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Foreword

TheUnitedNationsIndustrialDevelopmentOrganization(UNIDO)isaspecializedagencyunderthe
UnitedNationssystemtopromotegloballyinclusiveandsustainableindustrialdevelopment(ISID).
TherelevanceofISIDasanintegratedapproachtoallthreepillarsofsustainabledevelopmentisrec-
ognizedbythe2030AgendaforSustainableDevelopmentandtherelatedSustainableDevelopment
Goals(SDGs),whichwillframeUnitedNationsandcountryeffortstowardssustainabledevelop-
mentinthenextfifteenyears.UNIDO’smandateforISIDcoverstheneedtosupportthecreationof
sustainableenergysystemsasenergyisessentialtoeconomicandsocialdevelopmentandtoimpro-
vingqualityoflife.Internationalconcernanddebateoverenergyhavegrownincreasinglyoverthe
pasttwodecades,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.
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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-Design
Part9:ProjectCostEstimates

1 Scope

ThispartoftheDesignGuidelinesspecifieshowtoformulatecostestimationsforsmallhydropower
(SHP)projectsanddetailshowtopreparecostestimationdocuments.

2 Normativereferences

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

SHP/TG001,Technicalguidelinesforthedevelopmentofsmallhydropowerplants—Termsanddef-
initions.

3 Termsanddefinitions

Forthepurposesofthisdocument,thetermsanddefinitionsgiveninSHP/TG001apply.

4 Generalprovisions

4.1 Costestimationsofprojectsshallbeformulatedaccordingtothepriceandpoliciesinthefor-
mulationyear.Inthecaseofmajorchangestothedesignplan,quantitiesofitemsandcostlevelin
thecommencementyearoftheproject,thecostestimationshallberevisedaccordingly.

4.2 Investmentforsocialandenvironmentalprotection(includingthefeesoflandacquisition,re-
settlement,environmentalprotection,soilandwaterconservation,etc.)shallbecalculatedinac-
cordancewithrelevantprovisionsofsocialandenvironmentalimpactassessment,andthenincluded
inthetotalprojectinvestment.

4.3 Investmentfortransmissionengineeringbetweenahydropowerstationtothesubstationofthe
powergridshallnotbeincorporatedinthetotalprojectinvestment.

1
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4.4 Theprojectcostestimationatthefeasibilitystudystageshallbepreparedinaccordancewith
theprovisionsofChapters5to8ofthisdocument,andtheinvestmentestimationatthepre-feasi-
bilitystudystageshallbepreparedinaccordancewiththeprovisionsofChapter9ofthisdocument.

5 Projectdivision

5.1 Overview

Costestimationsofahydropowerprojectmaybedividedintotheconstructionpartandsocialand
environmentalprotectionpart,ofwhichtheconstructionpartmayincludeconstructionoftemporary
works,constructionofcivilworks,electromechanicalequipmentandinstallation,hydromechanical
structureandinstallation,andmiscellaneouscosts,asshowninFigure1:

Hydropower
 project

Construction

Constructionoftemporaryworks
Constructionofcivilworks
Electromechanicalequipmentand
installation
Hydromechanicalstructureand
installation
Miscellaneouscosts

ì

î

í

ï
ï
ï
ï

ï
ï
ï
ï

Socialandenvironmentalprotection

ì

î

í

ï
ïï

ï
ïï

Figure1 Divisionofcostestimationofhydropowerproject

5.2 Compositionoftheconstructionpart

5.2.1 Constructionoftemporaryworks

Thisreferstothetemporaryworksbuilttoassisttheconstructionofthemainworks,whichcanbe
composedofthefollowingcomponents:

a) Riverdiversion

Thismayincludeopendiversionchannel,diversiontunnel,bottomdiversionoutlet,construc-
tioncofferdam (includingriverclosure),reservoirimpoundmentandtemporarydownstream
watersupplyworksduringstorageperiod,hydromechanicalstructureandinstallation,etc.

b) Transportationforconstruction 

Thetemporarytransportationfacilitieswithinandoutsidetheconstructionsiteservingthepro-
jectconstructionmayincludehighways,bridges,constructionadits,waterwayworks,bridge
andculvertandroadreinforcement,aerialcableways,ramphoistways,andthemaintenance
andmanagementofpermanenttransportationworksandtemporarytransportationfacilitiesdur-
2
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ingtheconstructionperiodofthepowerstation.

c) Powersupplyforconstruction 

Thismayincludehigh-voltagetransmissionlinessupplyingpowerfromtheexistingpowergrid
totheconstructionsite,transmissionlinesof10kVandaboveontheconstructionsite,and
powersupplyfacilitiesworksof10kVandaboveoftheoutgoinglines,etc.Thepowersupply
facilitiesmayincludetheconstructionofsubstations,substationequipmentandinstallation,as
wellasthesupportingfacilities.

d) Housesforconstructionandconstructionmanagement

Thisreferstothehousingconstructionprojectsandsupportingfacilitiesrequiredforthecon-
structionandconstructionmanagementduringtheprojectconstruction;itmayincludesitelev-
elling,constructionwarehouses,auxiliaryprocessingplant,workingandlivingcamp,outdoor
works,aswellasthemaintenanceandmanagementofpermanentandtemporarybuildingsdur-
ingtheconstructionperiodofthepowerstation.Thesearespecifiedasfollows:

1) Sitelevellingreferstoearth-rockexcavation,filling,masonryandotherworkswithinthe
plannedareaforthepurposeofconstructionandconstructionmanagementofhousesand
outdoorworks.

2) Construction warehousesincludesgeneralwarehousesandspecialwarehouses.General
warehousesareusedforequipment,materialsandtools,andspecialwarehousesareused
foroildepotsandexplosivesdepots.

3) Auxiliaryprocessingplantincludeswoodprocessingplant,rebarprocessingplant,steel
pipeprocessingplant,hydromechanicalstructureprocessingplant,mechanicalrepairplant
andconcreteprecastcomponentsplant.

4) Workingandlivingcampreferstothehousesandsupportingfacilitiesbuiltontheconstruc-
tionsiteforworkingandlivingofthepersonnelinvolvedinconstructionmanagement,su-
pervision,anddesignandconstruction.Alltheassociatedrentalexpensesincurredonthe
constructionsiteduringtheconstructionperiodshallbeincludedinthisitem.

e) Otherconstructiontemporaryworks

Thisreferstoalltemporaryworksotherthanthoselistedabove,andmainlyincludesconstruc-
tionwatersupply(largepumphousesandmainspipes),airsupply,aggregateproductionsys-
tem,concretemixingandpouringsystem,installationandremovaloflargeheavymachinery,

floodprevention,iceprevention,drainagesystemandcommunication.Othertemporarycon-
structionprojectsincludedintheproject,suchashighcostorlargequantitiesmaybelisted
separatelyaccordingtotheactualneedsoftheproject.

3

SHP/TG002-9:2019



5.2.2 Constructioncivilworks

Constructioncivilworksreferstothemaincivilstructuresandotherpermanentstructures,which
arecomposedofthefollowingitems,amongwhichitemsa)toi)arethemainconstructionworks:

a) Waterretaining(impoundment)structure

Thisincludesallkindsofdams(weirs/barrages/storagedams)andfoundationtreatmentengi-
neeringtoretainwaterintheriver.

