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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.
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Introduction

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

TheseTechnicalGuidelinesfortheDevelopmentofSmallHydropowerPlants(TGs)willaddressthe
currentlimitationsoftheregulationsappliedtotechnicalguidelinesforSHPPlantsbyapplyingthe
expertiseandbestpracticesthatexistacrosstheglobe.Itisintendedforcountriestoutilizethese
agreeduponGuidelinestosupporttheircurrentpolicy,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—withtheultimategoalof
achievingthebestdesignsolutions.

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

● TheConstructionGuidelinescanbeusedastheguidingtechnicaldocumentsfortheconstruction
ofSHPprojects.

● TheManagementGuidelinesprovidetechnicalguidanceforthemanagement,operationandmain-
tenance,technicalrenovationandprojectacceptanceofSHPprojects.
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TechnicalGuidelinesfortheDevelopmentofSmallHydropower
Plants-Design
Part11:ReportPreparation

1 Scope

ThispartoftheDesignGuidelinesstipulatestheprinciples,contents,requirementsandoutlinesof

differentreportsrequiredforsmallhydropower(SHP)projectsatthepre-feasibilitystudyandfeasi-

bilitystudystages.

2 Normativereferences

Thefollowingdocumentsarereferredtointhetextinsuchawaythatsomeoralloftheircontent

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

plies.

SHP/TG001,Technicalguidelinesforthedevelopmentofsmallhydropowerplants—Termsanddef-
initions.

3 Termsanddefinitions

Forthepurposesofthisdocument,thetermsanddefinitionsgiveninSHP/TG001apply.

4 Reportcompilationprinciples

4.1 Nationallawsandlocalregulationsshallbeusedasthelegalbasisforthecompilationofthere-

port.

4.2 Thedataandinformationcitedshallbeauthentic,accurate,reliableandeffective.

4.3 TechnicalcontentsshallbeconsistentwiththerelevantregulationsandrequirementsofSHP/

TG002.
1
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5 Guidelinesofthepre-feasibilitystudyreport

5.1 Thepre-feasibilitystudyreportshallinclude:

a) Thebasisandreasonsforproposingtheproject;

b) Reasonsforsiteselection,includingsitecharacteristics,potentialproblemsandsolutions;

c) Ageneralframeworkoftheproposedinvestmentproject;

d) Technicalandeconomicanalysisandevaluationoftheproposedinvestmentproject.

5.2 Thecontentsofthepre-feasibilitystudyreportshallmeetthefollowingrequirements:

a) Todemonstratethenecessityofengineeringconstruction,anddeterminethescopeandse-
quenceofengineeringtasksandcomprehensiveutilizationofresources.

b) Tocollecttopographicaldataofriversandsurroundingareas,andpreliminarilydemonstratethe
rationalityofsiteselection.

c) Topreliminarilydeterminethe mainhydrologicalparametersandresultsaccordingtothe
analysisandcalculationofbasichydrologicaldata.

d) To preliminarilyinvestigateandanalysethe geologicalconditionsand main engineering
geologicalproblemsintheprojectarea.

e) Topreliminarilydeterminethescaleanddevelopmentmodeoftheproject.

f) Topreliminarilyselecttheconstructionsites(damsites,intakesitesandpowerplantsite)of
themainstructures,andtopreliminarilyformulatetheoveralllayoutoftheprojectandthe
basictypesofthemainstructures.

g) Topreliminarilyselectthetype,quantity,andlayoutplanofunits.

h) Toworkoutthemainelectricconnectionscheme,selectionplanandlayoutplanofotherelec-
tromechanicalequipment.

i) Topreliminarilyselectthehydromechanicalstructureandlayoutplan.

j) Topreliminarilyformulatetheconstructiondiversion mode,constructionschemeof main
works,externaltrafficscheme,generalconstructionarrangementandtotalconstructionperiod.

2
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k) Topreliminarilyevaluatethesocialandenvironmentalimpactofengineeringconstruction.

l) Toestimatetheprojectinvestment.

m) Toevaluatepreliminarilyeconomiccost-effectivenessandprovidefinancialevaluation.

