STAR Note 93April 6, 19931STAR General Guidelines for Design ReviewsGeneralDesign reviews are an important and integral part of the design process forthe STAR detector. The purpose of these reviews is to perform a systematicand objective study of the technical aspects of a specific design. The reviewswill be conducted by a team of selected technical specialists, senior engineers,scientific experts, knowledgeable users and experienced managementpersonnel who are not directly associated with the design of the system orcomponent. The reviewers may be members of the STAR collaborationworking on other elements of the detector, or may be from outside the STARproject. The work of the design team is carefully examined and evaluated bythe selected Design Review Committee to help ensure that the planneddesign meets its intended purpose and all applicable requirements. Designreviews provide a check to see that no obvious errors were made, and that nosignificant factors have been overlooked.While safety is one of several topics to be covered in these reviews, there willlikely be separate and specific safety reviews on all major subsystems. Thesereviews will be the subject of another STAR Note to be written by the STARSafety Coordinator in conjunction with the RHIC Safety Committee.STAR Project PolicyIt is the policy of the STAR construction project to hold design reviews for allmajor subsystems. The level of formality of these reviews will be determinedby the cognizant subsystem manager with STAR Management consent.Factors to be used in determining the format required include technical risk,cost risk and schedule criticality. These reviews occur at least three timesduring the design process: at the conclusion of the conceptual, preliminary;and detail design stages. For the STAR detector, the conceptual design reviewhas been completed for all major baseline subsystems. These reviewsoccurred over a year-long period beginning in December, 1991 with the TPCreview. The TAC review of the CDR occurred in August of 1992, STARinternal reviews were held at LBL in November, 1992 and the RHIC/DOEBaseline Cost & Schedule Review took place in January of 1993. Theremaining design reviews for STAR will consist of preliminary and finalreviews; at least two formal reviews per major subsystem. These reviews aredescribed briefly in the following sections.

STAR Note 93April 6, 19932These design reviews appear as milestones in each subsystem schedule. It isthe responsibility of the cognizant subsystem manager to plan for thesereviews and work with STAR management to choose an appropriate reviewcommittee and time as well as review and report format.Definition & Content of ReviewsThe Preliminary Design Review (PDR), known also as the intermediatedesign review, occurs in mid-design when the element definition has beenessentially finalized. Here block diagrams, layouts, flow sheets or functionaldiagrams illustrate the plans and steps already taken. Significant analysisand/or prototype test results are often reviewed at this time. Optionally,intermediate design reviews may be organized to discuss major assemblies orto subdivide the design review into smaller sessions.The Final Design Review (FDR) is known also as critical or detailed designreview. It takes place after the detail design documentation is in order,typically prior to the initiation of the bid or fabrication process.There is often some overlap in the topics covered in the reviews. In addition,there may be special reviews depending on the nature of the project such asseparate design reviews aimed specifically at manufacturability, safety,reliability, a particular key component or subsystem, installation, or othercritical issues. Additionally, there may be a need for a supplemental designreview as a result of a major design modification.TopicsThe following is a list of topics to be addressed in the design reviews. Thissection is broken into six subsections: preliminary and final design reviewsfor Mechanical, Electronics and Software Elements. The topic headings(bulletized) should each be touched upon, the specific items under the topicheadings are for further clarification and may or may not apply to eachreview.Preliminary Design Review - Topics for Mechanical Elements¥ Requirements/scopeFunction, physics and engineeringSubsystem/component requirementsSpecifications, tolerances, alignment

STAR Note 93April 6, 19933¥ Interfaces (physical, structural, utilities, etc.)Global - Interfaces to other subsystemsLocal - Internal interfaces within subsystem¥ Safety issuesPersonnelEquipment¥ Subsystem/components designTechnical issuesOptions consideredProposed approach, pro’s & con’sHow well function, requirements and specifications are metSubsystem/component maintainability¥ Analyses and tests to support design configurationConfiguration (analyses and physical tests)Input parameters (materials, loads, etc)Boundary conditionsResultsSafety FactorsCritical components and loads¥ Fabrication, assembly and test plansFabrication plans - make or buyAssembly - where and resources requiredTest - how, where and resources requiredQuality assurance¥ Cost and schedule summary (primarily schedule)Preliminary Design Review - Topics for Electronics Elements¥ Requirements/scopeFunction, physics and engineeringSubsystem/component requirementsSpecifications (electrical, mechanical, other)¥ InterfacesGlobal - Interfaces to other subsystemsLocal - Internal interfaces within subsystem¥ Safety issuesPersonnelEquipment

