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1.0 Scope
ThisSubsystem Design Requirement (SSDR) establishes the performance, design, development, and test
requirements for the Target Area Auxiliary Subsystems (WBS 1.8.6), which is part of the ND?Target
Experimental System (WIN 1.8). This document responds directly to the requirements detailed in NIF
Target Experimental System SDR 003 document.

Key elements of the Target Area Auxiliary Subsystems include:

WBS 1.8.6.1 Local Utility Services
WBS 1.8.6.2 Cable Trays
WBS 1.8.6.3 Personnel, Safety, and Occupational Access
WBS 1.8.6.4 Assembly, Installation, and Maintenance Equipment r

WIN 1.8.6.4.1 Target Chamber Service System
WBS 1.8.6.4.2 Target Bay Service Systems

2.0 Applicable Documents
This section lists DOEorders,codes,andstandardswhichareapplicableto the Target Area Auxiliary
Subsystems.Theapplicableportions of these documentsapply.ApplicableLLNL standardsare alsobeing
consideredcontingentupon the decision of final site selection.

2.1 Applicable NIF Project Documents

●

●

●

●

NTF-LLNL-93-058, L-15983-3, NTFFunctiomil Requirements and Primary Criteria, Revision 1.4,
Febn.mry 1996
NIF-LLNL-96-227, L-21706-02, NIF Syskxn Design Reqtiments, Target Experiment~ System,
SDR-003 Revision 2, August 1996
NIF-LLNL-93-044, L-15958-1, NW Quality Assurance Program Plan, November 1993
NIF-LLNL-94-017, L-15958-5, NIP Ancillary Software Quality Assurance Plan, January 1994
NIF-LLNL-95-599, L-20523-1, NE Environmental, Safety, and Health Management Plan,
November 1995
NIF-LLNL-94-211, L-17346-1, NIP Grounding, Shielding, and Isolation Plan,
NIF-LLNL-96-038, L-21248-01, “Proposed Metrication Policy for NIF”, memo from R. Sawicki,
January 1996
UCRL-ID- 118202, “Radiation and EMI Effects in the N@ Environment”,

2.1.1 Interface Control Documents
InterfacerequirementsbetsveenWBS subsystemsarecontrolledthroughseparateInterfaceControl
Documents (ICD’S). Seethe document control system for the complete listing and the most recent revision
of each of these documents.

2.2 Applicable US Government Orders, Codes, and Standards

2.2.1 DOE Regulations
The following DOE regulations are specifically referenced in this docurnen~ and are applicable to the
Target Area Auxiliary Subsystem.

s DOE Order420.1, FacilitySafety
● DOE Order 440.1, WorkerProtection ManagementforDOEFederalandContractorEmployees.
● DOEOrder5700.6C, QualityAssurance
● DOEStandard1020-94, NaturalPhenomenaHazardsDesignandEvaluationCriteriaforDOE

Facilities
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2.2.2 Other Government Regulations
The following government regulations are specifically refemncti in this document, and are applicable to
the Target Area Auxiliary Subsystem.

● 29 CFR 1910, Occupational Safety and Health Act (OSHA)
● 29 CFR 1926, Occupational Safety and Health Act (OSHA)

2.3 Applicable National Consensus Codes and Standards
The following nationalconsensus standardsaregenerally applicable to NW, some are specified in the
Functional Requirements and Primary Criteri% but not all are specifically referenced in this document.
These national consensus standards are assumed to apply to some section of the Target Area Auxiliary
Subsystem, until determined otherwise.

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

ANSI - American National Standards Institute,
AsME - American Society of Mechanical Engineers,

- American Society for Testing and Materials,
- Institute of Electrical and Electronics Engineers,
- Electronic Industries Association,
- Instrument Society of America

& - National Electrical Manufacturers Association,
NFPA - National Fire Protection Association,

- Robotic Industries Association

ANSJ/ASME B1.1, Standard for Bolt Threads
ANSUNFPA 70, National Electrical Code (NEC)
ANSI/NFPA 79, Electrical Standard for Industrial Machinery
ANSUNFPA 101, Life Safety Code
ANSI/IEEE 488.1488.2, Standard Digital Interface for programmable Instrumentation
ANSURIA R15.01 1990, American National Standard for Industrial Robots and Robot Systems -
Common Identifkation Methods for Signal and Power Carrying Conductors
ANSURIA R15.02 1990, American National Standard for Industrial Robots and Robot Systems -
Hand Held Robot Control Pendants - Human Engineering Design Criteria
ANSUIUA R15.06 1992, American National Standard for Industrial Robots and Robot Systems -
Safety Requirements
ASTM A307, Standard Speciilcation for Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength
ASTM A325, Standard Specification for High Strength Bolts for Structural Steel Joints
ASTM A36, Standard S~ification for Structural Steel
ASTM A449, Standard Specification for Quenched and Temp’red Steel Bolts and Studs
ASTM A490, Standard Specification for Heat Treated Steel Structural Bolts, 150 ksi Minimum Tensile
Strength
ASTM A6, Chemical Analysis for Structural Steel
ASTM A751 F606, Testing Methods for Bolts and Studs
ASTM D3951, Packaging of Bolts and Studs
ASTM A563 F568, Appurtenances for Structural Steel (Nuts and Bolts)
EIA RS-232 RS-422 RS-423 RS-485, Serial Tnterface Standards -
IEEE 802.3, Local Area Network for Data Communications
ISA S5. 1, Instrumentation Symbols and Identification
ISA S5.5, Graphics Symbols for Process Displays
NEMA ICS6, Enclosures for Industrial Control Systems

-.
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2.4 Applicable LLNL Standards
Pending final site selection, the following LLNL standards generally apply to NIF, and are assumed to
apply to the Target Area Auxiliary Subsystem until determined otherwise.