Thedamsectionoftheintake,thespillwaysection,theseepageproofingofdamfoundationand
abutment,andtheseepageproofingengineeringofthereservoirbankarealllistedunderthis
item.Thenon-overflowdamsection,thedischargedamsection,theintakedamsectionandthe
foundationtreatmentengineeringshallbelistedrespectivelyunderconcretedam (sluice);the
water-retainingdamsection,dambodydrainagestructures,andfoundationtreatmentengineer-
ingshallbelistedrespectivelyunderearth(rockfill)dam.Theslopeexcavationandsupportsta-
bilizationwithintheexcavationareaofwaterretaining(impoundment)structuresareincluded
inthisitem.

b) Drainageandenergydissipationstructure

Thisincludesstructuresforflooddischargesuchasspillway,flooddischargetunnel,sediment
flushingtunnelandpressurereliefholes(intunnels),aswellastheenergydissipationandanti-
erosionstructuresalongthesideslopesoftheintakeandoutlet,theslopeandbanksofthespill-
wayanddownstreamofthedrainagefacilitiesbehindthedam.Energydissipationandanti-ero-
sionstructurescanbedividedintoenergydissipationengineering(plungepoolandstillingba-
sin),auxiliaryenergydissipationengineering(baffleblocks,stillingtoothandauxiliaryweir),

apronextension,anti-scouringtrench,pre-excavationandbankslopeprotection,etc.

c) Waterconductorstructure 

Thisincludesopendiversionchannels,waterinlets(includinggatechambers),diversiontun-
nels,surgechambers(shafts)orpressureforebays,penstocks,tailwatersurgechambers
(shafts),tailwatertunnels(channels),tailwateroutletsandotherstructures.

d) Powergenerationstructure

Thisincludespowerhousefoundations,powerhouse,groutingtunnels,drainagetunnels,venti-
lationtunnels(shafts)andotherstructuresforthevariouspowergenerationworksonthesur-
faceandunderground.

e) Substationstructure
4
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Thisincludessubstation(surfaceorunderground),bustunnels,ventilationtunnels,outgoing
linetunnels(well),outgoingfieldstructures(orswitchyardbuildings),etc.Ifthereisacon-
verterstationproject,itshallbeplacedparalleltothesubstationprojectasafirst-levelproject.
Thesteelframeofthesubstationstructuresisincludedinthisitem.

f) Fishpassage

Thismaybelistedseparatelyaccordingtothelayoutofthemainstructures.Thepartcombined
withthebarragemayalsobeapartofthebarrageengineering.

g) Headworkoftheirrigationchannel

Thesecanbelistedseparatelyaccordingtothelayoutofthemainstructures.Thepartcombined
withthebarragecanalsobeapartofthebarrageengineering.

h) Treatmentprojectoftheslopenearthedambank

Thismainlyincludesthetreatmentoftheslopenearthedambankandlandslidesthathaveanim-
pactonthesafetyofhydraulicstructures,aswellasthedownstreambankslopeprotection
worksaffectedbythedissipationandscouringofdischargedwaterandtailwater.Thetreatment
ofthelargeaccumulationbody,landslidebody,highslopandmudslidesshouldbelistedsepa-
rately.

i) Transportation

Thisincludesthetransportationworksfornewroads,bridges,tunnels,waterwaysandother
permanenttrafficprojectsaccessingtothedamthepowerhouseandtheoutside,aswellasthe
reconstructionandreinforcementoftheexistingroadsandbridges.

j) Housingconstruction

Thisreferstotheconstructionofpermanenthousingforon-siteproduction,operationandman-
agementservices,includingsitelevelling,ancillaryworkshops,warehouses,officebuildings,

on-dutyapartmentsandancillaryfacilitiesandoutdoorworks.

k) Otherconstructionworks

Otherconstructionworksincludesafetymonitoringfacilities,powerlines,lightinglines,com-
municationlines,andpublicfacilitiesincludingwatersupply,heatinganddrainagewithinthe
plantanddamarea,laboursafetyandindustrialhygienefacilities,hydrologicalandsediment
monitoringfacilities,automaticwaterregimemonitoringsystemandothers.Thesearespecified
asfollows:

5
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1) Safetymonitoringfacilitiesrefertoallcivilworkscarriedouttocompletethepermanent
safetymonitoringsystem.

2) Powerlinesengineeringreferstotheoverheadpowerlinesandcabletrenchengineering
fromthepowerhousetoeachproductionsite.Thepowercablesfromthepowerhouseto
eachproductionsiteshallbeincludedintheelectromechanicalequipmentandinstallation
engineering.

3) Lightinglineengineeringreferstolightinglinesandthefacilitiesintheplantanddamarea
(includingthelightingofoutdoorsubstations),excludingthelightingfacilitieswhichhave
beenlistedrespectivelyinthedetailsofhydraulicstructures,suchasbarragedams,spill-
ways,anddiversionandpowergenerationsystems.

4) Communicationlineengineeringincludesinternalandexternaloverheadcommunicationlines
andoutdoorcommunicationcableengineering,aswellasthespecialcommunicationlineen-
gineeringfromtheprojecttothehydrologicstationandweatherstationsubordinatetothe
powerstation(reservoir).

5) Laboursafetyandindustrialhygienefacilitiesrefertothepermanentlaboursafetyandin-
dustrialhygieneconstructionfacilitiesspeciallybuilttoavoidhazardsandharmfulfactors
duringtheproductionandoperationperiod,mainlyincludingsafetysigns,safetyprotection
facilities,operating-environmentsafety-testinginstruments,noisecontrolandemergency
facilities.

5.2.3 Electromechanicalequipmentandinstallation

Electromechanicalequipmentandinstallationreferstoalltheelectromechanicalequipmentandinstal-
lationworksthatconstitutethefixedassetsofthepowerstation,including:

a) Powergenerationequipmentandinstallation

Thismayincludeturbinegeneratorunitsandancillaryequipment,mainvalves,liftingequip-
ment,hydraulicmachineryauxiliaries,electricalequipment,controlandprotectionequipment,

communicationequipmentandinstallation.

b) Substationequipmentandinstallation

Thismayincludemaintransformer,highvoltageelectricalequipmentandprimarycableconnec-
tionandinstallation.

c) Publicutilitiesandinstallation

Thismayincludecommunicationsequipment,ventilationandheatingequipment,mechanicalre-
6
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pairingequipment,computermonitoringsystem,industrialtelevisionsystem,managementau-
tomationsystem,earthingandprotectionnetworkforthewholeplant,elevators,feedequip-
mentinthedamarea,watersupply,drainageandheatingequipmentintheplantanddamarea,

hydrologyandsedimentmonitoringequipment,automaticwaterregimemonitoringsystem,

videosecuritymonitoringequipment,safetymonitoringequipment,firesafetyequipment,la-
boursafetyandindustrialhygieneequipment,transportationequipment,andotherequipment
andinstallation.

5.2.4 Hydromechanicalstructureandinstallation

Hydromechanicalstructureandinstallationreferstoallthehydromechanicalequipmentandinstalla-
tionworksthatconstitutethefixedassetsofthepowerstation.Thecomponentsofthehydrome-
chanicalequipmentandtheirinstallationshallcorrespondtothecomponentsoftheconstructionpro-

ject,includinggates,hoistsandtrashracks,thefabricationandinstallationofpenstocks,valvesand
otherhydromechanicalequipmentandinstallation.

5.2.5 Miscellaneousexpenses

Miscellaneousexpensesshallincludeconstructionmanagementfees,scientificresearchandexperi-
mentexpenses,designfees,engineeringsurveyfees,constructionsupervisionfees,economicand
technologicalconsultancyfees,projectinsurancepremiumandanti-terrorism measuresexpenses,

etc.

5.3 Divisionoftheconstructionpart

ThedivisionoftheconstructionpartoftheprojectshallcomplywiththeprovisionsofAppendixA.

6 Costsandunitprice

6.1 Overview

ThecompositionofcostsfortheconstructionpartisshowninFigure2:

Costs 

Engineeringcosts
Constructionandinstallationcosts
Equipmentcosts{

Miscellaneouscosts
Reservefunds
Financinginterestduringtheconstruction

ì

î

í

ï
ï

ï
ï

Figure2 Compositionofcostestimatesforconstruction
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6.2 Constructionandinstallationcosts

6.2.1 Directcosts

Directcostsrefertothelabourandcapitaldirectlyconsumedintheconstructionandinstallationpro-
jects.Theyshallbecomposedofbasicdirectcostsandotherdirectcosts.Basicdirectcostsshallin-
cludelabourcosts,materialcostsandconstructionmachinerycosts.Otherdirectcostsshallinclude
additionalcostsforconstructionduringwinterandrainyseasons,additionalcostsforconstructionat
night,additionalcostsforconstructioninspecialareas,amortizationcostsforsmallandtemporary
facilities,measureexpenseofsafetyandcivilizationconstruction,etc.

a) Basicdirectcosts

1) Labourcosts

Thisreferstovariouscostsincurredbyproductionworkersdirectlyengagedinthecon-
structionandinstallation.Theproductionworkersaregenerallycomposedofself-owned
workers(skilledworkers)oftheconstructioncompanyandlocalworkers(generalwork-
ers).Therefore,theunitcostoflabourshallbecalculatedaccordingtotheproportionof
thenumberofself-ownedworkersandlocalworkers.