5.3 Thepre-feasibilitystudyreportshallbepreparedinaccordancewiththeoutlineprovidedinAp-
pendixA.

6 Guidelinesofthefeasibilitystudyreport

6.1 Thefeasibilitystudyreportshalldemonstratethetechnicalfeasibilityandeconomicrationality
oftheprojectonthebasisofthepre-feasibilitystudyreport.Thereportshallincludethefollowing
contents:

a) Reviewtheconclusionofthepre-feasibilitystudyphase.

b) Provideapplicableplans,countermeasuresanddrawingsfortheprojectimplementation.

c) Providerelativelyaccuratequantitiesandcostsoftheproject.

d) Furtherevaluatetheprojectvaluefromtheperspectiveofresourceallocationandprovidethee-
conomicappraisal.

e) Furtherevaluateprojectprofitabilityfromtheperspectiveofinvestorsandcarryoutafinancial
evaluation.

6.2 Thecontentsofthefeasibilitystudyreportshallmeetthefollowingrequirements:

a) Tocollectrelevantpoliciesofthenationalgovernment,aswellasthesupportprovidedby
socialorganizationsfortheproject.

b) Toreviewanddeterminetheprojecttasksandscale,projectoperationprinciplesandmodes;

tore-checkthedesignparametersofgroundmotionandthecorrespondingseismicdesigninten-
sity.

c) Toreviewanddeterminehydrologicalparametersandresults.

d) Toascertainthegeologicalconditionsofthereservoirandprojectarea,andtoevaluateanyge-
ologicalproblemsoftheproject.

e) Todeterminethedesignfloodstandardsandthegenerallayoutoftheproject,aswellastherel-
3
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ativeposition,structuraltype,controlsize,controlelevationandworkquantityoftheselected
structures.

f) Toselectthetype,quantity,basicparametersandlayoutplanoftheturbine.Toselectthe
type,quantity,maintechnicalparametersandlayoutplanoftheturbineaccessoryequipment
andauxiliarysystems;

g) Todeterminethepowertransmissionvoltagelevelandtransmissionscheme,andtoselectthe
mainelectricalconnectionscheme,andthetype,specifications,maintechnicalparameters,

quantityandlayoutplanoftheelectricalequipment.

h) Toselectthetype,quantity,maintechnicalparameters,dimensionsandlayoutofvarious
typesofgates,trashracks,valvesandhoistingequipment.

i) Toreviewtheconstructiondiversionmode;todeterminethestructuraldesignofthediversion
structures,theconstructionschemeofmainworks,thegenerallayoutofconstructionsitesand
thecontrolledconstructionperiod,andtoproposethebasisforpreparationofconstruction
conditions.

j) Toreviewthesocialandenvironmentalimpactofengineeringconstructionanddeterminethe
designofenvironmentalprotectionmeasures.

k) Topreparethedesignestimatesfortheengineeringpart;toputforwardthegeneraldesignes-
timatefortheproject.

l) Toreviewtheeconomicappraisalindicators.

6.3 ThefeasibilitystudyreportshallbepreparedinaccordancewiththeoutlinegiveninAppendixB. 

4
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AppendixA
(Normative)

Outlineofthepre-feasibilitystudyreport

Chapter1 Overview

1.Theprojectgeographicallocation,riverplanningresultsandapprovalopinionsandthecompilation
processofthisdocument.

2.Brieflydescribetheresultsorconclusionsofthesiteselectionreport.

3.Brieflydescribetheresultsofthepre-feasibilitystudy.

4.Brieflydescribetheinvestmentenvironmentandprojectbackground(ifnecessary).

a) Collectrelevantpoliciesofdomesticindustries,enterprises,taxationandinvestment,as
wellastheroleofnon-governmentalorganizationsinthesmallhydropowerindustry,andan-
alysetheregionalinvestmentenvironmentoftheproject.

b) Providetheprojectbackgroundinformationandrelevantinformationofpotentialinvestors.

5.Conclusionsandrecommendations.

6.Theattacheddrawingsandtablesmainlyinclude:

a) Projectpositionschematicdiagram;

b) Hydropowerdevelopmentstatusandplanningschematicdiagram (plan,cascadelongitudinal
plan)oftheriver(section)wheretheprojectislocated;

c) Tableofprojectfeatures.

Chapter2 Projectconstructionnecessityandtasks

1.Demonstratethenecessityoftheprojectfromtheaspectsofresourceconditions,socialeconomy
anddevelopmentplanning.

2.Demonstratethetasksandtheorderofengineeringconstruction.
5
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Chapter3 Constructionconditionsandsiteselectionevaluation

1.Brieflydescribethetopography,landformandtrafficsituationofthepreliminarilyselectedsite.

