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Los Alamos 

 
TA-53 UNREVIEWED SAFETY ISSUE 

SCREENING AND DETERMINATION WORKSHEET 

N A T I O N A L  L A B O R A T O R Y ONE CHANGE PER FORM 
 
Unreviewed Safety Issue Determination (USID) Evaluation Number (obtain from TA-53 Facility Management Office): 

53-USI-06-002 
Facility Identification: 

LANSCE, ER-2 
Subject Document Title: 

ER-2 Hydrogen (H2) Target Installation/operation 
 

INTRODUCTION 
 

DOE O 420.2 requires that activities not be performed that involve an Unreviewed Safety Issue (USI).  A USI may result from 
changes to accelerator structures, systems, components (SSCs), or procedures relied on as Major Contributors to Safety 
(MCS), or activities, tests or experiments that could impact the MCS. As part of the screening and USID process, the following 
issues should be reviewed and discussed in the USID and screening worksheet. 
 

1. Description of the aspects of the change. 
2. Identification of parameters and systems affected by the issue. 
3. Identification of the credible failure modes associated with the issue. 
4. References to location of information used for the safety evaluation. 

IMPACT ON THE ACCIDENTS EVALUATED AS THE DESIGN BASIS 
 

1. Identify the SSCs or procedures identified as Major Contributors to Safety that are reviewed for potential impact by the 
change. 
2. Discuss how the procedures and SSCs affected by the change impact the consequences of these accidents. 
3. Identify the design basis accidents, if any, for which failures modes associated with the change can be an initiating event. 
4. Discuss the impact of the change on the probability of occurrence of the design basis accidents identified in No. 3 above. 
5. Identify the safety systems and equipment important to safety affected by the change. 
6. Discuss the impact of the change and/or the failure modes associated with the change on the probability of failure of the 
systems identified. 
7. Discuss the impact of the change on the performance of the safety systems. 
 
References to applicable paragraphs in FIR 300-00-04 are shown in parentheses  

Deleted: Installation



 2

1.  Detailed description of the change, including issues related to temporary configurations (4.5, 4.6).  
     (Use engineering drawings if necessary.) 
The proposed activity is to install a liquid hydrogen (LH2) target at flight path #12 (FP-12), located in building 
MPF-30 of the Lujan Neutron Scattering Center, for a nuclear physics experiment, the NPDGama experiment. The 
target apparatus consists of a target vessel with a capacity of about 16 liters of LH2 plus ancillary equipment for 
gas-handling, maintaining vacuum, and providing the cooling necessary to maintain the H2 at cryogenic 
temperatures. The experiment’s objective is to measure very accurately (10-9 level), a parity-violating gamma-ray 
asymmetry when polarized cold neutrons are captured by the para-hydrogen. In the experiment, cold neutrons from 
the 1L target are conducted to the experiment located in ER-2 where they are first polarized by a neutron spin filter 
and then captured by H2 in a 16 liter liquid para-hydrogen target. Excited deuterons from the capture reaction, 
decay to ground states emitting 2.2 MeV gamma-rays that which are detected by a CsI gamma detector. A 
schematic of the NPDGamma experiment is shown in Figure 1. From the tiny gamma asymmetry - little more 
gamma-rays will be emitted opposite the neutron polarization than along the polarization - the experimenters will 
extract the strength for the weak interaction carried by pions in nucleon-nucleon scattering.  

During the commissioning phase,the LH2 target was thoroughly tested in a separate building, MPF-35 (Ref. 2.a.8) 
without incident. It has passed numerous safety reviews and it meets all the specifications. The target is now 
installed in 1FP12. The target will operate independently of the 1L Target to fulfill the needs of the NPDGamma 
experiment. Use of a LH2 target is discussed in the ISAD (Ref. 2.a.1). 

The proposed LH2 target vent installation/operation was evaluated in the following USQDs: 

1) 53-USQ-1L-05-018, FP-12 Hydrogen Target Vent Installation And Operation (Ref. 2.a.6) 
2) 53-USQ-ER-05-019, FP-12 Hydrogen Target Vent Installation And Operation (Ref. 2.a.7) 

Both the above USQDs concluded that the liquid hydrogen (LH2) target vent installation/operation did not 
comprise an unreviewed safety question (positive USQ) with respect to 1L Target BIO SB (Ref. 2.a.4) or the 
Actinide BIO SB (Ref. 2.a.5). 