2) Materialcosts

Materialestimatedpriceshallbeformulatedforthekeymaterialsconsumedinlargequanti-
tiesand/orwhichhaveaconsiderableinfluenceontheprojectinvestment,suchassteel,

timber,cement,asphalt,admixture,oil,fireworkproducts,cablesandbusbars.Material
estimatedprice=[material’soriginalprice+packingexpenses+(freightandmiscellaneous
expenses×grossweightcoefficient)]×(1+procurementandstoragecostrate)+transpor-
tationinsurancepremium-packagingrecyclingvalue,where:

1) Originalpricereferstothemarkettransactionpriceofthenearbylargematerialsupply
company,materialtradingcenter,ofthefactorypriceofthemanufacturerselectedac-
cordingtothedesignrequirementsintheprojectarea.

2) Packingexpensesshallbecalculatedaccordingtothetype,specification,packingcost
andnormaldepreciationamortizationofpackingmaterials.Wheretheoriginalpriceof
materialsdoesnotcoverthepackingexpenses,butthematerialsthatmustbepacked
inthecourseoftransportationandstorageshallbeincludedinthepackingcosts.
Transportationinsurancepremiumreferstotheinsurancepremiumformaterialsin
transportation,whichiscalculatedaccordingtotherelevantregulationsoftheinsur-
ancecompanyormarketsurvey.

3) Freightandmiscellaneousexpensesrefertothetotalcostsincurredinmovingmateri-
8
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alsfromthedesignateddeliveryplacetothewarehouseorequivalentstockpileareas,

includingtransportation,loadingandunloading,dispatchingandotherincidentalcosts.

4) Thegrossweightofmaterialsreferstothetransportweightofmaterialsincludingthe
weightofpackages.Theratioofthegrossweighttothenetweightofmaterialsisthe
grossweightcoefficient.Materialprocurementandstoragecostsrefertoallthecosts
incurredduringtheprocessofmaterialprocurement,supplyandstorage.

5) Packagingrecyclingvaluereferstotherecyclingcostsofpackaging,suchascement
bags,carstakes,cablereels,etc.

6) Theothermaterialestimatedpricemaybedeterminedbyreferringtotheactualprice
ofmaterialsofsimilarhydropowerprojectsinthesameregion.

3) Constructionmachinerycosts

Thisreferstothedepreciation,maintenance,andpowerfuelcostsoftheconstructionma-
chineryusedinconstructionandinstallationworks.Itmayincludethebasicdepreciationex-
penses,theequipmentrepairexpenses,theinstallationanddisassemblyexpenses,theon-
boardlabourexpensesandthepowerfuelexpenses,where:

1) Basicdepreciationexpensesrefertothedepreciationandamortizationexpensesofthe
recoveryoftheoriginalvalueoftheconstructionmachinerywithinthespecifiedperiod
ofuse.

2) Equipmentrepairexpensesrefertothecostsofrepairingandreplacingequipment,and
theattachmentsofequipmentandtools,lubricatingmaterialsrequiredfordailymain-
tenance,cleaningaccessoriesandmachinerystoragecostsincurredto maintainthe
normalfunctionoftheconstructionmachinery.

3) Installationanddisassemblyexpensesrefertotheamortizedcostsforinstallationand
disassemblyoftheconstructionmachinery,testrun,on-sitetransferandauxiliaryfa-
cilitiescominginandoutthesite.

4) On-boardlabourexpensesrefertotheexpenseofthepersonnelassignedtotheopera-
tionoftheconstructionmachinery.

5) Powerfuelexpensesrefertothecostsofair(compressedair),water,electricity,oil
andcoalrequiredfornormaloperation.

b) Otherdirectexpenses

Thismayincludeadditionalcostsforconstructionduringwinterandrainyseasons,additional
9
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costsforconstructionatnight,additionalcostsforconstructioninspecialareas,amortization
costsforsmallandtemporaryfacilities,measureexpenseofsafetyandcivilizationconstruc-
tion,etc.

1) Additionalcostsforconstructionduringwinterandrainyseasonsrefertotheadditional
costsrequiredtoguaranteeengineeringqualityandsafeproductionduringthewinterand
rainyseasons,includingthecostsforadditionalconstructionprocesses,theconstruction
ofrainproof,heatpreservationanddrainagefacilities,theincreasedpowerandfuelcon-
sumptionandtheincreasedcostsduetothedecreaseoflabourandmechanicalefficiency.

2) Additionalcostsforconstructionatnightrefertothesubsidyfeesfornightshiftsincurred
duetotheconstructionduringthenight,amortizationofconstructionlightingequipment
ontheconstructionsiteandconstructionroads,aswellaslightingelectricitycosts.

3) Additionalcostsforconstructioninspecialareasrefertotheincreasedcostsforconstruc-
tioninspecialareassuchashighaltitude,naturalforest,hotweatherandsandstorms.

4) Amortizationexpensesofsmallandtemporaryfacilitiesrefertotheamortizationexpenses
ofsmallandtemporaryfacilitiesusedatworkareasduringthenormalconstructionofthe
project,includingerectionanddismantlingofscatteredscaffolds,scatteredsitelevelling,

installationandremovalofair,waterandelectricitydistributionlines,on-siteconstruction
drainage,maintenanceofserviceroads,anderectionanddismantlingoftemporaryduty
rooms.

5) Measureexpensesofsafetyandcivilizationconstructionrefertothecostsincurredbythe
constructionenterpriseswhenpurchasingsafetyprotectiveappliances,implementingsafe-
tyconstructionmeasures,improvingsafetyproductionconditionsandstrengtheningsafety
productionmanagement.

6) Othercostsincludeconstructiontoolsandinstrumentsusagefees,inspectionandtestex-
penses,engineeringpositioningandretestingexpenses(construction measurementand
controlnetworkexpenses),expensesforprojectdeliveryandacceptance,cleaningexpen-
sesuponcompletion,maintenancecostsincurredbeforetheprojecthandover.

Constructiontoolsandinstrumentsusagefeesrefertotheprocurement,amortizationand
maintenancecostsfortherequiredproductiontools,testandinspectioninstrumentswhich
arenotincludedwithinthefixedassets,aswellasthesubsidyfeesfortheuseoftools
ownedbytheworkers,where:

1) Testandinspectionexpensesrefertothecostsofgeneralidentificationandinspection
ofbuildings,materials,componentsandinstallationsconductedbyconstructionenter-
prises,inaccordancewithrelevantstandards,includingthecostsofmaterialsusedby
externallaboratories.

01
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2) Otherdirectcostsshallbecalculatedbasedondirectengineeringcosts,andthecalcula-
tionrateshallbe5percentto8percent;therateshallbeselectedaccordingtothe
complexityofthemainengineeringprojectandthetemporaryfacilities.

6.2.2 Indirectexpenses

Thisreferstotheadministrativeexpensesofconstructionenterprisemanagementpersonnelcarrying
outofficework,training,travel,labourprotection,foreignaffairsactivities,performanceguaran-
teeandworkpermitsforforeignpersonnel.

6.2.3 Profit

Thisreferstotheprofitthatshallbeincludedintheconstructionandinstallationcostsaccordingto
themarketconditionsofhydropowerconstructionproject.

6.2.4 Taxes

Thisreferstobusinesstax,valueaddedtaxorotherrelatedcoststhatshallbeincludedinthecon-
structionandinstallationcostsinaccordancewiththenationaltaxlawandrelevantprovisions.

6.3 Equipmentexpenses

Equipmentcostsmayincludetheoriginalpriceoftheequipment,domestictransportationexpenses
andtransportationinsurancepremiuminequipmentmanufacturingcountry,internationaltransporta-
tionexpensesandinsurancepremium,tariffsandothercosts,localtransportationcostsandinsur-
ancepremium,andprocurementandstoragecosts.Iftheequipmentispurchaseddirectlyfromthe
domesticmarket,onlylocaltransportationcostsandinsurancepremium,andprocurementandstor-
agecostsarecalculated.

6.4 Formulationofunitcostofconstructionandinstallationengineering

Theunitpriceofconstructionandinstallationprojectshallbecalculatedusingthecomprehensive
unitpricemethod.Theunitpriceofconstructionandinstallationprojectshallincludedirectcosts,

indirectcosts,profitandtax.Directcosts,indirectcosts,profitandtaxshallbelistedintheunit
estimationtable.Theunitpriceofconstructionandinstallationworksshallbecalculatedaccordingto
thefollowingprocedures:

a) Directcosts

Basicdirectcostsincludelabourcosts,materialcostsandmachinerycosts.

