  “O&MManual”shallmeanthefinalManual fortheOperation and Maintenance 

oftheFacilitytobepreparedbytheContractorin accordancewiththe Bid 

Documents. 

 
12.  “OperationandMaintenanceObligations”shallmeantheobligation 

oftheContractorpursuanttotheAgreementtooperateand maintainthe 

FacilityonandfromtheDateofTakingOveruntil thedateofcompletion 

ofthisAgreement. 

 
13.  “OperationandMaintenancePeriod”shallmeantheperiodstarting on the 

Date of Taking Over and continuing  fortheterm of the Agreement. 

 
14.  “Operationand Maintenance Price”shallmeantheamountpayable 

bytheClienttotheContractor,forthefulfillmentoftheContractor’s 

OperationandMaintenanceObligations. 
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15.  “OperationStandard”shallmean: 

 
a) ThePerformanceGuarantees; 

b) AllapplicableLaws; 

c) Alloftherequirements,policiesandproceduressetforthinthe O& MManual 

d) AllotheroperationalrequirementssetforthinthisAgreement. 

 
16.“Performance Guarantees”shallmeantheListofGuarantees offered/provided 

bytheContractorinitsBidderSubmissionpursuantof the BidDocuments. 

 
17.  “Site”shallmeanthatspecificareaspecifiedintheBidDocuments 

andshallincludeanyotherplacesasmaybespecificallydesignated 

bytheClientfromtimetotimeasformingpartoftheSite. 

 
1.2    OBJECTOFCONTRACT 

 
1.2.1 RISKSANDOBLIGATIONOFTHECONTRACTOR 

 
1.2.1.1 

ForthedurationofCOMPREHENSIVEO&Mperiod,Contractorshallrenderandmakeavai

labletothe Clientthefollowingservices:- 

a) Duringtesting&commissioningwork,requiredSewageandpowerwillbe 

thescopeofContractor. 

b)  Drawlofsewagefromtheinletchamberofsewagepumpingstationand 

passingthroughscreens andcollectedintowetwellandfromthe wetwell to 

sewagepumpingand  

thentransferofsewageuptoproposedpointoflocationtojointhesewageintolargesi

zesewerthroughrisingmain. 

c) Control andOperation of Sewage pumping Station with supply of all 

necessaryspares,tools,consumables,lubricants,etc. 

d) RoutineMaintenanceofall Buildings,mechanical&electricalinstallationsand 

equipmentandareas;atthesiteofsewagepumpingstation 

e) Managementofthesewagepumpingstationinadministrativeandfinancial 

operationsconnectedtoSewagepumpingmanagement; 

f) Trainingof   O& MstaffoftheClient. 

 
1.2.1.2  TheContractorshalltakefullresponsibilityforthecareoftheFacilityandmaterials 

andSewage pumpingfromthedateofissueoftheTaking-Over 

CertificateforthewholeoftheWorks,untilthedateofcompletion ofthe 

OperationandMaintenanceperiod,whentheresponsibilityforthecareshall 

passtotheClient. 

 
1.2.1.3 

IfanylossordamagehappenstotheFacility,oranypartthereof,ormaterialsorSewagep

umpingforincorporationtherein,duringtheperiodforwhichthe 

Contractorisresponsibleforthe carethereof,fromany cause whatsoever,other 

thantherisksdefinedinSub-Clause 1.2,theContractorshall,athisowncost, 

rectifysuchlossordamagesothattheFacilityconformineveryrespectwiththe 

provisions oftheContracttothesatisfactionoftheClient.TheContractor shall 

alsobeliableforanylossordamagetotheWorksoccasionedbyhiminthe 
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courseofanyoperationscarriedoutbyhimforthepurposeofcomplyingwith 

hisobligation. 

 
1.2.1.4Inthecaseofacombination ofriskscausinglossordamageanysuch 

determinationshalltake  intoaccounttheproportionalresponsibilityofthe 

ContractorandtheClient. 

