
Global Design Effort  Global Design Effort  -- CFSCFS

2009 Linear Collider Workshop2009 Linear Collider Workshop
of the Americasof the Americas

Tunnel Life Safety and EgressTunnel Life Safety and Egress
Accelerator Design and IntegrationAccelerator Design and Integration

ALCPG 09 AD&I ParallelALCPG 09 AD&I Parallel99--3030--0909

Accelerator Design and IntegrationAccelerator Design and Integration

Conventional Facilities and Conventional Facilities and SitingSiting GroupGroup

V. Kuchler, J. Osborne, A. EnomotoV. Kuchler, J. Osborne, A. Enomoto

11



Global Design Effort  Global Design Effort  -- CFSCFS

OverviewOverview
•• Current Status of Codes and RegulationsCurrent Status of Codes and Regulations
•• General Regional Laboratory ApproachesGeneral Regional Laboratory Approaches
•• Current Regional DesignsCurrent Regional Designs

ALCPG 09 AD&I ParallelALCPG 09 AD&I Parallel99--3030--0909

•• Current Regional DesignsCurrent Regional Designs
•• Global/Project IssuesGlobal/Project Issues
•• SummarySummary

22



Global Design Effort  Global Design Effort  -- CFSCFS

Current Status of Codes and RegulationsCurrent Status of Codes and Regulations
•• There are No Codes that Directly Address Underground There are No Codes that Directly Address Underground 

Accelerator ComplexesAccelerator Complexes
•• Most Initial Approaches Review Experience with Traffic Most Initial Approaches Review Experience with Traffic 

Tunnels and Their Associated Guidelines and Regulations Tunnels and Their Associated Guidelines and Regulations 
for Designsfor Designs

ALCPG 09 AD&I ParallelALCPG 09 AD&I Parallel99--3030--0909

for Designsfor Designs
•• Most Recognized Codes Evolve Over Time and are Revised, Most Recognized Codes Evolve Over Time and are Revised, 

Based in Part, in Response to Fire and/or Catastrophic Based in Part, in Response to Fire and/or Catastrophic 
FailuresFailures

•• But Traffic Tunnel Requirements are Based on Fuel Loads But Traffic Tunnel Requirements are Based on Fuel Loads 
that Far Exceed Those Found in Actual Accelerator that Far Exceed Those Found in Actual Accelerator 
Installations (i.e. Gasoline, Diesel Fuel, Oil, etc.) Installations (i.e. Gasoline, Diesel Fuel, Oil, etc.) 
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Current Regional Laboratory ApproachesCurrent Regional Laboratory Approaches
•• Most Laboratories Rely on Examples from Previous Projects Most Laboratories Rely on Examples from Previous Projects 

to Develop Initial Criteria for Life Safety and Egress Design to Develop Initial Criteria for Life Safety and Egress Design 
for a New Projectfor a New Project

•• This Initial Criteria is Then Supplemented by Consultant This Initial Criteria is Then Supplemented by Consultant 
Review, Local Underground Codes where Available and Review, Local Underground Codes where Available and 
Applicable as well as Regulations/Guidelines from Funding Applicable as well as Regulations/Guidelines from Funding 
and Project Oversight Organizationsand Project Oversight Organizations

ALCPG 09 AD&I ParallelALCPG 09 AD&I Parallel99--3030--0909

and Project Oversight Organizationsand Project Oversight Organizations
•• While Most Regions do have Regulations that Directly While Most Regions do have Regulations that Directly 

Control Traffic Tunnel Design, in the Americas Region Two Control Traffic Tunnel Design, in the Americas Region Two 
Distinct Codes have been DevelopedDistinct Codes have been Developed
–– NFPA 130NFPA 130--2007, Standard for Fixed 2007, Standard for Fixed GuidewayGuideway Transit SystemsTransit Systems
–– NFPA 520NFPA 520--2005, Standard for Subterranean Spaces2005, Standard for Subterranean Spaces