Otherdirectcosts=directengineeringcosts×otherdirectcostrate.
11
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b) Indirectcosts=directcosts×indirectcostrate

c) Profit= (directcosts+indirectcosts)×profitrate

d) Tax= (directcosts+indirectcosts+profit)×taxrate

e) Unitpriceofconstructionproject=directcosts+indirectcosts+profit+tax

7 Engineeringbudgetpreparation

7.1 Constructiontemporaryworks

7.1.1 Riverdiversion

Thisshallbecalculatedaccordingtothedesignworkquantitymultipliedbytheunitprice.

7.1.2 Transportationforconstruction

Thisshallbecalculatedaccordingtothedesignworkquantitymultipliedbytheunitprice,anditmay
alsobeformulatedusinganescalatedunitcostindex,accordingtothecostindexintheprojectarea
orrelatedactualdata.

7.1.3 Powersupplyforconstruction

Thismaybecalculatedaccordingtothedesignworkquantitymultipliedbytheunitprice,anditmay
alsobeformulatedusinganescalatedunitcostindex,byadoptingthecostindexintheprojectarea
orbyanalysingrelatedactualdataaccordingtothedesignvoltagegrade,lineerectionlengthandthe
requirementsoftransformerdistributionfacilities.

7.1.4 Housesforconstructionandconstructionmanagement

Thesitelevelingprojectcostsshallbecalculatedaccordingtothedesignworkquantitymultipliedby
theunitprice.Constructionwarehouseandauxiliaryprocessingplantcostsshallbecalculatedac-
cordingtothedesignworkquantitymultipliedbytheunitcostindex.Theconstructionareaofhou-
sesmaybedeterminedbytheconstructionplanning.Theunitcostindexofbuildingconstructionmay
employthecostindexoftemporaryhousesintheregionwheretheprojectislocated,orbedeter-
minedbasedontheanalysisofactualdata.Investmentinworkingandlivingcampshallbedeter-
minedbythedesignworkquantitymultipliedbytheunitcostindex.

7.1.5 Otherconstructiontemporaryworks

Otherconstructiontemporaryworksshallbecalculatedaccordingtothepercentagerateofthein-
21
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vestmentinconstructionandinstallationprojects(excludingotherconstructiontemporaryworks);

arateof2percentto3percentshouldbeadopted.Ifthereisaprojectwithhighcostandlarge
amountofwork,itshallbelistedseparatelyaccordingtotheactualrequirementsoftheproject,and
thepercentageratementionedaboveshouldbedecreasedaccordingly.

7.2 Constructionproject

7.2.1 Mainconstructionproject

Constructionofthemainstructureshallbeformulatedaccordingtothedesignedworkquantities
multipliedbyunitprice.

7.2.2 Transportationproject

Thisshallbecalculatedaccordingtothedesignedworkquantitiesmultipliedbyunitprice,orformu-
latedwiththeescalatedunitcostindexaccordingtocostindexintheprojectareaorrelatedactual
data.

7.2.3 Housingconstructionproject

7.2.3.1 Theunitcostindexforpermanenthousesshallbedeterminedaccordingtothecorrespond-
inglocalconstructioncostlevel.

7.2.3.2 Outdoorhousingconstructionworksshouldgenerallybecalculatedas15percentto20per
centoftheinvestmentinhousingconstructionproject.

7.2.4 Otherfacilities

Thecostofsafetymonitoringfacilitiesshallbecalculatedaccordingtothedesigninformation.Ifthe
designinformationisnotavailable,thecostshouldbecalculatedonthebasisofthepercentageof
theinvestmentintheconstructionofthemainconstructionprojectaccordingtothedamtypeor
otherengineeringtype.

Dambuiltwithlocalmaterials:0.9%to1.1%

Concretedam:1.1%to1.3%

Diversionhydropowerstation(diversionstructures):1.1%to1.3%

Theinvestmentoftransmissionlines,lightinglinesandcommunicationlinesshallbecalculatedby
multiplyingthedesignedworkquantitiesbytheunitprice,ortheescalatedunitcostindexshallbe
adopted.
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Alltheotheritemsshallbeanalysedandcalculatedaccordingtothedesignrequirements.

7.3 Electromechanicalequipmentandinstallationproject

7.3.1 Equipmentcost

Equipmentcostismainlycomposedofthefollowingitems:

a) Originalcostofequipmentreferstothefactorypriceortheinquirymadebythedesignunitafter
analysisanddemonstration.

b) Domesticfreightandmiscellaneouscostsofequipmentinitsproductioncountryrefertoallthe
transportationcostsofequipmentshippedfromthemanufacturertoadomesticport,mainlyin-
cludingtransportationexpenses,vehicledispatchingexpenses,loadingandunloadingexpenses,

packingandbindingexpenses,nitrogenchargingexpensesfortransformersandotherpossible
incidentalcosts.

c) Domestictransportationinsurancepremiumreferstotheinsurancepremiumarisingfromthe
transportationprocessoftheequipment.Transportationinsurancepremiumsoftheequipment
shallbecalculatedbasedonthepercentageoftheoriginalpriceoftheequipment,andtheinsur-
ancerateshallbecalculatedaccordingtotheprovisionsofrelevantauthorities.

d) Internationaltransportationcostsrefertoallthetransportationcostsincurredbytheequipment
shippedfromthesupplierporttotherelevantprojectport.

e) Internationaltransportationinsurancepremiumreferstotheinsuranceexpensesarisingfromthe
internationaltransportationoftheequipment.

f) Tariffandothercostsrefertothetariff,value-addedtax,bankfinanceexpenses,foreigntrade
commission,importcommodityinspectionexpensesandportchargesimposedontheimportof
theequipment.

g) Localfreightandmiscellaneouscostsrefertoallthetransportationcostsincurredbytheequip-
mentshippedfromthedomesticport(orthemanufacturer)totheprojectsite.

h) Localtransportationinsurancepremiumreferstotheinsuranceexpensesoftheequipmentinthe
transportationprocess,whichshallbecalculatedaccordingtothemarketsurvey.

i) Procurementandstorageexpenserefertoallthecostsarisingfromtheprocurementandstorage
oftheequipment,mainlyincludingprocurementexpenses,warehouseexpenses,sitestorage
expenses,depreciationcostsofmiscellaneousfixedassets,measurecostsfortechnicalsafety,

andthecostofequipmentinspectionandtesting.
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j) Otherconsiderations:

1) DuetotheweakeconomicfoundationofmanycountrieswhereSHPprojectsarecarried
out,attentionshallalsobepaidtowhethertherelevantportinthecountryhassufficient
loadingandunloadingcapacity,whetheradditionalhoistingmachineryisneededandwheth-
ertheroadinfrastructureofthecountrymeetstherequirementsfortransportinglarge
equipment.

2) Thefieldassemblyandprocessingcostsforthecomponentsofthemainframe,afterbeing
transportedtothesite,shallbeincludedintheoriginalpriceoftheequipment.Ifanassem-
blyyardneedstobesetup,itsconstructioncostshallalsobeincludedintheoriginalprice
oftheequipment.

3) Iftheequipmentispurchaseddirectlyfromdomesticmarket,onlythelocaltransportation
andinsurancepremium,andprocurementandstorageexpenses,needtobecalculated.

7.3.2 Installationprojectexpenses

Investmentininstallationprojectsshallbecalculatedbymultiplyingthequantityoftheequipmentby
theunitpricetheinstallation.

7.4 Hydromechanicalstructureandinstallation

Theformulationmethodisthesameasthatin7.3.

