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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.

Ⅳ
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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.

Ⅴ
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TechnicalGuidelinesfortheDevelopmentofSmallHydropower
Plants-Management
Part1:ProjectConstructionManagement

1 Scope

ThisPartofManagementGuidelinessetsforththebasiccontents,managementmethodandgeneral
requirementsforconstructionmanagementforsmallhydropower(SHP)projects.

2 Normativereferences

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

SHP/TG001,Technicalguidelinesforthedevelopmentofsmallhydropowerplants—Termsanddef-
initions.

3 TermsandDefinitions

Forthepurposesofthisdocument,thetermsanddefinitionsgiveninSHP/TG001andthefollowing
apply.

3.1 
constructionmanagementfortheSHPproject

constructionoftheSHPprojectisplanned,organized,implemented,coordinated,controlled,and
evaluatedusingthesystematicviewpointtheoryandmethod,toreachthespecificobjectivesof
constructionmanagementforSHPprojects

3.2
employer

personnamedasemployerinthecontractagreementandthelegalsuccessorsintitletothisperson

3.3 
employer’srepresentative

personnamedbytheEmployerinthecontractorappointedbytheEmployerinaccordancewiththe
1
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provisionsofthecontract,whoactsonbehalfoftheEmployer

3.4 
engineer

organizationorpersonneldesignatedinthecontractbytheownerortheorganizationorpersonnel
appointedastherepresentativebytheownerinaccordancewiththecontractprovisions

3.5
ownerprojectmanager

manageremployedorconfirmedbytheEmployertotakefullchargeoftheroutineworkoftheEm-
ployer’srepresentative

3.6 
stakeholder

personororganizationthathasinterestsin,orcanbeaffectedbytheimplementationandcompletion
oftheSHPproject

3.7 
mainstakeholder

personorOrganizationengagedintheconstructionoftheSHPproject,includingtheEmployer,the
Employer’srepresentative,thesurveyanddesignorganization,theEngineer,theContractorand
theequipmentsupplier

3.8 

projectintegrationmanagement

managementworkrequiredtocoordinatethevariousmanagementactivitiesrelatingtotheproject

3.9 

projectscopemanagement

managementactivitiesrequiredtodefine,plan,controlandchangethescopeoftheproject

3.10 

projectprocurementmanagement

managementactivitiesnecessaryfortheprocurementoracquisitionofthedesigner,engineer,con-
tractor,equipment,materials,transportation,laboursupplyandtherelevantconsultingservices
2
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3.11 
projectcontractmanagement

managementactivitiesneededfortheconclusion,performance,variationandterminationofthe
contractsrelatingtotheproject

3.12 
occupationalhealthandsafetymanagementfortheproject

managementactivitiesrequiredtoprotecttheprojectaswellastheon-sitepersonnel,facilitiesand
equipmentagainstunacceptabledamagerisks

3.13 
projectinformationmanagement

managementactivitiesrequiredtoensurethecollection,analysis,processing,storageandutilization
oftheprojectinformation

3.14
projectcommunicationsmanagement

managementactivitiesrequiredtocoordinateandexchangeinformationwiththestakeholders

3.15
projectriskmanagement

managementactivitiesrequiredtoidentify,analyse,respondandcontroltherisksinvolvedin
theproject

3.16
costmanagement

prediction,planning,control,accounting,analysisandevaluationfortheprojectcostcontrolobjec-
tive

3.17
progressmanagement

planning,organization,implementation,coordination,controland evaluationforthe project
progressobjective

3.18
qualitymanagement

planning,organization,implementation,coordination,controland evaluationforensuringthe
projectqualitycharacteristicstomeettheobjectiverequirements

3
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4 Projectmanagementorganization

4.1 Generalprovisions

4.1.1 TheconstructionmanagementfortheSHPprojectshallbeundertakenbytheEmployer.The
on-sitemanagementfortheconstructionoftheprojectshallbeundertakenbytheEmployer’srepre-
sentative.TheEmployerortheEmployer’srepresentativeshallimplementtheprojectmanagerac-
countabilitysystem.

4.1.2 ThedutiesoftheEmployerandtheEmployer’srepresentativeshallbedefinedrespectively.

4.2 Employer’srepresentative

4.2.1 TheEmployershalldetermine,inaccordancewiththeoutlineoftheprojectmanagement,the
managementtasksoftheEmployer’srepresentative,anddefinetheresponsibilityforaccomplishing
theprojectmanagementperformanceobjectives.

4.2.2 TheEmployer’srepresentativeshalldetermine,inlightofthemanagementtasks,theorgani-
zationalstructure,departmentalfunctionsandposts.

4.2.3 TheEmployer’srepresentativeshallformulatethecorrespondingrulesandregulations,and
submitthesametotheEmployerforapprovalortobefiledbytheEmployerforrecords.

4.3 Ownerprojectmanager

4.3.1 TheOwnerprojectmanagershallmanagetheproject,inaccordancewiththeresponsibility
fortheprojectmanagementperformanceobjective,andshallaccepttheexaminationandevaluation
bytheEmployer.

4.3.2 TheOwnerprojectmanagershallnotberandomlyreplaced.Incaseitisreallynecessarytore-
placetheprojectmanager,theprojectmanagershallbesubjecttoaresignationauditinaccordance
withtherelevantprovisions.TheEmployershallinformthemainstakeholders,in writing,ina
timelymanner,ofthereplacementofprojectmanager.

5 Projectintegrationmanagement

5.1 Generalprovisions

5.1.1 Managementprocessfordeterminingtheprojectgeneralobjectiveandcoordinatingtherela-
tionsbetweentheprojectscope,quality,schedule,cost,procurement,humanresources,commu-
nication,risks,andotherfieldsthroughtheprojectgeneralmanagement.
4
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5.1.2 Theprojectintegratedmanagementprocessshouldinclude(butnotbelimitedto)thefollow-
ingitems:

a) Startprojectconstructionandprojectapproval;

b) Planprojectmanagementandpreparetheprojectmanagementoutlineandthecomprehensive
planning;

c) Monitortheimplementationoftheprojectcomprehensiveplan;

d) Controltheprojectcomprehensivechange;

e) Evaluatetheprojectmanagement.

5.2 Projectstart

Starttheprojectconstructionandprojectapprovalaccordingtotheproceduresandrequirements
regulatedbythelawsandregulationsofthecountry.

5.3 Planningfortheprojectmanagement

5.3.1 Theprojectmanagementplanningdocumentsmayincludetwoparts,namelytheoutlineof
projectmanagementandtheintegratedplanoftheproject.Theoutlineoftheprojectmanagement
shallbepreparedbytheEmployer.TheprojectcomprehensiveplanispreparedbytheEmployer’s
representativeandwillbeexecutedafterbeingsubmittedtotheEmployersandsignedandissuedby
theEmployers.

5.3.2 Accordingtothedocumentsrelatedtotheprojectconstructionapproval,theprojectfeasibil-
itystudydocuments,andtheemployerstrategicplanning,theprojectmanagementoutlineshouldin-
clude(butnotbelimitedto):

a) Theoverallobjectiveandsub-objectives(incl.thequality,progress,safetyandcost)ofthe
project;

b) Theprojectenvironmentalandconditionanalysis;

c) Theorganizationalstructureanddutiesfortheprojectmanagement;

d) Thecontentsandproceduresoftheprojectmanagement.

5.3.3 Theprojectmanagementshallbeplannedinaccordancewiththeoutlineoftheprojectman-
agementandtheagreementofresponsibilityfortheprojectmanagementperformanceobjectiveand
byreferencetothedataofsimilarprojects,whiletheintegratedplanoftheprojectispreparedto

5
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performtheintegrationontheprojectmanagementcontents,organization,resources,methods,

proceduresandcontrolmeasures,whichshouldmainlyinclude(butnotbelimitedto):

a) Objectiveoftheprojectmanagement;

b) Organizationfunctions,postsandstaffingplans;

c) Projectscopemanagementplan,costmanagementplan,progressmanagementplan,quality
managementplan,procurementmanagementplan,resourcedemandsandsupplyplan,andrisk
responseplan;

d) Appraisalandassessmentmodes.

5.3.4 Landacquisitionandresettlementshallbecarriedoutinaccordancewiththelawsandregula-
tionsofthecountry.

5.4 Integratedvariationcontrol

5.4.1 Theimplementationoftheintegratedplanoftheprojectshallbefollowedup,inspected,ana-
lysed,evaluated,adjustedandcontinuouslyimproved.

5.4.2 Theintegratedvariationprocessandcontrolmeasuresshallbeformulated,andthedutiesand
authoritiesofthepostsspecifiedfortheintegratedvariationcontrolshallbedefined.

