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May 26, 2017

Docket No. 52-048

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

SUBJECT:

NuScale Power, LLC Response to NRC Request for Additional Information No.
12 (eRAI No. 8773) on the NuScale Design Certiﬁcation Application

REFERENCE: U.S. Nuclear Regulatory Commission, "Request for Additional Information No.
12 (eRAI No. 8773)," dated April 25, 2017
The purpose of this letter is to provide the NuScale Power, LLC (NuScale) response to the
referenced NRC Request for Additional Information (RAI).
The Enclosure to this letter contains NuScale's response to the following RAI Question from
NRC eRAI No. 8773:
04.04-1
Enclosure 1 is the proprietary version of the NuScale Response to NRC RAI No. 12 (eRAI No.
8773). NuScale requests that the proprietary version be withheld from public disclosure in
accordance with the requirements of 10 CFR § 2.390. The proprietary enclosures have been
deemed to contain Export Controlled Information. This information must be protected from
disclosure per the requirements of 10 CFR § 810. The enclosed aﬃdavit (Enclosure 3)
supports this request. Enclosure 2 is the nonproprietary version of the NuScale response.
This letter and the enclosed response make no new regulatory commitments and no revisions
to any existing regulatory commitments.
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If you have any questions on this response, please contact Darrell Gardner at 980-349-4829
or at dgardner@nuscalepower.com.
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Sincerely,

·~~~

acl<ary W. Rad
Director, Regulatory Affairs
NuScale Power, LLC

Distribution: Gregory Cranston, NRC, TWFN-6E55
Samuel Lee, NRC, TWFN-6C20
Bruce Bavol, NRC, TWFN-6C20

Enclosure 1: NuScale Response to NRC Request for Additional Information eRAI No . 8773
RAI 04.04-1, proprietary
Enclosure 2: NuScale Response to NRC Request for Additional Information eRAI No. 8773
RAI 04.04-1, nonproprietary
Enclosure 3: Affidavit of Zackary W. Rad, AF-0517-54240
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Response to Request for Additional Information
Docket No. 52-048
eRAI No.: 8773
Date of RAI Issue: 04/25/2017

NRC Question No.: 04.04-1
GDC 10 requires that the reactor core and associated coolant, control, and protection
systems be designed with suﬃcient margin to assure that speciﬁed acceptable fuel design
limits are not exceeded during any condition of normal operation, including the eﬀect of
anticipated operational occurrences. Compliance with GDC 10 requires, in part, a
demonstration of thermal-margin by appropriate safety analyses. As described in Section
4.4.3.1.1 of the Final Safety Analysis Report (FSAR), these safety analyses include subchannel
analyses that consider ﬂow through the heated core and does not consider the ﬂow that
eﬀectively bypasses the fuel rods. Section 4.4.3.1.1 of the FSAR states that the ﬂow between
the reﬂector blocks and the core barrel is relatively stagnant and that this bypass ﬂow is
treated as negligible. In order for the NRC staﬀ to establish a ﬁnding that the treatment of
bypass ﬂow is suitable conservative, the NRC staﬀ needs to determine that the bypass ﬂowpaths are identiﬁed and treated appropriately. Accordingly, the NRC staﬀ requests that
NuScale explain the evidence that was used to determine that the ﬂow leakage between the
reﬂector blocks and core barrel is negligible.

NuScale Response:
NuScale identiﬁed several potential ﬂow paths in the Reactor Coolant System (RCS) that
could result in ﬂow bypassing the core and not being available for heat transfer, as noted in
Section 4.4.3.1.1. One ﬂow path was leakage between the reﬂector and core barrel as
discussed in Section 4.4.3.1.1.2. After further analysis this ﬂow path was determined not to
be a contributor to core bypass as discussed below.

NuScale Nonproprietary

The dimensions of the core barrel and reﬂector and the conﬁguration of these two
components with respect to the lower core support plate were used to make this
determination. The diﬀerence between the inner diameter of the core barrel and outer
diameter of the reﬂector is {{
}} 2(a), (c), ECI, which equates to a
{{
}} 2(a), (c), ECI gap radially. Considering the height of the core barrel, the volume of
water present in this area is a negligible fraction of the total RCS volume. More importantly,
the lower core plate geometry {{
}} 2(a), (c), ECI. Thus, this cross-sectional area between the
core barrel inner diameter and reﬂector outer diameter is {{
}} 2(a), (c), ECI. FSAR Section 4.4.3.1.1 will be revised as shown in the
attachment to clarify this.

Impact on DCA:
FSAR Section 4.4.3.1.1 has been revised as described in the response above and as shown in
the markups provided with this response.

