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��OVERVIEW

�Purpose and Scope of this Document

This document outlines procedures for managing and mitigating radiation hazards at the Weapons Neutron Research (WNR) Facility. It does not address normal industrial safety and hygiene issues (e.g., crane operations, fire protection, hazardous waste, etc.) that are not directly associated with beam delivery.

Location of Work

The Neutron Science and Technology Group, P-23, operates the Weapons Neutron Research Facility (WNR), located at TA-53 in buildings MPF-7, MPF-29, various detector sheds in the surrounding time-of-flight yard, and the staff shop in MPF-17. A complete list of buildings associated with WNR operations is provided in Table A-1 (Appendix A).

Purpose of Work

The WNR facility is used for basic and applied research in nuclear physics and related fields. Two experimental areas are available. In Target 2 (the Blue Room), proton-induced reactions can be studied using the primary proton beam. An external proton beam can be configured. At Target 4, the 800-MeV proton beam from the LANSCE accelerator is used to create neutrons which are used to study neutron-induced reactions. A more detailed description of the facility is given in Appendix A. 

Description of Work

There are four operating conditions which must be separately addressed:

Start-up

Normal Operation

Maintenance and set-up

Disassembly and removal of experiments

There are different areas where work occurs at WNR and the radiation safety hazards associated with each of these is somewhat different. The on-going work in each area is much the same. These various areas are indicated on the facility plan shown in Figures A-1–A-4. The four areas are: 

Target 2 Experimental room (Blue Room)

Target 2 flight paths and collimator pits

Target 4 flight paths

Target-2/4 Fence Exclusion areas

Hazards

The major radiation hazard at WNR during normal operation exists only during the LANSCE run cycle. This hazard is the accidental exposure of personnel to ionizing radiation created by the proton beam and the secondary neutron beams. Protection must be provided for three different conditions: 

The first occurs in areas that are known to have high radiation levels when the proton or neutron beams are on.

The second is due to errant beam conditions which could cause high radiation levels in areas that are normally expected to have low levels of radiation.

The third is radiation from beam line components or experimental apparatus that may have become activated during operation.

There are special hazards associated with the start-up of the facility after an extended period without beam, such as occurs for maintenance. A running period is defined as a group of LANSCE run cycles separated by no more than two weeks. Between running periods shielding may be moved, beam lines dismantled, electrical systems altered, fences removed, etc. After any such changes there is a danger that areas previously safe for personnel access could have high radiation levels or that access could be possible to areas known to be unsafe.

During periods of maintenance and set-up, as well as during disassembly and removal of experiments, there is a risk of personnel exposure to activated beam-line components or experimental apparatus. This includes the risk of exposure to the general public if radioactive parts are transferred off site. 

Beam Delivery

AOT-6 is responsible for protecting personnel from exposure to ionizing radiation due to errant beam conditions. AOT Division will install and maintain errant-beam detection equipment to limit beam current and/or beam losses as follows: 

Beam loss in the Blue Room will be limited to the equivalent of stopping 100 nA of 800-MeV beam in the center of the room.

Primary proton beam that is accidentally allowed to go down the Target-2 zero-degree flight path (2FP00) will be stopped before unsafe radiation levels are attained in the areas of the south yard that are not personnel exclusion areas.

Maximum beam current in the transport lines to Targets 2/4 will be limited to a specified value (10 mA at present).

WNR Operations

P-23 is responsible for most aspects of radiation safety at WNR. P-23 shall provide an appropriate level of site-specific training to all visitors, users, and staff from P-23, as well as to operations and support staff from other divisions. All laboratory personnel and visitors doing research or other work at the WNR facility are required to adhere to the policies and procedures specified in this SOP.

The WNR Operations Team Leader, under the authority of the P-23 Group Leader, is responsible for ensuring that the specified procedures are followed. 

The WNR Safety Officer will interface with the safety personnel of P Division, AOT Division, LANSCE, and ESH Division to resolve safety issues of mutual concern. 

The WNR Physicist on Duty (POD) will be the initial point-of-contact for operations and safety concerns when the Team Leader or Safety Officer are not present.