5.4.3 Theintegratedvariationcontrolshallcomplywiththefollowingprinciples(butnotbelimited
to):

a) Toalignwiththescopeandoverallobjectiveoftheproject;

b) Toanalysetheprojectrisksandminimizetheimpactofthevariations;

c) Toimplementthevariationapprovalprocedure;

d) Tocomprehensivelyconsidertheinterdependenciesamongthevariousobjectives.

5.4.4 Theintegratedvariationcontrolshallcomplywith(butnotbelimitedto)thefollowingproce-
dures:

a) Tobringforththerequestforvariation;

b) Toreviewordemonstratetherequestforvariation;

c) Toapproveordenytherequestforvariation;
6
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d) Toamendtheintegratedplanoftheprojectonthebasisoftheapprovedrequestforvariation.

5.5 Evaluationoftheprojectmanagementperformance

5.5.1 Beforetheimplementationoftheproject,theEmployerandtheOwnerprojectmanagershall
signtheagreementofresponsibilityfortheprojectmanagementperformanceobjective,andcarry
outthephasedorregularevaluationoftheprojectmanagementperformance.

5.5.2 The main contents oftheagreementofresponsibilityforthe project management
performanceobjectiveshallinclude:

a) Definedobjectivesinallaspectsoftheproject,includingtheprogress,quality,cost,occupa-
tionalsafetyandhealth,environmentalprotection,waterandsoilconservation,landacquisition
andResettlementandRehabilitation(R&R);

b) Responsibilities,authoritiesandinterestsrespectivelyallocatedtotheEmployerandtheEm-
ployer’srepresentative;

c) Supplymodefortheresourcesrequiredbytheproject;

d) RiskstobeundertakenbytheEmployer’srepresentative;

e) Principle,contentsandmethodofevaluationoftheprojectmanagementperformanceobjective;

f) Basis,criteriaandmethodsfortheEmployer’srepresentative’sperformanceevaluation;

g) ConditionsandmeasuresfortheresignationoftheOwnerprojectmanageranddismissalofthe
Employer’srepresentative;

h) Othermattersauthorized.

5.5.3 Theevaluationoftheprojectmanagementperformanceshouldbecarriedoutinaccordance
with(butnotbelimitedto)thefollowingprocedures:

a) Toestablishtheperformanceevaluationteam;

b) Toformulatetheperformanceevaluationprogram;

c) Toimplementtheperformanceevaluationwork;

d) Toprovidetheperformanceevaluationdocuments.

5.5.4 Thecontentsoftheevaluationoftheprojectmanagementperformanceshouldinclude(but
7
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notbelimitedto):

a) Analysisofthechangeintheimplementationenvironmentfortheproject;

b) Implementationoftheintegratedplanoftheproject;

c) Evaluationoftheproject-relateddecisions;

d) Preventionandcontrolmeasuresfortheprojectrisks,andtheimplementationeffectsthereof.

6 Early-stageplanningoftheproject

6.1 Generalprovisions

6.1.1 Theplannedprojectandtheprojectobjectiveshallbedeterminedandtheapplicationforde-
velopmentofsuchaprojectshallbesubmittedtotherelevantgovernmentauthorityofthecountry
forapprovalonthebasisoftheauthorizationgrantedbythegovernment,inaccordancewiththeen-
ergydevelopmentplanning ofthecountryandtheapproved planningforthecomprehensive
utilizationoftheriverbasinortheplanningforthedevelopmentofhydropowerintheriverbasin,

andinlightofthedemandsofthepowermarketandthedevelopmentstrategyoftheenterprise.

6.1.2 Theearly-stageplanningworksuchastheprefeasibilitystudyreportandthefeasibilitystudy
reportshallbecompletedinaccordancewiththeprovisionsofthelawsofthecountry.

6.1.3 Theprojectconstructionapplicationdocumentandthenecessarypermissiondocumentsfor
theprojectconstructionpermissionandstart-upshouldbecompletedonthebasisofthefeasibility
studydocument.

6.2 Prefeasibilitystudyandthefeasibilitystudy

6.2.1 Theearly-stageworkplanshallbeformulated,andthesurveyanddesignorganizationwhich
hasrelevantexperienceshallbeentrustedwithpreparingtheprefeasibilitystudyreportandthefea-
sibilitystudyreportfortheproject.Thecontentsanddepthofthereportshallmeettherequirements
specifiedinthelawsofthecountry,andshallbeexaminedinaccordancewiththeproceduresspeci-
fiedinthelawsofthecountry.

6.2.2 Thefeasibilitystudyworkshallbecarriedoutonthebasisoftheapprovedprefeasibility
studyreport.

8
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7 Projectscopemanagement

7.1 Generalprovisions

7.1.1 Beforetheimplementationoftheproject,thescopeoftheprojectshallbedefined,andall
theworknecessaryforthecompletionoftheprojectshallbeclarified.

7.1.2 Theprojectscopemanagementproceduresshallinclude(butnotbelimitedto):

a) Planningtheprojectscope,preparingtheinstructionsontheprojectscope,andformulatingthe
projectscopemanagementplan;

b) Breakingdowntheworkoftheprojectbystages,andformtheworkbreakdownstructuresfor
theproject;

d) Controllingthechangeoftheprojectscopeduringimplementation;

e) Verifyingthescopeofthecompletedwork,andreachingconsensuswiththestakeholders;

f) Evaluatingthechangeoftheprojectscope.

7.2 Scopeplanningandworkbreakdown

7.2.1 Atthebeginningofeverystageoftheproject,theobjectiveoftheprojectandallthework
involvedintheprojectshallbedefinedthroughtheplanningoftheprojectscope,andtheinstruc-
tionsontheprojectscopeshallbeformed.

7.2.2 Theworkrequiredintheprojectscopeshallmeettherequirementsgivenintheapprovaldoc-
umentsfortheproject.Theprojectscopeplanningshouldbepreparedbasedonthefollowingdocu-
ments(butnotlimitedto):

a) Employer’srequirements;

b) Projectlimitations;

c) Intermediateoutcomesoftheproject;

d) Historicaldata;

e) Assumptionsundercertainconditions.

7.2.3 Theprojectscopemanagementplanshallbeformulatedinconjunctionwiththepreparationof
9
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theintegratedprojectplan.

7.2.4 Theprojectworkshallbebrokendownaspertheprogressoftheproject,andthework
breakdownstructureshallbeformedby(butnotbelimitedto):

a) Attheprefeasibilitystudystage,theprojectworkshallbebrokendowntotheworkrequiredfor
theinceptionoftheprojectandthevariousstagesofprojectconstruction;

b) Atthefeasibilitystudystage,theprojectworkshallbebrokendowntothelistofworkrequired
tobecompletedforapprovaloftheprojectandthepreparationfortheproject,theindividual
projectortheformulationoftenders;

c) Atthetenderingstageforanindividualproject,theworkshallbebrokendowntothesub-item
level;

d) Attheconstructionstageforanindividualproject,theworkshallbebrokendowntothesepara-
teditemproject.

7.2.5 Theworkbreakdownstructureoftheprojectshallbeclear,definedandcomplete,andthehi-
erarchicalcodingsystemshallbeformulated.

7.3 Verificationofthescope

7.3.1 Attheendofeverystageoftheproject,themainstakeholdersshallverifythecorresponding
projectscope.Theprojectscopeshouldbedefinedbasedon(butnotlimitedto)thefollowingdocu-
ments:

a) Completeddeliverables;

b) Contractdocumentsandvariationdocumentswithrespecttotheproject;

c) Evaluationreport;

d) Workbreakdownstructure.

7.3.2 Uponearlyterminationoftheproject,themainstakeholdersshallverifythescopeofthecor-
respondingcompletedworks.

7.3.3 Thequantityandqualityofthecompleteddeliverablesmaybeinspectedbytesting,expert
evaluationorothermeans.

7.3.4 Inaccordancewiththeprovisionsofthecontractrelatingtoacceptanceofthedeliverables,

thecompleteddeliverablesshallbeformallyacceptedatonetimeorinstages.
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7.4 Controlofthescopechanges

7.4.1 Thecontrolprocessesfortheprojectscopechangesshallbeestablishedtodefinetheproce-
dureandauthorityforcontrollingtheprojectscopechanges,whichshallincludethechange
requests,changeexamination,changeapprovalandchangeimplementation.

7.4.2 Therequirementsbeyondtheoriginalprojectscopewhicharebroughtforthbythestakehold-
ersduringtheverificationoftheprojectscopeshallbedealtwithasprojectscopechanges.

7.4.3 Thefactorswhichmayaffectthescopeshallbeproperlyanalysedandmonitored,soasto

preventandcontroltheprojectscopechanges.

7.4.4 Theprojectscopechangesshallbeevaluated,demonstratedandapprovedinaccordancewith
thecomprehensivechangecontrolprocedure.