Design Criteria for the Hydrogen Supply System of the NPDGamma Liquid Hydrogen Target at ER-2 
 
Location: TA-53, east side of bldg MPF-30/ER2, next to FP13 concrete shielding  
Organization: P-23 
System Description 
The physics of the NPDGamma experiment which will run in FP12, require a 16-liter LH2 target. To have 16 LH2 
liters ~14400 liters of H2 gas at STP are needed. The gas will be supplied by three pressurized gas cylinders (6230 
liters per cylinder at STP) through regulators and gas-handling panel. A goal is to have a condensation rate of 
about 20 slpm to the target vessel.. The condensation of 16 liters would thus take less than one day. The covered 
H2 supply station is located on the East side of ER2 building outside next to the flight path 13 concrete shielding. 
The H2 supply station includes three H2 cylinders connected to gas panel, three stored H2 gas cylinders, one helium 
cylinder, and gas-handling panel. The proposed  location next to 1FP13 is the shortest distance to the  target gas-
handling system located on the top of the FP12, compared to the other possible locations. When the supply station 
is properly located and the H2 piping from the gas panel to the FP12 is properly attached to FP13 concrete 
shielding, the piping will be well protected. Welded ¼” H2 piping inside a 1” diameter conduit which is strongly 
anchored to the FP13 concrete shielding blocks is provided. The diagram of the LH2 target relief and vent piping is 
shown in the Attachment to this USID. 
 
NOTE: This USID evaluates both installation and operation of the LH2 target. 
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1.  Detailed description (Continued…) 

Figure 1shows the NPDGamma experiment in 1FP12 at LANSCE. On the left is the 1L target and its H2 
moderator. The cold neutrons from the moderator are guided to the experiment located in ER2 by an 
approximately 20 m long neutron guide system. The experiment starts from the first beam monitor followed by the 
neutron beam polarizer. The neutron polarization is reversed frequently by a spin flipper. The polarized neutrons 
are captured in the 16 liter liquid para-hydrogen target. This capture reaction creates 2.2 MeV gamma-rays that are 
then detected by the CsI gamma detector. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The following requirements are applicable to H2 gas supply station: 

• NFPA-50, Standard for Gaseous Hydrogen Systems at Consumer Sites  
• NFPA-70, The National Electrical Code  
• NFPA-497 Classification of Flammable Liquids, Gases or Vapors and Hazardous Locations 
• DOE 420.1A, Facility Safety, Section 4.2 "Fire Protection" 
• LIR 402-910-01, LANL Fire Protection Program, Section 6.1 

The proposed locations have the required 15 feet setback from conventional electrical equipment - ignition hazards 
associated with electrical equipment. This also addresses the requirements of NFPA-50A, Standard for Gaseous 
Hydrogen Systems at Consumer Sites. The system falls within the category of 400 to 3500~SCF of H2 within the 
code. A number of administrative and engineering controls have been instituted to meet the intent of the above 
expectations: 

1. H2 cylinders can only be changed and gas panel operated by trained and authorized personnel.  
2. Formal training and qualification of operations staff are defined and authorized by the line management.  
3. We will have approved operating procedures for bottle change, operation of the gas panel, and leak checking 

of the panel including leak testing of the regulators after a cylinder exchange.
 

 

Fig. 1. The NPDGamma experiment in 1FP12 at LANSCE.
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1.  Detailed description (Continued…) 
4. Operations of the supply system will be written down to the target logbook. 
5. We will have an automatic shutdown of the H2 flow from the supply panel by valve PV100 in the event of 

detection of H2 in the target vacuum, in gas-handling system enclosure, in experimental cave, or pressure in 
the target vessel passes the setpoint. 

6. We will have an automatic shutdown of the H2 flow from the supply system in the event of any H2 warning 
or alarm, such as loss of electrical power, loss of main vacuum, or loss of H2 flow. 

7. Gas cylinder regulators are equipped with fixed 20 SLPM flow restrictors to mitigate consequences of 
regulator failure 

8. We are using welded joints in the H2 piping as many places as possible but if other type of joints iare needed, 
we will use VCR joints. 