 
1.2.2 RISKSANDOBLIGATIONOFTHECLIENT 

 
1.2.2.1 ForthedurationofCOMPREHENSIVE O&MContract,Clientwillsupplypoweronly. 

 
1.2.2.2 ProvidefreeaccesstothesiteandtheSewagepumping andallitscomponents 

freeofcharge. 

 
1.2.2.3  

MakepaymentstotheContractoraccordingtothetermsofthisContractasspecifiedhere

inafter. 

 

1.2.2.4 IftheClientshallcarryoutworkontheSitewithhisownworkmen 
heshall,inrespectofsuchwork: 

a)Havefullregardtothesafetyofallentitledtobe uponthe Site,and 

b)KeeptheSiteinanorderlystateappropriatetotheavoidanceofdangerto 
suchpersons. 

 
1.2.2.5 IftheClientshallemployothercontractors 

intheSite,heshallrequirethemtohavethesameregardforandavoidanceofdanger. 

 
1.3    COMMENCEMENTANDDURATIONOFCOMPREHENSIVEO&M 

CONTRACT. 

 
1.3.1 TheO&MPeriodshallcommenceuponissuingofTakingOverCertificate under 

theconstructionphaseofthe project andshallcontinueforaperiodofTwo(2) 

year,includingdefectliability periodasmentionedintheConditionsof Contract. 

 
Ineventofanyelectricalandmechanicalfault,thecontractorhastoattendthesameimm

ediately. For Major Faults like Rewinding of Motors, Transformer, Soft Starter, 

Pump overhauling should be done at manufacturer’s works. 

 
1.4    LIABILITY 

 
1.4.1 TheContractor willnotunderanycircumstances beliableforcostsorlossof 

profitthattheClientmayincurasaresultoftheunavailability oftheSewage 

pumpingonaccountofforcemajor. 

 
1.5    INSURANCE 

 
1.5.1TheContractor shall,withoutlimitinghisortheClient’sobligations and 

responsibilities,insure: 

 

a)TheWorks,togetherwithmaterialsandSewagepumpingforincorporation 

therein,tothefullreplacementcost(term“cost” in thiscontext shallinclude

profit). 256
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b)TheContractor’sEquipmentandotherthingsbroughtontotheSitebythe 

Contractor,forasumsufficienttoprovidefortheirreplacementatthe Site. 

 
1.5.2 TheinsurancedetailedaboveshallbeinthejointnamesoftheContractor and 

theClientattheContractor’s costandshallcovertheClientandtheContractor against 

all loss or damage  fromwhatsoevercause arising, other than as 

providedfromthestartoftheoperationandmaintenance untilthedateof completionof 

operationandmaintenancein  respectof  theFacilityorany 

Sectionorpartthereofasthecasemaybe. 

 
1.5.3 Anyamountsnotinsuredornotrecoveredfromtheinsurersshallbeborneby 

theContractorinaccordancewiththeirresponsibilities. 

 
1.5.4 TheContractor shall,exceptifandsofarastheContractprovidesotherwise, 

indemnifytheClientagainstalllossesandclaimsinrespectof: 

a)    Deathof orinjurytoanyperson,or, 

b)    Lossof ordamagetoanyproperty(otherthantheWorks), 

 
WhichmayariseoutofinconsequentoftheOperationandMaintenance ofthe Facility 

andtheremedying ofanydefects 

therein,andagainstallclaimsproceedings,damages,costs,charges  

andexpenseswhatsoeverin respect 

thereoforinrelationthereto,subjecttotheexceptionsdefinedabove. 

 
1.5.5 The“exceptions”referredtoare: 

 
 a) ThepermanentuseoroccupationoflandbytheWorks,oranypart thereof. 

 

b) 
 

TherightoftheClienttoexecutetheWorks,oranypartthereof,on, 

over,under,inorthroughany land, 

 

c) 
 

Damage toproperty whichistheunavoidableresultoftheexecutionand 

completionoftheWorks,ortheremedyingofanydefectstherein,in 

 accordancewiththecontract,and 

 

d) 
 

Deathoforinjurytopersonsorlossofordamagetopropertyresulting 

fromanyactorneglectiftheClient,hisagents,servants,orother 

  contractors,notbeingemployedbytheContractoror inrespectofany 

  claims,proceedings,damages,costs,chargesandexpensesinrespect 

  thereof or in relation thereof or, where the injury or damage was 

  contributedtobytheContractor,hisservantsoragents,such partofthe 

  saidinjuryordamage asmaybejustandequitable havingregardtothe 

  extentoftheresponsibilityoftheClient,hisservantsoragentsorother 

  contractorsfortheinjuryordamage. 