Personnel Safety Systems

The Personnel Safety System (PSS) is a system of interlocked barriers, gates, and warning devices that prevents occupation of areas that may have unsafe radiation levels during beam delivery. The LANSCE Central Control Room (CCR) will not deliver proton beam to WNR unless the WNR Target 2/4 PSS indicates that it is safe to do so. P-23 is responsible for maintaining the PSS for all Target-2 and Target-4 flight paths as well as the PSS for the Target 2/4 Fence Exclusion Area. When these PSS systems must be modified in any way, the WNR Safety Officer must document and approve changes. The LANSCE Operations Safety Committee (LOSC) should also be notified and consulted about design changes. The PSS systems for all primary beam areas (Blue Room and Target 4 Tunnel) are maintained and tested by AOT-6. A description of the WNR PSS systems and their interface to the LANSCE Radiation Security System (RSS) is provided in Appendix B.

Training and Access Requirements

The LANL Radiological Control Manual (LM107-01) or “RadCon Manual” specifies training requirements for access to radiological areas. General training requirements for work at WNR are summarized below:

TA-53 Site Specific Training is required for unescorted access to TA-53.

LANL General Employee Radiological Training (GERT), is the minimum requirement for unescorted access to Controlled Areas.

Radiation Worker I training is required for unescorted access to Radiation Areas and Radiological Buffer Areas and is also required to become an authorized user of P-23/WNR radioactive sources.

WNR-ROP-16 (WNR Site Specific Training) is a short document that must be read by all users of WNR facilities.

WNR-ROP-14 [Access Requirements for WNR Target 2 (Blue Room)] must be read by persons who will be working in the Blue Room.

The WNR South Yard will normally be posted as a Controlled Area, implying radiation levels < 5 mrem/hr. Target-2 and Target-4 detector buildings are designated as Controlled Areas only when the respective flight path shutter is closed. Entry to a detector building when the flight path shutter is open is prevented by the flight path PSS. The Target 2/4 Fence Exclusion Areas are designated Controlled Areas and entries are permitted only when the beam is off (Line-D beam plugs LDBL05–06 in). The Blue Room will normally be posted as either a Radiation Area or a Radiological Buffer Area. Entry to this room is prevented during beam delivery.

WNR Operations Manual

In addition to the general procedures outlined in this document, many specific activities at WNR are controlled by other formal procedures, either Standard Operating Procedures (SOP), Routine Operating Procedures (ROP), or Radiation Work Permits (RWP). The WNR Operations Manual contains all SOPs and ROPs unique to the WNR facility. The WNR Operations Team Leader is responsible for approval of these procedures. To assist in this approval, ROPs will be reviewed by the WNR Safety Officer, by ESH-1, and in cases where AOT-6 Operations personnel are involved, by an AOT-6 staff member. A copy of this manual will be available in the P-23 Group Office and several other locations. An index of procedures in this manual is provided in Appendix C.

Experiment Safety Review

The P-Division Management Plan and DOE Order 5480.25 (Safety of Accelerator Facilities) both require documented experiment safety review. The review procedure for WNR experiments and for experiments on LANSCE flight paths for which P-23 is responsible (1FP2,4,5,11) is detailed in WNR-ROP-14 (Experiment Technical and Safety Review at WNR).

All experiments will be reviewed yearly. Yearly review will ensure that changing safety requirements are met and that incremental changes to an experiment, such as replacement of targets or detectors, continue to meet safety standards.

Technical and Safety Review Worksheets must be filled out by an experiment spokesman or designated representative and returned to the WNR Safety Officer. After initial worksheet review, the WNR Safety Officer will either recommend approval to run or will organize a review committee. Experiment review at the worksheet or committee level will involve safety aspects of the experiment setup, design, and operation. The review will address hazards and compliance issues with respect to:

Radiological control

Industrial safety and health

Waste generation and disposal

Hazardous material transport and storage

The WNR Safety Officer will document the review process and present recommendations to the WNR Operations Team Leader. The recommendations may include requirements that must be met before the experiment is allowed to run. The WNR Operations Team Leader has final approval authority.

��STANDARD OPERATING PROCEDURES

�Start of Operations

At the beginning of each running period a check of all the PSS systems will be performed. The detailed procedures for these checks are given in WNR-ROP-01 (Target-4 Flight Path PSS Check), WNR-ROP-02 (Target-2 Flight Path PSS Check), and WNR-ROP-03 (WNR Target-2 and Target-4 Fence PSS Check). 