9. All the components will be thoroughly pressure tested to 1.2 times to the MAWP of the H2 supply system 
10. The supply system and its piping are protected for overpressures by four pressure relief valves, RV102, 

RV103, RV104, and RV106 

Hazard Description, Consequences, and their Mitigations 
1. Hazard:  H2 burning 
 Consequences: Pressure build-up and rupture of a component of the piping and a possible H2 gas leak to ER2. 
 Mitigation: 
The target cryostat itself provides triple containment of the H2 and thus assures separation of H2 from oxygen (O2). 
The H2 is contained within the target cryostat, which is in turn surrounded by a vacuum chamber, sealed on the 
periphery by an Indium metal gasket, which in turn is surrounded by a He-filled annulus ~3 mm. wide. The He-
filled annulus is in turn encompassed by a rubber “O-ring ~ 5 mm in diameter, thus providing triple containment – 
vacuum/indium gasket/He channel. In the unlikely event of containment breach to the vacuum, a residual gas 
analyzer (RGA) would first detect He and provide an early alarm, as well as initiate shut down the of H2 supply. 
The probability of O2 breaching that triple containment and mixing with the H2 is exceedingly low. The supply 
system is designed to safely handle any emergency situation. The piping and components of the supply system are 
built to take high pressures. Maximum allowable working pressure (MAWP) of the piping is significantly more 
than 250 psid. MAWP of the target gas-handling system (GHS) is > 100 psid and is protected by two relief valves 
set to 100 psid. Welded joints are used, and if required, VCR joints. Components and piping are thoroughly leak 
checked and pressure tested. During a condensation process only one cylinder is open to the gas panel. H2 gas flow 
rate is limited to about 20 SLM by fixed flow restrictors on the regulators. Only trained and authorized target 
personnel can operate the system. Training and qualifications of operations staff are approved and authorized by 
the line management. Extensive operating procedures for use of the H2 supply system and for leak testing of the 
system will be implemented. Controls will automatically stop the H2 flow from the supply panel to the target GHS 
in the event of detection of H2 in the target GHS enclosure, in the target main vacuum, in experimental cave, or 
pressure in the target vessel passes the setpoint, or in the event of any H2 warning or alarm, such as loss of 
electrical power, loss of main vacuum, or loss of H2 flow in target GHS. The hydrogen burning will stop because 
the H2 supply will be shut down. The conduit around the H2 piping will prevent the H2 fire from spreading. The 
ends of the conduit will be open to the outside of ER2 and into the GHS ventilated enclosure. 
2. Hazard H2 leaking out from the H2 piping into the conduit. 
 Consequences: H2 fire 
 Mitigation: 
The ends of the conduit are open in the supply side and in target GHS side. In an event of H2 leak in the H2 piping, 
the leaked gas will flow out from the conduit outside the ER-2 building. The piping and components of the supply 
system can tolerate high pressures. MAWP of the piping is significantly more than 250 psid. Only welded joints 
will be used; but if required VCR joints will be used. Components and piping are thoroughly leak checked and 
pressure tested. H2 gas flow rate is limited to about 20 SLM by fixed flow restrictors on the regulators. Only 
trained and authorized personnel can operate the system. 
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1.  Detailed description (Continued…) 
Training and qualifications of operations staff are approved and authorized by the line management. Extensive 
approved operating procedures will be implemented for the evolution. Approved procedures for leak testing of the 
system will be implemented before the evolution. A H2 monitoring system is in place that automatically stops the 
H2 flow from the supply panel to the target GHS in the event of detection of H2 in the GHS enclosure, in the target 
main vacuum, in experimental cave, or if pressure in the target vessel exceeds the setpoint, or in the event of any 
H2 warning or alarm, such as loss of electrical power, loss of main vacuum, or loss of H2 flow in target GHS. 
During a condensation process only one cylinder is open to the gas panel. The leak will bleed in the worst possible 
situation part of one cylinder. 
3. Hazard: Air leak into the H2 supply system.  
 Consequences: Possible H2 fire inside the piping. 
 Mitigation: 
See hazard above "H2 burning inside pipe." The leaked air is condensed in the cold trap of target GHS. When the 
target is filled, the H2 gas left in the GHS is pumped out and the GHS piping backfilled with helium. The cold trap 
is isolated with valves MV125 and MV117. When the cold trap will warm up, the condensed air vaporizes and can 
cause an overpressure in the trap. The pressure relief valves RV102 and RV103 will protect the system. Before 
new H2 gas is introduced to the GHS, it is always carefully pumped and leak checked. To prevent air leaks into the 
piping of the H2 supply system, welded joints are used and if required VCR joints can be used. 
4. Hazard: Physical damage of the H2 supply system by car, fork lift, or crane at ER2.  
 Consequences: Rupture of the piping and H2 fire  
 Mitigation:  
Use physical barricades to stop cars and forklifts to reach the supply station. In ER2 the piping has to be located so 
that it is protected against crane operations. In places at ER2 where a possible interaction with forklifts or crane is 
possible, extra protection will be provided (e.g., a steel channel). 