 

1.5.6 
 

The 
 

Client shall indemnify the Contractor against all claims, proceedings, 

damages;costs,charges,andexpensesinrespectofthemattersreferredtoin 

theexceptionsdefinedabove. 
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1.5.7TheContractor shall,withoutlimitinghisortheClient’sobligations and responsibilities 

asabove,issueinthejointnamesoftheContractorandthe 

Client,againstliabilitiesfordeathoforinjurytoanypersonorloss of ordamage 

toanyproperty(otherthantheFacility)arisingoutoftheOperation and 

Maintenanceoftheprojectotherthantheexceptionsdefined. 

 
1.5.8 Theinsurancepolicyshallincludeacrossliability clausesuchthattheinsurance 

shallapplytotheContractorandtotheClientasseparateinsurers. 

 
1.5.9 TheClient shall notliablefororinrespectofanydamages orcompensation 

payabletoanyworkmanorotherpersonin the employmentofthe Contractoror 

anySubcontractor,otherthandeathorinjuryresultingfromanyactordefaultoftheClien

t,hisagentsorservants. TheContractor shallindemnifyandkeep indemnified 

theClientagainstallsuchdamagesandcompensation, otherthan 

thoseforwhichtheClientisliableasaforesaid, andagainstallclaims, proceedings, 

damages,costs,charges,andexpenseswhatsoeverinrespect 

thereoforinrelationthereto. 

 
1.5.10The Contractorshall insure against such liability and shall continue such 

insuranceduringthewholeofthetimethatanypersonsareemployedbyhim 

ontheFacility.   

Providedthat,inrespectofanypersonsemployedbyanySubcontractor,theContractor’

sobligationstoinsureasaforesaidunderthisSub-

ClauseshallbesatisfiediftheSubcontractorshallhaveinsuredagainstthe 

liabilityinrespectofsuchpersonsinsuch manner thattheClientisindemnified under 

the policy, buttheContractorshallrequiresuchSubcontractortoproduce 

totheClient,whenrequired,suchpolicyofinsuranceand  receiptforthe 

paymentofthecurrentpremium. 

 
1.5.11IntheeventthattheContractorortheClientfailstocomplywithconditions 

imposedbytheinsurance policieseffectedpursuanttotheContract, eachwill 

indemnifytheotheragainstalllosses  andclaimsarisingfromsuchfailure 

accordingtotheContractConditions. 

 
1.6    STAFF 

 
1.6.1 AllContractor’sstaffemployedattheSewagepumpingatanytimeduringthe 

periodcoveredby thepresentContractwillbe providedby him.TheClientisnot 

liableforstaffinanywayandcannotbeheldresponsibleintheeventof 

litigationofanysortbetweentheContractorandmembersofSewagepumping 

staffortheirrepresentatives. 

 
1.6.2 Alldecisionsrelatedtostaffnumbersandqualifications shouldbeapprovedby the 

Client. 

 
1.6.3 TheContractor undertakes tocomplywithapplicable legislation andthecodeof 

labourlawonmattersofhealth,hygieneandsafety, andshallassume responsibilityfor 

works requiredin  the event of any  changein applicable 

regulations. 
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1.6.4 TheContractorshallprovide thefollowingstafffortheoperation &maintenance 

: 

(1)PumpOperator             -1 no.pershift(XIIthPass,withmin.2YearsExp.) 

(2)HelpercumOperator    -1 no.pershift(XthPass,withmin.2YearsExp.) 

