SNuMI Report – August 7, 2006 Meeting

Andy Stefanik

Calculated Target Pile Temperature Distributions
Figure 1 – Target pile temperature at peak heat load cross section. Total heat load = 158 kW. NuMI design case for 400 kW beam power.
Figure 2 – Target pile temperature at peak heat load cross section. Total heat load = 316 kW. SNuMI case for 800 kW beam power.

Figure 3 – Concrete temperature at peak heat load cross section. Total heat load = 316 kW. SNuMI case for 800 kW beam power. The cooling air temperature in the FEA is 59 °F.
The movement allowance for the concrete equipment ledge for NuMI was 0.5 mm. I can only point to Jim Hylen for this specification. Typical concrete CTE is 9.9 x 10-6/°C. Concrete wall height up to the equipment ledge is 5.6 meters in the FEM, and 4.7 meters from the floor to the equipment ledge. Using the 0.5 mm allowance and the 5.6 meter height yields an allowable concrete ΔT of 9 C° (16 F°).
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Figure 1
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Figure 2
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Figure 3

SNuMI - maximum operating temperatures in the target pile – Jim Hylen's thoughts

----- Original Message ----- 

From: Andy Stefanik 

To: Vladimir Sidorov ; Rob Reilly ; Patrick Hurh ; Mike Martens ; Kris Anderson ; Jim Hylen ; Glenn Waver ; Alberto Marchionni ; Lee Hammond 

Sent: Friday, August 04, 2006 10:48 AM

Subject: SNuMI - maximum operating temperatures in the target pile - Hylen's thoughts

I talked with Jim Hylen on August 2nd about maximum operating temperatures in the target pile. Here is what he said:
 

1)    We don't want the paint to burn. We can test the paint. Do we have access to a green block and to a blue block to obtain paint samples for testing? Jim Priest, Fermilab's expert, should conduct the burn test. We can contact Duratek to get paint info from them.
 

2)    Kris Anderson felt comfortable with the horns installed in a 200 F environment. This is the only consideration for the 200 F maximum in the current design basis. The issue is radiant heat transfer to the horn; must consider residual heating with no cooling water flow. Must also consider the effects of high temperatures on the ceramics.
 

3)    Temperature at the top of the modules must be limited so people can get in to work without waiting for a long cooldown.
 

4)    Jim's limit on the stripline is 140 C (285 F) due to aluminum creep.
 

5)    Accuracy of the MARS calculation for energy deposition is about 15%.
 

6)    Last but not least: Horn 1 outer conductor thickness was 9 mm in the early design stage. It ended up being 1" thick. Jim thinks the MARS calculation for energy deposition might use the 9 mm thickness. The actual thickness of 1" will provide additional shielding and decrease peak heating downstream of horn 1. This would explain some of the temperature difference we see between the actual and FEA temperatures. I called Cat James to ask her about it and will follow up with her.
SNuMI: Activation of cooling water to coils located at downstream end of the target hall – Kamran Vaziri’s thoughts
----- Original Message ----- 

From: Andy Stefanik 

To: Mike Martens ; Rob Reilly ; Alberto Marchionni ; Patrick Hurh ; Jim Hylen ; Kris Anderson ; Vladimir Sidorov ; Glenn Waver 

Cc: Kamran Vaziri 

Sent: Friday, August 04, 2006 9:18 AM

Subject: SNuMI: Activation of cooling water to coils located at downstream end of the target hall

Kamran Vaziri looked at activation of the propylene glycol/water coolant in the existing chiller loop during the NuMI design phase. Beam power for his NuMI analysis is 400 kW. His conclusion at that time was that the water in the chiller loop would not become activated enough to classify it as a RAW system. I talked with Kamran today and asked him about activation of this existing system and a new water system at 1.3 MW beam power. Our conversation is recorded in this note.
 

To start: Mike Andrews took a propylene glycol/water sample from the chiller loop just before the shutdown earlier this year. Mike told me that the sample tested at < 1 picocurie/ml - which is considered not detectable. Mike, Kamran asks that you send him a copy of the report.
 