8 Projecttechnicalmanagement

8.1 Generalprovisions

8.1.1 Atechnicalmanagementdepartmentshallbesetuptotakechargeofthetechnicalmanage-
mentwork.

8.1.2 Thetechnicaldecision-makingprocedureshallbedefined,andthequality,progressandcost
objectivesoftheprojectshallbecomprehensivelytakenintoconsideration.

8.2 Technicalmanagement

8.2.1 Thetechnicalmanagementmeasuresshallbeformulatedandthehierarchicaltechnicalman-
agementsystemshallbeadopted,achiefengineeroratechnicaldirectorshallbeappointedforthe
project,andthecorrespondingdutiesandresponsibilitiesshallbedefined.

8.2.2 Itisadvisedtoformulatethetechnicalstandardsfortheprojectinaccordancewiththetech-
nicalstandardorthedesignspecification,quality managementsystem,occupationalhealthand
safetymanagementsystemandenvironmentalmanagementsysteminaccordancewiththestandards
ofthecountryaswellastheobjectivesoftheproject.

8.2.3 Thesurveyanddesignmanagementshallbecarriedout,andtheexaminationofthemajorde-
signprogramsshallbeorganized,includingtheexaminationofthetenderingdesignandexamination
oftheconstructiondrawings.

8.2.4 Themainstakeholdersshallbeorganizedtostudyandmakedecisionsforthetechnicalprob-
11
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lemsoftheprojectandtoapprovetheconstructionplanningandthespecificsafeconstruction
scheme.

8.2.5 Themanagementofthetechnicaldevelopmentandinnovationshallbecarriedouttomake
technologicalbreakthroughsandtopromotetheuseofnewtechnologies,new processes,new
equipmentandnewmaterials.

8.3 Projectsurveyanddesignmanagement

8.3.1 Generalprovisions

8.3.1.1 Theplanningforthesurveyanddesignmanagementshallbecarriedout,thesurveyandde-
signmanagementplanshallbeprepared,andtheprogress,qualityandexpensescontrolobjective
fortheprojectdesignshallbedetermined.

8.3.1.2 Thesurveyanddesignorganizationshallberequiredtopreparethesurveyanddesignpro-
gramandtheworkprogramforproject,andtheexaminationofsuchprogramsshallbeproperlyor-
ganized.

8.3.1.3 Thedetailedrulesforthesurveyanddesignmanagementshallbepreparedbystagesonthe
basisofthesurveyanddesignmanagementplan,andthemaincontentsthereofshallinclude(butnot
belimitedto):

a) Managementofthesurveyanddesignprogress;

b) Managementofthesurveyanddesignquality;

c) Managementofthereasonableoptimaldesign;

d) Management ofthe survey and designin coordination withthe procurement,on-site
constructionandacceptanceinspection;

e) Paymentofthesurveyanddesignexpenses;

f) Examination,rewardandpenaltiesforthesurveyanddesignwork.

8.3.2 Selectionofthesurveyanddesignorganization

8.3.2.1 Formulateaworkplanforselectingthesurveyanddesignorganizationandputforward
clearrequirementsontheorganization’sexperience,resourcesandcorrespondingprojectperform-
ance.

8.3.2.2 Aftertheconditionsforprocurementaresatisfied,theprocurementintheappropriateman-
21

SHP/TG005-1:2019



nershallbeorganizedinaccordancewiththeprocedurespecifiedinthelawsofthecountry,andthe
procurementcontractshallbesigned.

8.3.2.3 Thecontentssuchastheprojectscale,function,workscope,workcontents,designpro-
gress,qualityandsafetyofthedeliverables,submissionofthedeliverables,reasonableoptimalde-
sign,intellectualpropertyrights,onsiteservicesandrelevantsupportingworkshallbedefinedin
theprocurementdocumentsforthesurveyanddesign.

8.3.3 Contentsofthesurveyanddesignmanagementwork

8.3.3.1 Thesurveyanddesignorganizationshallberequiredtoappointadesignrepresentativeto
workfull-timeonsiteortocarryouttheon-sitedesign,providetechnicalclarificationsforthede-
signdocuments,participateintheliaisonmeetingsforthedesign,andsolvetherelevanttechnical
problemsoccurringduringconstructionoftheproject.

8.3.3.2 Thesurveyanddesignschedulesubmittedbythesurveyanddesignorganizationshallbe
examined,includingthegeneralscheduleplanforthedesignandtheplansforthedeliveryofthe
drawingsbyprofessionals.

8.3.3.3 Theprocedurefordesignchangesshallbedefinedtoproperlymanagethedesignchanges.

8.3.3.4 Thesurveyanddesignorganizationshallberequiredtocomprehensivelyconsidertheinter-
dependenciesamongtheprogress,quality,safetyandcostoftheproject,andtoproperlydealwith
theinterfacebetweenthedifferentdesignprofessions,betweenthedesignandotherprocurement,

andbetweenthedesignandtheconstructionwork.

8.3.3.5 Thestudyofthemajortechnicalissuesshallbeorganized,andthedesignershalltakepartin
thecomparisonandselectionofthedesignprogramsaswellastheselectionofthemainbuildingma-
terials,facilitiesandequipment.

8.3.3.6 Thedesigndepthshallbeinspectedaccordingtothedifferentdesignstages,andthecom-
plianceofthedesignoutcomeshallbeexamined.Thedepthofthedesignreportshallmeetthequali-
tyrequirementsspecifiedinthedesigncontract.

8.3.3.7 Accordingtothelawsandregulationsofthecountry,cooperatewiththeregulatoryagency
toestimateandreviewtheprojectcostestimateandtheprojectdesigncost,andorganizethere-
viewoftheworkingdrawingestimate.

8.3.3.8 Thedesignexpensesanddesignchangeexpensesoftheprojectshallbeexamined.

8.3.3.9 Thesurveyanddesignexpensesshallbeexaminedandpaidonthebasisoftheplanforthe
submissionofthedesignresults.
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8.3.3.10 Thesurveyanddesignorganizationshouldcreatethegeologicalrecordandperformthe-
geologicalconditionanalysis,andparticipateintheriverdiversion(closure),reservoirimpound-
ment,unitstart-up,andcompletionandacceptanceintheprojectsection,andsubmitthecorre-
spondingacceptancedesigndocuments.

9 Projectqualitymanagement

9.1 Generalprovisions

9.1.1 Theaccountabilitysystemforthequalitymanagementfortheprojectshallbeestablished,and
aspecificdepartmentorfull-timepostshallbesetup.Themainstakeholdersshallundertaketheirre-
spectivequalityresponsibilitiesinaccordancewiththelawsofthecountry,andestablishthequality
managementsysteminaccordancewiththeprovisionsofthecontract.

9.1.2 TheEmployer’srepresentativeshallestablishthequalitymanagementsystemfortheproject,

inlightofthecharacteristicsoftheprojectandthequalitymanagementsystemformulatedbythe
Employer,andshallorganizetheimplementationthereof,andpreparethequalitymanagementplan
andthedetailedrulesforthequalitymanagementfortheproject.

9.2 Qualitymanagementplan

9.2.1 Thequality managementplanshallbepreparedonthebasisofthescale,gradeand
operationalrequirementsoftheprojectaswellastherequirementsofEmployer,andbesubmitted
totheEmployerforapproval.

9.2.2 Themaincontentsofthequalitymanagementplanfortheprojectshouldinclude(butnotbe
limitedto):

a) Definingthequalityobjectiveandthequalitymanagementfunction;

b) Clarifyingthecooperationandinterfacingamongthequalitymanagementfunctionsatvarious
levels;

c) Todeterminethesequenceforachievementofthequalityobjective,andfordefiningthequality
inspectionpoints,frequencyandstandard;

d) Todetermineandprovidetheresourcesnecessaryfortheachievementofthequalityobjective;

e) Toformulatethestandardformatforthedatatoberecordedandreported.

9.2.3 Thequalitymanagementobjectiveoftheprojectshallbebrokendown,thequalitymanage-
mentindicatorplanshallbeformulated,thecorrespondingmainstakeholdersshallbeappointedto
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implementsuchplan,anditsmaincontentsshallinclude(butnotbelimitedto)the:

a) Planforthequalitymanagementactivities;

b) Qualityclausesintheconstructioncontractdocuments;

c) Planforthequalityinspection/testing;

d) Planforthequalificationexaminationforthespecialoperationpersonnel;

e) Planforthepersonneltrainingandeducation.

9.2.4 Themainstakeholdersshallberequiredtoformulatethecorrespondingqualitymanagement
measures.Thequalitymanagementmeasuresofthesurveyanddesignorganizationandtheengineer
shallbesubmitteddirectlytotheEmployer’srepresentativeforapproval.Thequalitymanagement
measuresformulatedbythecontractorshallbeexaminedbytheengineer,andthenbesubmittedto
theEmployer’srepresentativeforapproval.

9.3 Qualitycontrol

9.3.1 Thequalitycontrolmeasuresfortheprojectshallbeformulated,andtheimplementationand
inspectionthereofshallbeproperlyorganized.