2.Hydrology

a) Brieflydescribeacquisitionconditions,methodsofobtaininghydrologicaldataandthequality
ofthedata.

b) Analysethedataofrunoff,floodandsediment,andprovidepreliminaryresults.

c) Attacheddrawingsandtablesmainlyinclude:

1) Drainagesystemandhydrologicalnetworkdistributiondiagram;

2) Annualrunofforrainfallresultstableandfrequencycurvechart;

3) Designstormorfloodpeakfrequencycurvechart.

3.Engineeringgeology

a) Brieflydescribetheregionalgeologicalconditionsandmajorgeologicalproblemsofreservoir
areasandmainprojectstructures.

b) Putforwardgeologicalconclusionsandsuggestions.

c) Attacharegionalgeologicalmaporstructureoutlinemap.

4.Preliminarilyevaluatesiteconstructionconditions.

Chapter4 Characteristicwaterlevelandinstalledcapacity

1.Preliminarilydeterminethereservoircharacteristicwaterlevelaccordingtotheriverbasincondi-
tionsandtechnicalandeconomicanalysis.

2.Accordingtothetasks,hydro-energyconditions,orloadstatusandplanningobjectivesofthe
powerstationinthesystem,preliminarilydeterminetheinstalledcapacityofthepowerstation
andcalculatecorrespondingelectricenergyindexes.

3.Attachreservoirstage-area-volumecurvediagram(table)
6
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Chapter5 Generallayoutandmainstructuresoftheproject

1.Accordingtotheprojectscale,determinethedesignfloodstandardandpreliminarilyestablishthe
earthquakefortificationcriterion.

2.Preliminarilyselecttheprojectsites(damsite,gatesiteandplantsite).

3.Preliminarilydeterminethegenerallayoutoftheprojectaccordingtothesiteconditionsanddevel-
opmentmodesofthepowerstation.

4.Preliminarilydeterminethebasiclayout,structuraltype,controlelevationandmaindimensionsof
themainstructures.

5.Attacheddrawingsandtablesmainlyinclude:

a) Generallayoutplanoftheproject;

b) Plansandsectionsofthemainstructures;

c) Listofmajorworkquantities.

Chapter6 Electromechanicalequipmentandhydromechanicalstructures

1.Preliminarilydeterminetheturbinetypeandunitcapacity,selectcorrespondingmainandauxiliary
equipment,drawupthelayoutplanandputforwardpreliminarycalculationresultsofunitregula-
tionguaranteesaccordingtotheinstalledcapacity,unitoperationmode,trafficconditions,equip-
mentcostsandotherfactors.

2.Preliminarily determinethe powersupply voltagelevel,main electricalconnections,main
electricalequipment,monitoringandprotectionmodeandlayoutofthemainelectricalequipment.

3.Preliminarilydeterminethetypes,parametersandlayoutofvariousgates,trashracks,valvesand
hoistequipment.

4.Attacheddrawingsandtablesmainlyinclude:

a) Mainelectromechanicalequipmentlayoutplan;

b) Mainelectricalwiringdiagram;

c) Summaryofworkquantitiesofthemainhydraulicmachineryandequipmentfortheelectrical
7
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andhydromechanicalstructures.

Chapter7 Engineeringconstruction

1.Briefly describethe construction conditions,and preliminarily determinethe construction
diversionscheme,mainprojectconstructionscheme,constructionlayoutandconstructionpro-
gress.

2.Attacheddrawingsandtablesmainlyinclude:

a) Externaltrafficschematicdiagram;

b) Constructionprogresschart(table);

c) Majorquantitysummarysheet.

Chapter8 Socialandenvironmentalimpactassessment

1.Brieflydescribethenaturalsocialandeconomicstatusquooftheprojectareaanditsaffectedare-
asandevaluatethesocialandenvironmentalbaseline.

2.Predictimpactsoftheprojectonsocietyandtheenvironment,includingimpactsonsociety,the
waterenvironment,ecologicalenvironment,atmosphericenvironmentandacousticenvironment.

3.Preliminarilydeterminethesocialandenvironmentalprotectionmeasures.

4.Estimatetheinvestmentinsocialandenvironmentalprotectionmeasures.

Chapter9 Projectinvestmentestimation

1.Brieflydescribethecompilationprinciple,basisandpricelevelyearofinvestmentestimation;an-
alyseanddeterminethemainbasicunitpriceandtheunitpriceofmainworks;estimatethetotal
projectinvestmentandstatictotalinvestment.

