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Sincerely,

ames C.Kin
Vice President, ESBWR Licensing



MFN 08-360
Page 2 of 2

References:

1. MFN 06-198, Letter from U.S. Nuclear Regulatory Commission to David
Hinds, Request for Additional Information Letter No. 34 Related to
ESBWR Design Certification Application, June 22, 2006

2. MFN 07-556, Letter from U.S. Nuclear Regulatory Commission to Robert
E. Brown, Request for Additional Information Letter No. 111 Related to
ESBWR Design Certification Application, October 15, 2007

Enclosure:

1. MFN 08-360 - Response to Portion of NRC Request for Additional
Information Letter No. 111 Related to ESBWR Design Certification
Application - Emergency Core Cooling Systems - RAI Number 6.3-10 S02

cc: AE Cubbage
DH Hinds
GB Stramback
RE Brown
eDRF

USNRC (with enclosures)
GEH/Wilmington (with enclosures)
GEH/San Jose (with enclosures)
GEHNVilmington (with enclosures)
0000-0082-6184



Enclosure 1

MFN 08-360

Response to Portion of NRC Request for
Additional Information Letter No. 111
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Emergency Core Cooling Systems
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NRC RAI 6.3-10 S02:

GEH lowered the emergency core cooling system (ECCS) initiation signal to Level I
from Level 1.5. Staff was concerned that since there is a delay in ECCS initiation, that
the results may be non-conservative for events, such as a steam line break, where the
core experiences level swell and the setpoint will be realized at a later time. In
response, GEH performed a sensitivity study on the main steamline break size and
provided the control logic for the level I setpoint in the TRACG model.

A. In response to part B of RAI 6.3-10, Supplemental No. 1, GEH provided a study of
the main steam line break and varied the size from 100% down to 10% of the
double-ended guillotine break size. Staff has the following additional questions:

1. The figure of merit used for the study is described as "Minimum Chimney Static
Head Level Above Vessel Zero." In the DCD this is calculated by collapsing the
level in the chimney and adding it to the elevation of the bottom of the chimney
such that the void fraction of. the core is not accounted for in the calculation.
Please clarify if "Minimum Chimney Static Head Level Above Vessel Zero" used
in the RAI response accounts for the void fraction in the core.

2. Although the smallest value of the "Minimum Chimney Static Head Level Above
Vessel Zero" is at 100% break size, there is a trend where it is decreasing as the
break size gets smaller from 40%, 20% down to 10%. Provide additional
information justifying that breaks smaller than 10% are not limiting. What is the
maximum sized break that will not exceed the make-up system?

B. In response to part C of RAI 6.3-10, Supplemental No. 1, GEH states that "The
control logic used to model Level I setpoint in TRACG is a pure time delay, where
the performance specified time delay for the installed control logic and the
confirmation time delay are considered in TRACG analysis." Please define a
performance time delay and a confirmation time delay.

GEH Response:

A. The following are responses to the above Part A questions:

1. The "Minimum Chimney Static Head Level Above Vessel Zero" is based on the
hard dimension for the elevation of the bottom of chimney, as stated in the note
to the table provided in the response to RAI 6.3-10 S01 (MFN 06-241,
Supplement 3, dated May 29, 2007). Thus, the Minimum Chimney Static Head
Level Above Vessel Zero does not account for the void fraction in the core. The
calculated liquid to steam interface level in the chimney region was collapsed by
setting the void fraction in this region to zero (e.g., all liquid water). The core
region is modeled with two types of sub-components, channels and bypass
regions, which are aligned in parallel axial sections (see TRACG Nodalization in
DCD Tier 2, Figures 6.2-6 and 6B-1). The void fractions in the bypass regions
are significantly lower than in the channel regions since no significant heating
occurs in the bypass region because the fluid in these sections are not in direct
contact with the fuel rods.
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2. The "Minimum Chimney Static Head Level" values for the three smallest main
steam line breaks seem to indicate a downward trend with the reduction in break
size. This apparent relationship breaks down when viewed over the entire range
of breaks, such that there does not appear to be a significant correlation between
break size and Minimum Chimney Static Head Level. The results presented do
indicate that the smaller the line break, the longer the time to reach Level 1
reactor water level and initiate the Emergency Core Cooling Systems (ECCS).
Thus, as line break sizes continue to decrease, the response time requirements
for system initiation are expected to increase. A review of the results for the
smallest three break sizes, presented in the response to RAI 6.3-10 S01, show
that the change in Minimum Chimney Static Head Level from the 40% to 20%
breaks cases is significantly larger than the change in level between the 20% to
10% break cases. Therefore, the relationship does not appear to be linear, but
more asymptotic to some value. Conservatively postulating a linear extrapolation
of the last two data points would result in a Minimum Chimney Static Head value
of 8.9013 m at a break size of 0%. Alternatively, a break size of 2.74% would
result in a Minimum Chimney Static Head level equivalent to that of a 100% main
steam line break. Interpretation of these results show that the water level would
be lower after no break than with a 100% break, which is not a reasonable
conclusion. Also, the predicted level would be within 6 mm (0.006 m) of the
water level resulting from a 100% main steam line break condition, which is well
within the accuracy of the calculation methods. Therefore, it is conservatively
concluded that the bounding Minimum Chimney Static Head Level is based on
the 100% main steam line break condition.

In regards to the question relating to which break size exceeds the capability of
the makeup system, there are two aspects that must be considered. The normal
reactor water makeup system is the Feedwater System, and is capable of
delivering at least 135% of the nuclear boiler system (NBS) rated makeup
flowrate. A comparison of the mass flow rates for the various main steam line
breaks shows that this additional Feedwater System capability is sufficient to
provide inventory makeup for an 80% main steam line break. In the event a
small break occurs that does not cause containment pressurization, the break
would be detected by the Leak Detection and Isolation System (LD&IS). These
break sizes would be well within the makeup capability of the Feedwater System.
For all loss-of-coolant accident (LOCA) events, it has been shown that the ECCS
are capable of maintaining the reactor water level above the Top of Active Fuel
(TAF) during the 72 hour post-accident duration. As discussed in DCD Tier 2,
Subsection 6.3.3.7.6, and shown in DCD Tier 2, Table 6.3-5, even the postulated
small line break conditions cause a decrease in reactor pressure and result in
pressurization of the containment. Thus, an accident signal is generated very
rapidly, and the reactor response sequence is to depressurize the reactor and
initiate the Gravity-Driven Cooling System (GDCS), which provides makeup
water to the reactor vessel. In addition, all the LOCA break scenarios assume
concurrent loss of offsite power, which renders the Feedwater System
nonfunctional. Therefore, there are no break conditions identified where ECCS is
not capable of mitigating the effects on reactor pressure vessel water level.
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B. The response to RAI 6.3-10 S01 states that TRACG models a pure time delay and
considers the performance time delay of the control logic and a confirmation time
delay. This means that TRACG models the time delays associated with the time
required for a process parameter to exceed its analytical limit value and for the
control system logic to generate a system trip (performance time delay), including
any logic delays associated with maintaining the trip condition for a specified
duration (confirmation time delay). Thus, TRACG models the expected system
responses associated with the control logic for the modeled events.

DCD Impact:

No DCD changes will be made in response to this RAI.