9.3.2 Itisadvisedtoestablishtheexaminationsystemforthequalityofthedesignoutcomes,and
toensurethattheimplementationdecisionwillbemadeonlyaftertheevaluationiscarriedout.

9.3.3 Thequalitymanagementandcontrolshallbecarriedoutfortheprocurementdocuments,pro-
curementprocessandsupplyoftheproductsorthequalityoutcomesoftheservices.

9.3.4 Theconstructionqualitycontrolcarriedoutbytheengineerinaccordancewiththecontract
documentsshallbesupervisedandinspected,andthemanagementoftheengineershallbeproperly
performed.

9.3.5 Thequalityoftheprojectshallbeproperlycontrolledandjudgedbyselectingthenecessary
qualityinspectionandsupervisionmethods.

9.3.6 Thequalitycontrolfortheacceptanceoftheprojectshallbecarriedoutonthebasisofthe
acceptanceprogramformulatedbystagesandtheacceptancemanagementmeasures.

9.3.7 Thequalitycontrolshallbecarriedoutfortheplanningandimplementationofthecommissio-
ningaswellasthepost-completionevaluation.
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9.4 Qualitysupervisionandqualityimprovement

9.4.1 TheimplementationofthequalitymanagementplanspreparedbytheEmployerandthemain
stakeholdersshallbeinspected,examinedandevaluated,andtheimplementationoutcomeshallbe
verified,andtheimprovementmeasuresshallbebroughtforth.

9.4.2 Theengineershallbeurgedtomakearrangementforthesurveyanddesignorganizationand
thecontractortoanalyseonaregularbasisthefactorswhichmayaffectthequality,andtotakepre-
ventivemeasuresforthegeneralqualityproblemsanddisqualificationswhichmayoccur,including
theadvancedtechnicalresearch,resourcereservation,inspectiontimeandhandlingprogram.

9.4.3 Thequalityaccidentsshallbeproperlyinvestigated,analysedandhandled,andtherelevant
datashallbesubmittedtotheEmployerforexamination.Afterthehandlingofthequalityaccidentis
completed,theacceptanceinspectionshallbeheld.

9.4.4 Theanalysisofthecausesandthecorrectionofthequalityproblemsshallbeproperlyorgan-
ized,andthecorrectiveandpreventivemeasuresshallbeformulated.

10 Projectprogressmanagement

10.1 Generalprovisions

10.1.1 Thehierarchicalcontrolsystemfortheprojectprogressmanagementshallbeestablished,

themanagementsystemsforadjustmentstothegeneralscheduleplan,theprogressinspectionand
coordination and progress information communication shall be formulated,and the job
responsibilitiesshallbedefined.

10.1.2 Theprogressmanagementprocedurefortheprojectshouldinclude(butnotbelimited):

a) Todeterminingthegeneralprogressobjectiveoftheproject,andtoformulatingtheprogress
objectiveoftheprojectateachstage;

b) Topreparingthegeneralconstructionscheduleandtheschedulesbystages,andtodetermine
thekeynodesandthecriticalpathoftheschedules;

c) Topreparingthecorrespondingscheduleonthebasisofthebreakdownworkstructure;

d) Toimplementingtheprogresscontrolandtheplanadjustment.

10.1.3 Theprogressanalysisshallbecarriedoutbyusingthenetworkplanningtechnologyandthe
computerinformationsystem,andthedynamiccontroloftheprogressshallbeimplemented.
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10.2 Managementoftheprogressobjectives

10.2.1 Theprogressmanagementplanfortheprefeasibilitystudyshallbeformulated,andthecom-
pletiondateoftheprefeasibilitystudyshallbedefined;theconstructionperiodandtheeconomic
operationperiodoftheprojectshallbedemonstrated.

10.2.2 Theprogressmanagementplanforthefeasibilitystudyshallbeformulated,andthecomple-
tiondateofthefeasibilitystudyshallbedefined;theconstructionpreparationperiodandthecon-
structionperiodbystagesshallbedemonstrated.

10.2.3 Thegeneralprogressmanagementplanfortheprojectshallbeprepared,theconstruction
milestones,suchasthecommencementdateoftheproject,thedateonwhichtheprojectwillbe
putintooperationandthecompletiondateoftheproject,shallbedefined,andthedynamiccontrol
shallbecarriedout.

10.2.4 Theprogressmanagementplanfortheacceptanceandhandoveroftheprojectshallbepre-
pared,andthedateonwhichtheprojectwillbeputintooperationandthecompletiondateofthe
projectshallbedefined.

10.3 Projectschedule

10.3.1 Themaincontentsofthegeneralscheduleshouldinclude(butnotbelimitedto):

a) Explanationonthepreparation;

b) Generalschedulechart(table)oftheproject;

c) Checklistofthecriticalpathandmilestonesaswellasthecommencementdate,completiondate
andconstructionscheduleoftheindividualprojectcomponents;

d) Quantityofmainresourcesrequiredbytimeperiod.

10.3.2 Thescheduleplanforeachstageshallbeprepared,andtherequirementsfortheprogress
objectiveandthemainmilestonesshallbemet.

10.3.3 Attheschemingstageofproject,thescheduleplanshallmeettherequirementsforcon-
structionprocedureanddemonstration/approvalofproject.

10.3.4 Attheimplementationstageoftheproject,theconstructionscheduleplanshallbe
prepared,anditsmaincontentsshouldinclude(butnotbelimitedto)the:

a) Scheduleplanforproceedingwiththeapprovalformalitiesforcommencementoftheproject;
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b) Scheduleplanforthepreparationoftheon-siteconditions;

c) Scheduleplanfortheprocurementandpreparationforconstructionoftheindividualproject
components;

d) Mobilizationplanforthepersonnel;

e) Planfortheallocationoftheconstructionresources;

f) Supplyplanforthemechanicalandelectricalequipment,themainmaterialsandthetechnologies.

10.3.5 Attheimplementationstage,themanagementregulationforthecompilationofthecon-
structionscheduleoftheprojectshallbeformulatedtostandardizethecompilationrequirementsand
itsformatandtodefinethecontentsoftheschedules.

10.3.6 Attheimplementationstage,thedetailedrulesforthecontroloftheconstructionschedule
shallbepreparedinaccordancewiththegeneralscheduleoftheproject,thegeneralconstruction
scheduleshallbepreparedorexamined,theconstructionscheduleoftheindividualprojectcompo-
nentsshallbeexamined,theconstructionschedulesunderdifferentcontractsshallbeintegrated,

andtheannual,quarterlyandmonthlyschedulesshallbeprepared.

10.3.7 Thescheduleattheacceptanceinspectionandthepost-evaluationstageshould mainly
include(butnotbelimitedto)the:

a) Schedulefortheintermediateacceptanceinspection;

b) Schedulefortheacceptanceinspectionuponcompletionoftheproject;

c) Scheduleforthehandoveroftheproject;

d) Scheduleforthepost-evaluationoftheproject.

10.4 Controlandadjustmentoftheprogress

10.4.1 Theinformationabouttheprogressoftheprojectshallbecontinuouslycollected,sortedout
andsummarized,theimpactcausedbythedifferencebetweentheactualprogressandtheplanned
progressshallbeanalysedthroughcomparison,theforecastingontheprogressshallbecarriedout,

thecorrectivemeasuresshallbebroughtforth,andtheprogressmanagementreportshallbepre-
pared.

10.4.2 Incasethedifferenceintheprogressaffectsthegeneralscheduleorothermanagementob-
jectivesoftheproject,therequestforvariationshallbesubmittedandbeconfirmedonthebasisof
thecomprehensivechangecontrolprocedure.
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10.4.3 Thepaymentofthefundsnecessaryfortheimplementationoftheconstructionandthesup-

plyoftheequipmentandmaterialstobesuppliedshallbeguaranteedbytheEmployer.

11 Projectcostmanagement

11.1 Generalprovisions

11.1.1 Theaccountabilitysystemforthecostmanagementfortheprojectshallbeestablished,the
costmanagementplanshallbeformulated,andthecostobjectiveoftheprojectshallbeproperly
brokendownandaudited.

11.1.2 Theestimatecontrolandtheexpensemanagementmeasuresfortheprojectshallbeformu-
lated,andaspecificdepartmentorfull-timepositionshallbesetup.

11.1.3 Thecostobjectiveshallbeadjustedinaccordancewiththecontrolauthorityandtheproce-
dure,thecomprehensivetechnicalandeconomicevaluationshallbecarriedoutforthemajordesign
changes,andthepreventivemeasuressuchasthedesign-to-costmaybeimplemented.

11.1.4 Thestatisticalmanagementmeasuresshallbeformulated,thestatisticalledgershallbees-
tablished,andthestatisticalstatementsshallbesubmittedtotheEmployerandthegovernmentau-
thority.

