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Integration ChallengesIntegration Challenges

Remote Site & Challenging AccessRemote Site & Challenging Access
•• Ability to Get Equipment, Systems, Materials OnAbility to Get Equipment, Systems, Materials On--SiteSite
•• Logistics for Labor Force and US Based Project TeamLogistics for Labor Force and US Based Project Team
•• Distance to System ProvidersDistance to System Providers
•• Emergency Preparedness and ResponseEmergency Preparedness and Response
•• Self Sufficiency Self Sufficiency wrtwrt Roads, Site, Lodging, Food, etc.Roads, Site, Lodging, Food, etc.

Altitude (Hypoxia)Altitude (Hypoxia)
•• Personnel Safety & EfficiencyPersonnel Safety & Efficiency
•• Complexity of Integration TasksComplexity of Integration Tasks

Scale of Telescope and FacilityScale of Telescope and Facility
•• High Work, Large Components and SystemsHigh Work, Large Components and Systems
•• Access & Crane CapacityAccess & Crane Capacity
•• Personnel SafetyPersonnel Safety
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Major Integration Phases & StagesMajor Integration Phases & Stages

Site Preparation &  Road DevelopmentSite Preparation &  Road Development

Base Support Facility ConstructionBase Support Facility Construction

General Construction of Summit FacilitiesGeneral Construction of Summit Facilities

Dome and Mount IntegrationDome and Mount Integration

Controls and Electronics InstallationControls and Electronics Installation

Mirror/Reflector Assembly and AlignmentMirror/Reflector Assembly and Alignment

Engineering 1Engineering 1stst Light ActivitiesLight Activities

Instrument InstallationInstrument Installation

First LightFirst Light

CommissioningCommissioning
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SafetySafety

Altitude: Poses Significant Health and Efficiency Altitude: Poses Significant Health and Efficiency 
RiskRisk
•• Oxygen Use Will Probably be Mandated for Project Oxygen Use Will Probably be Mandated for Project 

Personnel and ContractorsPersonnel and Contractors
•• Personnel Medical Exams RequiredPersonnel Medical Exams Required
•• Buddy System & Personnel Safety Systems/Processes Buddy System & Personnel Safety Systems/Processes 

Carefully Implemented and MaintainedCarefully Implemented and Maintained

Remote LocationRemote Location
•• Must Have Good Emergency Plan in PlaceMust Have Good Emergency Plan in Place
•• Transport, First Responders, Equipment at Site at All Transport, First Responders, Equipment at Site at All 

TimesTimes
•• Evacuation Plan and Communications with Evacuation Plan and Communications with 

Emergency ServicesEmergency Services
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Preparation for IntegrationPreparation for Integration

Subsystem Design & RequirementsSubsystem Design & Requirements
•• Modular Design: Allows Trial Assembly, Disassembly, Modular Design: Allows Trial Assembly, Disassembly, 

Complex Modules to Remain Assembled for ShippingComplex Modules to Remain Assembled for Shipping

•• Trial Assembly and Fit Checking: Required for Major Trial Assembly and Fit Checking: Required for Major 
Subsystems Before Leaving ManufacturersSubsystems Before Leaving Manufacturers

•• Alignment: Use of Pinning & Fixtures to Minimize Alignment: Use of Pinning & Fixtures to Minimize 
Metrology & Adjustment on SummitMetrology & Adjustment on Summit

Shipping and HandlingShipping and Handling
•• Modules to Fit Standard Racks and/or ContainersModules to Fit Standard Racks and/or Containers

•• Minimum Deck Load to Reduce CostsMinimum Deck Load to Reduce Costs

•• Contractors Responsible Only to Nearest Deepwater Contractors Responsible Only to Nearest Deepwater 
PortPort……Most Have Limited Experience with ChileMost Have Limited Experience with Chile
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Preparation for Integration (cont.)Preparation for Integration (cont.)