● LLNL Committee on Meti~cation, “LLNL Metric Transition Path”, October 1992
. LLNL M-012 Rev 7, “Design Safety Standards - Mechanical Engineering”, February 1993
. LLNL M-O1O,“Health and Safety Manual”, September 1990
● LLNL, “Hazards Control Manual”
“ LLNL M-256, “Mechanical Engineering Design Practice”
. LLNL, “Mechanical Engineering Policy Procedures Manual”
● LLNL, LED 43-2O-O1-A1O,“Electronics Engineering Standard - Documentation, Engineering and

Design Quality, and Configuration Management”, April 1994 t

3.0 Requirements and Verification

3.1 Subsystem Definition
The Target Area Auxiliary Subsystems (WIN 1.8.6) iue defined as the required utility services to support
the target chamber, target bay, and diagnostic building. The Target Area Auxiliary Subsystems will:

● Provi& and route utility services
● Provide and route cable trays
● Provide for personnel safety and occupational access
● provide service equipment required for inner target chamber maintenance
● Provide service equipment required for target bay maintenance

3.1.1 Subsystem Description
The Target Area Auxiliary Subsystems (WBS 1.8.6) consists of the following elements:

3.1.1.1 Local Utility Services Description
The Local Utility Services (W13S1.8.6.1) will provide and route all electrical, network, gas, and liquid
utility services to all the required target area systems. Utility services will be required for the diagnostic
systems, final optics assemblies, turning mirrors, beam tubes, vacuum system, tritium processing system,
robotic system and other target area systems.

3.1.1.2 Cable Trays Description
The Cable Trays (WIN 1.8.6.2) will provide and route metallic cable trays for the transport of &ta and
control signals to all the nxpired target area systems. Cable tray systems will be required for the
diagnostics, final optics assemblies, turning mirrors, and other auxiliary systems. The diagnostic cable
tray system will be routed from each diagnostic in the target bay to one of the four diagnostic switch yard
enclosures. The final optics assembly and turning mirror cable tray systems will be routed from each final
optics assembly and each turning mirror in the target bay to one of the four alignment switch yard
instrumentation rack sets. The auxiliary cable tray system will route cable trays for other target area
systems in the target bay and diagnostic building.

6
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3.1.1.3 Personnel, Safety, and Occupational Access Description
The Personnel, Safety, Occupational Access (WBS 1.8.6.3) will provide safe transport pathways into and
out of the target area for the occupational access of personnel and equipment to the many different systems
in the target area which must be maintained.

An oxygen and carbon dioxide monitoring system will also be provided for personnel safety in the NIP
target areas involving carbon dioxide and other asphyxi~t gases for operations. The oxygen and carbon
dioxide monitors will service the target chamber, ~get bay, diagnostic building, and EPS basement as
required. The oxygen and carbon dioxide monitor system will provide mom monitors with audible and
visual alarms. In addition to local readouts and alarms the monitor outputs will be available to the NIP
Safety Interlock System.

,

The neutron and gamma monitoring system will be provided for in WBS 1.8.5.5
The tritium monitoring system will be provided for in WBS 1.8.5.7.

3.1.1.4 Assembly, Installation, and Maintenance Equipment Description
The Assembly, Installation, and Maintenance Equipment (WBS 1.8.6.4) consists of the following
elements:

3.1.1.4.1 Target Chamber Service System Description
The Target ChamberService System (WBS 1.8.6.4.1) is comprised of the chamber lift, robotic
manipulator, and robot end effecters. The chamber lift is integrated into the target chamber pedestal
support. The robotic manipulator will be mounted to the chamber till through an opening in the target
chamber pedestal suppofi, and will then enter the target chamber through an opening at the bottom of the
target chamber at the pedestal support interface. The robotic end effecters are each designed to accomplish
a different task. The combination of the chamber lift, robotic manipulator, and robotic end effecters will
provide the means of servicing the inner chamber, which is considered a hostile environment which
requires the use of robotic automation. The robotic manipulator unit will be housed in the basement of the
NIP diagnostic building.

3.1.1.4.2 Target Bay Service Systems Description
The Target Bay Service Systems (WBS 1.8.6.4.2) will be designed to access and engage the FOA, beam
tube, and diagnostic iine replaceable units (LRU’S), iift them from there normally mounted position, and
move them to a transport cart. The iifting equipment and fixtures will be designed for specific tasks,
consequently, each LRU will require a separate engagement fixture and various lifting mechanisms maybe
employed. Commonality between lifting equipment and fmtures is a design goal. The target bay service
systems is also responsible for transporting debris shields and fmt wall panels within the target area.

