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Foreword

TheUnitedNationsIndustrialDevelopmentOrganization(UNIDO)isaspecializedagencyunderthe
UnitedNationssystemtopromotegloballyinclusiveandsustainableindustrialdevelopment(ISID).
TherelevanceofISIDasanintegratedapproachtoallthreepillarsofsustainabledevelopmentisrec-
ognizedbythe2030AgendaforSustainableDevelopmentandtherelatedSustainableDevelopment
Goals (SDGs), which willframe United Nations and country efforts towards sustainable
developmentinthenextfifteenyears.UNIDO’smandateforISIDcoverstheneedtosupportthecre-
ationofsustainableenergysystemsasenergyisessentialtoeconomicandsocialdevelopmentandto
improvingqualityoflife.Internationalconcernanddebateoverenergyhavegrownincreasinglyover
thepasttwodecades,withtheissuesofpovertyalleviation,environmentalrisksandclimatechange
nowtakingcentrestage.

INSHP(InternationalNetworkonSmallHydroPower)isaninternationalcoordinatingandpromoting
organizationfortheglobaldevelopmentofsmallhydropower(SHP),whichisestablishedontheba-
sisofvoluntaryparticipationofregional,subregionalandnationalfocalpoints,relevantinstitutions,

utilitiesandcompanies,andhassocialbenefitasitsmajorobjective.INSHPaimsatthepromotionof
globalSHPdevelopmentthroughtriangletechnicalandeconomiccooperationamongdeveloping
countries,developedcountriesandinternationalorganizations,inordertosupplyruralareasinde-
velopingcountrieswithenvironmentallysound,affordableandadequateenergy,whichwillleadto
theincreaseofemploymentopportunities,improvementofecologicalenvironments,povertyallevi-
ation,improvementoflocallivingandculturalstandardsandeconomicdevelopment.

UNIDOandINSHPhavebeencooperatingontheWorldSmallHydropowerDevelopmentReportsince
year2010.Fromthereports,SHPdemandanddevelopmentworldwidewerenotmatched.Oneofthe
developmentbarriersinmostcountriesislackoftechnologies.UNIDO,incooperationwithINSHP,

throughglobalexpertcooperation,andbasedonsuccessfuldevelopmentexperiences,decidedto
developtheSHPTGstomeetdemandfromMemberStates.

TheseTGsweredraftedinaccordancewiththeeditorialrulesoftheISO/IECDirectives,Part2(see
www.iso.org/directives).

AttentionisdrawntothepossibilitythatsomeoftheelementsoftheseTGsmaybesubjecttopa-
tentrights.UNIDOandINSHPshallnotbeheldresponsibleforidentifyinganysuchpatentrights.

Ⅱ
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Introduction

SmallHydropower(SHP)isincreasinglyrecognizedasanimportantrenewableenergysolutiontothe
challengeofelectrifyingremoteruralareas.However,whilemostcountriesinEurope,Northand
SouthAmerica,andChinahavehighdegreesofinstalledcapacity,thepotentialofSHPinmanyde-
velopingcountriesremainsuntappedandishinderedbyanumberoffactorsincludingthelackof
globallyagreedgoodpracticesorstandardsforSHPdevelopment.

TheseTechnicalGuidelinesfortheDevelopmentofSmallHydropowerPlants(TGs)willaddressthe
currentlimitationsoftheregulationsappliedtotechnicalguidelinesforSHPPlantsbyapplyingthe
expertiseandbestpracticesthatexistacrosstheglobe.Itisintendedforcountriestoutilizethesea-
greeduponGuidelinestosupporttheircurrentpolicy,technologyandecosystems.Countriesthat
havelimitedinstitutionalandtechnicalcapacities,willbeabletoenhancetheirknowledgebaseinde-
velopingSHPplants,therebyattractingmoreinvestmentinSHPprojects,encouragingfavourable
policiesandsubsequentlyassistingineconomicdevelopmentatanationallevel.TheseTGswillbe
valuableforallcountries,butespeciallyallowforthesharingofexperienceandbestpracticesbe-
tweencountriesthathavelimitedtechnicalknow-how.

TheTGscanbeusedastheprinciplesandbasisfortheplanning,design,constructionandmanage-
mentofSHPplantsupto30MW.

● TheTermsandDefinitionsintheTGsspecifytheprofessionaltechnicaltermsanddefinitions
commonlyusedforSHPPlants.