Manufacturers Provide Assembly/Test PlansManufacturers Provide Assembly/Test Plans
•• StepStep--byby--Step, Delivered Pre Final Acceptance TestStep, Delivered Pre Final Acceptance Test

Manufacturers Provide Technical Support to Manufacturers Provide Technical Support to 
IntegrationIntegration
•• May Be More Than One Person at Different StagesMay Be More Than One Person at Different Stages

•• Contracts Do Not Include Full InstallationContracts Do Not Include Full Installation

•• Allows Use of One Labor Force Under Project Allows Use of One Labor Force Under Project 
DirectionDirection

Control System Interfaces Validated at MfgControl System Interfaces Validated at Mfg
•• Project Supplies Telescope Control System SoftwareProject Supplies Telescope Control System Software

•• Interface Validated at Final Acceptance TestingInterface Validated at Final Acceptance Testing

•• Should ReShould Re--Create Easily OnCreate Easily On--SiteSite



4

CCAT Feasibility/Concept Study Review  17CCAT Feasibility/Concept Study Review  17--18 January 200618 January 2006

Preparation for Integration (cont.)Preparation for Integration (cont.)

Facility InventoryFacility Inventory
•• Inventory Identified via Survey of Existing TelescopesInventory Identified via Survey of Existing Telescopes

•• Full Equipment/Materials Lists PreparedFull Equipment/Materials Lists Prepared

•• Procurement in US, Shipped in One ContainerProcurement in US, Shipped in One Container

•• Enables Full Population of Facilities When CompletedEnables Full Population of Facilities When Completed

Supplementary Tools for IntegrationSupplementary Tools for Integration
•• Contractors Supply Many of Their Own ToolsContractors Supply Many of Their Own Tools

•• Rental or Purchase of Others Required as AppropriateRental or Purchase of Others Required as Appropriate

•• Special Tools Either Project Purchase or as Part of Special Tools Either Project Purchase or as Part of 
Contracts for Major SubsystemsContracts for Major Subsystems
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Support to IntegrationSupport to Integration
ManliftsManlifts, Cranes, Hoists, Scaffolding, Cranes, Hoists, Scaffolding
•• CCAT Will Purchase Large CCAT Will Purchase Large ManliftManlift (~125 foot)(~125 foot)

•• Investigation of Construction Cranes in Next PhaseInvestigation of Construction Cranes in Next Phase
Possible That a Large Hammerhead Crane May be UsedPossible That a Large Hammerhead Crane May be Used

•• CCAT Will Purchase Required Materials Handling CCAT Will Purchase Required Materials Handling 
Equipment & Small CraneEquipment & Small Crane

Housing & Meals for WorkersHousing & Meals for Workers
•• Investigation of Support via ALMA FacilitiesInvestigation of Support via ALMA Facilities

•• Use of Rented Trailers & Catering AlternativeUse of Rented Trailers & Catering Alternative

•• CCAT Personnel Transferred to Chile Will Adhere to CCAT Personnel Transferred to Chile Will Adhere to 
Operations PlanOperations Plan……Work Work TurnoTurno from Residencesfrom Residences

•• Support Facility to be Completed Early in ProcessSupport Facility to be Completed Early in Process



5

CCAT Feasibility/Concept Study Review  17CCAT Feasibility/Concept Study Review  17--18 January 200618 January 2006

Labor for IntegrationLabor for Integration

CCAT Personnel Hired in ChileCCAT Personnel Hired in Chile
•• Facility Manager, Administrative ManagerFacility Manager, Administrative Manager

•• Others May be Repatriates from Project TeamOthers May be Repatriates from Project Team

CCAT Personnel Transferred to ChileCCAT Personnel Transferred to Chile
•• Majority of Technical Staff Will Spend Time in ChileMajority of Technical Staff Will Spend Time in Chile

•• Permits Continuity of Management from Design Permits Continuity of Management from Design 
Through Manufacturing, Shipping, and IntegrationThrough Manufacturing, Shipping, and Integration

Majority of Labor Provided Under ContractMajority of Labor Provided Under Contract
•• Likely to be Extension of General Construction or Likely to be Extension of General Construction or 

Steel Erection ContractsSteel Erection Contracts

•• Enables Selection of Enables Selection of ““BestBest”” Workers to Continue on Workers to Continue on 
Beyond General ConstructionBeyond General Construction
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Labor for Integration (cont.)Labor for Integration (cont.)