NuScale Nonproprietary

NuScale Final Safety Analysis Report
4.4.3

Thermal and Hydraulic Design

Description of the Thermal and Hydraulic Design of the Reactor Coolant System
The NPM is a self-contained nuclear steam supply system comprised of a reactor core, a
pressurizer, and two SGs integrated within the RPV. The RPV is an approximately cylindrical
steel vessel. The upper and lower heads are torispherical. The pressurizer baffle plate is
integrated with the steam plenums, and has orifices to allow surges of water into and out
of the pressurizer, and acts as a thermal and hydraulic barrier.
Figure 5.1-1 is a diagram of an NPM and shows the RPV within the containment vessel.
Figure 5.1-2 provides a simplified diagram of the RCS. Figure 5.1-3 denotes and describes
the major RPV loop flow paths during normal, steady-state, and full-power operating
conditions.

4.4.3.1

Plant Configuration Data
Table 5.1-2 lists the nominal operating parameters of the RCS at various power levels.
Table 4.4-1 provides geometrical information on the key components of the RPV flow
path.

4.4.3.1.1

Core Bypass Flow

RAI 04.04-1

The subchannel analysis considers the flow through the heated core and does not
consider the flow that effectively bypasses the fuel rods and is not available to
remove heat.
The following flow paths allow flow to bypass the core and reduce flow through
the fuel assemblies:
•

reflector block cooling channels

•

gap between the reflector block and the core barrel

•

fuel assembly guide tubes and instrument tubes

Best-estimate flow, maximum flow, and minimum flow are calculated for the
applicable design considerations. These calculations account for the uncertainties
in the component flow resistances and the thermal head.
4.4.3.1.1.1

Reflector Cooling Channel Bypass
The reflector blocks surrounding the core have several cooling channels that
allow flow to pass through the reflector blocks. A conservative value for the
reflector cooling channel bypass fraction for steady-state and transients is
provided in Reference 4.4-3.

RAI 04.04-1

Tier 2

4.4-12

Draft Revision 1

NuScale Final Safety Analysis Report
4.4.3.1.1.2

Thermal and Hydraulic Design

Flow Leakage Between Reflector Blocks and Core Barrel
Flow between the reflector blocks and the core barrel bypasses the core. The
flow in this region is relatively stagnant and this bypass flow is treated as
negligible.

4.4.3.1.1.3

Guide Tube and Instrument Tube Bypass
The maximum amount of bypass flow for the guide tubes and instrument
tubes for the fuel assemblies is provided in Reference 4.4-3.
The total bypass flow used in the subchannel analysis is 8.5 percent. Below 20
percent power, the bypass flow is 9 percent.

4.4.3.2

Operating Restrictions
Figure 4.4-9 provides the operating map indicating the permissible operating range
that is constrained by each of the following considerations:
•

Right-hand limit: core power and inlet temperature for given pressures that result
in MCHFR at the CHF analysis limit

•

Upperbound: analytical limit protects against exceeding RPV pressure limits for
reactivity and heatup events

•

Left-hand boundary: analytical limit on minimum temperature for criticality

The low-RCS pressure analytical limit ensures riser subcooling is maintained. If hot leg
temperature is below 600 degrees F, the low pressure analytical limit is constant at
1600 psia. If hot leg temperature is above 600 degrees F, then the low pressure
analytical limit increases as:
P limit = ( T hot – 600 )∗ 12 + 1600