● TheDesignGuidelinesprovideguidelinesforbasicrequirements,methodologyandprocedurein
termsofsiteselection,hydrology,geology,projectlayout,configurations,energycalculations,

hydraulics,electromechanicalequipmentselection,construction,projectcostestimates,eco-
nomicappraisal,financing,socialandenvironmentalassessments—withtheultimategoalofa-
chievingthebestdesignsolutions.

● TheUnitsGuidelinesspecifythetechnicalrequirementsonSHPturbines,generators,hydrotur-
binegoverningsystems,excitationsystems,mainvalvesaswellasmonitoring,control,pro-
tectionandDCpowersupplysystems.

● TheConstructionGuidelinescanbeusedastheguidingtechnicaldocumentsfortheconstruction
ofSHPprojects.

● TheManagementGuidelinesprovidetechnicalguidanceforthemanagement,operationandmain-
tenance,technicalrenovationandprojectacceptanceofSHPprojects.

Ⅲ
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TechnicalGuidelinesfortheDevelopmentofSmallHydropower
Plants-Units
Part5:MainValves

1 Scope

ThisPartoftheUnitsGuidelinesspecifiesthetechnicalrequirementsaswellasthebasicrequire-
mentsforthesupplyscope,spareparts,technicaldocuments,inspection,testing,packing,trans-
portation,storage,installation,commissioning,operation and maintenance for the small
hydropower(SHP)turbinemainvalves.

Thisdocumentisapplicabletobutterfly,sphericalandgatetypesofSHPturbinemainvalves.

2 Normativereferences

Thefollowingdocumentsarereferredtointhetextinsuchawaythatsomeoralloftheircontent
constitutesrequirementsofthisdocument.Fordatedreferences,onlytheeditioncitedapplies.For
undatedreferences,thelatesteditionofthereferenceddocument(includinganyamendments)ap-
plies.

ISO780:2015,MODPackaging—PictorialMarkingforHandlingofGoods

IEC/TR61364,NomenclatureforHydroelectricPowerplantMachinery

AWSD1.1/D1.1M:2008,StructuralWeldingCode—Steel

SHP/TG001,Technicalguidelinesforthedevelopmentofsmallhydropowerplants—Termsanddef-
initions

3 Termsanddefinitions

Forthepurposesofthisdocument,thetermsanddefinitionsgiveninIECTR61364,SHP/TG001
andthefollowingapply.

3.1 
nominaldiameterofmainvalve

innerdiameterofthevalvebodyattheconnectionbetweenthemainvalveandtheupstream/down-
1
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streampenstockflanges;iftheinnerdiametersonbothsidesaredifferent,itreferstothesmaller
one,inmillimetres(mm)

3.2 
maximumhydrostaticpressure

hydraulicpressuredevelopedbythewatercolumnfromthehorizontalcentrelineofthemainvalve
tothemaximumupstreamwaterlevelafterthemainvalveisclosed,inMPa

3.3 
maximumtransientpressure

maximumpressuregeneratedattheupstreamsidehorizontalcentrelineofthemainvalveinthe
transitionprocessofsuddenclosure,inMPa

3.4 
designpressure

pressureforwhichtheflowpassagecomponentsofthemainvalve,aredesignedtowithstand(from
thestrengthpointofview)andthisshallnotbelessthanthemaximumtransientpressure,inMPa

3.5 
nominalpressure

digitalindicationofthepressurerelatedsignspecifiedfortheconvenienceofthedesign,manufac-
tureanduseofthemainvalveandtherelevantaccessories,whichisadesignpressurevalueserial-
izedasperthenationalstandard,inMPa

4 Technicalrequirements

4.1 Generalrequirements

4.1.1 Themainvalveshouldbeselectedaccordingtothenominalpressure,whichshouldbegreater
thanthedesignpressure.

4.1.2 Themainvalveshallbedesigned,manufactured,inspectedandtestedaccordingtotheserv-
icerequirementofthehydraulicturbine,andtheprovisionsonthemechanicalconstructionalfea-
tures.

4.1.3 Themainvalveshallbeabletobereliablyclosedwhentheunitissubjecttoemergencyshut-
down.
2
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4.1.4 Themainvalveshallbeabletobeclosedinnormalflowingwaterwithoutcausingharmfulvi-
brationunderalltheoperatingconditionsoftheunit.