7.5 Miscellaneouscosts

Miscellaneouscostsaremainlycomposedofthefollowingitems:

a) Constructionmanagementexpensesrefertothemanagementexpensesrequiredfortheentire

process,fromprojectpreparationtocompletionacceptance,inordertoconductanormalcon-
structionproject.Theymayincludethepreliminaryprojectinspection,formofconstructionor-

ganization,managementequipmentandequipmentpurchase,managementstaffwagesandben-
efits,andothermanagementcosts.Consensus-buildingcostswithstakeholders(includinglocal
residentsandcommunities)maybeincludedwithinconstructionmanagementexpenses.They
areincludedinthecostestimationonthebasisofactualcostsincurred,andmayalsobecalcu-
latedas2percentto3percentoftheinvestmentcoveredby7.1to7.4ifthereisnorelevant
information.

b) Scientificresearchandexperimentexpensesrefertothecostsrequiredtocarryoutnecessary
scientificresearchandtestsduringtheconstructionprocesstosolvetechnicalproblemsassoci-
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atedwiththeproject.Itisincludedinthecostestimationonthebasisofactualcostsincurred,

anditmaybecalculatedas0.5percentoftheinvestmentinconstructionandinstallationcov-
eredby7.1to7.4ifthereisnorelevantinformation.

c) Designexpensesincludethecostsoftheprovisionofschemes,pre-feasibilitystudyandcost
estimation,feasibilitystudyandcostestimation,detaildesigndrawingsandbillsofquantities,

technicalpresentation,handlingofdesignproblemsduringconstruction,preparationofas-built
drawingsandotherservices,aswellasthecostsofexternaldesignreviewandtravelcostsfor
designpersonnel.Itshallbeincludedinthecostestimationonthebasisofactualcostsorbyref-
erencetosimilarprojects.

d) Engineeringinvestigationexpensesrefertothecostsofengineeringgeologicalexplorationand
surveyingandmapping,whichshallbeincludedinthecostestimationonthebasisofactual
costsorwithreferencetosimilarprojects.

e) Constructionsupervisionexpensesincludethecostsofthecompletesupervisionandcontrol
serviceforconstructionquality,safety,progressandthecostofthepartsoftheprojectunder
directsupervision,aswellasthecostsofon-siteconstructionsupervisionengineers,whichare
includedinthecostestimation,onthebasisofactualcostsorwithreferencetosimilarpro-

jects.

f) Economicandtechnicalconsultancycostsrefertothecostsincurredbyentrustingqualifiedin-
stitutionsoremployingexpertstocarryoutconsultation,reviewandevaluationonthespecial

projecttechnology,economyandlaw,suchasthesafety,reliability,advancementandecono-
myoftheprojectconstruction,accordingtotheproject-managementobjectives.Itshallinclude
specialconsultationonsurveysanddesignoutcomes,engineeringsafetyandtechnicalappraisal,

specialexaminationofconstructionanddesignchanges,specialassessmentofqualityproblems
duringtheconstructionandwarrantyperiod,laboursafetyandindustrialhygienetestingand
evaluation,finalaccountsofcompletionandpost-projectevaluationreports,andotherconsult-
ingcosts.

g) Projectinsurancepremiumrefertotheinsurancepremiumforconstruction,equipmentandin-
stallationworksduringtheconstructionperiodinordertoobtaineconomiccompensationforthe
lossescausedbynaturaldisasterssuchasfire,floodandaccidents.Itshallbeincludedinthe
costestimationonthebasisofactualcostsincurred,anditmaybecalculatedas0.5percentof
theinvestmentcoveredby7.1to7.4ifthereisnorelevantinformation.

h) Anti-terrorism measuresfeereferstotheexpensesofsecuritypersonnelandsafetyfacilities
designedtoguaranteethepersonalandpropertysafetyoftheengineering,technicalandman-
agementpersonnel,dependingonthenationalsafetyrequirements.
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7.6 Reservefundsandfinancinginterestduringconstructionperiod

7.6.1 Reservefunds

a) Basicreservefund

Thebasicreservefundmainlycoverstheincreasedinvestmentindesignchangesandtheadjust-
mentofrelevanttechnicalstandardsduringconstruction,aswellasthelossescausedbygeneral
naturaldisasters,andthecostsofmeasuresadoptedforpreventionofnaturaldisasters.Itmay
becalculatedas5to10percentofthetotalinvestmentoftheprojectcoveredby7.1to7.4.

b) Reservefundforpricedifferences

Thereservefundforpricedifferencesmainlycoverstheincreasedinvestmentduringthecon-
structionprocessduetotheincreaseinlabourwages,materialsandequipmentpricesandthe
adjustmentofexpensestandards.Dependingontheconstructionperiod,thestaticinvestment
(includingthebasicreservefunds)shallbetakenasthecalculationbaseandcalculatedbythe
followingformulas.

1) Whentheannualcostindicesarethesame,thereservefundforannualcostdifferenceis
calculatedbythefollowingformula:

Ei=Fi 1+p( ) i-1-1 …………………………(1)

2) Whentheannualcostindicesaredifferent,thereservefundforannualcostdifferenceis
calculatedbythefollowingformula:

Ei=Fi 1+p2( ) 1+p4( ) … 1+pi( ) -1[ ] ………………(2)

3) Thereservefundforpricedifferencesisthesumofannualreservefundsforcostdiffer-
ences:

E=∑
N

i=1
Ei …………………………(3)

where

E isthereservefundforcostdifferences;

Ei isthereservefundforcostdifferenceintheithyear;

N istheconstructionperiod;
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i istheyearsofconstruction;

Fi istheannualinvestmentintheithyear(includingbasicreservefund);

p istheaveragepriceindex(applicabletothesameannualpriceindices);

pi isthepriceindexintheithyear(applicabletodifferentannualpriceindices).

Thereservefundforcostdifferenceshallbecalculatedfromthenextyearofthecostlevelyear
adoptedtoformulatebudgets.

7.6.2 Financinginterestduringtheconstructionperiod

Itshallbecalculatedonthebasisofthesumofannualinvestment,basicreservefundandreserve
fundforpricedifferencecoveredby7.1to7.4accordingtothereasonableconstructionperiodand
thefinancialpoliciesandcapitalsystem.

Estimationformula:

S=∑
N

n=1
∑
n

m=1
Fmbm -

1
2Fnbn

æ

è
ç

ö

ø
÷+∑

n-1

m=0
Sm

é

ë
êê

ù

û
úúi ………………(4)

where

S   isthefinancinginterestduringconstructionperiod;

N isthereasonableconstructionperiod;

n istheconstructionyears;

m istheinterestrepaymentyears;

Fn、Fm istheinvestmentofthenthandmthyearinthecapitalflowtableduringconstructionperiod;

bn、bm istheproportionofthefinancingamountforeachconstructionyearinvestedinthesame
year;

i isthefinancinginterestrateduringconstructionperiod;

Sm istheinterestrepaymentamountinthemthyear.

Otherfinancingcostssuchascommissionfee,commitmentfee,administrativefee,andcreditin-
surancepremiumincurredthroughthefinancingofdebtshallbeanalysedandcalculatedaccordingto
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relevantprovisionsandshallbeincludedinfinancinginterestduringtheconstructionperiod.

8 Compositionofcostestimatedocuments

8.1 Preparationinstructions

8.1.1 Projectprofileshallinclude:

a) Theriversystem wheretheprojectislocated,constructionsite,accessibility,projectscale,

projectbenefit,projectlayout,workquantitiesofmainstructures,mainmaterialconsumption,

totalconstructionperiodandscheduleforpowergenerationofthefirst(batch)unit.

b) Theprojectprofileshallexplainthesourcesoftheinvestmentforprojectconstructionandthe
proportionoftheinvestment.

c) Theprofileshallexplainthetotalinvestmentandstaticinvestmentoftheproject,reservefund
forcostdifferences,financinginterestduringtheconstructionperiod,investmentperkW,in-
vestmentperunitofelectricity,andthetotalinvestmentandstaticinvestmentwhenthefirst
(batch)unitstartspowergeneration.

8.1.2 Preparationprincipleandbasisshallinclude:

a) Therelevantnationalandregionallawsandregulationsadoptedinthepreparationofthecostes-
timation;

b) Therelevantregulations,normsandprovisionsusedinthepreparationofthecostestimation;

c) Theprice-levelyearforthepreparationofthecostestimation;

d) Designdocumentsanddrawings;

e) Otherrelevantprovisions.

8.1.3 Basicpriceshallinclude:

a) Estimatedunitcostsoflabour,theestimatedcostofthemainmaterials,andthebasicunit
costsofelectricityandwaterusedforconstruction;

b) Pricesofmajorequipment;

c) Expensecalculationstandards.
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8.1.4 Otherconsiderationsshallbelistedinthepreparationofthecostestimation.

8.1.5 Summarytableofthemaintechnicalandeconomicindices:

Themaintechnicalandeconomicindicesoftheprojectshallbelistedinthistable.

8.2 Projectcostestimatetable

Theprojectcostestimatetableshallincludethegeneralcostestimatetable,constructiontemporary
workcostestimatetable,costestimatetablefortheconstructionproject,costestimatetablefor
equipmentandinstallationproject,costestimatetableformiscellaneousexpenses,annualinvest-
mentsummarytableandthesummarytableofthemaintechnicalandeconomicindices.SeeAppen-
dixBfortheformoftablesandrequirements.

9 Preparationofinvestmentestimationfortheconstructionpart

9.1 Preparationmethodandcalculationstandards

9.1.1 Basicunitcost

Thepreparationofthebasicunitcostshallbethesameasthatusedinbudgetaryestimation.

