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Question P

Question 5 asked for udd;tionul information to justifx why the
analysis for the 0.01 ft° break was terminated even though the
clad surface temperature was increasing at the end of the
calculation, The response stated that calculation was terminated
because the core levels were stable ur increasing and the total
RCS inventory was increasing because the HPSI flow exceeded the
core boiloff, As noted, the level in the hot assembly was stable
at the end of the calculation (see Figure 8-1), but it apgcart
that the hot channel mass is not increasing even though the
s¥lt0m mass increased by afproximately 30,000 1bm during the same
time period. Therefore, clarify why the hot channel is not
getting water into it over the last 500 s.

Response

The reason that the total RCS mass is increasing while it appears
that the hot channel mass is not increasing is that the excess
mass entering the system from HPSI flow is refilling boty the
fxoslurizor and reactor vessel upper head., The 0.01 ft.” break

s small enough that the RCS coolant essentially remains in a
subcooled natural circulation mode. No loop seal clearing
phenomena occurs for this break size. The only regions that shov
any significant voiding are the pressurizer, reactor vesnsal upper
head, and hot channel. The natural circulation flow in each of
the RCS loops is subcooled and flowing in the normal flow
direction. As the flow enters the annulug and lower plenum it
rises up through the active core and upper plenum region into the
hot legs via the path of least flow resistance. For this case
the path of least resistance is up through the cooler outer
assombly region (volume 340), into the outer upper plenum region
(Volume 355? and into the hot legs. Flow entering the hot
channel region (volume 343) would have to rise through both upper
plenum volumes 358 and 362, across to upper plenum volume 360,
down into volume 355 and then intc the hot legs. This flow path
has a higher resistance primarily due to the additional height
arnd flow path length that the flow must traverse to get to the
hot legs. Since the dominant flow path is up through the outer
assem.'ies. only a small amount of flow will enter and leave the
hot channei. This flow will be sufficient to maintain level in
the hot channel. 8ince the flow in the hot channel is
significantly less than that in the coocler outer channel, the
coolant remains saturated and the hot channel rods are cooled by
boilin?. As the pressurizer and upper head clowly refill and any
voids in the upper Ylenum volumes collapse, subcooled natural
c;tculgtion flow will eventually be established in the hot
channel.

This NULAPS predicted phenomenon is solely attributable to the
nodalization scheme used to model the active core and upper
plenum regions. As described in detail in Section 2.3.3 of the
Reference, dual parallel channels are used in the nodalization of
both the active core and upper plenum regions. This nodal



echeme, however, does not use "cross-flow" junctions to provide
communication between the parallel channels other than at the to
of the ufgor plenum between volumes 36. and 360. With this noda
scheme, e only communication between the parallel channels is
through the lower glonum volume 335 and between the upget plenum
volumes 362 and 360. Junctions to simulate crossflow between the
parallel core channels were specifically not used. This prevents
water, draining back into outer assemblies from the steam
generators, from communicating with the hottet center assemblies
and artificially desuperheating steam and ?uonching rods should
the core be uncovered. This t pe of nodalization was
specifically used to address the loop seal clearing and steam

enerator tube water drainage phenomena associated with small RCP
ischarge leg breaks.

Reference: "Calculative Methods for the * . v sddities
Small Break LOCA ECCS Evaluat.o. Model," Vvol. 3,






Question 4

Will Zircaloy analysis be bounding when the core will have both
stainless steel and Zircaloy fuel?

Response

For a mixed core, containing both stainless steel and 21rcalo¥
fuel, the small break LOCA ECCS fettormance analysis will include
two cases: the first one with al stainless steel core and the
second one with all Zircaloy core, The analysis showing the
highest calculated peak cladding temperature will be the bounding
analysis. Both cases will, of course, assume the same peak
linear heat generation rate, Currently for the stainless steel
case, a PLHGR of 17.0 kw/ft has been assumed.

Ir design, there are very few hydraulic differences between the
Zircaloy and stainless assemblies, The magcr difference ig that
the bottom nozzles for the Zitcaloy assemblies are about 0.45"
shorter to accommodate additional irradiation growth, Because of
the qar between the end of the fuel rod and the top nozzle at the
beginning of life, it is estimated that the pressure drop for a
Zircaloy as.onblg is about 1% higher than for a stainless
assembly. This difference becomes emaller during burnup, It is
important to note that this pressure drop difference is during
normal operation when the majority of the pressure drop is due to
friction and form loes. However, during a small break LOCA the
majority of the core pressure drop is due to the density head of
the rolativul¥ slow moving water and two-ghasc mixture, The
impact of different assembl designs on the density head is
negligible. As a result, there is no need to model separate
togionl for Zircaloy and stainlese assemblies in small break LOCA
analyses,