4.1.5 Themainvalveshallbeabletobeopenednormallywhenthepressuredifferencebetween
bothsidesisnotmorethan30%ofthemaximumhydrostaticpressure.

4.1.6 Thevalvedisc/rotorofthemainvalveshallhaveonlytwopositions:fullyopenedorfully
closed.Themainvalveshallnotbepartiallyopenedtoregulatethedischarge.

4.1.7 Theoperatingpowersupplyforthemainvalveshallbereliable.Thevalvecouldbeclosed
manuallyinanemergencywhentheoperatingpowersupplybreaksdown.

4.1.8 Themainvalveshallbeantiseptic.Thevalvesteelsurface(exceptstainlesssteel)shouldbe
electrostaticallysprayedwithpowdernon-toxicepoxyresin,orsprayedorbrushedwithsimilarnon-
toxicepoxypaintwithathicknessofnotlessthan0.3 mmafterbeingtreatedwithrustorsandre-
movaltoSa2.5throughshotblasting.

4.2 Structurerequirements

4.2.1 Themainvalveshallbefittedwiththebypassvalveoremployanotherstructurewiththe
samefunctionfortheopeningoperationunderflowingwaterconditions.Thebypasspipelineacross
thepenstockexpansioncouplingshallbefittedwiththeexpansioncoupling.Thenominaldiameterof
thebypassvalveshallnotbelessthan10%ofthenominaldiameterofthemainvalve.

4.2.2 Themouldlineofthebutterflyvalvediscshallbedesignedtoavoidthevibrationcausedby
Karmanvortex.Theresistancecoefficientofthebutterflyvalveshallbelessthan0.15whenthe
valveisfullyopen.

4.2.3 Themainvalveshallbefinallyassembledinthemanufacturer’sworks.Afterfinalassemblyat
theworksandafterinstallationinthehydropowerstation,themainvalveshalloperatesmoothly,

anditsfully-openedandfully-closedpositionsshallbeaccurate.

4.2.4 Thedesignofthemainvalveshallensurethatthefollowingpartscouldbereplacedwithout
disassemblingthevalve:

a) Journalpackingsofthebutterflyvalveandtheperipherysealofthevalvedisc;

b) Journalpackingsandtheoperatingsealofthesphericalvalve(ifany).

4.2.5 Thegatevalveusedastheturbinemainvalveshallemploythefullsizestructure.Thestruc-
turaldesignofthegatevalveshallmeetthefollowingrequirements:

a) Thevalvediscshallnotgetjammedandthevalveshaftshallnotgetseparated;
3
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b) Thematerialsofthesealsforthevalvebodyandthevalvediscshallhavehardnessdifferenceto
avoidclenching;

c) Theliftingheightofthevalvediscshallnotbelessthan1.1timesthegatevalvediameterwhen
thevalveisopened;

d) Thesealingsurfaceofthevalvediscshallhavesufficientallowanceanditscentreshallbehigher
thanthecentreofthevalvebodysealingsurface;whenthesealingsurfaceofthevalvediscis
worn,thesealingsurfacesofthevalvebodyandthevalvediscshallfullycoincideafterthe
valvediscsitsfullyonbody;

e) Thegatevalveshallbefittedwiththeadjustablemechanicalopeningandtheclosinglimitersand
theopeningindicatorforpreventingthevalvediscfromknockingdirectlyagainstthevalve
body.

4.2.6 Themainvalvesshallbefittedwithexpansioncouplingtofacilitateeasyremovalandinstalla-
tion.Afterbeinginstalledinthehydropowerstation,thesealofexpansioncouplingshallbeleak
proof.

4.2.7 Themainvalvecouldbeoperatedmanually,electricallyandhydraulically.Inthehydropower
stationwithahighautomationrequirement,themainvalveshouldemploytheelectricalorhydraulic
drivingmode.

4.2.8 Themainvalveshallbefittedwiththefollowingsignallingdevices:

a) Fully-openedandfully-closedpositionsignalofthevalvedisc;

b) Lockingspindleposition-MainValveLocked/Unlocked;

c) Fully-openedandfully-closedsignalofthebypassvalve;

d) Pressuresupstream/downstreamofthevalvediscandthepressuredifferencesignals;

e) Signalsindicatinglowoilpressureandthetoolowoilpressureofthehydraulicsystemforthe
mainvalve;

f) OverhaulingsealEngaged/disengagedsignaldevicesarerequiredforoverhaulingthesealing
whennecessary.