3.1.2 Subsystem Functions
The Target Area Auxiliary Subsystems (WBS 1.8.6) will provide the following capabilities:

3.1.2.1 Local Utility Services Functions
The function of the Local Utility Services (WBS 1.8.6. 1) is to provide and route services to all the target
area systems. The major utility services which need to be routed in the target area are:

● Electrical Services: Utility power, Research Power, Backup Power
● Network Services: Ethernet, ATM
● Gas Services: Compressed Air, Dry Air, Nitrogen, Carbon Dioxide, Helium
. Liquid Services: Low Conductivity Water, Cooling Water, Liquid Nitrogen

7



NE- SSDR 1.8.6 Target Area Auxiliary Subsystem Design Requirements Revision B

3.1.2.2 Cable Trays Functions
The function of the Cable Trays (WBS 1.8.6.2) is to provide data and signal cable pathways to all the
target mea systems. The major target ama systems which need cables routed arc

● Final Optics Assemblies
“ Turning MiKOrS (LM-6, LM-7, LM-8)
● Target Positioner
“ Diagnostics
“ vacuum systems

3.1.2.3 Personnel, Safety, and Occupational Access Functions
The function of the Personnel, Safety, and Occupational Access (WIN 1.8.6.3) is to provide for
personnel safety and safe occupational access in and around the target area. The major personnel, safety,
and occupational access tasks are:

s TransportPathways (between Target Bay, Switch Yard, Diagnostic Building, Outside)
● Oxygen Monitors
● Carbon Dioxide Monitors

3.1.2.4 Assembly, Installation, and Maintenance Equipment Functions
The Assembly, Installation, and Maintenance Equipment (WBS 1.8.6.4) will provide the following
Capabilities:

3.1.2.4.1 Target Chamber Service System Functions
The function of the Target Chamber Service System (WIN 1.8.6.4.1) is to provide the means of servicing
the inner target chamber, which is considered a hostile environment that requires the use of automation.
The system will accomplish the following major service tasks:

● Target Chamber Cleaning (freed contamination and debris)
● Target Chamber Vacuuming (loose contamination and debris)
● Fmt Wall Panel Removal and Replacement
“ Beam Dump Maintenance
● Remote Chamber Inspection (remote video)
● Man Lift Chamber Access
● Plenum Cover Installation

3.1.2.4.2 Target Bay Service Systems Functions
The function of the Target Bay Service Systems (WBS 1.8.6.4.2) is to facilitate the removal and
replacement of line replaceable units (LRU’s) in the target bay. The major LRU’s in the target bay are

. FOA Integrated Optics Module (IOM)
● FOA Debris Shields
s Beam Tubes
● Diagnostic Equipment
Q First Wall Panels

8
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3.1.3 System Diagrams

3.1.3.1 Local Utility Services Diagrams

3.1.3.1.1 Electrical Utility Services Diagram

1-+ Diagnostic Switchyard
Enclosures I

I
I [

4
.

Future Target Diagnostic
t

UtilityPower Utilii Power
Vacuum Pumps

Panel

Target Chamber
Vacuum System

+

DiagnosticBuilding
& EPS Basement I

r+ DiagnosticSwitchyard
Enclosures I

Target Bay Support
Posts

Research Research Power
Power Panel

DiagnosticBuilding
Control Room

I 1 I

I f

+

Future Target
Diagnostics

I.

Carbon Dioxide, Oxygen,

System
Trithm, Neutron, &
Gamma Monitors

Figure 3.1.3.1.1 Electrical Utility Services Flow Diagram
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3.1.3.1.2 Network Utility Services Diagram

DiagnosticSwitchyard
Enclosures

Unclassified Unclaeefied Network Target Bay Supporl
Network Hub Posta

W-=1
DiagnosticSwitchyard

I
Enclosures

ClassifiedNetwork (Classified Racks or Room)

+

DiagnosticBuildng
Control Room I

Figure 3.1.3.1.2 Network Utility Services Flow Diagram
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3.1.3.1.3 Gas Utility Services Diagram

t+

Diagnoatice
Air Cooling

I

I DryAir
System

FOA Venting
System I

+
Target Area

Decontamination I

Ntirogen Target Area
Syetem Decontamination

Carbon Dioxide Carbon Dmxide SUDDIV Target Area
Syetem Deoontamination

I Helium Helium Sumlv Target Chamber

Syetem Vacuum Syetem I

Figure 3.1.3.1.3 Gas Utility Services Flow Diagram
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3.1.3.1.4 Liquid Utility Services Diagram

FutureTarget
Diagnostics

LCW Coaling Target Positioner&

Water System Target Aligner

Target Chambe;
Vacuum System

CooiinaWater Return

Top24 FOA’S

FOACooling CoolinaWater Sumdv
Water System

Bottom24 FOA’S

I !