Local TradesLocal Trades
•• Hired as Necessary to SupportHired as Necessary to Support

Wiring, Cabling, Conduit, TerminationWiring, Cabling, Conduit, Termination

Plumbing, Equipment InstallationPlumbing, Equipment Installation

Contractor Support to IntegrationContractor Support to Integration
•• Assembly Plans Required as Deliverable ItemAssembly Plans Required as Deliverable Item

•• Contracts Include Technical Support to IntegrationContracts Include Technical Support to Integration
Same Personnel as Directed Trial Erection and TestingSame Personnel as Directed Trial Erection and Testing

May Vary at Different Stages of IntegrationMay Vary at Different Stages of Integration

Provides for Retention of Corporate KnowledgeProvides for Retention of Corporate Knowledge
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Stages of IntegrationStages of Integration

Site Preparation & Support Facility ConstructionSite Preparation & Support Facility Construction
•• Developed in ParallelDeveloped in Parallel

•• Objective: Have Support Facility Available PartObjective: Have Support Facility Available Part--way way 
Through General Construction of Summit FacilityThrough General Construction of Summit Facility

Complete Summit FacilityComplete Summit Facility
•• Provides Infrastructure to Support IntegrationProvides Infrastructure to Support Integration

•• Facility Includes Interface to Dome and MountFacility Includes Interface to Dome and Mount

Integration of Dome & MountIntegration of Dome & Mount
•• Actual Sequence TBDActual Sequence TBD……Likely in ParallelLikely in Parallel

•• Use Same CraneUse Same Crane

•• Rotation of Dome & Mount Enabled Early to Support Rotation of Dome & Mount Enabled Early to Support 
Follow On IntegrationFollow On Integration
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Stages of Integration (cont.)Stages of Integration (cont.)

Primary Mirror TrussPrimary Mirror Truss
•• Assembled in Sections on Ground?Assembled in Sections on Ground?

•• Lifted Into Place When Mount is Sufficiently Lifted Into Place When Mount is Sufficiently 
CompletedCompleted

PM Panel InstallationPM Panel Installation
•• After Completion of Mount and DomeAfter Completion of Mount and Dome

•• Working from Center Ring OutWorking from Center Ring Out

•• Initial Alignment with Laser Level (Initial Alignment with Laser Level (HamarHamar))

•• Edge Sensors Added at InstallationEdge Sensors Added at Installation

M2 & M3 InstallationM2 & M3 Installation
•• In Parallel to Initial Ring of PanelsIn Parallel to Initial Ring of Panels

•• Completion Enables Engineering 1Completion Enables Engineering 1stst LightLight
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Control System IntegrationControl System Integration

TCS Software Provided to Subsystem TCS Software Provided to Subsystem 
Contractors Early in DevelopmentContractors Early in Development

Interface to and Operability with TCS Part of Interface to and Operability with TCS Part of 
Final Acceptance Test During Trial AssemblyFinal Acceptance Test During Trial Assembly

Control Integrated at Telescope as Each Control Integrated at Telescope as Each 
Subsystem is AddedSubsystem is Added
•• Facility Components: e.g. Environmental Controls, Facility Components: e.g. Environmental Controls, 

Power Monitoring, Weather, Emergency Systems, etcPower Monitoring, Weather, Emergency Systems, etc

•• Dome Control & Mount ControlDome Control & Mount Control

•• PM Segment Control PM Segment Control 

•• M2 & M3 ControlM2 & M3 Control

•• Sensors & InstrumentsSensors & Instruments
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CommissioningCommissioning

Project Team Includes Personnel Who Will Project Team Includes Personnel Who Will 
Transition to OperationsTransition to Operations

Early Hiring of Operations Personnel During Early Hiring of Operations Personnel During 
IntegrationIntegration

Project Team Retained for 1 Year After 1Project Team Retained for 1 Year After 1stst LightLight

Monitoring of Operational Statistics Inherent Monitoring of Operational Statistics Inherent 
Capability of Control SystemCapability of Control System

Commissioning Culminates in Final Acceptance Commissioning Culminates in Final Acceptance 
TestingTesting
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SummarySummary

Integration Plan is Based on Previously Integration Plan is Based on Previously 
Successful ApproachesSuccessful Approaches

Unique Challenges for CCATUnique Challenges for CCAT
•• Altitude & Remote LocationAltitude & Remote Location

•• Extremely Large Telescope for Required PrecisionExtremely Large Telescope for Required Precision

•• Logistics of Personnel Relocation and Logistics of Personnel Relocation and TurnoTurno

•• Logistics for Contract Labor ForceLogistics for Contract Labor Force

•• Logistics for Health and Safety ServicesLogistics for Health and Safety Services

Integration Plan will be Further Developed Integration Plan will be Further Developed 
During Engineering Concept Design PhaseDuring Engineering Concept Design Phase