Safety Basis Considerations With Respect To Temporary Configuration During Modification/operation: 
The installation phase of this activity will be performed in accordance with IMP 300-00-00.1, Integrated Work 
Management for Work Activities (Ref. 1.2.b.2). IMP 300 provides a rigorous framework for facility modifications 
to be performed in “a manner that protects people, the environment, property, and the security of the nation” (ibid, 
p. 1). Operation of the LH2 target presents no unanalyzed methodology or materials compatibility issues. Facility 
SSC configuration as required in the governing SB (Ref. 2.a.1) and implementing procedures are not 
compromised. The FP12 beamline will be shut down during the proposed installation – thus beam hazards are 
precluded. All major contributors to safety (MCSs) will be unaffected during the proposed modification process 
and subsequent to the modification. 

 
2.a List documents and analyses that constitute the current authorization basis for the 

facility/process. 
     (Use engineering drawings if necessary.) 

 
1) Interim Safety Assessment Document (ISAD) for the Los Alamos Neutron Science Center (LANSCE) User 

Facility, TA-53-ISAD-007.01, February 25, 2002. 
2) Safety Evaluation Report (SER) for the ISAD, April 4, 2002. 
3) Facility Safety Plan for LANSCE (FMU 61), LANSCE PL-240-01-10.03. 
4) 53-BIO-004, Rev. 2, Basis For Interim Operation (BIO) for the 1L Target 2000 - 2002 Beam 

Delivery Periods (including “Technical Safety Requirements" chg.1) October 11, 2005. 
5) TA-53-BIO-005, Rev 2, Basis for Interim Operation for Experiments on Neutron Scattering by 

Actinides at the Manuel Lujan Jr. Neutron Scattering Center (Lujan Center) Los Alamos National 
Laboratory (including “Technical Safety Requirements" chg.1), December 22, 2005. 

6) 53-USQ-1L-05-018, FP-12 Hydrogen Target Vent Installation And Operation. 
7) 53-USQ-ER-05-019, FP-12 Hydrogen Target Vent Installation And Operation. 
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8) 53-USI-06-003, Hydrogen (H2) Target Functional Test (FT) in Building MPF-35. 
(Use continuation sheets as necessary.) 

 b. Other References. 

1) TA-53 Implementation Requirement, Unreviewed Safety Issue Determination Process, 53 FIR 300-00-04.0 
2) IMP 300-00-00.1, Integrated Work Management for Work Activities (Revised Date: October 27, 2004) 
3) Report of the np→dγ Liquid Hydrogen Target Review Committee, November 29-30, 2005 

  
 
3.  Changes to the Safety Envelope 

Even if the answer is negative, explain your basis for answers in all applicable sections.  
 
Does the situation require amendment to the SAD Major Contributors to Safety? (7.1) 
[  ] Yes    [ X ] No 

There are no current MCS elements in the ISAD (Ref. 2.a.1) affected or modified by this proposed activity. 
 
If Yes, the USID process is not applicable. A modification of the SAD and approval from DOE-NNSA 
are required. List MCS elements affected: 
 

 (Use continuation sheets as necessary.) 

 
4.  USI Screening 

Does this issue involve a potential discrepancy involving the Major Contributors to Safety? (7.2)     
[  ] Yes     [X] No  
 
If Yes, then screening is not applicable.  Go to step 5 and answer all six questions. 
 
The proposed change is completely enveloped by a previous USID. (7.3) 
[ ] Yes     [X] No       USID number:  
 

      If Yes, a new USID is not required. Go to approval step. 
 