Before beam is first delivered to WNR after more than two weeks of down time, a preoperational check of the WNR facility will be carried out by P-23/WNR operations staff. This will be performed in accordance with WNR-ROP-04 (Pre-Operational Checks of WNR Facility). 

At the beginning of each running period the integrity of the shutters will be checked by measuring the radiation levels in the beam path with shutters closed. The shutter-closed radiation levels must be below 5 mrem/hr in accessible areas, and should be less than 1 mrem/hr. Prior to completion of the shutter surveys, the WNR Safety Officer will lock up all flight paths and hold all PSS keys to prevent personnel access.

Near the beginning of each running period radiation surveys will be performed by ESH-1 to verify that (with the maximum normal beam to Target 4) radiation levels everywhere inside the South Yard are below 5 mrem/hr except within the exclusion areas defined in Appendix A. Surveys will be done with neutron shutters both open and closed. If major changes have been made to flight path collimation or shielding the WNR Safety Officer may determine that initial beam will be delivered to Target 2/4 with the entire South Yard designated as a personnel exclusion area that is swept and locked according to the procedure WNR-ROP-05 (Sweep and Lock Up of WNR South Yard).

Target-2/4 Personnel Safety System (PSS)

Access to the detector buildings or flight paths containing exposed neutron beams is controlled by a Personnel Safety System (PSS). The Target-2 PSS currently allows entry only when Line-D beam plugs LDBL05–06 are inserted. Target-4 PSS will allow entry to a flight path only when the neutron shutter is closed. Documentation of the PSS is maintained by the WNR Safety Officer.

The PSS logic boxes will be kept locked under a dedicated key (Appendix D). Keys will be held by the WNR Safety Officer. The PSS electronics may only be repaired by, or under the supervision of, trained and authorized personnel. At present, the only authorized personnel are the WNR Safety Officer and Alternate. Additional people may be authorized by the WNR Safety Officer.

If the PSS fails during a beam cycle the WNR Safety Officer must be contacted. He or she will determine the nature of the failure and arrange for repair. If a PSS system is repaired after initial checkout, it must be re-checked according to WNR-ROP-01, WNR-ROP-02, or WNR-ROP-03.

Failure of a PSS may be reportable to the DOE under Order 5000.3B. The TA-53 Facility Manager will make this determination.. Failure of the PSS in an unsafe manner will require investigation before normal beam operation is restored. In this case, the WNR Operations Team Leader (or designee) must approve restoration of beam. Note that the AOT-6 Operations Manual (Sec 5.5) also requires specific approval from cognizant AOT-Division personnel for restoration of beam operation.

Operation of Target-4 Flight Paths

There are seven penetrations in the bulk shield surrounding Target 4 that can be used to provide external neutron beams. These are located on the left at 90�SYMBOL 176 \f "Symbol"�, 30�SYMBOL 176 \f "Symbol"�, and 15�SYMBOL 176 \f "Symbol"�, and on the right at 90�SYMBOL 176 \f "Symbol"�,60�SYMBOL 176 \f "Symbol"�, 30�SYMBOL 176 \f "Symbol"�, and 15�SYMBOL 176 \f "Symbol"� (designated as 4FP90L, 4FP30L, 4FP15L, 4FP90R, 4FP60R, 4FP30R, 4FP15R). Penetrations that are not in use are plugged with a combination of steel and polyethylene. 4FP90R has a narrow beam ( 0.25 inch diameter) that is used for a facility beam-pulse monitor. It has no shutter and is shielded with concrete blocks. The other flight paths that are in use have shutters (mounted in the penetrations in the Target-4 bulk shield) that can be remotely opened and closed. Flight paths with shutters are completely enclosed to prevent personnel access to the neutron beam. The enclosure is effected through a combination of beam pipe, shielding, fencing, and lockable buildings. The buildings generally have exposed neutron beams in which experiments are performed.

Work in Exclusion Areas with Beam ON

It is rarely necessary to enter a detector shed or flight path while the neutron beam is on; and these areas are normally exclusion areas. Occupancy of an exclusion area with the PSS secure (except for testing as described in an ROP) is considered an interlock bypass. Authorization for such entry must be made with a Radiological Work Permit (RWP), approved by ESH-1 and the WNR Safety Officer, and authorized as described in the section: “PSS Interlock Bypasses” in this SOP.