4.2.9 Theelectricdeviceofthemainvalveshallcomplywiththeprovisionsonthedesignandoper-
ationoftheelectricalmachines.

4.2.10 Thehydraulically-drivenmainvalveshouldemploythecounterweight,thehighpressureair-
4
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oilaccumulatorortheNitrogenfilledaccumulatortypehydrauliccontroldeviceandshallbefitted
withthemechanicalorhydrauliclockingdevicefortherotor.

4.2.11 Themanually-operatedmainvalveshallbemarkedwithalegiblearrowindicatingtheopen-
ing/closingdirection.

4.2.12 Theairreleasevalveshouldbeinstalledonthedownstreamsideofthemainvalveandits
nominaldiametershallnotbelessthan5%to10%ofthenominaldiameterofthemainvalve.Theair
releasevalveshallbeabletoautomaticallydischargetrappedairwhenthewaterisfilledinthespiral
casing/distributorandshallnotleakwaterwhentheunitisoperating.

4.3 Materialrequirements

4.3.1 Thematerialforthemainvalveshallbeselectedaccordingtotheserviceconditionsandthe
requirementsintheordercontract.

4.3.2 Thevalvebodyandvalvediscofthebutterflyvalveorrotorofthesphericalvalvemaybe
madebysolidforgingorcasting,orbywelding.Thegatevalvebodyshouldbemadeofcaststeel.
Thevalvejournals/spindleshouldbemadeofstainlesssteel.Thebushingsshouldbemadeofcasta-
luminiumbrassorcastaluminiumbronze.

4.3.3 Whentheconnectingsteelpipesinfrontofandbehindthemainvalveareconnectedtothe
upstreamanddownstreampenstocksbywelding,theyshouldbemadeofmaterialswithsimilar
properties.

4.3.4 Correspondinganti-corrosionmeasuresshallbetakenforthecontactpartbetweenthevalve
shaftandthebearingandjournalsealsofthemainvalve,suchasstainlesssteeloracompositema-
terialwiththeself-lubricatingfunction.

4.3.5 Thesealsforthemainvalveshallbemadeofcorrosion,cavitationandsanderosionresistant
materials.Withregardtothesphericalvalvewiththedualsealingstructure,themovablesealingring
andthecorrespondingslidingpartshouldbemadeofstainlesssteel.Thesealsincontactwithoils
shallbemadeofoilresistantsealingmaterials.

4.3.6 Thebutterflyvalvediscmaybefittedwiththemetalhardsealorthenon-metalsoftseal.
Movablesealsfortheoperatingsealandtheoverhaulingsealofthesphericalvalveshallbemadeof
stainlesssteelandthesealpairsshallbecloselyfitted.

4.4 Weldingandthenon-destructivetestingrequirements

4.4.1 Theweldingmethods,proceduresandweldersforthepartsofthemainvalveshallcomply
withtherelevantprovisionsinAWSD1.1/D1.1M.

5
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4.4.2 Allthecast/forged/fabricatedcomponentsshouldbestressrelievedinaccordancewiththe
specifiedprocedurebeforefinishmachining.

4.4.3 Theweldsshallbesubjectedtonon-destructivetestsstrictlyinaccordancewiththeprovi-
sionsofthedrawingandtechnicalrequirements.

4.5 Nominalpressureseries

Thenominalpressureofthemainvalveshouldbeselectedfromthefollowingvaluesinpreference,

inMPa:0.6,1.0,1.6,2.5,4.0,6.4,10.0and16.0.

5 Supplyscopeandspareparts

5.1 Thesupplyscopeandthesparepartsshallbespecifiedbythesupplierandtheuserinthecon-
tractdocument.SeeAppendixAforthespareparts.

5.2 Thecompletepackageofequipmentofthemainvalveshouldinclude:

a) Mainvalvebodyaswellastheoperatingmechanism,expansioncoupling,front/rearunion
pipes,bypassvalveandbypasspipeline,airvalve,drainvalve,otherpipelinesandsealing
rings;

b) Oilpressuredeviceortheelectro-manualoperatingmechanismandelectriccontrolcabinet;

c) Automaticcomponentsandinstruments;

d) Specialtoolsforremoval,installationandmaintenance;

e) Sparepartsforthequick-wearpartsandadditionalsparepartsorderedinthecontractsignedby
andbetweenthesupplierandtheuser.