Is the situation being reviewed (7.3): 

 1) a change to the accelerator facility? [  ] Yes [X] No  
 2) a change to procedures? [  ] Yes [X] No  
 3) an activity, operation, test or experiment potentially 

affecting the Major Contributors to Safety or introducing a 
hazard not described in the authorization basis? 

[X] Yes [  ] No  

 
Basis for answers (document references reviewed): 
 
1) The TA-53 Implementation Requirement, Unreviewed Safety Issue Determination Process, 53 
FIR 300-00-04.0, states that when addressing Changes to the accelerator facility, “This should be 
interpreted to mean alterations to the design, function, or method of performing the function of a 
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structure, system, or component listed as a Major Contributor to Safety.” This proposed activity in 
does not change or compromise the design/function of any MCS credited in the ISAD (Ref. 2.a.1). 
No MCS will be affected during, or as a result of the proposed modification. Therefore the proposed 
activity does not comprise a “change to the accelerator facility.” 
 
2) The TA-53 Implementation Requirement, Unreviewed Safety Issue Determination Process, 53 
FIR 300-00-04.0, states that when addressing changes in procedures, “This should be interpreted to 
mean changes in procedures, processes or methods of operation listed as a Major Contributor to 
Safety.” This change involves installation/operation of a LH2 target and does not address procedures. 
Therefore the proposed activity does not comprise a “change to procedures.” 
 
3) The TA-53 Implementation Requirement, Unreviewed Safety Issue Determination Process, 53 
FIR 300-00-04.0, states that when addressing conduct of new activities, tests or experiments, “This 
should be interpreted to mean types of activities, tests or experiments (including user experiments) 
that introduce hazards not described in the safety analysis or that have the potential for impact on 
SSCs or procedures listed as Major Contributors to Safety.” Use of a LH2 target is discussed in the 
ISAD (Ref. 2.a.1). However, the volume of 16 l. of LH2 is not discussed; neither is the volume of the 
source of H2 feeding the target discussed in the ISAD (Ref. 2.a.1). Installation/operation of a LH2 
target will be evaluated in this USID. 
 
If the answer to 1, 2, or 3 is Yes, go to step 5. If all answers are No, go to approval step. 

PLEASE PROCEED TO APPROVAL STEP (6.) BELOW 
5.  USID Determination 
  For the situation being reviewed, answer each of the following six questions. 
 
5. 1 Could the proposed activity increase the probability (through reduction in the margin of safety or 
otherwise) of an accident previously evaluated in the Safety Analyses? 
[  ] Yes    [X] No 
 Basis for your answer: 

Use of a LH2 target is addressed in the ISAD (Ref. 2.a.1). The proposed activity of installing a LH2 
target presents no incremental initiators/precursors to a previously analyzed accident. The Liquid 
Hydrogen Target Review Committee issued a report on the safety aspects of the LH2 target System, 
and identified the worst-case accident (Ref. 2.b.3): 

…loss of the entire hydrogen charge into the cave at the end of FP-12 as a result of the rupture 
of the cryostat and the vacuum vessel.  It is not clear to the Committee how well the cave 
would survive the subsequent fire.  However, given the robust construction of each of these 
vessels and of the cave itself, this event is expected to be highly unlikely. 

Thus the scenario of concern with respect to the proposed activity is fire resulting from a flammable 
mixture of H2 and O2. This highly unlikely fire scenario is enveloped by the building fire involving a 
release of mercury from flight path shutter systems in the Lujan center (ISAD, p. B-3). Within ER-2, 
were a breach to develop in the H2 vent line, the potential volume of H2 supply available is below 
the lower flammability limit (LFL) of 4% by volume of the ER-2 facility in which the experiment 
will take place. The lower explosive limit (LEL) of H2 is 18% by volume.  
Reference 2.b.3 continues: 

…The most credible accident involves physical contact between the target and the ER-2 
crane.  The collaboration has taken steps to mitigate this problem through the use of barriers 
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and shielding.  Even so, it is the Committee’s opinion that venting the entire hydrogen 
inventory out of the top of the target in such an accident, while certainly undesirable, would 
not be a catastrophic event due to the rapid dispersion of the hydrogen into the large volume 
of ER-2. 