Target-4 Flight Path Fences

Occasionally, it is necessary to work on a neutron flight path outside of the Target-4 Fence Exclusion Area while beam is being delivered to Target 4. This work may require dissassembly of fences or other changes to the normal flight path configuration. In such cases, the WNR Safety Officer will hold all PSS keys for the affected flight path (except for one to allow doors to be opened) to prevent the PSS from being secured and the shutter opened. If it is judged necessary, the shutter controller should be locked out according to LANL Lockout/Tagout procedures. After the work is completed, it may be necessary to check the flight path PSS system according to WNR-ROP-01.

Entry to Target-4 Detector Sheds

Detailed procedures for entry to Target-4 flight paths and detector sheds are provided in WNR-ROP-17 (Entry, Sweep, and Lock Up of Target-4 Flight Paths). The PSS system prevents entry into Target-4 detector buildings or flight paths while the neutron beam is on (shutter open). The key release to enter a detector building is interlocked to the shutter for that flight path. The shutter must be closed to obtain a key release and enter the building.

To secure the PSS for a Target-4 flight path, it may be necessary to first set “SWEEP IN PROGRESS” with a MPF-66 key. This condition is obtained by leaving the door to the shed open for longer than 30 seconds. This key reset was formerly performed by ESH-1 personnel with a MP-228 key. ESH-1 assistance is no longer required to reset and sweep Target-4 flight paths.

Operation of Target-2 Flight Paths

There are seven flight paths penetrating the Target-2 shielding. These are 2FP0, 2FP7.5L, 2FP30L, 2FP120L, 2FP15R, 2FP60R, and 2FP150R. The flight paths are equipped with a PSS designed and built by AOT-6 and maintained by P-23. Flight path 2FP15R does not have a PSS, but is plugged with water bottles, and access to its detector pit has been precluded by steel plates. The Target-2 PSS allows access to the detector sheds on each flight path only if the proton beam is off as indicated by insertion of LDBL05-6. The PSS also controls access to the six collimator pits located on the Target-2 flight paths. Access to the collimator pits on these flight paths is allowed only with the proton beam off.

Entry to Target-2 Flight Paths

Detailed procedures for entry to Target-2 flight paths and collimator pits are provided in WNR-ROP-06 (Entry, Sweep, and Lock Up of Target-2 Flight Paths). The PSS system was designed to allow entry when the flight path is plugged or when Line-D beam plugs LDBL05–06 are in. Presently, the beam plug interlocks are disabled pending resolution of questions regarding the effectiveness of the plugs and plug interlocks. This means that entries to Target-2 flight paths or detector sheds can be made only after LDBL05–06 are in. 

Some of the detector sheds on the Target-2 flight paths are locked with a KIRK lock and have a key release unit located next to the door. Other sheds provide exclusion through the use of electric door latches that will open with a push button. The key release or door release is enabled only when Line-D beam plugs LDBL05–06 are in. 

Detector sheds with electric door releases may also be entered by using a WNR South Yard key (LDBL05 Kirk key). This key is obtained from CCR and can be released only when the Line-D plugs are in.

Entry to Target-2 Collimator Pits

The detailed procedure for entry and sweep of the Target-2 collimator pits is provided in WNR-ROP-06. Entry can be made only with beam off (LDBL05–06 in).

The collimator pits may be classified as confined spaces. If they are entered with the large lid removed, they are not considered as confined spaces and no special precautions are necessary. The third pit on 2FP00 is only accessible through the small hatch and therefore a confined space entry procedure must be followed.

Entry to Target-2/Target-4 Fence Exclusion Areas

The area surrounding the Target-2 dome is designated the Target-2 Fence Exclusion Area. This area is fenced and locked and access is controlled  through the Target-2 Fence PSS. Entry to the Target-2 Fence Exclusion Area is made through the Target-4 Fence Exclusion Area. The Target-4 Fence Exclusion Area surrounds the Target-4 bulk shield; access is controlled by the Target-4 Fence PSS. These safety systems are described in Appendix B. Entry to these exclusion areas is allowed only when the proton beam to WNR is off (LDBL05–06 in).