9.1.2 Unitcostofconstructionandinstallationprojects

Thepreparationmethodforunitcostofconstructionandinstallationprojectsshallbethesameas
thatusedinbudgetaryestimation.

9.1.3 Preparationofsubunitprojectestimations

Estimationofsubunitprojectsmaybedividedintothreeparts,namelytemporaryconstructionpro-
jects,theconstructionproject,andtheelectromechanicalequipmentandinstallationproject.The
preparationmethodshallmeetthefollowingrequirements:

a) Fortemporaryconstructionprojects,thepreparationmethodandcalculationstandardsarees-
sentiallythesameasthoseusedinthecostestimation.

b) Forconstructionprojects,thepreparationoftheinvestmentestimationforthemainconstruc-
tionworks,transportengineeringandbuildingconstructionshallbebasicallythesameasthatin
costestimation.Otherprojectsmaybeestimatedas2percentto4percentoftheinvestment
inthemainconstructionworks,dependingontheparticularnatureandscaleoftheproject.

c) Forelectromechanicalequipmentandinstallation,themethodforpreparationofestimationof
02
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majorelectromechanicalequipmentandinstallationworksshallbethesameasthatinthecost
estimation.Theequipmentandinstallationcostsofotherelectromechanicalequipmentmaybe
calculatedaccordingtothepercentageofthemainelectromechanicalequipmentcostorunitkilo-
wattindex.Majorelectromechanicalequipmentincludesturbinesandancillaryequipment,gen-
eratorsandancillaryequipment,mainvalves,liftingequipment,generatorcircuitbreakers,

busbars,maintransformerandhighvoltageelectricalequipment(whichincludeshighvoltage
circuitbreakers,highvoltagecombinedelectricalequipment,andhighvoltagepowercables).
Otherelectromechanicalmayincludehydraulicmachineryancillaryequipment,electricalequip-
ment,controlandprotectionequipment,communicationsequipment,ventilationandheating
equipment,mechanicalrepairequipment,othersubstationequipment,elevators,feederequip-
mentinthedamarea,watersupplyanddrainageandheatingsupplyequipmentintheplantand
damareas,permanenthydrologicaltelemetryequipment,permanentsafetymonitoringequip-
ment,laboursafetyandindustrialhygieneequipment,firefightingequipment,transportation
equipment,plantearthing,etc.

d) Forthehydromechanicalstructureandinstallationworks,thepreparationmethodandcalcula-
tionstandardsshallbeessentiallythesameasthoseusedincostestimation.

e) Formiscellaneousexpenses,thepreparationmethodandcalculationstandardsshallbeessential-
lythesameasthoseusedincostestimation.

9.2 Reservefundsandfinancinginterestduringtheconstructionperiod

Therequirementsforthecalculationofreservefundsandfinancinginterestduringtheconstruction
periodareasfollows:

a) Basicreservefunds:arateof10percentto15percentmaybeused,withconsiderationofdif-
ferentdesigndepth.

b) Reservefundforcostdifferences:thecalculationmethodisthesameasthatusedforcostesti-
mation.

c) Financinginterestduringconstructionperiod:thecalculationmethodhereisthesameasthat
usedforcostestimation.

9.3 Compositionofinvestmentestimationdocuments

Theinvestmentestimationdocumentsarecomposedofthepreparationinstructionsandtheinvest-
mentestimationtable.Thetableformandcontentsareessentiallythesameasthoseusedinthecost
estimation.

NOTE:Theprojectinvestmentestimationshallbepreparedtomakeaninformeddecisionforthedevelopmentofthe

projectintheearlystagesoftheproject.Investmentestimationisessentiallythesameaspreparingthecostes-

12

SHP/TG002-9:2019



timationintermsofcontents,projectdivisionandexpensescomposition.However,duetothedifferentlevels
ofdetailinthesetwokindsofestimations,thepreparationmethodsandestimationstandardsforeacharedif-
ferent.Investmentestimationshallthereforesimplify,mergeandadjustsomeofthecontentusedfortheprepa-
rationofthecostestimation.
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AppendixA
(Normative)

Projectdivisioninconstructionpart

TableA.1 Item1—Temporaryconstructionproject

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

I Diversionproject

1 Opendiversionchannelproject

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Stonemasonry */m3

Concrete */m3

Fabricationandplacementofre-
bar 

*/kg

Shotcrete */m3

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m

Grouting */(t、m、m2)

Reinforcedgabion */m3

Compositegeomembrane */m2

2 Diversiontunnel

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Stonemasonry */m3

Concrete */m3

Pluggingconcrete */m3

Fabricationandplacementofre-
bar 

*/kg

Shotcrete */m3

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m
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TableA.1(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Grouting */(t、m、m2)

Waterstop */m

Others

3 Diversionbottomtunnel

4 Earth-rockcofferdamproject

Earthexcavation */m3

Rockexcavation */m3

Weirfilling */m3

Stonemasonry */m3

Concrete */m3

Fabricationandplacementofre-
bar 

*/kg

Seepageproofing

Removalofweirbody */m3

Closure

Others

5 Concretecofferdamproject

Earthexcavation */m3

Rockexcavation */m3

Concrete */m3

Fabricationandplacementofre-
bar 

*/kg

Seepageproofing

Removalofweirbody */m3

Others

6
Downstream temporary water
supplyduringtheimpoundment

period

7
Hydro mechanicalstructureand
installation

II
Construction
transportation

project

1 Road */km

2 Railway */km
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TableA.1(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

3 Bridge */m

4 Constructionadit

Earthexcavation */m3

Rockexcavation */m3

Concrete */m3

Blockingconcrete */m3

Fabricationandplacementofre-
bar 

*/kg

Shotcrete */m3

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m

Grouting */(t、m、m2)

Others

5 Aerialropeway */m

6 Slopehoistingway */m

7
Reinforcementofbridgeandcul-
vertandroads

*/km

8 Railwaytransferstation */Item

9 Waterway */Item

10
Maintenanceandmanagementof
facilities 

*/Item

III
Construction power
supplyproject

Highvoltagepowersupplylines
 

*/km

Substation */each

IV
Housesforconstruc-
tion and construc-
tionmanagement

Sitelevelling */m2

Generalconstructionwarehouse */m2

Explosivestorage */Item
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TableA.1(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Oildepot */Item

Auxiliaryprocessingplant */m2

Workingandlivingcamp */m2

Outdoorproject */Item

Maintenanceandmanagementof
facilities

*/Item

V
Other temporary
constructionproject

NOTE:“*”indicatesthecurrencyunit

TableA.2 Item2—Constructioncivilworks

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

I
Waterretaining
(impoundment)

structures

1 Concretedam(gate)

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Stonemasonry */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Protectivemesh */m2

Cutoffwalltrenching */m2

Cutoffwallconcrete */m3

Drilledgrouthole */m

Grouting */(t、m、m2)

Groutingorificepipe */m
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TableA.2(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Drainagehole */m

Steelplatelining */kg

Hoistroom */m2

Temperature control meas-
ures

*/m3(concrete)

Detailstructure */m3

2 Earth(rock)dam

Earthexcavation */m3

Rockexcavation */m3

Earthfilling */m3

Sand-gravelfilling */m3

Sloping(core)wallearthfill-
ing 

*/m3

Filter material and graded
materialfilling

*/m3

Damrockfilling */m3

Blanketfilling */m3

Geomembrane */m2

Stonemasonry */m3

Asphaltconcrete */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Waterstop */m

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Protectivemesh */m2

Cutoffwalltrenching */m2

Cutoffwallconcrete */m3

Drilledgrouthole */m

Grouting */(t、m、m2)

Drainagehole */m
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TableA.2(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Detailstructure */m3

3
Reservoirbankseepageproo-
fingproject 

Earthexcavation */m3

Rockexcavation */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Protectivemesh */m2

Cutoffwalltrenching */m2

Cutoffwallconcrete */m3

Drilledgrouthole */m

Grouting */(t、m、m2)

Groutingorificepipe */m

Drainagehole */m

II
Drainageandenergydis-
sipationstructures

1 Spillway

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Stonemasonry */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Protectivemesh */m2
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TableA.2(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Drilledgrouthole */m

Grouting */(t、m、m2)

Drainagehole */m

Steelplatelining */kg

Temperature control meas-
ures

*/m3(Concrete)

Detailstructure */m3

2 Flooddischargingtunnel

Earthexcavation */m3

Rockexcavation */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m

Grouting */(t、m、m2)

