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REVISION HISTORY


SUMMARY

The required relief pressure was determined as a function of energy input rate, i.e. power input to helium volume of the current lead pot.  The assumption is the heat input is very fast and the pressure in the pot rises to the required relief pressure assuming no inventory is vented prior to reaching required relief pressure. The relief temperature is determined by assuming a starting density of helium inside the pot.
Heat is added, at constant density until the required pressure is reached to handle the given load. The temperature reached is dictated by the density and pressure reached to handle the heat input load.

In reality the heat addition is not instant, so the density will be lower than assumed.

The Figure 1 and Figure 2 shows the required relief pressure for any given power input, for single relief opening of 0.4 inch diameter (0.5” tube) and 0.630 inch diameter  (0.750” x0.065” tube), with flow coefficient of 0.62, at 3 different densities. A density of 69 kg/m3 corresponds to a 50% liquid content in the pot.

Since this is for a catastrophic failure of the bus, the burst pressure of the lead pot is used to size the relief capacity required, rather than the MAWP. 

A structural analysis needs to be done to determine the burst pressure at the weld joints to the end caps of the lead pot. The cylinder pipe segment has a burst pressure rating of 3600 psi.
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Calculation, Sample hand calculation for plots


[image: ]



[image: ]
image2.jpeg
Pressure [psia)]

3,500

3,000

2,500

2,000

1,500

1,000

500

FIGURE 2
5" NPS Sch 10 LEAD POT VESSEL: PRESSURE vs POWER Input
for 0.630" dia relief opening

| —— PRESSURE@30kgpm3

I I I
—— PRESSURE@69kgpm3

—— PRESSURE@40kgpm3

- --- TEMPERATURE@t6%kgpm3
- - -~ TEMPERATURE@40kgpm3
-~ -~ TEMPERATURE@30kgpm3

450

400

350

300

250

200

TEMPERATURE [K]

150

100

50

0

100 200 300 400 500 600 700 800 900 1,000

Power input [kW]





image3.png
DETERMINE HEAT INPUT GIVEN RELIEF FLOW AREA, DENSITY, RELIEF PRESSURE
1xgm

Ns? Kg=082

Py = 1300psi
Tret = Todng(Prr-Po) Tpg=SS9K By = 103420 bar
Epansionenersy = VAV PPy Tog)  Diam 0bin

= ~5.2 2
DR Avga= 8107107 Aypy = 01060

AMNEA

bt 7130 by t2em B pep

Prt-Tre)  iine = 1656

Fehoked = 073 DP=P - P,

DP=

452 107 psi

Anpra K P Feoked (Ve
vFa Ko P Fohoked Ve e ke
MNEA A1 choked Y TheEe g - 05t iE

Fate s :

Qinput = m;y Expansionenergy

Mgy

Qinput = 3762x 106°W




image4.png
P TS0psi g,

ToyPrrf) T = SBK B = SLTILbar
ERERETRL T VO PPt Tr)  Rigm O4in
E) s

~5.2 2
Aomac D2 AEa=SI07x 107 Ay = 016

PPt e nelPet Tat) ipe= 1803 Py= 12atm By- 17635psi

TltaT) 0

Forokea =075 BEFPTY pp_resps

AT Feotet B ot

Tl s

Qinpyt, = my Expansionenerey

el

Qinput = 1365 % 10°W




image1.jpeg
Pressure [psia)]

3,500

3,000

2,500

2,000

1,500

1,000

500

FIGURE 1
5" NPS Sch 10 LEAD POT VESSEL: PRESSURE vs POWER Input
for 0.4" dia relief opening
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