I Caolina Water Return

LiquidNitrogen Target Chamber

System Vacuum System

Figure 3.1.3.1.4 Liquid Utility Services Flow Diagram
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3.1.3.2 Cable Trays Diagram

Target Positioner&
Target Alignets DiacmosticCable Trays DiagnosticSwitchyard

Controls& Sensors Enclosures

h f I
DiagnosticVacuum Valve’s

Controls& Sensors

FOA’S
Controls& Sensors

FOA Cable Travs SwitchyardControl

h i Racks

I
FOA Vacuum Valve’s

# (

Controls& Sensors w

Turning Mirrot’s
Controls& Sensom

MirrorCable Travs SwitchyardControl
Racks

Beam Tube’s
Controls& Sensors

Target Chamber
Vacuum System AuxiliarvCable Travs SwitchyardControl

Controls& Sensors Racks

Target Chamber Service
System (Robot)

DiagnosticBuilding

Controls& Sensors
EPS Basement

DiagnosticSwitchyard
Enclosures

Auxiliaw Cable Travs DiagnosticBuilding

Data AcquisitionSystem
Control Room

I
Future Target Diagnostic’s AuxiliarvCable Travs DiagnosticRacks Near

Controls& Sensors Specific Future DiagnosticI

Figure 3.1.3.2 Cable Trays Flow Diagram
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3.1.3.3 Personnel, Safety, and Occupational Access Diagrams

3.1.3.3.1 Transport Pathways Diagram

Laser Building

z

switch
Yard #2
5- Floors

[

switch
Yard #2

Enclosures
2- Floors

Target Bay
7- Floors

?

Switch
Yard #1

Enclosures
2- Floors

Switch
Yard #1
5- Floors

Diagnostic
Building
3-Floors

Figure3.1.3.3.1 TransportPathwaysFlow Diagram

.
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3.1.3.3.2 Oxygen and Carbon Dioxide Monitoring Diagram

rOxygen
Room

Monitors ME
PLocal

Readout P7Local Local
Readout Readout

C02
Room

Monitors E
Target

Chamber
C02

Monitor

I

@@

I
EPS System

● Alarms

ICCS Safety Interlock System

s Real Time Readouts
● Alarms

Figure 3.1.3.3.2 Oxygen and Carbon Dioxide Monitor System Flow Diagram
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3.1.3.4 Assembly, Installation, and Maintenance Equipment Diagrams

3.1.3.4.1 Target Chamber Service System Diagram

Vent Chamber+ Configure InstallRobot Insert Robot In
Vacuum Robot On Lfi - Target Chamber

+

1
,

Man Lift + Operator Enters + Chamber Operator Exii
Operation LiftBasket Servioing LiftBasket

-1 FirstWall
Maintenance F

--4 Baem Dump
Maintenance 1-

+

Remote Vkieo
Inspection 1-

ExtractRobot Clean Robot In TransportRobot
From Chamber + GDWS + To StorageArea

Figure 3.1.3.4.1 Target Chamber Service System Flow Diagram

16



.

ND? - SSDR 1.8.6 Target Ama Auxiliary Subsystem Desire Recmirements Revision B

3.1.3.4.2

7

OAS

I

Target Bay Service Systems Diagram

uFOA -D E’S

m Remwva ‘lace Old IOM
- On Ttir&IepOrt

R&p~n~ r PIacaokl
D

Shield
- DabriaShieldIn -

Tranepon&jX

%.. “ - ‘%%”’- - EPS

A
@ace on

* *
install A *

Remove Place“p

““L? Diagnostic Diagnostic-D
‘8?

d

I I

Figure 3.1.3.4.2 Target Bay Service System Flow Diagram

3.1.4 System Interfaces
The Target Area Auxiliary Subsystems (WBS 1.8.6) has the following principle interfaces

3.1.4.1 Local Utility Services Interfaces
The Local UtilityServices(WBS 1.8.6.1) willprovidepower, networking,gas andliquidutilities to all
the NIF target area systems. Principalinterfaces include:

●

●

●

●

●

●

●

●

●

●

●

●

●

●’

LTAB Facility
Target Chamber Vacuum System
FOA Vacuum System
Diagnostic Vacuum System
Target Inserter, Positioner
Laser System Performance 8ZVerification Diagnostics
Diagnostic Instrument Manipulator
Target Area Data Acquisition System
Target Area Beam Tubes
Tritium Processing System
Target Chamber Service System
Target Bay Service Systems
Final Optics Assembly
Future Target Diagnostics Support
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3.1.4.2 Cable Tray Interfaces
The Cable Trays (WIN 1.8.6.2) will provide cable tray systems for diagnostics, final optics assemblies,
turning mirrors, and other auxiliary systems in the target area. Principal interfaces include:

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

LTAB Facility
Energy Diagnostics Data System
Target Chamber Vacuum System
FOA Vacuum System
Diagnostic Vacuum System
Target Inserter, Positioner
Laser System Performance &Verification Diagnostics
Diagnostic Instrument Manipulator
Target Area Datii Acquisition System
Diagnostic EMI, EMP, and Radiation Protection
Tritium Processing System
Target Chamber Service System
Target Bay Service Systems
Final Optics Assembly
Future Target Diagnostics Support

3.1.4.3 Personnel, Safety, and Occupational Access Interfaces
The Personnel, Safety, and OccupationalAccess (WBS 1.8.6.3) will provide safe transport pathways into
the target area for personnel and equipment access, to the many systems in the NW target area. Principal
interfaces include:

●

●

●

●

●

●

●

●

●

●

●

LTAB Facility
ICCS Safety& Interlocks System
ICCS Facility Environmental Monitor
ICCS Access Control System
Target Chamber
Target Area Data Acquisition System
Tritium Processing System
Neutron &Gamma Monitoring System
Tritium Monitoring System
Target Chamber Service System
Target Bay Service Systems
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3.1.4.4 Assembly, Installation, and Maintenance Equipment Interfaces
71;tiA~;mbly, Installation,andMaintenanceEquipment(WBS 1.8.6.4) has the following principle

..