The detailed procedures for entry to these areas and for sweep and lockup are given in WNR-ROP-07 (Entry, Sweep, and Lock Up of the Target-2 Fence) and WNR-ROP-08 (Entry, Sweep, and Lock Up of the Target-4 Fence).

Blue Room Experiments

Experiments may be set up within the Target-2 room (Blue Room). Because the primary proton beam is transported through this room, special considerations apply to both routine and non-routine operations in this area. With beam off, the Blue Room is typically posted as either a Radiation Area or a Radiological Buffer Area due to activated beam-line components and other apparatus. The minimum requirement for unescorted access to this room is Rad Worker I training. ESH-1 escort is required for the first entry to the Blue room following proton beam operation. Experiments or operations that pose special hazards, as determined by the WNR Safety Officer or in the experiment Technical and Safety Review, may be required to operate under an SOP or a Radiological Work Permit (RWP). An SOP or RWP may be especially required for handling of targets that are exposed to the primary proton beam. Activated materials that are to be stored in the Blue Room must be surveyed and tagged by ESH-1 and stored in an appropriately labeled container or locked cabinet.

Maintenance and Set-up

Before doing any maintenance or set-up in the Target-2 experimental room, Target-4 neutron shutters, or neutron flight-path collimators, ESH-1 must be called to survey the beam line components for residual radiation. ESH-1 will determine if there is a need for special radiation monitoring devices such as pocket dosimeters, or if a Radiological Work Permit (RWP) is required.

All beam line components must be monitored by ESH-1 for residual radiation before any cutting, grinding, or welding is performed on them. If the contact radiation levels are less than 0.1 mrem/hr no special action is needed. For levels between 0.1 and 0.5 mrem/hr plastic or paper sheeting must be used to control the spread of radioactive contamination. If the level is between 0.5 and 100 mrem/hr, an RWP is required. Contact ESH-1 for advice. For radiation levels higher than 100 mrem/hr ESH-1 should be consulted for special instructions. A post-work survey will be performed by ESH-1 to assure proper contamination cleanup and control.

PSS Interlock Bypasses

An Interlock Bypass is defined as any change in configuration of the PSS system after it has been certified as ready before a running period. This will include, for example:

Temporary jumpers or other rewiring of the PSS system

Adjustment of PSS instrument operating parameters

Release of spare PSS Kirk Keys 

Personnel occupying a PSS controlled area with the PSS secure

The bypass must be approved by the WNR Operations Team Leader (or his designee) and by an AOT-6 staff member designated by AOT management. The bypass will be noted in two places: The WNR Operations Log and the LANSCE CCR Bypass log. When the bypass is cleared, it shall be noted in both logs.

Experiment Disassembly and Removal

Before disassembly of any Target-2 experiment, ESH-1 must be called to survey the apparatus for residual radiation. ESH-1 will determine if there is a need for special radiation monitoring devices such as pocket dosimeters. Before disassembling any Target-4 neutron shutters, ESH-1 must be called to monitor the activity.

ESH-1 must survey any apparatus used in a neutron or proton beam before it is removed from the WNR facility. ESH-1 must be notified before any equipment found to have a contact radiation level greater than normal background is taken through the TA-53 gate. Radioactive material transported by vehicle must meet Laboratory and DOT requirements. Beam line components will be treated as activated or contaminated, and cannot be released for unrestricted use.

Use of Radioactive Sources

Radioactive sources are carefully controlled. The WNR Source Custodian keeps a record of all radioactive sources in use at WNR and of people authorized to use them. Sources are kept in a locked cabinet and safe in MPF-29. Any source that is removed must be logged in a record kept at this location. Any person wishing to use any of the WNR radioactive sources must first be properly trained and authorized in writing by the WNR Source Custodian. The WNR source policy and procedures are outlined in WNR-ROP-13 (Site-Specific Policies for Radioactive Source Control at WNR).

Any person checking out a radioactive source is responsible for its safe use. If a source is not under the direct control of the user it must be kept locked in an area labeled “Radioactive Material”. Sources should be carried in a suitable shield and when they are used they should be positioned so that personnel are generally at least one meter away. Sources transported in a vehicle must meet Laboratory and DOT requirements.