(3)Security/mali/sweeper-1 no.forgeneralshift(8thStd.Pass) 

DuringCOMPREHENSIVE O&Mperiodof24hoursaday&7daysaweek, 

minimumonepersonsmustbepresentonsewagepumpingstation.Person 

mustbeITIFitter/Electrician/Wireman tradepassedforoperationworkof electro-

mechanicalequipmentof sewagepumpingstation&This personmustbe 

forworkofsecurityalsoduringnightshift. 
 

1.7    PENALTY 
 

Failingtheexecutionoftheoperation,maintenance, servicing&comprehensive 

repairingworkasperthetenderdocument,thepenaltywillbeapplicableasper 

thementioninthetender. Ifthepenaltyoccursthreetimesinthemonth, then 

thecontractshallbeliabletoterminate, securitydepositshallbeforfeitedand 

partyshallbeblacklistedinthe RMC. 
 

1.7.1 Duetonegligence,forgetness,irresponsibilityofcontractor’sstaff,Pumpsets 

andMachineryremainsinnonusablecondition/idleformorethanTwoday then in  such 

a case penalty as mention  below shall be recoverablefrom 

contractor’sO&Mbill.Ifsuchincidentsoccurthreeormoretimesinone 

month,thenRMCcanterminatethe O&MServiceandComprehensiverepairing 

workcontract. 

 
Idlenessupto7days        : Rs.300/-perdayper pump 

Idlenessfor8days&above: Rs.700/-perdayper pump 

MaximumceilingofpenaltyshallbeRs.10000/-permonthsubjectto20%of monthlyO& 

M charges,whicheverishigher. 
 

1.7.2 Sparepumpsshallalsobekeptreadyforoperation. Ifsparepumpisnotready 

foroperationforworkmorethanfivedaysRMC willdeductRs.500/-perdayper 

pumpaspenaltyfromtheirbill. 
 

1.7.4 Iffaultoccursintransformer, H.T.breakeroranyelectricalmachineriesthat should 

berectifiedorfaulty partsshould bereplacedwithin48hours.Otherwise penaltyof 

Rs.5000/-Perdaywillbedeductedfromthecontractor'sbill. 
 

1.7.5 (a)IftheContractordoesnotrecruit/deploythe'Personnel'identifiedasper 

thescheduleor  remainabsentthenpenalty/  LiquidatedDamageswillbe 

deductedasfollows: 
 

ForPumpattendant          : Rs.500/-perpersonperday. 

ForHelper                        : Rs.400/-perpersonperday. 

(b)Forcemajeure meansaneventbeyond thecontrol ofthecontractorandnot 

involvingthecontractor’sfaultornegligenceandnotforceable.Such2e5v9ents
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mayincludebut  arenotrestrictedto,  acts of thecontractoreitherin its sovereign 

orcontractual capacity,warsorrevolutions, fires,floods,epidemics, 

quarantinerestrictionsandfreightembargoes. 

 
1.8    TERMINATION 

 
1.8.1 Terminationbythe Client 

 
TherelevantclauseoftheGeneralConditions ofContractshall beapplicable in 

thiscase. 

 
1.8.2 Terminationbythe Contractor 

 
TherelevantclauseoftheGeneralConditions ofContractshall beapplicable in 

thiscase. 

 
1.9FORCEMAJEURE 

 
TherelevantclauseoftheGeneralConditions ofContractshall beapplicable in 

thiscase. 

 
1.10  CONTRACTINTERPRETATIONANDDIPUTESSETTLEMENT 

 
1.10.1The relevantclause for Amicable Settlement of Disputes of the General 

ConditionsofContract(PartI)shallapply. 

 
1.11   ASSIGNMENT 

 
1.11.1TheContractorwillnotbeentitledtosub-contractanypartofhisobligationto 

anythirdpartywithoutpriorapprovaloftheClient. 

 
1.12  COMPLETIONOFTHECONTRACT 

 
1.12.1OnthedateofContractCompletionoriftheContractisterminated,alltheinstallations, 

worksandequipment placedundertheContractor’sresponsibility shall 

behandedover totheClient, atnocost,ingood working order, exceptfor 

normalwearandtear.TheClientmayperformanyinspections,testsorexpert 

appraisals heshall considernecessarywithaviewtochecking thattheproperty 

isingoodworkingorder. 