•• It Should be Noted that All Codes are Subject to It Should be Noted that All Codes are Subject to 
InterpretationInterpretation
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Current Regional DesignsCurrent Regional Designs
•• Life Safety and Egress Issues and RF System Selection are Life Safety and Egress Issues and RF System Selection are 

Two of the Major Drivers of Main Linac Tunnel DiameterTwo of the Major Drivers of Main Linac Tunnel Diameter
•• All Three Sample Sites have Developed a Life Safety and All Three Sample Sites have Developed a Life Safety and 

Egress Design for the Main Linac Single Tunnel Alternative Egress Design for the Main Linac Single Tunnel Alternative 
Based on Their Local Experience and Applicable Regional Based on Their Local Experience and Applicable Regional 
RegulationsRegulations

ALCPG 09 AD&I ParallelALCPG 09 AD&I Parallel99--3030--0909

RegulationsRegulations
•• All Three Regions have Reviewed both RF Alternatives and All Three Regions have Reviewed both RF Alternatives and 

Selected the More Appropriate Alternative to Develop Their Selected the More Appropriate Alternative to Develop Their 
Regional Main Regional Main LInacLInac Tunnel DiameterTunnel Diameter

•• A Global Safety Document is Currently Being Developed that A Global Safety Document is Currently Being Developed that 
will Gather Information from All Current Accelerator will Gather Information from All Current Accelerator 
Projects, Including ILC, XFEL, CLIC, LHC and Project X, for Projects, Including ILC, XFEL, CLIC, LHC and Project X, for 
Use as a Supporting Reference to any Current or Future Use as a Supporting Reference to any Current or Future 
Accelerator Design ProjectAccelerator Design Project
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Asian and European Design ApproachesAsian and European Design Approaches
•• Main Linac Single Tunnel is Divided into 500 m Main Linac Single Tunnel is Divided into 500 m 

Long Segments (i.e. Compartmentalization)Long Segments (i.e. Compartmentalization)
•• Firewall and Fire Doors Separate Adjacent Firewall and Fire Doors Separate Adjacent 

SegmentsSegments
•• Ducted Transverse Ventilation is Used for Fresh Ducted Transverse Ventilation is Used for Fresh 

ALCPG 09 AD&I ParallelALCPG 09 AD&I Parallel99--3030--0909

Air Supply and Return and Smoke Control and Air Supply and Return and Smoke Control and 
ExhaustExhaust

•• The European Region Uses the Klystron Cluster The European Region Uses the Klystron Cluster 
RF SystemRF System

•• The Asian Region Uses the Distributed RF SystemThe Asian Region Uses the Distributed RF System
•• Both Regions Currently Utilize a 5.2 m Main Linac Both Regions Currently Utilize a 5.2 m Main Linac 

Tunnel DiameterTunnel Diameter
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Asian Region Tunnel DesignAsian Region Tunnel Design
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European Tunnel CompartmentalizationEuropean Tunnel Compartmentalization
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European European 
Tunnel Tunnel 
DesignDesign
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Americas Design ApproachAmericas Design Approach
•• Based on NFPA 520, the Main Linac Single Tunnel Based on NFPA 520, the Main Linac Single Tunnel 

Must be Divided into “Building” Space (i.e. Functional or Must be Divided into “Building” Space (i.e. Functional or 
Operation Space) and “Common” Space (i.e. Space Operation Space) and “Common” Space (i.e. Space 
Used Only for Exit Travel to the Surface)Used Only for Exit Travel to the Surface)

•• A 2 hr Firewall and 1A 2 hr Firewall and 1--1/2 hr Fire Doors Must be 1/2 hr Fire Doors Must be Used to Used to 

ALCPG 09 AD&I ParallelALCPG 09 AD&I Parallel99--3030--0909

•• A 2 hr Firewall and 1A 2 hr Firewall and 1--1/2 hr Fire Doors Must be 1/2 hr Fire Doors Must be Used to Used to 
Separate the Two SpacesSeparate the Two Spaces