Sources that are suspected of leaking, have been dropped, or have undergone any use or abuse that may have compromised their integrity shall be immediately reported to ESH-1 and the Source Custodian and leak-tested. Any missing sources must be immediately reported to the source custodian.

Storage of Radioactive Materials

Radioactive material (other than sources) may be present at WNR in the form of activated beam line components and samples. Such material must be stored in a locked and labeled radioactive material storage area.

Radioactive material must be stored in locked areas. Small items may be stored in the source safes described in the previous section. In addition, radioactive material cabinets are located in many of the detector stations. Large items may be stored in the fenced area at the west side of the Target-4 time-of-flight yard or in the Blue Room. In all cases the radiation level outside the storage area (or cabinet) due to the contents must be less than 5 mrem/hr. All radioactive items stored must be labeled with activity.

��EMERGENCY PROCEDURES

Any radiation occurrence, such as a spill of radioactive or hazardous material, unanticipated or unexpected exposure of personnel to ionizing radiation, or failure of a safety system, such as the PSS, must be reported immediately to the Area-A Health Physics Office or to the Accelerator Health Protection Group Office (ESH-1) and to the LANSCE CCR (during accelerator running periods). It must also be reported immediately to the WNR Operations Team Leader (or WNR Physicist on Duty during periods of beam availability) and the TA-53 Facility Manager or Facility Manager Designate, who will determine if the occurrence is Reportable. The WNR Safety Officer should also be notified as soon as possible.





Emergency Contacts:



		Area-A Health Physics Office	667-7069

		ESH-1, Accelerator Health Protection	667-5890

		LANSCE Central Control Room (CCR)	667-5729

		WNR Physicist-On-Duty (POD)	8-1-505-699-1776 (cellular)

		P-23 Group Office	667-5005

	Steve Wender	WNR Operations Team Leader	667-1344 (office)

			8-1-505-699-2795 (cellular)

	Rich Ryder	TA-53 Facility Manager	667-2936

	Terry Taddeucci	WNR Safety Officer (WSO)	665-3114 (office)

			104-7131 (pager)

	John Ullmann	Alternate WSO	667-2517 (office)



���Appendix A

Description of the WNR Facility

�Line D supplies beam to two separate experimental areas:  MLNSC (Target 1) and WNR (Target 2 and 4). MLNSC (Manual Lujan Neutron Science Center) is an area where thermal and epithermal neutrons created by the pulsed proton beam from the Proton Storage Ring (PSR) are used for basic research in materials science and nuclear physics. At WNR (Weapons Neutron Research Facility) high energy neutrons and protons are used for basic research in nuclear physics and for weapons-related measurements.

Figure A-1 shows a schematic view of the Line-D facilities. The primary proton beam from the linac is delivered through Line D. The beam may be directed either to the Proton Storage Ring (PSR) and through Line 1L to neutron production Target 1 (MLNSC) or through the by-pass beam line to Line 1R and then into Target 2 (Blue room). The primary proton beam may be stopped in the Blue room, bent upward into Target 4, or bent down into a beam stop. 

Figure A-2 shows a schematic view of Target-2 and Target-4 flight paths and experimental stations. 

Figure A-3 presents a more detailed WNR site plan. This figure shows the location of other buildings, fences, and shield blocks.  A list of WNR buildings with short functional descriptions is presented in Table A-1.

Figure A-4 shows the fence and building boundaries that define the Target-2 Fence Exclusion Area the four zones of the Target-4 Fence Exclusion Area.

Target 2

The Target-2 room (Blue Room) is constructed of reinforced concrete and shielded with 4.9-m of dirt. Target 2 is designed so that approximately 100 nA of 800-MeV protons striking a stopping-length target in the center of the room results in a dose rate exterior to the shielding of 1-2 mrem/hr. There is a bending magnet, 1R-BM-02 (Dorothy-J), located just before the beam line exits the Blue Room. This magnet is used to bend the primary proton beam in the vertical plane either up 8.25�SYMBOL 176 \f "Symbol"� toward Target 4 or down 16�SYMBOL 176 \f "Symbol"� toward a beam stop. The magnet contains a mechanism for mounting targets to study small-angle (p,n) reactions. There are flight tubes emanating from Target 2 at several angles for observing neutrons and photons.