Eq. 4.4-2

where,
T = temperature in degrees F, and
P = pressure in psia.
4.4.3.3

Thermal Margin Limit Map
A series of CHF calculations are performed for a range of power levels between hot zero
power (HZP) and HFP to establish trends and operating conditions of the limiting
MCHFR, and to determine the limiting axial flux shapes for subchannel calculations.
The limiting axial flux shape is determined based on a nuclear analysis (Section 4.3) of
all of the possible axial flux shapes that could occur during the equilibrium cycle from
operation within the operating limits. The operating limits in this context are the axial
offset window, the power dependent insertion limits, and the cycle burnup. The
analysis of axial flux shapes is described in Section 4.3. From these axial shapes, limiting
top-peaked, middle-peaked, and bottom-peaked shapes are identified at 5 percent, 25
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NuScale Power, LLC
1100 NE Circle Blvd., Suite 200 Corvalis, Oregon 97330, Oﬃce: 541.360.0500, Fax: 541.207.3928
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NuScale Power, LLC
AFFIDAVIT of Zackary W. Rad
I, Zackary W. Rad, state as follows:
1. I am the Director, Regulatory Aﬀairs of NuScale Power, LLC (NuScale), and as such, I
have been speciﬁcally delegated the function of reviewing the information described in
this Aﬃdavit that NuScale seeks to have withheld from public disclosure, and am
authorized to apply for its withholding on behalf of NuScale.
2. I am knowledgeable of the criteria and procedures used by NuScale in designating
information as a trade secret, privileged, or as conﬁdential commercial or ﬁnancial
information. This request to withhold information from public disclosure is driven by one
or more of the following:
a. The information requested to be withheld reveals distinguishing aspects of a
process (or component, structure, tool, method, etc.) whose use by NuScale
competitors, without a license from NuScale, would constitute a competitive
economic disadvantage to NuScale.
b. The information requested to be withheld consists of supporting data, including test
data, relative to a process (or component, structure, tool, method, etc.), and the
application of the data secures a competitive economic advantage, as described
more fully in paragraph 3 of this Aﬃdavit.
c. Use by a competitor of the information requested to be withheld would reduce the
competitor's expenditure of resources, or improve its competitive position, in the
design, manufacture, shipment, installation, assurance of quality, or licensing of a
similar product.
d. The information requested to be withheld reveals cost or price information,
production capabilities, budget levels, or commercial strategies of NuScale.
e. The information requested to be withheld consists of patentable ideas.
3. Public disclosure of the information sought to be withheld is likely to cause substantial
harm to NuScale's competitive position and foreclose or reduce the availability of proﬁtmaking opportunities. The accompanying Request for Additional Information response
reveals distinguishing aspects about the component or method by which NuScale
develops its thermal hydraulic design.
NuScale has performed signiﬁcant research and evaluation to develop a basis for this
component or method and has invested signiﬁcant resources, including the expenditure
of a considerable sum of money.
The precise ﬁnancial value of the information is diﬃcult to quantify, but it is a key
element of the design basis for a NuScale plant and, therefore, has substantial value to
NuScale.

AF-0517-54240

If the information were disclosed to the public, NuScale's competitors would have access
to the information without purchasing the right to use it or having been required to
undertake a similar expenditure of resources. Such disclosure would constitute a
misappropriation of NuScale's intellectual property, and would deprive NuScale of the
opportunity to exercise its competitive advantage to seek an adequate return on its
investment.
4. The information sought to be withheld is in the enclosed Request for Additional
Information eRAI No. 8773 - RAI 04.04-1. The enclosure contains the designation
"Proprietary" at the top of each page containing proprietary information. The information
considered by NuScale to be proprietary is identiﬁed within double braces, "{{ }}" in the
document.
5. The basis for proposing that the information be withheld is that NuScale treats the
information as a trade secret, privileged, or as conﬁdential commercial or ﬁnancial
information. NuScale relies upon the exemption from disclosure set forth in the Freedom
of Information Act ("FOIA"), 5 USC § 552(b)(4), as well as exemptions applicable to the
NRC under 10 CFR §§ 2.390(a)(4) and 9.17(a)(4).
6. Pursuant to the provisions set forth in 10 CFR § 2.390(b)(4), the following is provided for
consideration by the Commission in determining whether the information sought to be
withheld from public disclosure should be withheld:
a. The information sought to be withheld is owned and has been held in conﬁdence by
NuScale.
b. The information is of a sort customarily held in conﬁdence by NuScale and, to the
best of my knowledge and belief, consistently has been held in conﬁdence by
NuScale. The procedure for approval of external release of such information
typically requires review by the staﬀ manager, project manager, chief technology
oﬃcer or other equivalent authority, or the manager of the cognizant marketing
function (or his delegate), for technical content, competitive eﬀect, and
determination of the accuracy of the proprietary designation. Disclosures outside
NuScale are limited to regulatory bodies, customers and potential customers and
their agents, suppliers, licensees, and others with a legitimate need for the
information, and then only in accordance with appropriate regulatory provisions or
contractual agreements to maintain conﬁdentiality.
c. The information is being transmitted to and received by the NRC in conﬁdence.
d. No public disclosure of the information has been made, and it is not available in
public sources. All disclosures to third parties, including any required transmittals to
NRC, have been made, or must be made, pursuant to regulatory provisions or
contractual agreements that provide for maintenance of the information in
conﬁdence.
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e. Public disclosure of the information is likely to cause substantial harm to the
competitive position of NuScale, taking into account the value of the information to
NuScale, the amount of effort and money expended by NuScale in developing the
information, and the difficulty others would have in acquiring or duplicating the
information. The information sought to be withheld is part of NuScale's technology
that provides NuScale with a competitive advantage over other firms in the
industry. NuScale has invested significant human and financial capital in developing
this technology and NuScale believes it would be difficult for others to duplicate the
technology without access to the information sought to be withheld.
I declare under penalty of perjury that the foregoing is true and correct. Executed on

5/26/2017 .

~

/laCkafYV;Rad
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