Numerous engineered controls, including a H2 monitoring system, gas pressure/relief system, triple 
containment/separation of gases within the target, automatic H2 supply shutdown, etc. help to ensure 
that no precursor to a deflagration is created as a result of installing this LH2 target. Thus, the 
proposed activity does not result in an increase of probability of fire in ER-2.  
Asphyxiation resulting from displacement of habitable atmosphere is not possible due to the large 
volume ratio of the space/gases involved, along with the high dispersion rate characteristic of H2.  
 
Interim Transient conditions created during installation/operation: 
No beam will be delivered to FP12 during installation of the proposed LH2 target. Hazards 
encountered during installation are categorized as standard industrial hazards (SIH), all of which 
have been addressed in the ISAD. The safety posture of the facility is not compromised during 
installation of the LH2 target and its supporting systems, nor is it compromised during LH2 target 
operation. 

 
5.2 Could the proposed activity increase the consequences of an accident previously evaluated in the 
safety analysis? 
[  ] Yes   [X] No 
 Basis for your answer: 
The bounding accident scenario in the ISAD (Ref. 2.a.1) is a building fire involving a release of 
mercury from flight path shutter systems in the Lujan center (ISAD, p. B-3). The inventory of H2 
involved in this proposed experiment is enveloped by the hazardous inventory of mercury (Hg) 
involved in the bounding building fire. The ISAD states in part: 

…The consequences of larger fires, particularly those leading to explosions, are expected to be 
catastrophic. Death or severe injury to personnel and severe property damage are expected. 
However, it is predicted that fire-related events originating at the LANSCE User Facility would 
not pose a threat to the public… (ISAD, pp. 44-45). 

Reference 2.b.3 considers the following scenario: 
…The most credible accident involves physical contact between the target and the ER-2 
crane.  The collaboration has taken steps to mitigate this problem through the use of barriers 
and shielding.  Even so, it is the Committee’s opinion that venting the entire hydrogen 
inventory out of the top of the target in such an accident, while certainly undesirable, would 
not be a catastrophic event due to the rapid dispersion of the hydrogen into the large volume 
of ER-2. 

The previously analyzed building fire involving a release of mercury envelops this event. 
None of the five (5) factors affecting consequence are increased as a result of installing the proposed 
LH2 target, therefore the proposed activity of installing a LH2 target in FP12 will not increase the 
consequences of a previously analyzed accident. 
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5.3 Could the proposed activity increase the probability (through reduction in the margin of safety or 
otherwise) of a malfunction of equipment important to safety previously evaluated in the safety 
analyses? 
[  ] Yes   [X] No 
 Basis for your answer: 
Redundancy in engineered safety features through the separation barriers of a vacuum barrier/indium 
gasket/He barrier provides defense-in-depth and implied margin of safety with respect to H2 
containment and isolation from O2. The LH2 Target Review Committee analyzed failure of the 
cryostat in the vacuum vessel (Ref. 2.b.3): 

…The next credible accident to consider is the rupture of the cryostat into the vacuum vessel, 
which remains intact. The Committee finds that the rupture disks installed into the relief 
chamber are sufficiently large to handle this event…. 

This equipment is not considered “equipment important to safety” nor is it an MCS. Accordingly, the 
proposed activity of installing a LH2 target presents no incremental initiators/precursors to a 
previously analyzed malfunction of equipment important to safety. Numerous engineered controls, 
including a H2 monitoring system, gas pressure/relief system, triple containment/separation of gases 
within the target, automatic H2 supply shutdown, etc. help to ensure that no precursor to a previously 
evaluated malfunction of equipment important to safety is created as a result of installing this LH2 
target. A functional test was performed on the LH2 target (Ref. 2.a.8) and the assembly/system 
performed as designed, without incident. Taking into consideration 1) lack of malfunction precursors, 
2) thorough vetting of the design/installation process, and 3) successful functional test of the LH2 
target in similar conditions to proposed experimental environment, it is concluded that the proposed 
activity does not result in an increase of probability of a previously evaluated malfunction of 
equipment important to safety. 
 