•• Alcoves are Also Required in the Common Space to Limit Alcoves are Also Required in the Common Space to Limit 
the Distance to an Exit or Area of Refuge to 610 mthe Distance to an Exit or Area of Refuge to 610 m

•• The Americas Region Currently Utilizes the Klystron The Americas Region Currently Utilizes the Klystron 
Cluster RF System and a 5.0 m Main Linac Tunnel Cluster RF System and a 5.0 m Main Linac Tunnel 
DiameterDiameter
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Americas Region RDR and  AD&IAmericas Region RDR and  AD&I
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Americas Americas 
Areas of Areas of 
RefugeRefuge
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Global/Project IssuesGlobal/Project Issues
•• Applicable Regional Codes and Local Governing Bodies will Applicable Regional Codes and Local Governing Bodies will 

have an Effect on the Eventual ILC Designhave an Effect on the Eventual ILC Design
•• There are Two Scenarios that Could be Considered for the There are Two Scenarios that Could be Considered for the 

Governance of the Proposed ILC ProjectGovernance of the Proposed ILC Project
–– A New International Laboratory, which Follows the CERN A New International Laboratory, which Follows the CERN 

Model, Could be Developed with an Internal Model, Could be Developed with an Internal 
Responsibility for SelfResponsibility for Self--RegulationRegulation

ALCPG 09 AD&I ParallelALCPG 09 AD&I Parallel99--3030--0909

Responsibility for SelfResponsibility for Self--RegulationRegulation
–– A New Internationally Operated and Funded Laboratory Could A New Internationally Operated and Funded Laboratory Could 

Be Developed but Constructed in Accordance with Local Be Developed but Constructed in Accordance with Local 
Applicable Codes and RegulationsApplicable Codes and Regulations

•• The CFS Group is not in a Position to Speculate on the The CFS Group is not in a Position to Speculate on the 
Eventual Governance ModelEventual Governance Model

•• Therefore All Current Sample Site Solutions are Based on the Therefore All Current Sample Site Solutions are Based on the 
Responsible Implementation of Available Local Experience Responsible Implementation of Available Local Experience 
and Regulatory Codes and Guidelinesand Regulatory Codes and Guidelines
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SummarySummary
•• Each Region has Developed a Sample Site Solution that Satisfies Each Region has Developed a Sample Site Solution that Satisfies 

Local Life Safety and Egress Requirements Using Both Identified Local Life Safety and Egress Requirements Using Both Identified 
RF System AlternativesRF System Alternatives

•• The Development of a Single, Cost Optimized, Uniform Design for The Development of a Single, Cost Optimized, Uniform Design for 
All Three Regions is Simple not PossibleAll Three Regions is Simple not Possible
–– Different GeologyDifferent Geology
–– Different Tunnel, Shaft and Cavern Construction Means and Different Tunnel, Shaft and Cavern Construction Means and 

ALCPG 09 AD&I ParallelALCPG 09 AD&I Parallel99--3030--0909

–– Different Tunnel, Shaft and Cavern Construction Means and Different Tunnel, Shaft and Cavern Construction Means and 
MethodsMethods

–– Different Approaches to Life Safety and EgressDifferent Approaches to Life Safety and Egress
–– Preference of RF SystemPreference of RF System

•• Using the Regional Sample Site Approach for the ILC CFS Design Using the Regional Sample Site Approach for the ILC CFS Design 
Appears to be a Sensible Model for the Development of the TDRAppears to be a Sensible Model for the Development of the TDR

•• The Final Life Safety and Egress Design for the ILC Cannot be The Final Life Safety and Egress Design for the ILC Cannot be 
Completed Until a Specific Site is Chosen and an Approving Completed Until a Specific Site is Chosen and an Approving 
Authority ahs been Authority ahs been EstablishedEstablished
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