6 Technicaldocuments

Thesuppliershallsubmitthenecessarytechnicaldocumentstotheuser,mainlyincluding:

a) Compliancecertificateandthequalityinspectionreport;

b) On-siteinstallation,operationandmaintenancemanualoroperationinstructions;

c) Installationarrangement,thefoundationstressdiagram,outsideview,schematicdiagramof
thehydraulicoperationsystem,electricalschematicdiagramandthewiringdiagram,automatic
6
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operationsystemdiagramandmainpartsdrawing;

d) Deliverylist.

7 Tests

7.1 Deliverytests

7.1.1 Requirementsforthestrengthhydrostatictest:

a) Thevalvebodyandtheupstream/downstreamconnectingshortpipesshallbesubjectedtothe
strengthhydrostatictest.Thetestpressureshallbeatleast1.5timesthenominalpressureof
themainvalveandshalllastfor30min.Afterthetest,theyshallbefreefromanyharmfulper-
manentdeformationorleakage;

b) Thevalvediscshallbesubjectedtothestrengthhydrostatictest.Thetestpressureshallbeat
least1.2timesthenominalpressureofthemainvalveandshalllastfor30min.Afterthetest,it
shallbefreefromanyharmfulpermanentdeformationorleakage(exceptforthevalvedisc
seal);

c) Theexpansioncouplingofthemainvalveshouldbesubjectedtohydrostatictestinginthefacto-
rytogetherwiththemainvalve.

7.1.2 Requirementsforthesealtest:

a) Withregardtothemainvalvedesignedandmanufacturedaspertheserializednominalpressure,

thesealtestpressureshallbe1.1timesthenominalpressure,thedurationshallbe30minand
theleakageshallbeinspected;withregardtothenon-serializedvalve,thesealtestpressure
shallbe1.1timesthedesignpressure,thedurationshallbe30minandtheleakageshallbein-
spected.Thejournalsealandthevalvebodysplitsurfaceshallnotleak;drippingleakageorsoa-
kingleakageisacceptableontheoverhaulingsealandtheoperatingsealbutsprayingleakage
shallberejected;

b) Theexpansioncouplingofthemainvalveshouldbesubjectedtosealtestinginthefactoryto-
getherwiththemainvalve.

7.1.3 Requirementsforthemainvalveoperationaltest:

a) Alltheelectrictestsshallbecarriedoutfortheelectriccontrolcabinetofthemainvalveinthe
factory;

b) Opening/closingoperationaltestsshallbecarriedoutafterthemainvalveisassembled.Theo-
7
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pening/closingprocessshallbesmoothandfreefromanyjammingphenomenon;

c) Aftertesting,themainvalveanditsaccessoriesshallbecarefullyinspected,andshallbefree
fromanyabnormalphenomenonlikeharmfulpermanentdeformationandleakage.

7.1.4 Requirementsforthemainvalveservomotortest:

a) Afterassembling,theservomotorshallbesubjectedtothepressure-tighttest.Thetest
pressureshallbe1.5timesthemaximumoilpressurebornebythemainvalveoperatedunder
anyworkingconditionsandthedurationshallbe30min;

b) Theservomotorpistonsealshallbesubjectedtothecorrespondingleakagetest.Thetestpres-
sureshallbethemaximumoilpressurebornebythemainvalveoperatedunderanyworking
conditions,andthedurationshallbe30min;thepistonsealshallbefreefromanyseepageor
soakingleakage.

7.2 Sitetests

7.2.1 Ifthevalvediscandthebypassvalveareoperatedwiththeoilpumpwhenthereisnowater
inthepenstock,theiroperationsshallbesteady,andtheopening/closingtimeshallmeetthedesign
requirements.Theallowabledeviationoftheactualfully-openedpositionofthevalvediscshallbe
±1°andtheminimumoilpressurevaluerequiredforoperationshallberecorded.

7.2.2 Themainvalveoperatedwithacounterweightorpressureoilfromthepressureaccumulator,

shallberespectivelysubjectedtooperationaltestsaccordingtothedesignrequirementswhenthere
isnowaterinthepenstockorthewaterisstill,andthevalveclosingtimeshallberecorded.

7.2.3 Oil,airandwaterpipelinesweldedatthesiteshallbesubjectedtothehydraulicpressure
tests.Thetestpressureshallbe1.5timesthenominalpressureofthecorrespondingpipeline,and
thedurationshallbe30min.