5.4 Could the proposed activity increase the consequences of a malfunction of equipment important 
to safety previously evaluated in the safety analyses? 
[  ] Yes    [X] No 
 Basis for your answer: 

The bounding fire scenario in the ISAD (Ref. 2.a.1) results in failure of the mercury shutter systems 
(ISAD, p. 39). This failure event bounds any malfunction of equipment important to safety 
associated with installation/operation of the LH2 target in FP12. The inventory of H2 involved in this 
proposed experiment is enveloped by the extant hazardous inventory of mercury (Hg) involved in 
the bounding building fire. The consequences of shutter failure causing boil-off of Hg vapor to the 
room atmosphere, and subsequently vapor transport downwind to off-site locations envelope any 
malfunction of equipment important to safety occurring in FP12 as a result of installing the LH2 
target. None of the five (5) factors affecting consequence are increased as a result of installing the 
proposed LH2 target, therefore the proposed activity of installing a LH2 target in FP12 will not 
increase the consequences of a previously analyzed malfunction of equipment important to safety. 

 
5.5 Could the proposed activity create the possibility of a different type of accident from any 
previously evaluated in the safety analyses that could result in significant safety consequences? 
[  ] Yes    [X] No 
 Basis for your answer: 

The proposed activity of installing a LH2 target presents no incremental initiators/precursors to an 
untoward event. Deflagration is the scenario of concern presented by the hazard (LH2) with respect 
to the proposed activity. The proposed activity is not associated with any other type of scenario. 
Numerous engineered controls, including a H2 monitoring system, gas pressure/relief system, triple 
containment/separation of gases within the target, automatic H2 supply shutdown, etc. help to ensure 
that no precursor to a different type of accident is created/presented as a result of installing this LH2 
target. The proposed LH2 target installation/operation has been approved by the Liquid Hydrogen 
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Target Review Committee (Ref. 2.b.3), which has conducted a thorough review of the safety 
implications of the proposed activity. No different type of accident is envisioned. Thus, the proposed 
activity does not result in creating a possibility of a different type of accident (and attendant safety 
consequences) than previously evaluated. 

 
5.6 Could the proposed activity create the possibility of a different type of malfunction of equipment 
important to safety from any previously evaluated in the safety analyses that could result in significant 
safety consequences? 
[  ] Yes    [X] No 
 Basis for your answer: 
The proposed activity of installing a LH2 target presents no incremental initiators/precursors to a 
different type of malfunction of equipment important to safety. Deflagration is the scenario of concern 
with respect to the proposed activity. The proposed activity is not associated with any other type of 
scenario. Upon loss of power, the gas supply will shut down in a fail-safe mode. Numerous engineered 
controls, including a H2 monitoring system, gas pressure/relief system, triple containment/separation 
of gases within the target, automatic H2 supply shutdown, etc. help to ensure that no precursor to a 
different type of malfunction of equipment important to safety is created/presented as a result of 
installing this LH2 target. A functional test was performed on the LH2 target (Ref. 2.a.8) and the 
assembly/system performed as designed, without incident). Taking into consideration 1) lack of 
malfunction precursors, 2) thorough vetting of the design/installation process, and 3) successful 
functional test of the LH2 target in similar conditions to proposed experimental environment, it is 
concluded that the proposed activity does not create the possibility of a different type of malfunction 
of equipment important to safety. Accordingly, incremental significant safety consequences are not 
presented as a result of performing the proposed activity. 

 
If any of the above questions is answered “YES,” the proposed change involves 
an unreviewed safety issue. 
 
6.  Based on the evaluation presented above, the change 

[X]  does not constitute an unreviewed safety issue (USI) 
[  ]  does constitute an unreviewed safety issue.  (DOE-NNSA approval required prior to 

implementation)  
 

SIGNATURES (7.5) 
Preparer’s Signature 
G. Keith Ealy Jr. 
 

Date 

Reviewer’s Signature (N/A if the change screens out) 
James Knudson 
 

Date 

Additional Reviewer’s Signature (optional; N/A if the change screens out) 
 
 

Date 

Approval Signature                              ADC review  [  ] required  [  ] not required 
 
 

Date 

Authorized Derivative Classifier Signature     
 
 

Date 
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Send original to LANSCE-FM, MS H814.  LANSCE -FM will submit positive USIDs through 
LANL OAB to NNSA.   



Attachment 
to 

53-USI-06-002 
 

 

 
 
 
 
 
 

 
FP12 NPDG Liquid H2 Target Relief and Vent Piping Installation Gas Panel 
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