2.Attachedtablesmainlyinclude:

a) Tableoftotalprojectinvestmentestimate;

b) Tableofestimateofauxiliaryworks;
8
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c) Tableofestimateofconstructionworks;

d) Tableofestimateofelectromechanicalequipmentandinstallation;

e) Tableofestimateofhydromechanicalequipmentandinstallation;

f) Tableofindependentcostestimate.

Chapter10 Economicappraisal

1.Brieflydescribethenationalpoliciesofthepowerindustryandtaxation.

2.Preliminaryeconomiccostbenefitevaluationoftheproject.

3.Preliminaryfinancialevaluationoftheproject.

4.Attachedtablesmainlyinclude:

a) Economicbenefitcostflowtable;

b) Financialcashflowtable.

Chapter11 Conclusionsandsuggestions

1.Putforwardtheconclusionsoncomprehensiveevaluationoftheprojectandsuggestionsonthe
workinthenextstage.

9
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AppendixB
(Normative)

Outlineofthefeasibilitystudyreport

Chapter1 Comprehensivedescription

1.Brieflydescribetheprojectgeographicallocation,riverplanningresults,pre-feasibilitystudyre-
sults,approvalopinionsandcompilationprocessofthisdocument.

2.Extractthefeasibilitystudyresults,comprehensivedescriptionandconclusions.

3.Attacheddrawingsandtablesmainlyinclude:

a) Projectfeaturetable;

b) Schematicmapofriverbasinandprojectlocation;

c) Generalprojectlayoutplanandsectionsofmainstructures;

d) Geographicalconnectiondiagramofthepowersystemconnectingtothehydropowerstation;

e) Generalconstructionlayoutplan;

f) Mapofreservoirinundatedarea;

g) Generaltableofdesignestimates.

Chapter2 Investmentenvironmentandprojectbackground

1.Providerelevantpoliciesondomesticindustries,enterprises,taxationandinvestment,aswellas
theroleofnon-governmentalorganizationsintheSHPindustry.

2.Provideprojectbackgroundinformation.

3.Informationoftheprojectsponsor.

01
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Chapter3 Hydrologicanalysis

1.Brieflydescribethephysicalgeographyoftheriverbasin,basinandrivercharacteristics,distribu-
tionandobservationofmeteorological(hydrological)observationstations,andtheregionalme-
teorologicalcharacteristics.

2.Reviewresultsofrunoff,flood,sediment,evaporationandiceregime.

3.Reviewresultsofthedesignsectionstage-dischargerelation.

4.Attachedtablesmainlyinclude:

a) Statisticsofhydrologicalcharacteristicvaluesovertheyearsfromthereferencestationson
whichthedesignisbased;

b) Annual(monthly)runoffandrainfallseries;

c) Dailyaverageflowseries;

d) Rainstormvolumeandfloodpeakvolumeseries;

e) Typicalfloodanddesignfloodhydrographtable;

f) Tableofmainsectionstage-dischargerelationcurveoutcomes.

5.Attacheddrawingsmainlyinclude:

a) Watershedsystemandhydrologicalnetworkdistributiondiagram;

b) Interpolationchartsforrunoff,flood,andrainstorm;

c) Annualrainfallandannualrunofffrequencycurve;

d) Dailyaverageflowdurationcurve;

e) Stormandfloodpeakvolumefrequencycurves;

f) Typicalfloodanddesignfloodhydrographtable;

g) Maindesignsectionstage-dischargerelationtable.
11
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Chapter4 Engineeringgeology

1.Describethemainconclusionsandreviewopinionsofengineeringgeologicalinvestigationsatthe
pre-feasibilitystudystage.

2.Brieflydescribetheoverviewofsupplementarygeologicalinvestigationworkatthisstageandall
surveyworkloaduptodate.

3.Describeconclusionsofbasicgeologicalconditions,regionaltectonicstabilityandseismicparam-
etersintheprojectarea.

4.Putforwardengineeringgeologicalconditions,reservoirseepage,immersionandreservoirbank
stabilityinthereservoirareaaredescribedandtherelevanttreatmentsuggestions.

5.Describeengineeringgeologicalconditionsofstructures,evaluateengineeringgeologicalproblems
ofthestructures,anddeterminephysicalandmechanicalparametersandhydrogeologicalparame-
tersofthemainrockandsoilmassofthestructures.

6.Describetypes,quantitiesandqualityofvariousnaturalconstructionmaterialsfortheprojectand
putforwardtheinvestigationresultsatthisstage.

7.Generalconclusionsandsuggestions.