3.1.4.4.1 Talrget Chamber Service System Interfaces
The Target ChamberService System (wBS 1.8.6.4.1) will provide the ~get ch~ber lift, targetchamber
robot, and the tooling for each taskrequiredin theNIF targetchamber. Principalinterfacesinclude:

●

●

●

●

●

●

●

●

●

●

●

●

●

●

LTAB Facility
ICCS Safety& Interlocks System
ICCS Access Control System
Target Chamber Ports

r

Target Chamber First Wall
TargetChamber Mechanical StruCture
Target Inserter, Positioner
Diagnostic Instrument Manipulator
Target Chamber Cleaning &Decontamination
General Decontamination Workstation
Local Utility Services
Cable Trays
Final Optics Assembly
Personnel, Safety, and Occupational Access

3.1.4.4.2 Target Bay Service Systems Interfaces
The Target Bay Service Systems (WBS 1.8.6.4.2) will provide the lifting equipmentand fixtures required
for each transportationtask in the NIF targetbay. Principalinterfacesinclude:

● LTAB Facility
● TargetChamber First Wall Tiles
“ Energy Diagnostics Data System (FOA Calorimeters)
s Target Inserter, Positioner
● Laser System Performance& Verification Diagnostics
● Diagnostic instrument Manipulator
“ Target Area Beam Tubes
“ General Decontamination Workstation
c Local Utility Services
● Cable Trays
● Final Optics Assembly (Integrated Optics Module, Debris Shield)
“ Future Target Diagnostics Support
s Personnel, Safety, and Occupational Access

3.1.5 Major Subsystems
Not Used

19



NIF - SSDR 1.8.6 Tamet Area Auxiliarv Subsystem Desire Requirements Revision B

3.2 System Characteristics and Verification
The following sections define the minimumrequirementswhich mustbe met by the TargetArea Auxiliary
Subsystem relatedto performancecharacteristics.The approachfor verifying thatthe design andthe
hardwaremeet each requirementis listed for each.

3.2.1 Performance Characteristics

3.2.1.1 Local Utility Service Performance

3.2.1.1.1 Local Utility Neutron Activation
The electrical, network,gas, andliquidutility systems shall minimize the us?ge of materialswith poor
neutronactivationpropertieswhere possible.

3.2.1.1.2 Local Utility Safety
The electrical, network,gas, andliquid utility systems shall meet all NEC, fire safety, and site specific
regulations.

3.2.1.1.3 Local Utility Grounding
The electrical, network,gas, andliquid utility systems shall meet all groundingrequirements,as specified
in the NIF Grounding, Shielding, and Isolation Plan.

3.2.1.1.4 Local Utility Shield Wall Penetrations
The penetrations through any radiation shield wall or other shielding structure for electrical, network, gas,
and liquid utilities shall not be radially in line with the target chamber center.

3.2.1.2 Cable Tray Performance

3.2.1.2.01 Cable Tray Neutron Activation
The cable trays shall be constructed of a material that will minimize neutron activation.

3.2.1.2.02 Cable Tray Electo-Magnetic SMelding
The diagnosticcable traysshallbe fully enclosed andconstructedof a materialthatwill shield against
electro-magneticinterference(EMI)andelectro-magneticpulses @hP).

3.2.1.2.03 Cable Tray Security
Select cable traysshall be able to handleclassified datasignal cables.

3.2.1.2.04 Cable Tray Bandwidth
Cable trayrunsfrom targetdiagnosticsto electronicdiagnosticequipmentshall be as shortas possible to
maximim signal bandwidth.

3.2.1.2.05 Cable Tray Safety
The cable tray systems shall meet all NEC, fw safety, and site specific regulations.

3.2.1.2.06 Cable Tray Grounding
The cable tray systems shall meet all grounding requirements, as specified in the NIF Grounding,
Shielding, and Isolation Plan.

3.2.1.2.07 Cable Tray Cable Types
The cable traysshall be able to accommodatebothhardwire andfiberoptic cables.

3.2.1.2.08 Cable Tray Shield Wall Penetrations
The penetrations through any radiation shield wall or other shielding structure for cable trays shall not be
radially in line with the target chamber center.
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.

3.2.1.3 Personnel, Safety, and Occupational Access Performance

3.2.1.3.1 Oxygen and Carbon Dioxide Monitoring
Provisionsformonitoringoxygenandcarbondioxidegas levelsforpersonnelsafetypurposesshallbe
madeas required.