11.2 Estimatecontrolandexpensemanagement

11.2.1 Afterthedesignestimatesareapproved,itisadvisedtoentrusttheconstructioncostcon-
sultinginstitutionwiththecorrespondingqualificationstopreparetheexecutionestimates.

11.2.2 The(annual)costplanandfundflowplanfortheprojectshallbeformulatedonthebasisof
thegeneralscheduleoftheproject.

11.2.3 Thecostriskanalysissystemshallbeestablished,andthecostplanfortheindividualproject
componentsformulatedbyyearsandbymonthsshallbeexaminedandanalysedinatimelymanner.

11.2.4 Thecostplanshallbedynamicallyadjustedinlightofthechangesinprojectprocurementand
theimplementationofthecontract.

11.2.5 Themanagementmeasuresanddetailedrulesfortheotherexpenseshallbeformulated,the
implementationoftheexpensemanagementshallbeanalysedandinspectedonaregularbasis,and
theanalysisreportshallbeformulated.
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11.3 Finalaccounting

11.3.1 Thefinancialfinalcostmanagementsystemforthecompletionshallbeformulatedaccording
tothelawsandregulationsofthecountry.

11.3.2 Thefinalaccountingmaybecomposedofthefinalaccountingfortheindividualprojectcom-
ponents,theaccountinginstagesandthefinalaccountinguponcompletionoftheproject.

11.3.3 Preparethephasedcompletionfinancialfinalcostandtheprojectfinancialfinalcostonthe
basisoftheallowableprojectcostestimation,thepriceadjustmentdocumentsovertheyearsand
theactualfinancingcosts.

11.3.4 Thepreparationofthefinalaccountingshallcomplywiththefollowingprocedures(butnot
limited):

a) Tocollectingandsortingoutthebasisforthefinalaccounting;

b) Tosummarizingtheaccounts,liabilitiesandsettlementmaterialsoftheproject;

c) Topreparingtheexplanationonthefinalaccounting;

d) Topreparingthefinalaccountingstatement;

e) TosubmittingthefinalaccountingstatementtotheEmployerforreviewandrecording.

11.3.5 Theprojectfinancialfinalcostshouldincludealltheexpensesfrompreliminaryplanningto
completionacceptance.Beforetheformalprojectacceptance,thefinalaccountingoftheproject
shallbeauditedaccordingtothelawsandregulationsofthecountry.

12 Procurementmanagementfortheproject

12.1 Generalprovisions

12.1.1 ProjectprocurementshallbefinishedbytheEmployeroritsentrustedengineeringconsulting
organizationwiththecorrespondingexperience.

12.1.2 Theaccountabilitysystemforprocurementmanagementshallbeestablished,theprocure-
mentmanagementsystemandprocedureshallbeformulated,andtherespectivedutiesandrespon-
sibilitiesshallbedefined.

12.1.3 AprojectpurchasingcertificateshouldbeappliedwhentheEmployerwiththecorresponding
experiencetakestheresponsibilityfortheprojectprocurement.Aprojectprocurementcommission
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contractshouldbesignedwhentheengineeringconsultingorganizationisresponsiblefortheproject
procurement.

12.2 Procurementplanning

12.2.1 Inconjunctionwiththeprojectmanagementmode,thecharacteristicsoftheprojectandthe
managementobjectives,theprocurementmanagementplanshallbeformulatedthroughtheprocure-
mentplanning,todefinetheprocurementquantity,contractingmode,contracttypeandprocure-
mentplans.

12.2.2 Thetechnicalinterface,bidsectioninterfaceandbiddingscopeshallbedefinedthroughpro-
curementplanning,theprojectobjectivesandscopeshallbebrokendownbytheprojecthierarchies,

whilerepeatedormissingcontractsshallbeavoided.

12.2.3 Theprocurementplanshallmeettherequirementsontheprogress,quality,safety,cost,

landacquisitionandR&R,environmentalprotectionandwaterandsoilconservationmanagementfor
theproject.

12.2.4 Thetechnicalrequirements,qualitystandardandreview measuresfortheprocurement
worksshallbespecifiedintheprocurementdocuments.

12.3 Implementationoftheprocurement

12.3.1 Formulateaprocurementcontrolprocesstotraceandmanagetheengineeringconsultation
organizationselection,marketresearchandpreparationoftheprocurementdocuments.

12.3.2 TheEmployeroritsentrustedexperiencedengineeringconsultationorganizationshallfinish
thefollowingwork(butnotbelimitedtoit)accordingtothelawsandregulationsofthecountry:

a) Preparingandsellingtheprocurementdocumentsandprequalificationdocuments;

b) Organizinganon-sitesurveyforthebidders;

c) Answeringquestionsinwritingandissuingaddendumdocuments;

d) Formulatingthespecificbidevaluationstandards;

e) Receivingthebiddingdocuments;

f) Organizingtheopeningofthebids;

g) Establishingthebidevaluationorganizationandselectingthemembersofthebidevaluation
board;
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h) Evaluatingthebidsanddeterminingthewinningbidinaccordancewiththeprocedureandstand-
ardspecifiedintheprocurementdocuments;

i) Draftingthecontractdocument,andcarryingoutthecontractnegotiation.

12.3.3 Thepre-qualificationshallbecarriedoutforthebidders.Whenthepre-qualificationisadopt-
ed,thepre-qualificationdocumentsshallbepreparedandissued,theapplicationforpre-qualification
shallbeaccepted,andthequalifiedbiddingapplicantsshallbedetermined.

12.3.4 Theprocurementdocumentsshallbepreparedandsoldtothequalifiedbiddingapplicants.
Theletterofacceptanceshallbeissuedtothesuccessfulbidderandthecontract-awardingresult
shallbenotifiedtoalltheunsuccessfulbidderswithinthespecifieddeadline.

12.3.5 Intheprocurementcontracts,thefollowingmatters(butnotlimitedto)shallbedefined,
the: 

a) Projectscope,workcontents,controlledconstructionperiod,scheduletarget,technicalspeci-
ficationsandthequalitystandards;

b) Responsibilities,rightsandobligationsofbothpartiestothecontract;

c) Principle,methodandprovisionsforsharingoftheprojectrisksandcontractrisks;

d) Calculationmethodfortheworkload;

e) Fundsourcesaswellasthetype,method,procedureanddeadlineforpayment;

f) Managementrelationshipwiththemainstakeholdersandthecommunicationprocedure;

g) SupportingconditionsprovidedbytheEmployer’srepresentative;

h) Proceduresforthesettlementofvariations,claimsanddisputes;

i) Rewardandpunishmentprovisionsaswellastheexaminationmethod.

12.3.6 TheEmployermayprovidethepaymentguaranty.Afterthesuccessfulbidderobtainsand
submitsthe performance guaranty,the Employer willsignthecontractagreement withthe
successfulbidderandreturnthebidbondtothebiddersinaccordancewiththerelevantprovisions.

13 Projectcontractmanagement

13.1 Generalprovisions

13.1.1 Anorganizationorpositionshouldbesetupforthecontractmanagement.
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13.1.2 Thecontractmanagementsystemshallbeformulated,thecontractsshallbemanagedby
types,andthecontractualresponsibilitiesofthemainstakeholdersshallbedefined.

13.1.3 Thecontractsystemfortheprojectshallbeproperlyplanned,andtheplanfortheestablish-
mentofthecontractandthestrategyfortheimplementationofthecontractshallbespecifiedinthe
comprehensiveprojectplan.

13.1.4 Duringprocurement,contractnegotiation,contractcontrolandclaim settlement,the
achievementoftheobjectivesoftheprojectshallbecomprehensivelyconsidered.

13.1.5 Thecontractmanagementfortheprojectshallbecarriedoutbycomputerisedmeansinac-
cordancewiththeinformationmanagementandcommunicationmanagementprocedures.

13.1.6 Themaincontentsofthecontractmanagementfortheprojectshouldinclude(butnotbe
limited):

a) Topreparingtheestablishmentplanforthecontractandtheprocurementdocuments,andtoor-
ganizingtheexaminationthereof;

b) Toorganizingtheinternalreviewandtechnicalclarificationforthecontractdocuments;

c) Toperformingthecontractinaccordancewiththeprovisions;

d) Todealingwiththecontractvariations,claimsanddisputes;

e) Tomakingpaymentandcarryingoutthestatisticsunderthecontract;

f) Toinspectingandanalysingtheimplementationandcontroleffectofthecontract,andtobring-
ingforththehandlingcomments;

g) Tocarryingoutthesettlementuponcompletionofthecontract,andcarryingoutthepost-evalu-
ationforthecontract.

13.2 Conclusionofthecontract

13.2.1 Duringthenegotiationandsigningofthecontract,theresponsibilities,rightsand
obligationsofbothpartiesaswellastheprovisionsabouttheconstructionperiod,qualitystandard,

payment,variations,claimsanddisputesshallbedefined,anditshallbeensuredthattheconditions
ofthecontractcomplywiththelawsandregulationsofthecountry.