Target-2 Flight Paths

The Target-2 flight paths are for the most part below the Target-4 grade outside the Blue Room. An exception is the 60-degree flight path (2FP60R) which is not below grade but is entirely enclosed by a lockable fence. Some of these flight paths have collimator pits which are accessible from the South Experimental Yard.  The collimator pits on 2FP7.5L, 2FP00, and 2FP15R are within the Target-4 Exclusion Area fence (Zone 2). There are two pits outside the fence on 2FP00, one on the south edge of the yard and one on the north side of MPF-17. The pit for 2FP30L is outside the fence between the experimental station for 4FP90L (MPF-382) and the entrance to the Target-4 tunnel. The flight paths terminate in detector buildings that are kept locked with PSS systems during operation.

Target 4

The neutron production target is contained in a vacuum chamber that is a cylinder 6 ft in diameter by 4 ft high surrounded by 1.5 ft of steel. In the forward (south) direction there is an additional 6 ft of steel plus six feet of steel balls in magnetite concrete. In the other directions there is 12 feet of steel balls and concrete. The shielding design was based on the shielding provided by the old Target-1 shield, which was adequate for 20 micro-amps of 800-MeV protons. The shielding in the forward direction (south) corresponds to 24 attenuation lengths and on the east and west sides to 18 attenuation lengths. There is an inner fenced area around the bulk shield that is maintained as a personnel exclusion area. This area is divided into four zones (see Fig A-4) and is locked with a key interlocked to beam plugs in the beam transport line to prevent beam delivery while the area is occupied.

Target-4 Flight Paths

Seven neutron flight paths penetrate the bulk shield. One of these, 4FP90R, has a 0.25-in diameter beam that terminates in a beam stop and is viewed by a beam-pulse monitor. Those that are being used to provide external neutron beams have shutters mounted in the penetration. These shutters provide shielding equivalent to 2/3 of the Target-4 bulk shield when closed. After any change in the Target 4 shield, flight path collimators, or beam stops there will be radiation surveys performed by ESH-1 with the shutters open and closed. These surveys will be used to determine the exact location of the inner exclusion fence and any other fences that may be necessary, such as around flight path collimators. Those flight paths that are not in use are plugged with iron slugs and polyethylene. The flight paths are above grade in the south experimental yard and are completely enclosed by fixed beam pipes, fences, or detector buildings. Some detector buildings have the neutron beam completely enclosed, with detectors fixed in place by hardware.�

�

Table A- � SEQ Table_A- \* ARABIC �1�:  WNR building designations.

MPF�Purpose��7�data rooms��17�staff shop (Room 105)��29�4FP60R, 4FP30R experimental stations��29A�4FP15R experimental station (MPF-29 annex)��34�4FP15L experimental station��36�not in use��368�Mechanical Equipment Building (MEB), top of TGT-4��369�Target-4 bulk shield and crypt��370�2FP30L experimental station��371�2FP7.5L experimental station��374�2FP60R collimator shed��380�hazardous waste satellite storage area��381�material storage, south yard��382�4FP90L experimental station��384�4FP30LA experimental station��540�lab space��541�lab space, 2FP00 experimental station��573�data acquisition trailer (4FP30LB)��616�2FP00 experimental station��625�data acquisition room (4FP30LA)��823�2FP150R experimental station��880�data acquisition trailer (4FP15L) (not shown)��1090�LANSCE FP5 experimental station��573�lab space��1138�2FP120L experimental station��1147�lab space���

��Appendix B

Description of Safety Systems

�The Target-2 and Target-4 Personnel Safety Systems (PSS) are included in the LANSCE Radiation Security System (RSS). Areas that receive the primary proton beam (Target 2 and the Target 4 tunnel) each have a PSS that is maintained by AOT-Division. The Target-2 and Target-4 Fence Exclusion Areas, the Target-2 flight paths, Target-4 flight paths, and Target-2 collimator pits have PSS systems that are maintained by P-23. The Target-4 flight path PSS is modeled after the LAMPF secondary beam line PSS. The Target-2 flight path PSS is modeled after the LANSCE flight path PSS systems. The overall WNR/LANSCE RSS logic is diagrammed in Figure B-1.

The philosophy of the PSS is that a violation of the PSS shuts off all LANSCE beams at the injector until beam plugs LDBL01–02 fall into place; at that time all LANSCE beams except for Line D may be restored. If beam plugs LDBL03–04 and LDBL05–06 are inserted, PSR and LANSCE can continue to receive beam.