3.2.1.3.2 Transport Pathways
Provisions for transport pathways in the target area (target chamber, target bay, switch yard, and
diagnostic building) shall be made as required.

3.2.1.4 Assembly, Installation, and Maintenance Equipment Performance

3.2.1.4.1 Target Chamber Service System Performance

Figure

I ---

-HYmdk I.lfl

3.2.1.4.1 preliminary Target Chamber Service System

21



NIF - SSDR 1.8.6 Target Area Auxiliary Subsystem Design Requirements Revision B

3.2.1.4.1.01 Target Chamber Cleaning
The robot system shall be capable of handing a cleaning system to facilitate cleaning of fixed debris and
deposits from the first wall tiles. The robot shaii be capable of manipulating the cleaning end effecter
within the entire inner target chamber space. The system shail run in autonomous mode during this
operation.

3.2.1.4.1.02 Target Chamber Vacuuming
The robot system shall be capable of handling a vacuuming system to facilitate cleaning loose debris from
within the inner target chamber. The robot shall be capable of manipulating the vacuum end effecter within
the entire inner target chamber space. The system shall run in autonomous mode during this operation.

3.2.1.4.1.03 First Wall Panel Removal and Replacement ‘
The robot system shall be capable of first wail removal and replacement within the target chamber. This
wiil include grasping the tile, unfastening the tile from the chamber, placing the tile at a chamber port for
extraction, retrieving anew tile, placing and fastening the new tile to the chamber wall. The robot will be
run primarily in autonomous mode but other manual modes shail be provided to ailow for accommodation
of off-normai situations.

3.2.1.4.1.04 Beam Dump Maintenance
The robot system should be capable of beam dump maintenance. This may include removal and
replacement within the target chamber similar to the fmt waii maintenance. The robot wiil be run primarily
in autonomous mode but other manual modes shall be provided to aiiow for accommodation of off-normal
situations.

3.2.1.4.1.05 Remote Chamber Video Inspection
The robot system shaii be capable of remote chamber video inspection. The vision system will give the
operator and robot controller a means of inspecting the target chamber interior without a human entering
the chamber. The inspection head shall consist of multiple cameras and lighting which shsll be controlled
from the control room. Some inspection capabilities may be included on other robot tools in addition to the
video head. The robot shall be run in autonomous or teleoperated mode in this operation.
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3.2.1.4.1.06 Man Lift Chamber Access
The system shall be capable of acting as a man lift to access the target chamber interior. A man basket will
allow operators with tooling to be positioned at all locations within the target chamber. The operators may
enter the chamber with the lift or from a side port m stiety tiOWS. The system Wmbe controlled in manual
joint mode from the lift basket during this operation.

Figure 3.2.1.4.1.06 Preliminary Target Chamber Robot with Man LMtEnd Effecter

3.2.1.4.1.07 Plenum Cover Installation
The pedestal lift shall be capable of placing the plenum cover at the bottom of the plenum to allow for
vacuum to be placed on the chamber. This will be primarily a manual operation with autonomous safety
checks.
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3.2.1.4.1.08 Facility Considerations
The robot shall be stored within the diagnostics building and transported via a cart to the lift when needed.
The robot shall enter the pedestal through a fwd.opening at the bottom of the pedestal.

CLEANING MAN LIFT TILE MAINTENANCE
OR
FOA COVER HANDLING

Figure 3.2,1.4.1.08 Preliminary Target Chamber Robotic Manipulator Tasks

3.2.1.4.1.09 Remote Operation
The robot shall be operated Ikom a remote control room located in the diagnostics building. Video and
iighting shail be placed within the chamber during operation. The robot controller shail posses redundant
coiiision avoidance capability. Operation shail be performed by NIF technicians trained for robot use.

3.2.1.4.1.10 Construction / Maintenance
The robot should be maintainable as a standard industrial mechanism where possible. It shall be capable of
withstanding cleaning in the general decontamination workstation (GDWS) on a regular basis for removal
of contamination. The chamber iift shail be maintainable after the NIF is completed.
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3.2.1.4.1.11 Lift Storage / Installation
The chamber lift shall retract below the basement floor within the target pedestal. The floor interface shall
allow access and transPort through the pedestal. The telescoping lift shall contain all cabling internally and
facilitate quick robot cbnnectionon thelft table

Figure 3.2.1,4.1.11 Preliminary Target Chamber Lift
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3.2.1.4.2 Target Bay Service Systems Performance

3.2.1.4.2.01 Final Optics Assembly Transport
The Final Optics Assembly (FOA) lifting equipment and fixtures shall be designed to remove and replace
all FOA Integrated Optics Module (IOM) and ail FOA Debris Shield (IX) LRU’S.

3.2.1.4.2.02 Beam Tube Transport
The beam tube lifting equipmentandfixturesshallbedesignedto remove and replaceallbeamtube
LRU’S.

3.2.1.4.2.03 Diagnostic Transport
The diagnosticlifting,fmture,andtransportequipmentshallbedesignedto&move and replace all
diagnostic LRU’S.

3.2.1.4.2.04 First Wall Panel Transport
The fmt wallpanel lifting equipment and futures shall be designed to transport all first wall panel LRU’S.