Drainagehole */m

Steelplatelining */kg

Detailstructure */m3

3 Scouringoutlet(tunnel)

Earthexcavation */m3

Rockexcavation */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m

Grouting */(t、m、m2)
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TableA.2(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Drainagehole */m

Detailstructure */m3

4
Relievinghole(tunnel)pro-

ject 

Earthexcavation */m3

Rockexcavation */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m

Grouting */(t、m、m2)

Drainagehole */m

Detailstructure */m3

5
Plungepool,auxiliaryweirand
stillingbasin

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Stonemasonry */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Protectivemesh */m2

Drilledgrouthole */m

Grouting */(t、m、m2)

Drainagehole */m
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TableA.2(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Steelplatelining */kg

Detailstructure */m3

III
Water conductor struc-
tures

1 Opendiversionchannel

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Stonemasonry */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Drainagehole */m

Detailstructure */m3

2 Inlet(intake)project

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Stonemasonry */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Protectivemesh */m2

Drilledgrouthole */m

Grouting */(t、m、m2)

Drainagehole */m
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TableA.2(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Detailstructure */m3

3 Diversiontunnel Earthexcavation */m3

Rockexcavation */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m

Grouting */(t、m、m2)

Drainagehole */m

Detailstructure */m3

4 Surgeshaft(chamber) Earthexcavation */m3

Rockexcavation */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Grouting */m2

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m

Grouting */(t、m、m2)

Drainagehole */m

Detailstructure */m3

5 Forebay

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Concrete */m3
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TableA.2(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m

Grouting */(t、m、m2)

Drainagehole */m

Detailstructure */m3

6 Penstock

Earthexcavation */m3

Rockexcavation */m3

Concrete */m3

FabricationandPlacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m

Grouting */(t、m、m2)

Detailstructure */m3

7 Tailwatertunnel
Refertodiversion
tunnelengineering

series

8
Tailwater surge chamber
(shaft)

Refertosurge
shaft(chamber)

series

9 Tailrace

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Stonemasonry */m3

Concrete */m3
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TableA.2(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m

Grouting */(t、m、m2)

Detailstructure */m3

10 Tailwateroutlet
Refertothelisted
itemsofinlet
(intake)project

IV
Powergeneration
structures

1 Surfacepowerhouse

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Stonemasonry */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Drilledgrouthole */m

Grouting */(t、m、m2)

Drainagehole */m

Temperaturecontrol
measures

*/m3(concrete)

Structuredecoration */m2

Detailstructure */m3

V Substationstructures
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TableA.2(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

1 Surfacesubstation

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Brickmasonry */m3

Stonemasonry */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Structuredecoration */m2

Detailstructure */m3

VI
Irrigationcanalhead
works

Earthexcavation */m3

Rockexcavation */m3

Stonemasonry */m3

Concrete */m3

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Drainagehole */m

Detailstructure */m3

VII
Slope protection (near
thedam)

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3
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TableA.2(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Stonemasonry */m3

Concrete */m3

Fabricationandplacementof
reinforcement

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Protectivemesh */m2

Drilledgrouthole */m

Grouting */(t、m、m2)

Drainagehole */m

Others

VIII Transportationprojects

1 Roads

Earthexcavation */m3

Rockexcavation */m3

Earth-rockfilling */m3

Stonemasonry */m3

Concrete */m3

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */each

Protectivemesh */m2

Others

2 Railway */km

3 Bridge */m

4
Accesstunnel(includingac-
cesstunneltotheplant)

Earthexcavation */m3

Rockexcavation */m3

Concrete */m3
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TableA.2(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Fabricationandplacementof
rebar

*/kg

Shotcrete */m3

Wiremeshrebar */kg

Anchorbolt(beam) */each

Anchorcable */eachk

Drilledgrouthole */m

Grouting */(t、m、m2)

Detailstructure */m3

5 Waterway */Item

IX
Housesconstruction

project

Sitelevelling */Item

Auxiliarymanufacturing
plant

*/m2

Warehouse */m2

Office */m2

On-dutyapartmentandancil-
laryfacilities

*/m2

Outdoorprojects %

X
Otherconstruction pro-

jects

Safetymonitoringfacilities

Powerline */km

Lightingline */km

Communicationsline */km

Laboursafetyandindustrial
hygienefacilities

Water level and sediment
monitoringfacilities

Automaticwaterregimemo-
nitoringsystem

Others

NOTE “*”indicatesthecurrencyunit
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TableA.3 Item3—Electromechanicalequipmentandinstallationproject

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

I
Generatingequipmentand
installationproject

1
Turbineequipmentandin-
stallation 

Turbine */Unit

Governor */Unit

Oilpressuredevice */Set

Automationelement */Set

Turbineoil */kg

2
Generatorequipmentand
installation 

Generator */Unit

Excitationsystem */Set

Automationelement */Set

3
Mainvalveequipmentand
installation

Butterflyvalve */Unit

Sphericalvalve */Unit

Oilpressuredevice */Set

4
Hoistingequipmentandin-
stallation 

Bridgecrane */Unit

Balancebeam */kg(Pair)

Track */Pair10m

Trackblocker */kg

Trolleyconductor */Threephase10m

5
Hydraulicmachinery
auxiliaryequipment
andinstallation

Oilsystem

Compressedairsystem

Watersystem

Hydraulicmeasuring
system

Pipeline (pipe, fittings
andvalve)

*/kg
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TableA.3(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

6
Electricalequipmentandin-
stallation 

Powergenerationvoltage
device

Variablefrequencystaring
device

Busbar */Singlephase100m

Plantservicepowersup-

plysystem

Testingequipment

Powertransmissioncable */km

Cabletray(cableandbus-
bar)

*/kg

Others

7
Controlprotection
equipmentand
installation

Computermonitoring
system

Protectionsystem

Industrialvideosystem

Directcurrentsystem

Controlandprotectionca-
ble 

*/km

Others

8
Communicationequipment
andinstallation

Satellitecommunication

Opticalfibrecommunica-
tion

Microwavecommunication

Carrierwavecommunica-
tion

Mobilecommunication
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TableA.3(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

Manufacturing dispatching
communication

Manufacturing manage-
mentcommunication

II
Substationequipmentand
installation 

1
Main transformer equip-
mentandinstallation

Transformer */Unit

Track */Pair10m

Trackblocker */kg

2
Highvoltageelectrical
equipmentand
installation

Highvoltagecircuit
breaker

*/Unit

Currenttransformer */Unit

Voltagetransformer */Unit

Isolationswitch */Unit

Lightningarrester */Unit

Highvoltagecombined
electricalequipment

*/Interval

Highvoltagepowercable */Threephase100m

Fabricationandinstallation
ofhighvoltagepowerca-
blehead

*/Threephaseset

3
Primary cable connection
and other installation
works

III
Safetymonitoring
equipmentandinstallation

project

IV
Hydrologicaltelemetry
equipmentandinstallation

project

V
Firefightingequipmentand
installationproject
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TableA.3(continued)

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

VI
Laboursafetyandindus-
trial hygiene equipment
andinstallationproject 

VII
Otherequipmentandin-
stallationproject

1
Elevatorequipmentandin-
stallation 

2
Feederequipmentindam
areaandinstallation

Transformer */Unit

Powerdistributiondevice

3
Watersupplyanddrainage
equipment in plant and
damareaandinstallation

4
Heatingequipmentinplant
anddamareaandinstalla-
tion

5
Ventilationandheating
equipmentandinstallation

6
Machinery repair equip-
mentandinstallation

7 Trafficequipment */Vehicle(Unit)

8 Plantearthing */kg

9 Others */Item

NOTE “*”indicatesthecurrencyunit
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TableA.4 Item4-Hydromechanicalequipmentandinstallationproject

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

I
Waterretaining
(impoundment)
structures

1 Gatesandinstallation

Plainbattengate */kg

Archgate */kg

Embeddedparts */kg

Gateweights */kg

2 Hoistequipmentandinstallation

Winchhoist */Unit

Gantrycrane */Unit

Oilpressurehoist */Unit

Track */Pair10m

Trackblocker */kg

3
Trashholdingequipmentandinstal-
lation

Trashrack */kg

Trashremover(cleaner) */kg(Set)

II
Drainageandenergydissi-
pationstructures

1 Gatesandinstallation

2 Hoistequipmentandinstallation

3
Trashholdingequipmentandinstal-
lation

III Waterconductorsystem

1 Gatesandinstallation

2 Hoistequipmentandinstallation

3
Trashholdingequipmentandinstal-
lation

4
Steelpipe (penstock)fabrication
andinstallation

IV Switchyardstructures

Steelframework */kg

V
Structuresatheadof
irrigationchannel

1 Gatesandinstallation

2 Hoistequipmentandinstallation

NOTE “*”indicatesthecurrencyunit
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TableA.5 Item5—Miscellaneouscosts

No. Level-1project Level-2project Level-3project
Technicaland

economicindex

1
Construction management ex-

pense

2
Scientificresearchtesting ex-

pense

3 Designexpense

4 Engineeringsurveyexpenses

5
Constructionsupervisionexpen-
ses

6
Economicandtechnicalconsul-
tationexpenses

7 Insurancepremiumofproject

8
Anti-terrorism measuresexpen-
ses

NOTE1 Intheprojectdivision,threelevels—Level-1,Level-2andLevel-3—arecompletedforeachitem;thesecan
betailoredtotheprojectrequirements,butLevel-1andLevel-2itemsshallnotbemerged.Itemsnotspeci-
fiedinthetablecanbelisteddependingonactualprojectrequirements.