 
1.12.2At theend of O&M  period,the Contractorshallbe entitledto receivean 

OperationandMaintenance CompletionCertificate withintwenty-one(21)days, 

ofthecompletionoftheContract. 

 
1.12.3ThedeliveryofsuchCompletionCertificatewillrelievetheContractorfromhis 

responsibilityasregardtotheOperationandMaintenanceandconfirmthatthe 

Contractorhasfulfilledallofhisobligationsunderthecontract. 
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2.0:TECHNICALPROVISIONS 
 

2.1    NOTUSED 
 

2.2    MAINTENANCE 
 

2.2.1 TheContractorshall beresponsibleforroutineaswellascorrective(preventive) 

maintenance ofhydraulic,mechanical,electricalequipmentaswellas 

miscellaneousequipmentandinstrumentsasdescribedinConditionsofContract 

forO&M. 
 

2.2.2 TheContractorshall be responsiblefor carrying out regular servicing  

andlubricationofmachines,complyingwithmaintenanceinstructionsasdefinedin 

theOperationandMaintenance manual,andensuringthatelectromechanical 

equipmentandmotorsoperatecorrectlyatalltimes. 

2.2.3 TheContractorshallensurethatmeasurementsystemsoperatecorrectlyatall 

times. 
 

2.2.4 TheContractorisresponsibleforthemaintenanceofthe landscapedareasinside 

theclient’sSewagepumpingfences. 
 

2.2.5 TheContractorshallberesponsibleformaintenanceofcivilstructuresincluding inlet and 

screenchambersas  wellas wet and  dry well,  sewagepumping 

machineriesaswellasmechanical&electricalinstallations/equipments. 

PerformanceStandards 
 

TheContractor willoperateandmaintaininastateofcontinuousoperational 

readinessallSewage pumping andsystemstomeettheincoming flow. Itshall remain 

theContractor’s responsibility toensure thatsewage pumpingsystems 

areatalltimesabletooperate tothemaximum capacityoftheinstalledduty 

Sewagepumping. 
 

AllSewagepumpinginstallation shallbeoperatedwithintheirdesignedlimits. 

TheContractorshall operatetheSewagepumpingstrictlywithintheseoperating 

rangesandshallmanage theoperation ofthesewagepumping toachieve 

optimumperformanceasfaraspossible. 
 

2.3    CONSUMABLESANDUTILITIESSERVICES-SPAREPARTS-STORES 
 

2.3.1 CONSUMABLESANDUTILITIESSERVICES 
 
2.3.1.1 Unlessstipulatedotherwiseelsewhereinthedocument, forthedurationofthe 

COMPREHENSIVEO&Mperiod,theContractorwillbe responsibleforthe supply 

andcontrol oflubricants,spareparts, toolsandconsumablematerialsexcluding 

electricalpower,necessaryforthecontinuousoperationoftheworks. 
 

2.3.1.2TheContractorwillmanagetheconsumablesandutilitiesservicestoensure 

theirmosteconomicconsumptionandtominimizewastage. 
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2.3.1.3 PowerrequiredforCOMPREHENSIVE O&Mfor5(Five)yearswillbesupplied free ofcost 

by theclientfromPowerSupplyCompany.OnlyDieselfor thepower generator 

set(DGSet)shallbeprovided byClient/RMC. Anyotherserviceable 

parts&lubricantsOil,Greaseetcfor the DGSet shallbesupplyby contractorat 

hisowncost.Fortheusageofdiesel properrecordshallbemaintained by 

contractor.Ifanyotherenergy requiredforCOMPREHENSIVEO&Mwillhaveto 

bebornebycontractor. 

2.4    SPAREPARTSANDSTORES 

 
2.4.1 

Thestoresinventory,theissuingandrecordingofsparepartswillbetheresponsibilityoft

heContractor. 
 

2.4.2 TheContractorisalsoresponsible forprovidingrequiredspareparts,toolsand 

anyothermaterialrequiredduringyearof operationandmaintenanceperiodby 

freeofcost,andalsobarethecostofstoringandsafeguardingalso. 
 