Kamran had the following comments on activation of cooling water circulating to coils that are located at the downstream end of the target hall for SNuMI:
 

1)    Assume the water sample Mike took tested at 1 picocurie/ml.
 

2)    NuMI has been running at roughly 0.13 MW. It has run as high as 0.2 MW but 0.13 is a good average. He says for now we can assume the water activation level scales as the beam power. So at 1.3 MW we can expect the water to be activated at the 10 picocurie/ml level with the assumption made in (1). This activity level will not be a problem in equipment located on the surface.
 

3)    He said that 10 picocuries/ml is low compared to RAW systems but we should have a catch basin under equipment (like the chiller, pumps, heat exchangers). We should follow standard Lab procedures for working on contaminated water systems when servicing these cooling systems.
 

4)    Both tritium and Be7 will contaminate the circulating cooling water. Standard Lab procedures cover this.
 

5)    The 10 picocuries/ml level does not apply to the coil condensate (i.e., the moisture in the air stream that condenses on the outside of the coils to dehumidify the air). We did not discuss this further. I assume the existing "temporary" condensate collection system will be replaced for 400 kW and 1.3 MW beam power operation.
 

6)    He said someone will ask about activated condensate leaking into the circulating cooling water. We can detect this by sampling the cooling water (usually about 4 times a year). Additionally, detectors can be installed at MI-65 to check water activity. The cooling water systems operate at a pressure that is much higher than atmospheric. If the coils develop a leak I think the cooling water will spray into the air stream. However, I think it is best to monitor the cooling systems for activity.
 

7)    Kamran said he can look at this again if we need more info and after Mike sends him the activity report for the propylene glycol/water coolant.
 

8)    In our conversation, we assumed piping for the new cooling system runs through a penetration between the RAW room and the target hall. We did not discuss running cooling water piping along the length of the target hall. Also, I told Kamran that the cooling water circulating in the new coils is isolated from the CUB chilled water in a secondary loop.
 

9)    System water volume is an important factor in estimating activity level.
 

10)   Kamran sent me an e-mail with his calcs. I will forward it to you.
Kamran’s e-mail with his calculations:

 

----- Original Message ----- 

From: Kamran Vaziri 

To: Andy Stefanik 

Sent: Thursday, August 03, 2006 2:26 PM

Subject: Re: Activity buildup in the air chiller water

Hi Andy,
 

The old result below was done for 400kW beam (less than 0.57% of drinking water limit).
Scaling:
 

1300/400 *0.6% * 20 pCi/ml = 0.4 pCi/ml (below the standard detection limit; not easily measurable.)
 

This calculation was done for a 50 gallon tank, the concentration will be smaller for a larger tank.
OR
 

from propylene results, assuming a conservative value of 1 pCi/ml
 

1300kW/130kW *1pCi/cc = 10 pCi/ml.
 

This RAW system will not require any shielding or serious containment.
 

I also scaled up the radioactivation of chiller itself, assuming all steel. The residual dose rates 
for one year of continuous irradiation and only one day cooling (worse case) are 
still less than 0.6 mrem/hr. 
 

Please let me know if you had any further questions.
 

Cheers,
Kamran
 

 

----- Original Message ----- 



----- Original Message ----- 
From: "Kamran Vaziri" <vaziri@fnal.gov>
To: "Andy Stefanik" <stefanik@fnal.gov>
Cc: "Nancy Grossman" <grossman@fnal.gov>
Sent: Tuesday, March 09, 2004 5:20 PM
Subject: Activity buildup in the air chiller water


> Hi Andy,
>
> I used flux of the particles at the upstream end of the decay-pipe which
> is close to where the chiller coil is located. Based on my calculations
> the tritium activity concentrations in the chiller water after one year
> of full intensity operations is less than 0.5% of the drinking water
standard.
> This was based on assuming a 50 gallons system. A larger volume of water
> will reduce this concentration even further.
>
> Based on this result I don't think you need to worry about any
contamination
> resulting from a leak in this system. You would not even need the
containment
> tub that we discussed. A leak in the piping will not cause a contamination
> problem either.
>
> Please let me know if you had any questions about the above. Cheers,
>
> Kamran
>
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