NOTE2 Onlyrepresentativesub-itemsarelistedunderLevel-3items.Whenthedesignbudgetaryestimationispre-
pared,thefollowingitemsshallbesubdividedasnecessary:

① Openexcavationandundergroundexcavation,earthexcavation,andsandandgravelexcavationshallbe
listedseparatelyunderearthexcavation.

② Openexcavationandundergroundexcavation,aswellastheexcavationofadits,inclinedshaftsand
verticalshaftsshallbelistedseparatelyunderrockexcavation.

③Earthfillingandrockfillingshallbelisted,respectively,underearth-rockfilling.
④ Differentconstructionpositions,differentstrengthlevelsanddifferentgradesoftheconcreteworks

shallbelisted,respectively.
⑤ Drystonemasonry,cement-laidstonemasonry,riprapandwire(reinforcement)cageblockstoneshall

belisted,respectively,understonemasonry.
⑥ Boreholegroutingshallbelistedseparatelyaccordingtothepurposesandthedifferentdrillingmachines

employed.
⑦ Groutingprojectsshallbelistedaccordingtodifferentgroutingtypes,suchascontactgrouting,consoli-

dationgrouting,curtaingroutingandbackfillgrouting.
⑧ Shotcrete-boltsupportwork,steelfibreshotcreteandplainshotcrete,anchorboltandanchorcable,as

wellasanydifferentspecificationsamongthem,shallbelistedseparately.
⑨Electromechanicalequipmentandinstallation,aswellashydromechanicalstructuresandinstallation,

shallbelistedonebyone,accordingtotheequipmentlistrequiredbythedesignandtheitemdivision
requirements.

⑩ Generalsteelpipe,branchpipe,anddifferentpipediametersandthicknessesshallbelistedseparately
forsteelpipefabricationandinstallation.

NOTE3 Thecompositionofeachpartoftheecologicalsubstationshallbeincludedwithinthecorrespondingitems
ofthemainproject,accordingtotheirattributes.

NOTE4 “*”indicatesthecurrencyunit
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AppendixB
(Normative)

Projectcostestimatetable

TableB.1 Totalcostestimatetable Unit:*

No. Descriptionofprojectorexpense
Construction

andinstallation
expense

Equipment

procurement
expense

Miscellaneous
expense

Total

Ⅰ Investmentintheconstructionpart

1 Temporaryconstructionworks

2 Construction

3 Electromechanicalequipmentandinstallation

4 Hydromechanicalequipmentandinstallation

5 Miscellaneousexpenses

Totalinvestment:Item1toItem5

Basicreservefund

Totalcapitalinvestment

Ⅱ Socialandenvironmentalprotectionpart

Investmentinsocialandenvironmentalprotec-
tion

Basicreservefund

Totalcapitalinvestment

Ⅲ
Totalinvestmentinengineering(TotalofIand
II)

Totalcapitalinvestment

Reservefundforpricedifferences

Financinginterestduringconstructionperiod

Totalinvestment

NOTE “*”indicatesthecurrencyunit
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TableB.2 Costestimatetableoftemporaryconstructionproject
(orconstructioncivilworks) Unit:*

No. Descriptionofprojectorexpense Unit Quantity Unitprice Total

NOTE1 LevelIIIitemsarelistedinthistableaccordingtotheprojectdivision,andthistableisapplicabletotempo-
raryconstructionprojectsandconstructioncivilworks.

NOTE2 “*”indicatesthecurrencyunit

TableB.3 Costestimatetableforequipmentandinstallationprojects Unit:*

No.
Descriptionand
specification

Unit Quantity
Unitprice Total

Equipment Installation Equipment Installation

NOTE1 LevelIIIitemsarelistedinthistableaccordingtotheprojectdivisionandthistableisapplicabletoelectro-
mechanicalequipmentandinstallationaswellashydromechanicalequipmentandinstallationprojects.

NOTE2 “*”indicatesthecurrencyunit

TableB.4 Costestimatetableformiscellaneousexpense Unit:*

No. Descriptionofprojectorexpense Estimationformula Amount

NOTE “*”indicatesthecurrencyunit
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TableB.5 Unitcostestimatetable

UnitpriceNo.

Projectname

Constructionmethod

Items Unit Unitprice(*) Quantity Totalprice(*)

Labour

…

Material

…

Constructionmachinery

…

Subtotalofbasicdirectexpenses *

Otherdirectexpenses * %

Indirectexpenses * %

Profit * %

Tax * %

Total *

Unitprice *

NOTE “*”indicatesthecurrencyunit
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TableB.6 Annualinvestmentsummarytable Unit:*

No. Descriptionofprojectorexpense Total
Constructionperiod(year)

1 2 3 ……

Ⅰ Investmentinconstructionpart

1 Constructiontemporaryworks

2 Constructioncivilproject

3 Electromechanicalequipmentandinstallation

4 Hydromechanicalstructureandinstallation

5 Miscellaneousexpenses

Totalinvestment:totalofItems1to5

Basicreservefund

Totalcapitalinvestment

Ⅱ Socialandenvironmentalprotectionpart

Investmentinenvironmentalprotection

Basicreservefund

Totalcapitalinvestment

Ⅲ Totalinvestmentofproject(totalofIandII)

Totalcapitalinvestment

NOTE “*”indicatesthecurrencyunit
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TableB.7 Maineconomicandtechnicalindextable

Riversystem

Construction
location

Designer

Project
owner

Reservoir

Normalpoollevel m

Totalpoolcapacity m3

Livecapacity m3

Submerged
cultivatedland

Hectare

Resettlementof
residents

Person

Resettlementcost *

Unitindex */Person

Power
station

Type

Size of powerhouse (length ×
width×height)

m×m×m

Turbinemodel

Installedcapacity(unitcapacity×
set)

kW

Guaranteedoutput kW

Annualoutput kW·h

Annualutilizationofhours h

Construction engineering invest-
ment

*

Constructionengineeringperunit
kWindex

*/kW

Investmentinpowergeneratione-

quipment
*

Powergeneration equipmentper
unitkWindex

*/kW

Riverweir
(Gate)

Diversion
tunnel

Type

The maximum of
dam height/length
ofdamcrest

m

Damvolume m3

Investment *

Unitindex */m3

Type

Diameter m

Length/Number

Investment *

Unitindex */m

Engineering
quantitiesof

main
construction

Quantityof
main

materials
used

Excavation

Openearth-rock
excavation

m3

Rock excavation in
tunnel

m3

Filling
Earthandrock m3

Concrete m3

Cement t

Rebarandsteel t

Timber m3

Flyash t

Explosives t

Fuelmaterial t

Statictotalinvestmentintheengi-
neering

*

Totalinvestmentofproject *

CapitalinvestmentinunitkW *

Totalnumber
ofpersonnel

Personnelinpeakperiod Person

Average Person

Totallabourhours
Labour
hours
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TableB.7(continued)

Investmentofunitannualoutput *

Capitalinvestmentinthefirsttur-
binegeneratorunitforpowergen-
eration

*

Totalinvestmentinthefirsttur-
binegeneratorunitforpowergen-
eration

*

Interestduringconstruction *

Investmentintransmission engi-
neering

*

ProductionDepartmentPersonnel Persons

Total
construction

progress

Projectpreparationperiod Month

Constructionpreparationperiod Month

Mainconstructionperiod Month

Projectcompletionperiod Month

Constructionperiodforpowergener-
ationofthefirstturbinegeneratoru-
nit

Month

Totalconstructionperiod Month

NOTE “*”indicatesthecurrencyunit
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