2.4.3 TheContractor willmakeallnecessaryarrangements toensurethecontinuous 

supplyofsparepartsandmaterial fortheworksaswouldensureuninterrupted 

operationandshallbesuppliedfreeofcost. 
 

2.4.4 SparepartsshallbesuppliedbytheContractorandthesamewillbeusedduring 

Fiveyearoperationandmaintenance periodfreeofcost.Anysparepartsnot 

usedduringtheO&Mperiodshallbe handedovertothe Clientat nocost. 
 

 
2.4.5 Thequality ofspareparts,lubricantsetc.requiredforCOMPREHENSIVE O&M 

activitieswillbecheckedfrequentlybytheEngineer-in-charge orhis representative 

andthequality/brandofeachwillbeapproved. Thematerial withoutapproval 

shallnotbeallowedtobeusedandsuchmaterial shallbe immediately removed 

fromthesiteinpresence oftheClientwithaletter, addressedtotheEngineer-in-

chargeasaconfirmation. 

 
2.5    MISCELLANEOUSEQUIPMENT 

 
2.5.1 OFFICE 

 
Allthefurnitureandadministrative officeequipmentetc.requiredshallbe furnished 

bythe Contractor. Costs ofoperating Administrative  office and 

suppliesshallbebornebytheContractor. 
 

The Contractorshall take out subscriptions  forstandardtelephone lines. 

Runningcostforthetelephonewillbeborneby theContractor. 
 

2.5.2 SEWAGEPUMPINGSTATIONCOMPLEX 
 

Costofoperationandmaintenance andhousekeepingofsewagepumping station 

complex including domesticwatersupply anddrainage, roads,gardens, 

electricalinstallations,etc.willbebornebythe contractor. 
 

2.6    INSPECTION 

2.6.1 GENERALPROVISIONS 262
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2.6.1.1 TheClientshallchecktheoperationoftheSewagepumpingordesignatean 

organisationofhischoicetocarryoutinspectionsregularly. TheClientorthe 

organisation appointedbyhimshallcheckthattheContractorisperformingthe 

tasksforwhichheisresponsible withduediligence.TheContractorshallathis 

costprovidealltheassistancetheClientrequirestocompletetheseinspections. 
 

2.6.1.2Beforeanyinspection,theEmployershallgivepriorwritten noticeofonedayto 

theContractor, indicatingthename(s)oftheperson(s)empowered tocarryout 

suchinspectioninthenameofthe Client. 
 

2.6.2 MEASUREMENTANDANALYSIS 
 

TheClienthastherighttoperform anyanalysisorinspectionhedeems necessary. 

Beforeanyinspection, theClient shallgiveapriorwrittennoticeof 

onedaytotheContractorandshallcoverthecostsofsuchaction. 
 

2.7    SEWAGEPUMPINGSTATIONCOMPLEXVISITS 
 

2.7.1 Attheendofeachmonth, orattheinitiative 

oftheClient,avisitshallbeorganisedsothatbothpartiescancheck 

theconditionoftheinstallationsatthe Sewagepumpingcomplexes. 
 

2.7.2 Areport shallbedrawn uptorecordtheopinionsofbothparties. TheClient 

reservestherighttocallinequipmentmanufacturers orspecialised technicians 

forthesevisits. 
 

2.7.3 Thesevisitsshallprovideanopportunity forexaminingmaintenanceprograms 

andoperatingproceduresand improvementsrequiringadditionalinvestments. 
 

2.8    DOCUMENTSTOBEPROVIDEDBYTHECONTRACTOR 
 

2.8.1 OPERATIONLOGBOOK 
 
2.8.1.1TheContractorshallkeepapermanentrecordof  

Sewagepumpingstationoperation(logbook).This logbook  shallbe kept at the site  

and shallbe presentedonrequesttoagentsapprovedbytheClient. 
 