7.2.4 Fortheclosingtestinflowingwateronsite,thedetailedtestscheduleshallbepreparedto
ensuresafety.Aftertesting,themainvalveanditsaccessoriesshallbeinspectedindetail,andshall
befreefromanyharmfuldamage.

8 Acceptanceandguarantee

8.1 Inspectionandacceptance

8.1.1 Themainvalveproductsaswellasitsmainpartsandtheelectriccontrolcabinetshallpass
theinspectionbythemanufacturerbeforebeingdelivered,andshallbeaccompaniedbytherelevant
documentsprovingproductcompliance.
8
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8.1.2 Non-destructivetestreportsshallbeprovidedforthemainweldsoftheweldmentsofthe
mainvalvecompletedinthefactory;atleasttheweldappearanceinspectionreportshallbeprovided
fortheotherwelds.

8.1.3 Thetestcontentsspecifiedintheordercontractshallbecompletedinthefactoryandthecor-
respondingtestreportsshallbeprovidedforthemainvalvebody,themainpartsandtheelectric
controlcabinet.

8.2 Qualityassurance/manufacturer’sguarantee

8.2.1 Underthepremisethattheproductisproperlystored,installedandused,theproductquality
guaranteeperiodshallbeoneyearafterthedateonwhichthe72-hourtrialoperationiscompleted,

ortwoyearsafterthedeliverydateofthelastbatchofgoods,orwhichevercomesearlier.

8.2.2 Withinthequalityassurance/guaranteeperiod,thewaterleakageofthemainvalvesunder
normalserviceconditionsshallcomplywiththeprovisionsoftheordercontract.

9 Nameplate,packing,transportationandstorage

9.1 Nameplate

Eachproductshallbefittedwiththeproductnameplateinanobviousposition.Itsmaincontents
shallinclude:

a) Productname;

b) Suppliername;

c) Productmodel;

d) Nominaldiameter;

e) Nominalpressure;

f) Factorynumber;

g) Dateofproduction.

9.2 Packing

9.2.1 Beforepacking,thefollowingpreparationshallbemade:
9

SHP/TG003-5:2019



a) Takethenecessaryanti-corrosionmeasuresfortheexposedfinishedsurfaceoftheproduct;

b) Removethefragileandvibration-sensitivecomponentsandmeters,andpackthemseparately;

c) Fastenthemovablepartsintheproductontothemachinebody;

d) Bindthetechnicaldocumentsandsparepartssuppliedalongwiththeproductandthenfasten
themintheproperpositions.

9.2.2 Thepacking,transportationandstorageoftheproductshallcomplywiththerelevantprovi-
sionsofISO780.

9.2.3 Thepackingcontainershallbemanufacturedaccordingtothepackingdrawing.Themarkings
shallcomplywiththerelevantprovisionsofISO780.

9.2.4 Thenameandquantitylistedonthepackinglistshallbeconsistentwiththematerialobjects
andthedrawingsinthecontainer.

9.3 Transportation

Themainvalveshallbetransportedasawhole,ifthetransportationlimitssoallow.Thetransporta-
tionandthehandlingshallbeimplementedaccordingtothemarksonthepackingcontainer.Thenum-
berofpackages,thenumberofcases,markings,thedeliverytimeandthetrainnumbershallbeno-
tifiedbythesuppliertotheuserupondelivery.

9.4 Storage

9.4.1 Theproductsshallbekeptinthedust-freeandrainproofwarehouseswithanambienttemper-
atureof-5℃to+40℃,relativehumidityofnotmorethan85%andwithoutacid,alkali,saltand
corrosiveorexplosivegasesandstrongelectromagneticfield.

9.4.2 Fromthedateofdeliverybythesupplier,thesuppliershallguaranteethattheproductisfree
fromcorrosionandaccuracyreductionduetoimproperpackingwithin1yearunderthenormalstor-
ageconditions.