STAR Note 93April 6, 19934¥ Subsystem/component designTechnical issuesOptions consideredSelected approach, pro’s & con’sHow well function, requirements and specifications are metTestability/maintainability¥ Design processConfigurationSchematics/data sheets/state diagrams as appropriateInputs and outputs definitionNormal operation/calibration/testing descriptionSpecial featuresResults¥ Fabrication, assembly and test plansFabrication plans - make or buyAssembly - where and resources requiredTest - how, where and resources requiredQuality assurance¥ Cost and schedule summary (primarily schedule)Preliminary Design Review - Topics for Software Elements¥ Requirements/scopeFunctions, physics and engineeringSubsystem/component requirementsOperating system, languages, standards¥ Interfaces (user, data, APIs, etc.)LocalGlobal (DAQ, slow controls)¥ System maintenance and managementConfiguration management (code management)Subsystem/component maintainabilityModification proceduresQuality assurance¥ Subsystem/component designTechnical issuesMethodology for detailed designOptions considered

STAR Note 93April 6, 19935Proposed approach, pro’s con’sHow well functions, requirements and specifications are met¥ Data handlingData model, data dictionaryData access, catalogData storageData set designFinal Design Review - Topics for Mechanical Elements¥ Requirements/scopeFunction, physics and engineeringSystem and component requirements¥ Interfaces (physical, structural, utilities, etc.)Global - Interfaces to other subsystemsLocal - Internal interfaces within subsystem¥ Safety issuesPersonnelEquipmentSafety proceduresSafety Analysis Document (SAD)¥ Subsystem/components designTechnical issuesProposed approachReasons for selection of proposed approach (especially if different than design presented in PDR)How well function, requirements and specifications are metTestability/maintainability¥ Analyses & Tests to support design hardwareConfiguration (for analyses or physical tests)Input parameters (materials, loads, etc)Boundary conditionsResults (tests and analyses)Critical load case summaryResulting Safety FactorsElements which are critical or marginalFailure effects analysis¥ Fabrication, assembly and test plansFabrication plans - make or buy, procurement plan

STAR Note 93April 6, 19936Assembly and handling tooling/fixturingAssembly - where and resources requiredTest - how, where, procedures and resources requiredSubsystem/component maintainability issues, methodsAnalyses (structural, thermal analyses in support of equipment & procedures)¥ Transportation and handlingTransportation and handling fixtures & equipmentLifting and handling proceduresTransportation plansAnalyses (structural, thermal analyses in support of equipment & procedures)¥ Installation & alignmentInstallation plansAlignment procedureInstallation and alignment fixtures & equipmentAnalyses (structural, thermal analyses in support of equipment & procedures)¥ Cost and schedule summary (primarily schedule)Final Design Review - Topics for Electronics Elements¥ Requirements/scopeFunction, physics and engineeringSubsystem and component requirements¥ Interfaces (physical, structural, utilities, etc.)Global - Interfaces to other subsystemsLocal - Internal interfaces within subsystem¥ Safety issuesPersonnelEquipmentSafety proceduresSafety Analysis Document (SAD)¥ Subsystem/components designTechnical issuesProposed approachReasons for selection of proposed approach (especially if different than design presented in PDR)How well specifications are met by proposed system

STAR Note 93April 6, 19937Testability/maintainability¥ Design processConfigurationSchematics/data sheets/state diagrams as appropriateInputs and outputs definitionNormal operation/calibration/testing descriptionSpecial featuresResultsPower & Loading requirementsMarginal or critical operational modesFaults and their system impact¥ Fabrication, assembly and test plansFabrication plans - make or buy, procurement planTooling/fixturing/specialized test equipment needsAssembly -- where and resources requiredTest - how, where, procedures and resources requiredSpares, maintainabilityProduction and QA¥ Installation & calibrationInstallation scheduleCalibration procedureSupporting specialized fixtures neededOther (space, power constraints, etc.)¥ Cost and schedule summary (primarily schedule)Final Design Review - Topics for Software Elements¥ Requirements/scopeFunctions, physics and engineeringSubsystem/component requirementsOperating system, languages, standards¥ Interfaces (user, data, APIs, etc.)LocalGlobal (DAQ, slow controls)¥ System integration/test (QA)Unit/subsystem acceptance testIntegration planSystem test/validation

STAR Note 93April 6, 19938¥ System maintenance and managementConfiguration management (code management)Subsystem/component maintainabilityModification procedures¥ Subsystem/component designTechnical issuesSystem architecturePropose implementation technologyReasons for selection of proposed approach (especially if different than design presented in PDR)How well functions, requirements and specifications are met¥ Data handlingData model, data dictionaryData access, catalogData storageData set designAction ItemsAn action item form is often a very useful tool in the design review process.These forms usually contain space for the committee members name andquestion, the name of the respondent and his/her response, and a sign-offsection. An example of a more formal action item form is attached.Committee chairpeople can be given the opportunity to design their ownformat for these action item forms if they so choose.ReportA report will be required output from every STAR design review. Theformality of the design review report will be determined by STAR subsystemmanagers with agreement by STAR management based on theaforementioned factors. All major subsystems, or components of subsystems,will in general require a committee report which includes:a list of the outstanding issues, anda statement as to the readiness of the effort to move ahead.Copies of the following should be included as appendices:the agenda,the committee membership,the committee charge, andall Action Items (resolved and unresolved).

STAR Note 93April 6, 19939ACTION ITEMSTAR XXX Subsystem PDRDateCommittee Members Name: