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Summary of the Preliminary ESRC Discussion for E951.

M. Iarocci
January 30, 2002

I- On 1/30/02 the document “Preliminary Safety Assessment for E951”was distributed to and discussed by a sub-committee of the Experimental Safety Review Committee (ESRC) in the Collider- Accelerator Department (C-A D).  An overview of the experimental operation plan and details of the cryogenic components and layout were also presented.  The main issue was the potential explosive force of the bulk LH2 required for magnet low temperature operation, which is proposed to be in storage adjacent to building 912.

II-
Following the referenced document immediately below, see the summary of the preliminary ESRC discussion.

“Preliminary Safety Assessment for E951”

M. Iarocci
January 29, 2002

Experimental Safety Review Committee charge:

In order to further expand the concepts of the cooling scheme for the High Field Pulsed Magnet, proposed for E951, we need guidance and recommendations for a few of our proposed concepts.  Our major concern is placement of significant volumes of LH2 near building 912 and requirements for blast distance and/ or protection.

Description:

A High-Field Cryogenically Cooled Pulsed Copper Solenoid Magnet is proposed for the mercury jet/ proton beam interaction for experiment 951.  The operation of the magnet includes pulses of a few seconds duration at a repetition rate of 2-10 pulses per hour.  The highest field (~ 14 T) is achieved at an operating temperature of 30 K, and lower field operation is proposed at 74 and 84 K as well.
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“Preliminary Safety Assessment for E951” cont’
The proposed cooling scheme includes circulation of helium gas, via cold centrifugal pump and connecting transfer lines, in a closed loop arrangement through the magnet and cryogenic heat exchanger.  Pressurized helium is the only fluid introduced into the magnet during normal operation.  Protection and interlocks will detect anomalies, with the cooling loop, and automatically disable the magnet power supply, stop circulation, and isolate the loop from the magnet if necessary.  

The higher temperature operation uses pumped LN2 as the refrigerant, with a nominal bath temperature of 65 K.  For low temperature operation LH2 is introduced into the heat exchanger bath at a nominal boiling temperature of 22 K.  Although the exact operation scenario is not yet established the experiment will probably use 5 to 10 K gallons of LH2 for one month of running.  LN2 consumption for higher temperature operation will be about the same.

Equipment Layout:


The magnet will be located in the A3 beam line, in the experimental building 912 adjacent to roll-up door 15.  The cryogenic cold box containing the circulating pump and heat exchanger will sit outside the roll-up door with the LN2 and LH2 Dewars.  These items could be located atop and/ or adjacent to the beam stop shielding blocks located just outside of roll-up door 15.  The vacuum pumps required for LN2 sub-cooling will be located at ground level and adjacent to the cryogenic cold box.  Gaseous helium will circulate to/ from the magnet and heat exchanger via cryogenic transfer lines.  All vaporized LN2 and/ or LH2, that provides the refrigeration source or is transferred during bulk deliveries, will be vented to outside space.

C:\Work\E951\Priliminary Safety Assessment for E951.doc
Phased Operation Approach/ Safety:


In the early stages we expect to use LN2 only, as some degree of experimental verification is expected at lower field strength.  This approach also simplifies the safety requirement and eliminates the fire and explosive threats associated with LH2.


The general cryogenic safety requirements associated with LN2 usage are handling, ODH, and pressure vessel related, all of which all are easy to manage.  The use of circulating helium gas in a closed loop arrangement eliminates any emission of activated gas because there is no venting of gas that becomes intimate with beam particles within the magnet (in contrast to gas activation if cooling the magnet with direct LN2 feed).


The safety risk increases significantly when LH2 is introduced.
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Summary of the preliminary ESRC discussion and clarifications by M. Iarocci.  1/30/02.

Attending the meeting: A. Etkin, G. Greene, M. Iarocci, R. Karol, Y. Makdisi, A. Pendzick, J. Scaduto

Meeting salient points follow:

After an introduction, system description, and discussion about the metrology for operation with LH2, the committee was effective in providing suggestions to minimize the risks associated with the use of LH2.  The discussions and suggestions were specifically focused upon blast protection. 

A rough preliminary calculation estimates that 5000 gallon of LH2 has the potential explosive power of 2 Tons of TNT, and the stay clear or life threatening zone is contained within a 400 foot radius.  We naturally do not expect the release and ignition of 5000 gallons of LH2, but these estimates roughly predict the worst case.  Two ideas to mitigate this potential include shielding and/ or running with less LH2 in storage.  The concern here is a transfer line that become excessively long and expensive vs. the expense to move the equipment closer to the magnet.

The cryogenic cold box can only hold 200 gallons (a clarification from 100 gallons discussed at the meeting) of cryogen, a much less explosive risk.  Therefore the possibility of locating only the LH2 storage Dewar at a distance will reduce the transfer line install length (and cost) because it requires only one line from the Dewar to the cold box as opposed to two lines from the magnet to the cold box.

The general plan to use vent stacks, fire detection, an N2 purge to extinguish stack fires was suggested as well.

A post meeting comment regarding the use of LH2 in the area came from the C-A D Associate Chair of ES&H/ Q.A.

“If we are going to have 5 to 10K LH, we probably need to remove the 18,000 kg of depleted U.  We received a DOE exemption from Nuclear Facility status based on the fact that we had no significant ignition source in or near B912.  I don't know how close we have to be with this much LH but DOE may require us to get re-analyzed and re-exempted if we leave the U in place.”

Responding to this comment, we will certainly look into and prevent the application of a design that increases the risk of introducing an ignition source, in this case from burning H2, at the building wall surface.  Protecting the surrounding personnel, buildings, and equipment is certainly the goal.

The general sub-committee opinion was that the next step should include a formal quantified presentation of the hazards with actual configuration plans included.  This will be developed as the planning for E951 matures.