10 Installationandwelding

10.1 Generalrequirementsforthemainvalveinstallation:

a) Theinstallationshallbecarriedoutontheconstructionsiteaccordingtothedesigndrawingsand
therequirementsoftherelevanttechnicaldocuments;
01
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b) Thebearingclearanceshallcomplywiththedesignrequirements;

c) Thejointingsurfacesofthevalvebodyshallbesmoothandburr-free.Thegapshallmeetthefol-
lowingrequirements:

1) Thejointgapshallbeinspectedwitha0.05mmfeelergauge,andthegaugeshallnotpass
through;

2) Thelocalgapsareacceptableandwhenitisinspectedwitha0.10mmfeelergauge,the
depthshallnotexceed1/3ofthewidthofthejointingsurfacesandthetotallengthshallnot
exceed20%oftheperimeter;

3) Thereshallbenogaparoundtheassemblingboltsandpins;

d) Whenthemainvalveisinstalled,thecentrelinealongthewaterflowdirectionshallbedeter-
minedaccordingtotheactualcentreofthespiralcaseandthepenstockandthedifferencetothe
designlocationwillnotbegreaterthan3mm;thedeviationbetweenthetransversecentreline
ofthebutterflyvalveandthesphericalvalve(upstreamanddownstreampositions)andthede-
signedcentrelineshouldnotexceed10mm;thehorizontalityandperpendicularityshallbemeas-
uredaftertheflangeisweldedanditsallowabledeviationshallbe1mm/m;

e) Sufficientclearanceshallbereservedbetweenthefoundationboltandtheboltholeofthemain
valvebodyontheoppositedirectionoftheexpansioncoupling,anditsvalueshallnotbeless
thanthethicknessofthesealingmaterialbetweentheflanges.

10.2 Installationrequirementsforthebutterflyvalve:

a) Withregardtothebutterflyvalvewithdualseals,theclearancebetweentheoverhaulingseal
andthevalvecasingshallbeuniform whenthevalvediscisintheclosedposition,andtheal-
lowabledeviationshallbe±20%oftheactualaverageclearancevalue;

b) Iftheinflatablerubbersealisused,thewatersealclearanceshallmeetthedesignrequirement
andtheallowabledeviationshallbe±20%ofthedesignclearancevaluewhenthevalvediscis
intheclosedpositionandtherubberwatersealisnotinflated.Undertheoperatingairpressure,

therubberwatersealshallhavenoclearance;

c) Thefoundationboltsofthevalvebodybearalltheweightofthemainvalveandtheforceand
torquegeneratedduringtheoperationofthemainvalve.Aclearanceof30mmto50mmshallbe
reservedalongtheaxialdirectionofthemainvalveinthespacebetweenthefoundationbolts
andtheholes.
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10.3 Installationrequirementsforthesphericalvalve:

a) Thecontactofthesealingsurfaceoftheoperatingsealandtheoverhaulingsealofthespherical
valveshallbetight.Wheninspectedwiththe0.05mmfeelergauge,thegaugeshallnotpass
through;

b) Thetravelandfitdimensionofthesealcovershallcomplywiththedesignrequirements,itsac-
tualtravelshouldnotbelessthan80%ofitsdesignvalveanditsactionshallbesmooth;

c) Therotationofthevalveshallbesmooth,andtheclearancetothefixedcomponentshallnotbe
lessthan2mm;

d) Themaximumclearancebetweenthesealcoverandthesealingringshallbesmallerthantheac-
tualtravelofthesealcover;

e) Thesphericalvalveshallbesubjectedtothepressure-tighttestafterinstallationonsite.Under
themaximumhydrostaticpressure,thewaterleakagefromthefrontandrearsealsshallnotex-
ceedthedesignallowablevaluewithinadurationof30min.

10.4 Installationrequirementsforthegatevalve:

a) Beforeinstallation,itisnecessarytoinspectwhetherthespecificationandmodelareconsistent
withthedesign;inspectwhetherthecomponentsofthevalveareintactandwhetherthesealing
surfaceisundamaged;

b) Thecentredeviationofthegatevalveshallnotbemorethan3mmandtheinstallationofthe
operatingmechanismshallcomplywiththemanufacturer’sandthedesignrequirements.

10.5 Installationrequirementsfortheexpansioncoupling:

a) Theclearancebetweentheinnerandoutersleevesoftheexpansioncouplingshallbeadjustedto
beuniformandshallnotgetjammed;theallowabledeviationofthesealgroovewidthshallbe
lessthan2mm;

b) Theexpansiondistancebetweentheexpansioncouplingandtheinner/outersleevesshallmeet
thedesignrequirement,itsallowabledeviationshallbe±6mmandtheretractiondimensionof
theadjusterweldingshallbeconsidered;

c) Theexpansioncouplingshallbeconnectedtothemainvalvewithflangebolts.Sealingringshall
beinstalledintheexpansionjointandpressedwiththecompressionringtopreventwaterleak-
agefromtheexpansionjoint.
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10.6 Installationandtestrequirementsforthebypassvalve:

Afterinstallation,thebypassvalveshallbesubjectedtothepressure-tighttesttogetherwiththe
bypasspipeline.