13.2.2 Asforthelegalproblemsrelatingtothecontract,itisadvisedtoentrusttheprofessionalin-
stitutionwiththecorrespondingqualificationstocarryoutthereview,adjudicationandarbitration.
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13.3 PerformanceoftheContract

13.3.1 Theperformanceofthecontractshallbeeffectivelysupervised,managedandcoordinatedin
accordancewiththeprovisionsofthecontract.

13.3.2 Thecalculationoftheworkloadandthepaymentofthecontractpriceshallbeexaminedin
accordance withtheprovisionsofthecontract,andtheformalitiesforpaymentshallbegone
throughinaccordancewiththerelevantprocedure.

13.3.3 Theledgerforpaymentunderthecontractshallbeestablished,thecostplanandfunduse
planshallbeanalysed,andtherelevantfeedbackshallbegiven.

13.3.4 Whenthecontractconditionsarechanged,theformalitiesforconfirmingthevariationsshall
begonethroughinaccordancewiththevariationproceduresspecifiedinthecontract.

13.3.5 Theconfirmedvariationpriceshallbepaidtogetherwiththeprogresspaymentforthepro-
ject.

13.3.6 Alldisputesshallbesettledaccordingtothemethodspecifiedinthecontract.

13.4 Settlementuponcompletionofthecontract

13.4.1 Beforethecompletionsettlement,theengineerandthecontractorshallcalculatethework-
loadcompletedunderthecontract,andreviewthecompletedquantitiesunderthecontractandthe
variationquantities.

13.4.2 Duringtheacceptanceinspection,thereportforthesettlementuponcompletionofthecon-
tractaspreparedbythecontractorandapprovedbytheengineershallbeexamined,andthepricefor
suchsettlementshallbedetermined.

13.4.3 Themaincontentsofthereportofsettlementuponcompletionofthecontractshould
include(butnotbelimitedto):

a) Approvalforthesettlementuponcompletionofthecontract;

b) Explanationonthesettlementuponcompletionofthecontract;

c) Summaryformforthesettlementuponcompletionofthecontract;

d) Checklistforthesettlementuponcompletionofthecontract;

e) Otherrelevanteconomicandtechnicaldata.
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13.4.4 Theexaminationonthereportforthesettlementuponcompletionofthecontractshould
mainlycover(butnotbelimitedto):

a) Provisionsoftheconstructioncontractfortheproject;

b) Procurementdocumentsforconstructionandthecontractor’sbiddingdocuments;

c) Confirmationofacceptanceoftheconcealedworks;

d) Applicationforvariation,approvaldocumentandrelevantdatafortheproject;

e) Applicationforclaims,approvaldocumentandtherelevantdatarelatingtoclaims;

f) Procurementcontractformaterialsandequipmentandtherelevantdata;

g) Basisforvariationortheintroductionofthenewintegratedunitprice;

h) Workquantitiesincompliancewiththeas-builtdrawings;

i) Unitpriceofthesub-itemworks,materialsandequipmentwhichmeettheconditions;

j) Calculationofexpenseswhichmeettheconditions;

k) Correctionofcalculationerrors.

14 Projectenvironmentalprotectionandwaterandsoilconservationmanagement

14.1 Generalprovisions

14.1.1 Theenvironmentalprotectionandwaterandsoilconservationmanagementsystemforthe
projectshallbeestablished,andtheplanfortheimplementationofenvironmentalprotectionandwa-
terandsoilconservationmanagementshallbeprepared.

14.1.2 Developspecialinvestigationandresearchontheprojectenvironmentalprotectionandsoil
andwaterconservationaccordingtothelawsandregulationsofthecountryortheenvironmental
protectionandsoilandwaterconservationrequirements.

14.2 Planningforenvironmentalprotectionandwaterandsoilconservation

14.2.1 Plantheenvironmentalprotectionandsoilandwaterconservationandevaluatetheimpactof
theprojectontheenvironment.

52

SHP/TG005-1:2019



14.2.2 Theprojectenvironmentalimpactevaluationdocumentshouldinclude(butnotlimitedto)

thefollowingcontent:

a) Analysis,predictionandevaluationofthepossibleimpactontheenvironment;

b) Countermeasuresusedtopreventormitigatetheadverseenvironmentalimpact;

c) Conclusionoftheenvironmentalimpactassessment.

14.3 Environmentalprotectionandwaterandsoilconservationimplementation

14.3.1 Theprojectprocurementdocumentshouldincludethetechnicalrequirementsfortheenvi-
ronmentalimpactcontrolandsoilandwaterconservationwork.

14.3.2 Establishanenvironmentalprotectionandsoilandwaterconservationmonitoringsystemac-
cordingtothelawsandregulationsofthecountryandtheenvironmentalprotectionandsoilandwa-
terconservationrequirements,andmonitortheenvironmentalprotectionandsoilandwaterconser-
vationwork.

14.3.3 Intheprojectimplementationphase,theemergencyplansforemergentenvironmentalinci-
dentsshouldbeformulated,dangeroussourcesshouldbemonitored,andplantraininganddrilling
shouldbecarriedoutregularly.

14.4 Environmentalprotectionandwaterandsoilconservationacceptance

14.4.1 Beforetheprojectisacceptedaftercompletion,environmentalprotectionandsoilandwater
conservationmeasuresshouldbeacceptedanddeliveredforoperations.

14.4.2 Environmentalprotectionandsoilandwaterconservationmeasuresshouldbemanagedand
maintainedaftertheyaredelivered.

14.4.3 Theenvironmentalimpactcausedbyprojectproductionoroperationshouldbetracedand
monitored.Forseriousenvironmentalpollutionorecologicaldamage,thecausesshouldbeidentified
andthecorrespondingtreatmentmeasuresshouldbetaken.

15 Engineermanagement

15.1 Generalprovisions

15.1.1 Theengineermanagementshallbeplannedbyformulatingtheengineermanagementwork
plan,andtheworkoftheengineershallbemanagedandcoordinatedinaunifiedandcentralizedman-
ner.
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15.1.2 Theengineershallberequiredtoimplementsupervisionandmanagementfortheentireof
constructionprocessfortheprojectaccordingtothecontractdocument.

15.2 Selectionoftheengineer

15.2.1 Theengineerwithcorrespondingqualificationsshallbeselectedinaccordancewiththelaws
ofthecountryandonthebasisoftheprocurementmanagementprocedure,andthespecialrequire-
mentsonsettinguptheengineerbodyandimportantpositionsandstaffingshallbebroughtforthin
lightofthescopeandcomplexityoftheengineer’stasks.

15.2.2 Theprocurementdocumentfortheengineershalldefinethescopeoftheengineeringwork,

thetermofservice,thecontentsofthework,duties,authorityandworkprocedure.

15.2.3 TheEmployer’srepresentative,onthebasisoftheengineerworkplan,shallorganizeor
participateintheprocurementworkoftheengineer,andassisttheEmployerincarryingoutnegotia-
tionforandsigningtheengineercontract.

15.3 Contentsoftheengineermanagementwork

15.3.1 Accordingtotheregulationsintheengineerprocurementdocument,issuetheengineer
entrynoticebeforetheengineersstartbusinessandprovidetheengineerswiththenecessaryliving
andworkingconditions.

15.3.2 Themainengineermanagementworkshallinclude:

a) Toformulaterulesandregulationsformanagementoftheengineercontract;

b) Toorganizeexaminationandapprovaloftheengineerplanninganddetailedrulesfortheengineer
work;

c) Toinspecttheimplementationoftheengineercontract;

d) Tomanagethevariations,suspensionandterminationoftheengineercontract;

e) Topaytheengineerexpenses;

f) Tomanagetheengineerprofessionalethicsandbehaviournorms;

g) Toexamineandreceivethearchivesfromtheengineer;

h) Toappraisetheengineer’sperformance.

15.3.3 Variouscommandsshallbeissuedtothecontractorviatheengineer,andthedocuments
72

SHP/TG005-1:2019



fromthecontractorshallbereceivedviatheengineer.

15.3.4 Theworkoftheengineershallbecoordinated,mainlyincluding:

a) Engineer-relatedproblemsandauthorizationoccurringindifferentbidsections;

b) Relationshipbetweenengineersofdifferentbidsections,andtherelationshipbetweentheengi-
neerandtheEmployer’srepresentative.

15.4 Examinationandsupervisionoftheengineer’sperformance

15.4.1 Themanagementmeasuresfortheappraisalandsupervisionoftheengineer’sperformance
shallbeformulated,andthecontentsandmethodfortheappraisalandsupervisionshallbedefined.