3.2.1.4.2.05 LRU Adjacencies
As a design goal, ail LRU lifting equipment and f~tures should be designed to remove and replace a LRU
with minimum disturbance of adjacent equipment.

3.2.2 Physical Characteristics
Not Used.

3.2.3 Reliability, Availability, Maintainability (RAM)

3.2.3.1 Lifetime
The Target Area Auxiliary Subsystems shall be designed to operate for 30 years.

3.2.3.2 Replaceability
Any portion of the Target AM Auxiliary Subsystem which cannot reasonably be designed for 30 year
lifetime shall be&signed to be replaced or repaired at reasonable cost in a timely manner consistent with
the overall availability of the Target Area Auxiliary Subsystem and annual maintenance budget allocations.

3.2.3.3 Reliability
The Target Area Auxiliary Subsystemshall have an overall nhbility of TBD%. Reliability is defined as
the pfobabiiity of meeting the minimum requirements of the experiment per no-yield shot.

3.2.3.4 Inherent Availability
The TargetArea Auxiliary Subsystemshallhavea shot availabilityof at leastTBD%. The system is
unavailable when it is undergoing unplanned maintenance. Unplanned maintenance includes failure
detection and active repair as well as logistic and administrative downtimes.

3.2.3.5 Maintainability
The Target Area auxiliary Subsystem shall have a scheduled maintenance plan that fits within an overall
annual plant goal of 69 days. The unplanned maintenance goal is TBD days per year. Opportunistic
maintenance activities are performed between shots and during other system downtimes.
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3.2.3.6 Recovery From Abnormal Events
The time requiredfor the TargetAreaAuxiliarySubsystemto recover from any abnormalevent shall be
less thanthe maximum times cited below, as a functionof the expected yearly frequencyof occurrenceof
the event.

~ N Time

l> F>lE-2 1 week
lE-2>F25E-4 3 months

Probabilities listed in DOE-STD- 1020-94 shall be used for natural phenomena.
,

3.2.4 Environmental
The site for NIF has not yet been selected. The present design is therefore non-site-specific. For the
purpose of Title I design of the TargetArea Auxiliary Subsystem, it shall be assumed that NIF will be
constructed at a site with the general infrastructure as available at candidate sites. Specific environmentzd
assumptions are listed in the following sections.

3.2.4.1 Ambient Temperature/Humidity
All Target Area Auxiliary Subsystem components within the target area building shall meet all
requirements when operated at a temperature of 20 C * 0.3C, a relative humidity of 30% to 60%, and a
pressure equal to ambient atmospheric pressure* locm water (to accommodate negative air system). Any
Target Area Auxiliary Subsystem components normally operated outside the target area building shall meet
all requirements when operated between 44 C (dry bulb, winter) and 20.6 C(wet bulb, summer) or 37.8
C (dry bulb, summer), and local atmospheric pressure.

3.2.4.2 Ambient Vibration
The Target Area Auxiliary Subsystem shall meet all requirements, while being exposed to ambient random
vibration of le- 10 g2/Hz, from 1 to 200 Hz, applied at the floor surface of the foundation of the target area
building.

3.2.4.3 Ambient Cleanliness
The Target Area Auxiliary Subsystem shall meet all requirements when operated within the NIF LTAB.
The ambient cleanliness levels in pertinent areas of the LTAB areas follows

.
lent Cl_ss _

Laser Bay 100,OOO
Switch yard 100,OOO
Target Bay 100,000

3.3 Design and Construction
The Target Area Auxiliary Subsystem will preparedetailed designs and specifications as construction
documents. All equipmentand materialswill be describedin detail in the specitlcations. Constructionwill
be per design and specifications and per acceptable industry standards. All installed systems will be tested
for final acceptance for performance requirements.

3.3.1 Hazard Classification
The TargetArea Auxiliary Subsystem shall be designed, constructed, and operated as part of the NIF such
that it is a low-hazard, radiological component of the NIF.
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3.3.2 Safety
Unless otherwise specifkd herein,all elements of the TargetAma AuxiliarySubsystemshall meet the
requirementsof the LLNL MechanicalEngineeringDesign Safety Standards,LLNL ElectricalEngineering
Design Safety Standards,andthe LLNL Laser Safety Standards.

3.3.2.1 Life Safety
The TargetAxes Auxiliary Subsystem shallcomply with the life safety requirementsin DOE Order420.1,
Facility Safety. The targetama auxiliarysubsystemsshall have adequatemeans of egress, protectionof
verticalopenings, traveldistances, capacities, andemergency lighting.

3.3.2.2 Construction & Occupational Safety
Constmction safety shall comply with the requirementsof 29 CFR 1926, O;HA andDOE Order440.1,
WorkerProtectionManagementfor DOE FederalandContractorEmployees.

Industrial hygiene and occupational safety shall comply with the requirements of 29 CFR 1910, OSHA
and DOE Order 440.1, Worker Protection Management for DOE Federal and Contractor Employees.

3.3.2.3 Fail-Safe Design
Whereverreasonablypossible, the TargetAreaAuxiliary Subsystemshall be designed to fail safe upon
inadvertentloss of power, accidentalbreachof isolated areas,or otherfailure.