10.7 Installationrequirementsfortheoperatingmechanism:

a) Theinstallationoftheoilpressuredeviceshallmeetthedesignrequirements;

b) Theinstallationoftheservomotoroperatingthemainvalveshallmeetthedesignrequirements.
Inaddition,theinstallationofthefoundationplateandthebaseoftheswing-typeservomotor
shallbedeterminedaccordingtotheactualpositionoftheconnectingpinholeofthecrankarm
whenthevalvedisc/rotorisinthefully-closedposition;thepositionaldeviationofthefounda-
tionplateshallnotbemorethan3mm.Afterinstallation,thehorizontalorverticaldeviationof
theservomotorshallnotbemorethan1mm/m,theallowabledeviationofthebaseelevation
shallbe±1.5mmandtheconnectionofthepinshaftshallbeflexible.

10.8 On-siteweldingrequirementsforthemainvalves:

a) Withregardtotheexpansioncouplingandtheconnectionpipelineweldedtotheturbinecasing
andthepenstockonsite,theweldingdeformationshallbepreventedintheweldingprocessso
astoensuretheperpendicularityoftheflangesurfaceandthecoaxialitytothecentrelineofthe
mainvalve;

b) Theclearancearoundtheexpansioncouplingshallbeuniform.Afterwelding,theexpansiondis-
tanceoftheexpansioncouplingshallbeinspected;itsdeviationshouldnotexceed±15% of
thedesignexpansionvalve.

11 Operationandmaintenance

11.1 Beforefillingwaterintothewaterdiversionsystem/forebayofthehydropowerstationforthe
firsttime,thesundrymaterialsinthewaterdiversionsystemshallbecleanedthoroughlytoprevent
suchsundrymaterialsfromdamagingthemainvalves.

11.2 Topreventdamagetothemainvalvecausedbywaterfilling,slowfillingwithlightflow
shouldbecarriedoutforhighwaterheadpowerstationsandthelongpenstockpowerstations.In
thewaterfillingprocess,thesituationofthemainvalveshallbecloselyinspected;intheeventof
anyabnormalsituation,thewaterfillingshallbeimmediatelystoppedforinspectionandtreatment.
Thewaterfillingtestcouldnotbecontinueduntilalltheproblemsaresolved.

11.3 Theoperationandthedailymaintenanceofthemainvalveshallbecarriedoutaccordingtorel-
evanttechnicaldocumentsandtheautomaticoperationprocedures.Themainequipmentandacces-
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soriesofthemainvalveshallbeperiodicallymaintained.

11.4 Forthemainvalveequippedwiththemanualmechanicallockingdevice,checkwhetherthe
manualmechanicallockingdevicehasbeenputintooperationbeforeyouoverhaultheunit.Check
whetherthemanualmechanicallockingdeviceiswithdrawnbeforethemainvalveisturnedonafter
theoverhauliscomplete.

11.5 Forthepowerstationswithmuchsedimentandharshoperatingconditions,attentionshould
bepaidtothemainvalvemaintenanceandrepair.
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AppendixA
(Normative)

Sparepartsforthemainvalves

TableA.1 Sparepartsforthemainvalves Unit:Set

No. Nameofthespareparts
Quantity

1-2units 3unitsormore
Remarks

1 O-ringofvariousspecifications 1 2

2 Journalpackingofthevalvedisc 1 2

3
Circumferentialsealsof

thevalvedisc
1 2

Onlylimitedtothe
butterflyvalve

4 Sealsonthemovablesealingring 1 2

5 Pistonsealoftheservomotor 1 2

6 Pistonrodsealoftheservomotor 1 2

7 Sealofexpansioncoupling 1 2

8
Fixedsealingringandmovable

sealingring
1 1

9 Splitkeyorpin 1 1

10
Shaftsleeveofthevarious

specifications
1 2

11
Bearingbushingsof
variousspecifications

1 2 Atvalveshaft

12 Springsofvariousspecifications 1 2

13 Travelswitch 1 2
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