15.4.2 Themaincontentsoftheappraisalandsupervisionoftheengineershouldinclude(butnotbe
limitedto)the:

a) Quantity,qualityandprofessionsoftheengineer’spersonnel,especiallytheabilityandalloca-
tionofthemainpersonneloftheengineer;

b) Allocationoftheengineer’stestingequipmentandmeasuringinstruments;

c) On-siteperformanceoftheengineer,especiallycompletionoftheengineer’stasksrelatingto
keylocations,concealedworksandcriticalprocesses;

d) PerformanceoftheEngineerrelatingtothesafety,quality,progress,costcontrols,contract,

information,archives,riskmanagementandon-sitecoordination,aswellastheserviceeffec-
tiveness.

16 Projectcommunicationmanagement

16.1 Generalprovisions

16.1.1 Thecommunicationmanagementsystemandthemanagementprocedurefortheprojectshall
beestablished,andthecommunicationmanagementplanfortheprojectshallbeformulated.

16.1.2 Theappropriatemethodsandmeansshallbeusedtoeffectivelycommunicatewiththe
stakeholders.

16.2 Communicationmanagementplan

16.2.1 Thecontradictionsandproblemswhichmayoccurshallbepredictedinlightoftheactual
82

SHP/TG005-1:2019



needsoftheproject,thecommunicationmanagementplanfortheprojectshallbeformulated,and
theprinciple,contents,object,mode,process,personinchargeandexpectedobjectiveofthe
communicationshallbedefined.

16.2.2 Thebasisforpreparationofthecommunicationmanagementplanfortheprojectshouldin-
clude(butnotbelimitedto)the:

a) Lawsandregulationsofthecountry;

b) Needsofthestakeholders;

c) Organizationalstructureoftheproject.

16.2.3 Therelevantcontentsofthecommunicationmanagementplanfortheprojectshallbeinclud-
edintheprocurementdocumentsandshallformanintegralpartofthecontractdocuments.

16.2.4 Thecommunicationmanagementplanfortheprojectshallbeadjustedinlightofthecontra-
dictionsandproblemsemergingatdifferentstages.

16.3 Implementationofcommunication

16.3.1 Theinformationshallbeprovidedtothemainstakeholdersthroughtheprojectprogressre-
port,themeetingwiththemainstakeholdersshallbeheldonaregularbasistogiveinformationand
settlecontradictions.

16.3.2 Itisadvisedtousemoderninformationandcommunicationtechnologiestosummarizeand
sort out the various communication and coordination information generated during the
implementationoftheproject,andtoformthearchives.

16.3.3 TheEmployer’srepresentative,inaccordancewiththeEmployer’smanagementsystemand
theresponsibilityfortheprojectmanagementperformanceobjective,shallcarryoutthecommunica-
tionandcoordinationwiththeEmployer.

16.3.4 TheEmployer’srepresentative,inaccordancewiththeauthorizationgrantedbytheEmploy-
er,shallcommunicateandcoordinatewithothermainstakeholders.

16.3.5 Thecommunicationwiththegovernment,communityandresidentsshallbecarriedoutin
accordancewiththespecifiedprocedures,soastoobtainthesupportofthegovernmentandunder-
standingfromallsectionsofsociety.

16.3.6 Theinformationfeedbackshallbecarriedoutinaccordancewiththecommunicationmanage-
mentprocedure,andthesharingofinformationshallbeachieved.
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17 Projectinformationmanagement

17.1 Generalprovisions

17.1.1 Theinformationmanagementplanningfortheprojectshallbecarriedout,theinformation
managementsystemfortheprojectshallbeestablished,andtheworkduties,processes,implemen-
tationmeasures,performanceevaluationmeasuresandmaintenancemeasuresshallbedefined.

17.1.2 Theinformationmanagementproceduresoftheprojectshouldmainlyinclude(butnotbe
limitedto):

a) Acquiringinformationsources,andcollectingtherelevantinformation;

b) Sortingout,processingandstoringtheinformation;

c) Takingtechnicalmeasurestoensuretheinformationsecurity;

d) Usingtheinformationmanagementsoftwaretoretrieve,transmitandusetheinformation.

17.1.3 Themoderncomputertechnology,electronicinformationtechnology,communicationtech-
nologyanddigitizationtechnologymaybeusedtocarryouttheinformationmanagementforthepro-

ject.

17.1.4 Documentandarchivemanagersshouldbetrainedininformationsecurityanddoagoodjob
inkeepingtheprojectinformationconfidential.

17.2 Documentmanagement

17.2.1 Adocumentmanagementsystemandthedocumentmanagementproceduresshouldbefor-
mulated.

17.2.2 Anorganizationorpositionshouldbesetupforthedocumentmanagementandacombined
methodwiththeoriginalcopydocumentandthecomputermanagementshouldbeused.

17.2.3 Documentsshouldbestoredincategoriesandfiledinatimelymanner.Documentsdestroyed
shouldbeidentifiedandapprovedbytheauthorizedagenciesorpersonnel.

17.2.4 Theimplementationofthedocumentmanagementsystemandtheprocedureshouldbe
checkedandimprovementmeasuresshouldbeputforwardinatimelymanner.
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17.3 Archivemanagement

17.3.1 Theproject-relatedarchiveworkshallbebroughtintotheconstructionmanagementplanand
themanagementprocedure,andshallbecarriedoutonpacewiththeconstructionoftheproject.

17.3.2 Thearchivemanagementsystemfortheprojectshallbeestablished,andthemainstakehold-
ersshallberequiredtosetupthearchivemanagementdepartmentorfull-timeposition.

17.3.3 Thearchivemanagementmeasuresfortheprojectshallbeformulatedandthecontentsof
thearchivingwork,aswellastheresponsibilitytoretainandhandoverarchivesshallbedefinedfor
themainstakeholders.Asforthearchivemanagementfortheproject,thecountry’stechnicalstand-
ardforarchivingshallapply.

17.3.4 Intheprocurementdocumentsortherelevantcontractoragreement,specialprovisions
shallbeincorporatedforthemanagementandresponsibilitiesforthearchivesrelatingtotheproject,

suchasthedocuments,drawingsandotherspecialmedia(audio,video,CDormagneticdisk).

17.3.5 Negotiatewiththefilemanagementagencytodeterminethefileretentionperiod.

17.3.6 Organizeandcoordinatethefilingofallthedocumentsfromtheentireconstructionprocess
toacceptandmanagefilesthehandledbythemainstakeholdersinacomplete,correct,systematic,

andunifiedmanner.Handtheprojectfilesovertothearchivesmanagementsystemafterthelicense
isapproved.

17.3.7 Thearchivingworkforthedocumentsanddatageneratedduringtheoverallconstruction

processoftheprojectshallbeproperlyorganizedandcoordinated,soastoensurethatthearchives
arecomplete,accurateandsystematic.Thearchiveshandedoverbythemainstakeholdersshallbe
received,managedandexaminedinacentralizedmanner,andshallbehandedovertotherelevant
archiveadministrationauthorityinaccordancewiththeprovisionsofthelawsofthecountry.

17.4 Informationsystemfortheprojectmanagement

17.4.1 Theinformationsystemfortheprojectmanagementshallbeestablished,andthecorre-
spondingresponsibilitiesandauthoritiesofthemainstakeholdersshallbedefined.

17.4.2 Theorganizationalsystemandprocessshallbeestablishedfortheimplementationofthein-
formationsystemfortheprojectmanagement.

17.4.3 Itisadvisedtosetupthenetworkplatform whichinvolvesthemainstakeholders,andthe
relevantpersonnelshallbetrained.
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18 Occupationalhealthandsafetymanagementfortheproject

18.1 Generalprovisions

18.1.1 Theoccupationalhealthandsafetyguarantyandthesupervisionmanagementsystemshallbe
established,and the main stakeholders shall undertake the occupational health and safety
managementfortheprojectandperformthecorrespondingmanagementduties.

18.1.2 Theoccupationalhealthandsafetymanagementsystemshallbeformulated,andthesafety
managementdepartmentshallbesetuporacertainnumberofqualifiedfull-timesafetymanagement
personnelshallbeallocated.

18.1.3 Thecostoftheconstructionsafetyworkingenvironmentandsafetyconstructionmeasures
shouldbeincludedintheprojectdesigncostaccordingtotherelevantregulationsofthecountry
whentheprojectdesigncostisestimated.Thecontractorisrequiredtowithdrawthesafetyproduc-
tioncostaccordingtothelawsandregulationsofthecountryduringtheprojectconstructionpro-
curementandthespecialfundforspecialuse.

18.1.4 Thetechnicalclarificationsystemforoccupationalhealthandsafetyshallbeestablished,and
thehazardsintheconstructionoftheprojectshallbeidentified,evaluatedandcontrolled.

18.1.5 Theemergencymanagementsystemfortheprojectshallbeestablished,andthecomprehen-
siveemergencyresponseplanandthecorrespondingspecialemergencyresponseplanfortheproject
shallbeissued.