8.Attacheddrawingsandtablesmainlyinclude:

a) Comprehensivegeologicalmapofreservoirarea;

b) Engineeringgeologicalmapsofdamsiteandotherstructuresarea;

c) Geologicalmapofbedrocks(includingcontourmapofbedrocks)ofthedam;

d) Engineeringgeologicalprofileofthedamsiteandotherstructuresarea;

e) Seepageprofileofthedamanti-seepagelines;

f) Distributionchartofnaturalconstructionmaterialsproductionplaces;

g) Engineeringgeologicalprofileofanyspecificareasofpotentialproblems;

h) Typicalboreholehistogram;

i) Summaryoftestresultsofrock,soilandwater.
21
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Chapter5 Waterenergyandprojectscale

1.Brieflydescribewaterenergycalculationresultsandapprovalopinionsatthepreviousstages.

2.Analyseorreviewthewaterenergyoutputandrelatedenergyindexesoftheprojectsite.

3.Reviewprojectscales,includingselectionofnormalstoragewaterlevelanddeadwaterlevel,

runoffregulationcalculation,installedcapacityselection,unitratedwaterheadandunitcapacity
selection;reviewdesignvaluesofgroundmotionparametersandcorrespondingseismicdesign
intensity.

4.Analysereservoiroperation,includingdeterminationofreservoiroperationmode,reservoirsedi-
mentdepositionanalysis,sedimentparametersandbackwatercalculation.

5.Attacheddrawingsmainlyinclude:

a) Generalprojectlayout;

b) Reservoirstage-area-storagecurve;

c) Curveofguaranteedrateofpowergeneration;

d) Reservoirsedimentationlongitudinalsectionandbackwatercurve;

e) Reservoiroperationanddispatchinggraph.

Chapter6 Projectlayoutandstructures

1.Reviewthedesignfloodstandard,anddescribetechnicalstandardsandmaindesignallowableval-
uesonwhichthedesignisbased.

2.Compareanddeterminethegenerallayoutschemeoftheproject,basedonpre-feasibilitystudy
results.

3.Determinethetype,quantity,layoutschemeandmaindimensionsofthestructuresandconduct
structuralcalculationandstabilityanalysis.

4.Determinetheprojectpermanenttrafficplan,buildingstructureandcomprehensiveutilization
plan.

5.Determineprojectsafetymonitoringitemsandlayouts.
31
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6.Attacheddrawingsandtablesmainlyinclude:

a) Sitelayoutplan;

b) Layoutcomparisonandprofileofmainstructuretypes;

c) Generalprojectlayoutplanandmainstructurearrangementplanandsectionofrecommended
scheme;

d) Projectsafetymonitoringlayoutplan;

e) Resultsofstabilityandstresscalculationformajorstructures;

f) Workquantitysummarysheet.

Chapter7 Electromechanical,hydromechanicalstructure,ventilationandheating

1.Selectbasicparameters,suchasturbinetype,quantityandunitcapacity;selecttheturbinetype
andinstallationelevation;andselecttheform,quantityandarrangementoftheauxiliaryequip-
mentandsystemoftheturbine.

2.Reviewthecalculationforregulationguaranteeoftheunit.

3.Forahydropowerstationwithhighsedimentconcentrationinflowpassingthroughtheturbine,

theanti-corrosionmeasuresformajorflowpassagecomponentsaredetermined.

4.Determinethevoltagelevel,thenumberoftransmissionlines,andtheconnectionpointanddis-
tanceofthelinesandthepowersystem.

5.Selectthemainelectricconnectionscheme,stationservicepowersupplyscheme,specifications,

quantityandlayoutofelectricalequipment;determinethemonitoring,relayprotection,excita-
tion,operationcontrolpowersupply,communicationandotherdesignschemes.

6.Selectthetype,quantity,technicalparameters,dimensionsandlayoutofhydromechanicalstruc-
turegates,trashracks,valvesandhoistingequipment;andselectthecorrosion,cloggingand
freezingpreventionschemesandmeasuresforhydromechanicalstructures.

7.Selecttheheating,ventilationandairconditioningscheme,andequipmentform,quantityandlay-
out;andselectthefirefightingdesignscheme,powerdistributiondesignandfirefightingequip-
mentlayout.