3.3.2.4 Robotic Systems Safety
Robotic systems within the TargetAma AuxiliarySubsystemshall comply with the requirementsof
ANSVRIA R15.06 1992, American National Standardfor IndustrialRobots and Robot Systems - Safety
Requirements.

3.3.3 Human Factors
The TargetAea Auxiliary Subsystemshall be designedin an ergometricfashionto ensurethathuman
reliabilityduringoperationandmaintenanceis sustainedat a level consistentwith meeting overall
availability andreliability objectives. Consistencyin displays, warnings,andhumaninterfacesshould be
maintainedthroughoutthe targetexperimentalsystem andif possible throughoutthe NIF facility (i.e.: GUI
displays, computer operating systems, computersystems, access ports, tooling, etc.).

3.3.4 Supervisory Software Access to Distributed Control Points
The TargetArea Auxiliary Subsystemwill have a controlsystem which shall be designed to provide the
local andremote control functionsrequiredfor normaloperationandmaintenance.The TargetAnm
Auxiliary Subsystem shall provide the NIF ICCS access to its control system as required.

Access to all distributed control points that m integrated into the control system shall be made by Front
End Processors that implement the hardware-level interface to the control points. The FEP software shall
implement those functional requirements that are determined by requirements analysis to be allocated to the
FEP layer in the controls architecture. The requirements analysis shall be guided by the physical properties
and performance constraints of the control hardware, and by those operational scenarios requiring
operation independent of the supervisory software or locality of control.
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3.3.5 Documentation and Records
The TargetArea Auxiliary Subsystemshall provide stilcient documentationto comply with the “NIF
QualityAssurancePlan”, and “DOE Order5700.6C, QualityAssurance,Criterion-4Documents and
Records” which states:“Documents shall be prepared,reviewed, approved,issued, used andrevised to
proscribeprocesses, specify requirementsor establish design. Records shall be specified, prepared,
reviewed, approved,andmaintained.”

Examples of documents that should be controlled include drawings, analysis calculations, specifications,
computer codes, purchase orders, vendor supplied documents, procedws, work records, test records,
and data sheets. Revisions should be reviewed by the organizations that originally prepared and approved
the documents. Controlled documents should be distributed to those doing the work.

w

3.3.6 Design Process
Design shall be carriedout using soundengineeringprinciplesand appropriatestandards.Design work
including changes shall incorporateapplicablerequirementsanddesign bases. Interfacesshall be identified
andcontrolled. The adequacyof design productsshall be verified or validatedby qualified individuals
otherthanthose who did the work. VerificationandValidationwork shall be completed before approval
andimplementationof the design.

3.3.7 Future Modifications and Upgrades
As a design goal, the TargetArea Auxiliary Subsystem shouldprovide for futurereconfigurationand
mtilcation at minimumcost andwith minimumeffect on the overall operationof the facility.

3.3.8 Decontamination and Decommissioning
The TargetAmxIAuxiliary Subsystemdesign shall meet the requirementsof DOE Order420.1 andsite-
specific requirements.The TargetAreaAuxiliary Subsystemshall include considerationsto allow cost
effective futuredecontaminationanddecommissioning(D&D) of all componentsandequipment.

3.4 Logistics

3.4.1 - Spare Equipment
As a part of the desigdconstruction projec~ the Target Area Auxiliary Subsystem shall provide an initial
compliment of spare parts as required to activate the system.

3.4.2 Maintenance Equipment
As a part of the design and construction, the Target Area Auxiliary Subsystem shall provide all equipment
required to inspect service, clean, decontaminate, and maintain all of its components to meet the
maintainability and availabdity ~uirements in 53.2.3. Maintenance equipment shall include all handling
futures, lifting equipment, and other special tools not otherwise available within NIP, that are necessary to
perform any planned (scheduled or unscheduled) maintenance activity.

Other
$0: used

3.6 Major Component
Not Used

Characteristics and Verification
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4.0 QA Provisions
(?ualh’ Assmce fortie Tw~etAreaAtifiq SubsystemWillbedeterminedbyverification methods
identified in $3, in combination;with the iden~led Qu-alityLevel for individual components.

4.1 Q-Level Assigned

WBS WBS Element Title Assigned Why Not Q-Level 3?
Element Q-Level
Number

1 2

1.8.6.1 Local UtilityServices : ‘

1.8.6.2 Cable Trays 4

1.8.6.3 Personnel, Safety, and 4 Failureof the Oxygenor Carbon Dioxide

Occupational kcess
rnonitofacouldmaullin asphyxiationof
wwfrefa.

1.8.6.4.1 Tar9et ch~~r 4
Service System

1.8.6.4.2 W@ Bay 4
Service Systems

4.2 Quality
Reserved

4.3 Quality
Reserved Used

5.0 Notes
Not Used

Requirements

Assurance Measures (verification requirements)

6.0 Revision Record
& = ~
A 24 July 96 InitialDocument

Rev Date ECR# By Description of/ Reason for c hange
A 8123196 da ~
B 10/20/96 76 Dohoney correctEMIprotectionto only diagnosticcable trays
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