18.1.6 Theoccupationalhealthandsafetyinspectionsystemfortheprojectshallbeestablished,

andtheroutineinspectionandspecialinspectionshallbeproperlyorganized.

18.1.7 Theoccupationalhealthandsafetyexaminationsystemfortheprojectshallbeformulated,

andtheroutineanalysis,examination,rewardorpenaltiesandthecontinuousimprovementshallbe
properlycarriedout.

18.1.8 Theproceduresforthehandlingofprojectoccupationalhealthandsafetyaccidentsshallbe
defined,soastoensurethatallaccidentsareproperlyinvestigated,analysedandhandled.

18.1.9 Themainstakeholdersshallberequiredtoprocureoccupationalhealthinsurancefortheir
employees.

18.1.10 Laboursafetyandsanitationfacilitiesshouldbedesigned,constructedandoperatedsimul-
taneouslywiththemainworks.

18.1.11 Majorstakeholdersshouldtrainthepersonnelwithoccupationalhazardsforspecialskills
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andconductregularoccupationalhealthcheck-upsforthepersonnel.

18.2 Worksafetymanagement

18.2.1 Thecontractorshallberequiredtoformulatetheworksafetyguaranteemeasuresforthe
project,andthecontentsthereofshallincludetheorganizationsystem,duties,authorities,resource
allocation,controlobjective,controlprocedure,controlmeasures,inspection,evaluationandthe
rewardandpenaltiessystem.

18.2.2 Thecontractor’ssafetyexperienceshouldbechecked.Aftertheprojectstartapplicationis
approved,thesafetyconstructionmeasuresshouldbesubmittedtothegovernment’sregulatory
agencyforreferencewithinthespecifiedperiod.

18.2.3 Theeducationandtrainingsystemforworksafetyshallbeestablished,andtheimplementa-
tionthereofshallbesupervised.

18.2.4 Thetechnicalclarificationsystemforworksafetyandoccupationalhealthandsafetyshallbe
established,andtheimplementationthereofshallbesupervised.

18.2.5 Thecontractorshallberequiredtoformulatethesafetymanagementprogramforthecon-
structionequipmentandspecialequipment,andtheimplementationofsuchprogramshallbesuper-
visedbytheengineer.

18.2.6 Thefloodpreventionprogramandmeasuresshallbeformulated,andtheimplementation
thereofshallbesupervised.

18.2.7 Thecontractorshallberequiredtoformulatethespecificsafeconstructionschemeforindi-
vidualprojectcomponentswhichinvolverelativelymajorhazards,suchastheinstallation/disman-
tlementofthescaffold,excavationnearthehighslopeandofthetunnelsandchambers,blastingop-
erations,underwaterworksandtheliftingofheavyandlargepieces,andsuchprogramshallbeex-
amined,approvedandsupervisedbytheengineer.

18.2.8 Thesystemofhaltingconstructionforrectificationincaseofmajorhiddendangersandthe
reportingandinvestigationsystemfortheoccurrenceofmajorhazardsandmajorcasualties(acci-
dent)shallbeestablished.

18.2.9 Thehierarchicalworkpossiblesafetymeetingsystemshallbeestablished,andthedynamic
managementofworksafetyshallbeimplemented.

18.3 Civilizedconstructionmanagement

18.3.1 Civilizedengineeringconstructionrulesshouldbeestablishedtoformulatethecivilizedcon-
structionmanagementmethodsandtheprojectcivilizedconstructionstandards.
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18.3.2 Themanagementonthegreeningandthecivilizedconstructionplanningintheapprovedcon-
structionareashallbecarriedoutinlightoftheon-siteconditionsandinaccordancewiththere-
quirementsoftheconstructionprogramandtheconstructionschedule.

18.3.3 Theon-sitecivilizedconstructionmanagementshouldinclude(butnotbelimitedto)the:

a) Planningoftheconstructionsiteaswellastheplanningandmanagementoftheaccessroads;

b) Environmentalmanagementoftheconstructionsite;

c) Managementofthestackingofmaterialsandtheplacementofequipment;

d) Managementoftheliving,culturalandsportfacilitiesandthesanitation.

18.3.4 Theenvironmentalfactorsoftheconstructionsiteshallbeinspectedandanalysed,andthe
correctivemeasuresshallbetaken.

18.4 Firefightingandsecuritymanagement

18.4.1 Drawingsandrelevantinformationabouttheprojectfireprotectiondesignshouldbesubmit-
tedtothefirecontrolagencyforexaminationandapproval;incaseofmajorchanges,thesemateri-
alsshouldbere-examinedandlicensed.

18.4.2 Thefirefightingfacilitiesshallmeettheoverallfirefightingandsafetyneedsoftheproject.
Thefirefightingequipmentandproductsshallcomplywiththecertificationstandardsofthecountry.

18.4.3 Thecontractorwithcorrespondingqualificationsmaybeselectedbymeansoftendering.

18.4.4 Beforetheprojectiscompleted,applyforspecialcompletionacceptancefromthefirecon-
trolagencyofthelocalgovernmentaccordingtothelawsandregulationsofthecountry.

18.4.5 Thesecuritymanagementworkshallbeaccordedhighpriority,anditisadvisedtocarryout
thespecifiedmanagementfortheconstructionsite.

19 Projectriskmanagement

19.1 Generalprovisions

19.1.1 Theaccountabilitysystemfortheprojectriskmanagementshallbeestablished.Therisk
managementshallbecarriedoutduringtheentireprocessoftheprojectbymeansofriskidentifica-
tion,riskanalysis,riskresponse,riskmonitoringanddynamiccontrol.
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19.1.2 Theprojectriskmanagementplanshallbeprepared,anditsmaincontentsshouldinclude
(butnotbelimitedto)the:

a) Methods,toolsanddatasourcesfortheriskmanagement;

b) Organizationandpersonnelfortheriskmanagement;

c) Budgetfortheriskmanagementwork;

d) Timeschedule;

e) Reportformat;

f) Recordingmodefortheriskactivities.

19.2 Riskidentification

19.2.1 Theriskfactorswhichmayaffecttheprojectshallbedeterminedthroughtheriskidentifica-
tion.

19.2.2 OnthebasisofthecharacteristicsofSHPprojects,theriskidentificationmaybecarriedout
bystages,disciplinesandtypes.

19.2.3 Theriskidentificationshallbecarriedoutinaccordancewiththefollowingprocedure(but
notbelimited):

a) Tocollectingthedataorinformation;

b) Toanalysingtheuncertainties;

c) Toestablishingthestructuralsystemfortheprojectrisks;

d) Todetermining,sortingoutandsummarizingtheriskevents;

e) Topreparingtheriskidentificationreportfortheproject.

19.3 Riskanalysis

19.3.1 Thequalitativeorquantitativeriskanalysisshallbecarriedoutfortheconstruction,flood
control,earthquake and geological hazards in the dam site and reservoir area,extreme
meteorologicaldisaster,residents’resettlement,andthefinancialaffairsoftheproject,andtherisk
analysisreportshallbeformulated.
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19.3.2 Throughanalysisoftheprojectrisks,theprobabilityandtimeofoccurrenceoftherisk
eventsshallbepredicted,thelossescausedbytherisksshallbeestimated,andtheimpactofthe
riskeventsontheprojectshallbeevaluated.

19.3.3 Theleveloftheriskeventsshallbeevaluated,andtheevaluationresultswereclassifiedas
severe,moderatelowandacceptable.

19.4 Riskresponse

19.4.1 Theriskresponseplanfortheprojectshallbeformulated,andtheriskresponsestrategies
shallbedefined.

19.4.2 Theriskresponsemeasuresshallbeformulatedinconsiderationofthecontractual,econom-
ic,organizational,andtechnicalandmanagementmeasures,soastopreventtheoccurrenceofthe
riskevents.

19.4.3 Theinsuranceortheguaranteeshallbeusedtotransfertherisks.

19.4.4 Theriskresponseplanfortheprojectshouldformanintegralpartofthecomprehensivepro-
jectplan.

19.5 Riskmonitoringandcontrol

19.5.1 Theriskmonitoringreportshallbepreparedonaregularbasisaccordingtotheriskmanage-
mentplan.

19.5.2 Thepre-definedriskeventsshallbefollowedupandanalysed.Duringtheimplementationof
theproject,thefocusofthemonitoringshallbeplacedonthemajorhazards,theresponseplanshall
beprepared,andtheoccurrenceofthemajorriskeventsshallbeprevented.

19.5.3 Duringtheimplementationoftheproject,thenewriskfactorsandnewriskeventsshallbe
identifiedandmonitored.

19.5.4 Theinformationrelatingtotheprojectshallbecollectedandanalysed,soastopredictand
givepre-warningfortherisks.

19.5.5 Theimpactarisingfromtheoccurrenceoftherisksshallbecontrolled,soastoreducelos-
sesandreducethesecondaryrisksandaccidents.
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