2.8.1.2Onadailybasis,thefollowinginformationshallberecordedinthe log book: 
 

a) Readingfromthedifferentmeters,indicatorsandrecorders(includingbut 

notlimitedtoconsumption ofenergy,volumeofsewagelifted,operating 

timesofthedifferentelectro-mechanical &instrumentationequipments), 

voltageetc.asrequired. 

b)Reportofvisitsbypersonsother thanthoseoftheClientandtheContractor 

totheFacility. 

 
2.8.1.3 TheContractorshallalsoindicateanysignificantmodificationstotheset-up 

characteristics oftheinstallation,shut-downs,anomaliesorincidentsthathave 

occurredwithrespectto operation. 
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2.8.2 MONTHLYREPORT 
 

 
 
 

2.8.2.1Themonthlyreportshallincludebutnotbelimitedto: 
 

a)  DailyVolumeofsewageactuallyreceived,pumpedorconveyedtotheoff- 

takepoint(flowmeasurementperhouse and perday, sewagepumpingtotal 

qualityofsewageperday/month/yearetc.). 

 
b) Alltheproblemareasinthefacility. 

 
c) Thestatusandprogressofthetrainingprograms. d) 

Electricityconsumedtotally. 

e) Listofthepartsreplacedandqualityofotherdifferentconsumableitems 

consumedduringthemonth. 

 
f) Listofmajordefects/breakdownduringthemonth g) 

Detailsofrectificationworksduringthemonth. 

2.8.3 ANNUALREPORTOFOPERATION 

 
2.8.3.1TheContractorshallprovidetheClientbyMarch31ofthecurrentyear(n)with 

anannualreportfortheprecedingyear(n-1).Thisreportshallinclude: 

 
a)  All technicalstatisticsrelatedtoSewage pumpingoperationassuppliedby 

theoperation; 
 

b) Astatementofworkscarriedoutduringtheprecedingyearn-1inconnection 

withtheContractor’smaintenanceobligation; 
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3.0:FINANCIALPROVISIONS 
 

3.1    FINANCIALPROVISIONS 
 

3.1.1 METHODOFPAYMENT 

 
3.1.1.1  TheClientwillpaytheContractorfortheO&MPriceonaquarterlybasis 

subjectedtosatisfactory performance oftheentiresystem.Thepaymentfor 

comprehensiveoperationandmaintenanceshallbeinasperPriceSchedule 

oftenderdocument. 

 
3.1.2    INVOICING 

 
3.1.2.1TheContractorshallprepareandsubmittotheClientaninvoiceeachmonth 

withalldocuments(CopyofAttendanceregister,Subscription copyofP.F,ESI, 

workreportetc)supportingitsclaim.Theinvoiceshallbesubmittedbetween 

thefirstandfifthdayofthemonth. 

 
3.1.3   FLUCTUATIONFACTORS 

 
3.1.3.1Deleted… 

 
3.2    LIQUIDATEDDAMAGES 

 
3.2.1 Thesystem  shallbecapable  to deliver the designed capacity of sewage 

pumping.Howeverintheinitialstagethesewage flowmaynotgetdeveloped 

fully,duetolesspopulation coverage.However,thebiddershallkeepallthe 

installationsandsysteminworkingconditionthroughouttheCOMPREHENSIVE 

O& Mperiod. 

 
3.2.2 Forthenoncomplianceofemploymentofkeystaff 

 
3.2.2.1 Ifthesuccessfulbidderdoesnotrecruit/deputeorinabsenceofthekeystaff 

identifiedasperschedule, thenliquidated damageswillbedeductedat1½ 

timesoftheratequoted(perday). 

 
3.3    TAXES,LICENSES,PERMITSANDFEES 

 
3.3.1 Noextrapaymentshallbemadetothecontractor againstanytaxes,licenses, 

permitsandfeeswhichever isinforceormaybeimposed infutureby 

Central/StateGovt.whichaffectsthiscontract. 

 
3.4    TRAINING 

 
3.4.1 Beforeendofthecontract,suitabletrainingshallbegiventotheclient’sstaff. 

 
 
 
             Asst. Engineer  Dy.Executive Engineer  City Engineer (Drainage Project) 

R.M.C.   R.M.C.                           R.M.C.
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