Proton beam may be delivered to WNR if Target-2 (Blue Room) is secure, Target-4 Flight Paths are secure or shutters are closed, and the Target-2 and Target-4 Fence Exclusion Areas are secure. Another element in the PSS string is that the south yard neutron detectors and the fail safe ion chambers in the Blue room are OK. “TGT 4 Flight Paths OK” is true if either of the following conditions is true for each of the experimental areas: PSS is secure, or the shutter is closed. This logic is shown in Figure B-2. The status of each Target-4 flight path may be monitored on the WNR PSS Master Box located in the north corner of MPF-29 near the entrance to 4FP60R. A diagram of this logic panel is shown in Figure B-3. As of 1995, all WNR Target-4 flight path PSS systems have been upgraded to dual-redundant safe-string systems. In this scheme the independent “Safe A” and “Safe B” logic states must both be true in order to obtain “Flight Paths OK”. 

The elements required to generate PSS secure for each flight path are also shown in Figure B-2. The scram switch must be out, door closed, zone reset, keys returned, and horn blown. The zone reset drops when the door to the experimental area is opened unless the reset button inside has been pushed within one minute previous to opening the door. If the door remains open for longer than 30 seconds a sweep must be restarted by turning on the “Sweep-in-Progress” indicator light with a WNR MPF-66 key. Otherwise, the zone is reset by hitting a reset button inside the area and leaving within 30 seconds.

In order to obtain a key to enter the area, the shutter for that area must be closed. If the area door is somehow opened without closing the shutter the PSS drops and the proton beam is shut off. Once a key has been removed the shutter may not be opened until the PSS is secure.

��Appendix C

P-23/WNR PROCEDURES



Standard Operating Procedures (Facility)



�WNR-SOP-01

Plan for Radiation Safety at the WNR Facility



WNR-SOP-04

Using the Plutonium-Beryllium (239PuBe) Sources



WNR-SOP-07

Using the 252Cf Source



WNR-SOP-08

Using the Plutonium-Carbon (238Pu13C) Source



�

Routine Operating Procedures 



�WNR-ROP-01

Target-4 Flight Path PSS Check



WNR-ROP-02

Target-2 Flight Path PSS Check



WNR-ROP-03

WNR Target-2 and Target-4 Fence PSS Check



WNR-ROP-04

Pre-Operational Checks of the WNR Facility



WNR-ROP-05

Sweep and Lock Up of WNR South Yard



WNR-ROP-06

Entry, Sweep, and Lock Up of Target-2 Flight Paths



WNR-ROP-07

Entry , Sweep, and Lock Up of the Target-2 Fence



WNR-ROP-08

Entry , Sweep, and Lock Up of the Target-4 Fence



WNR-ROP-09

Neutron Flight Path Fence Entry



WNR-ROP-10

Opening the Target-4 Vacuum Chamber and Installing and Removing Plugs and Shutters

�WNR-ROP-11

Inspection, Maintenance, and Removal of the Target-4 Neutron Production Target



WNR-ROP-12

Start up, Shutdown, and Preventive Maintenance of the Water Cooling and Vacuum Systems for the Target-4 Neutron Production Target



WNR-ROP-13

Site Specific Policies for Radioactive Source Control at WNR



WNR-ROP-14

Experiment Technical and  Safety Review at WNR



WNR-ROP-15

Access Requirements for WNR Target 2 (Blue Room)



WNR-ROP-16

WNR Site-Specific Training



WNR-ROP-17

Entry, Sweep, and Lock Up of Target-4 Flight paths

�

��Appendix D



WNR KEYS



KEY�FUNCTION��MPF-66�PSS key resets, P-23/WNR area offices, padlocks��P-81�collimator pit covers in Target-4 Exclusion Area

Blue room flight path plugs, some PSS doors

Target-4 flight-path fences��P-83�South Yard truck gate��P-321�PSS logic boxes��BP-573�WNR source cabinet in MPF-29��WNR South Yard (LDBL05 Kirk Key)�kept at CCR, Target-2 Collimator Pit covers, some TGT-2 detector sheds (door release bypass), padlock on the gate to the TGT-4 tunnel PSS station��
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