8.Attacheddrawingsandtablesmainlyinclude:
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a) Layoutplanofelectromechanicalequipmentinthemainandauxiliarypowerhouses;

b) Comprehensivecharacteristiccurveoftheturbineoperation;

c) Chartofoil,air,water,andhydraulicmonitoringsystemsinthehydropowerstation;

d) Geographicalconnectiondiagramofthepowersystemconnectingtothehydropowerstation;

e) Mainelectricalwiringdiagram;

f) Auxiliarypoweranddamareapowersupplysystemdiagram;

g) Monitoringandcommunicationsystemstructureandlayoutdiagram;

h) Generallayoutofhydromechanicalstructureoftheproject;

i) Shortcircuitcurrentcalculationresultstable;

j) Summarysheetofhydraulicmachineryequipment;

k) Summarysheetofelectricalequipment;

l) Hydromechanicalstructuresummarysheet;

m) Summarysheetofheating,ventilationandairconditioningequipment;

n) Firefightingandautomaticfirealarmequipmentlist.

Chapter8 Constructionorganizationdesign

1.Brieflydescribeconstructionconditions,includingnaturalconditions,watersupply,powersup-
ply,communication,traffic,materialorganizationandon-siteaccess.

2.Preliminarilydeterminethenaturalmaterialborrowarea,andmining,processingandtransporta-
tionschemes.

3.Determinetheconstructiondiversionandclosurescheme,constructionschemeofmainworks,

layoutofconstructionworkshops,constructiontransportation,constructionoveralllayoutand
generalconstructionprogress.

4.Attacheddrawingsandtablesmainlyinclude:
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a) Generalconstructionlayoutplan;

b) Constructiondiversionproceduresandprojectlayoutplansateachphase;

c) Diversionworksstructurechart;

d) Generalconstructionschedule;

e) Constructionplantfacilities,scaleofproductionandquantitylistofmajormachineryand
equipment. 

Chapter9 Environmentalprotectiondesign

1.Brieflydescribethenaturalsocialandeconomicstatusoftheprojectareaandit’saffectedareas
andevaluatetheenvironmentalbaseline.

2.Brieflydescribetheenvironmentalassessmentcriteria.

3.Predictthesocialandenvironmentalimpactoftheproject,includinginundation,migration,water
environment,waterecology,terrestrialecology,atmosphericenvironment,andnoise.

4.Brieflydescribethegeneralsituationoflandacquisitionandresettlement,andanalysetheimpacts
onthelivingstandards,infrastructure,communityreconstruction,religiousorethniccustoms,

culturalrelics,landscapeandotheraspectsofresettledresidents.

5.Putforwardsocialandenvironmentalprotectionmeasuresandcountermeasures;designenviron-
mentalprotectionfacilitiesandsocialimpactcompensationmeasures;putforwardenvironmental
monitoringprogrammesandsocialandenvironmentalprotectionbudgetestimates.

6.Attacheddrawingsmainlyinclude:

a) Generallayoutofenvironmentalprotectiondesign;

b) Designplansforvariousenvironmentalprotectionmeasures;

c) Layoutofenvironmentalmonitoringpoints.

Chapter10 Projectcostestimation

1.Theprojectcostestimationincludescompilationinstructions,principlesandbasis,andasummary
ofestimateresults.
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2.Attachtablesmainlyinclude:

a) Estimatetable;

b) Constructionprojectestimatetable;

c) Estimatetableforelectromechanicalequipmentandinstallation;

d) Estimatetableforhydromechanicalequipmentandinstallation;

e) Estimateoftemporaryconstructionworks;

f) Projectunitpricesummarysheet;

g) Materialestimatesummarysheet.

Chapter11 Economicappraisal

1.Evaluatetheprojecteconomiccostbenefit.

2.Carryouttheprojectfinancialevaluation.

3.Describethefinancingplan,financialevaluationconclusionandeconomicappraisalconclusion.

4.Attachdrawingsandtablesmainlyinclude:

a) Constructioninvestmentestimatetable;

b) Totalinvestmentutilizationplanandfinancingtable;

c) Totalcostestimatetable;

d) Profitandprofitdistributiontable;

e) Cashflowstatementoffinancialplan;

f) Cashflowstatementforprojectinvestment;

g) Scheduleforrepaymentofcapitalwithinterest;

h) Projectbreak-evenanalysischart;
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i) Projectsensitivityanalysischart.

Chapter12 Conclusionsandsuggestions

1.Summarizetheconcludingopinionsofthefeasibilitystudyreport,explainthemaindifferences
betweenconcludingopinionsandtheapprovalopinionsinthepre-feasibilitystudystage,andput
forwardsuggestionsforfuturework.
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