. . . . . Holtec Center, One Holtec Drive, Marlton, NJ 08053
Telephone (856) 797-0900
HOLT Fax (856) 797-0909

INTERNATIONAL

February 28, 2014

John Goshen, P.E.', Prbject Manager — Licensing Branch
Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety and Safeguards

ATTN: USNRC Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Docket No. 72-1014
Certificate of Compliance (CoC) No. 1014

Subject:

References:

Submittal of Response to First Request for Additional Information (RAI) for
License Revision Request (1014-8 R1) to HI-STORM 100 CoC (TAC NO.
L.24777)

[1] “First Request for Additional Information for Revision No. 1 Request to

Holtec International HI-STORM 100 Certificate of Compliance NO. 1014,

Amendment NO. 8 (TAC NO. L24777)” (Letter from John Goshen (NRC) to Stefan
Anton (Holtec) dated January 31, 2014)

[2] “Supplemental Information for License Revision Request (1014-8 R1) to
HI-STORM 100 Cask System, USNRC Docket No. 72-1014 (TAC No. L.24777)”
(Holtec Letter 5014764 from Royston Ngwayah (Holtec) to John Goshen (NRC) dated
December 20, 2013)

[3] “Revision 1 Request to the Holtec International HI-STORM 100 Cask System,
Certificate of Compliance NO. 10134, Amendment NO. 8 — Accepted for Review

(TAC NO. L24777)” (Letter from John Goshen (NRC) to Stefan Anton (Holtec)

dated November 26, 2013)

[4] “Holtec International HI-STORM 100 Cask System, USNRC Docket No.

72-1014, License revision Request (1014-8 R1)” (Holtec Letter 5014755 from Debabrata
Mitra-Majumdar (Holtec) to John Goshen (NRC) dated August 21, 2013)

[5] USNRC Docket No. 72-1014, TAC No. 1.24777

Dear Mr. Goshen:

By letter dated January 31, 2014 [1], NRC staff documented requests for additional information (RAIs)
that are required to complete their detailed technical review.

Enclosure 1 to this letter contains responses to the RAls. Enclosure 2 contains the related FSAR changes.
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. . . . . Holtec Center, One Holtec Drive, Marlton, NJ 08053
O Telephone (856) 797-0900

Fax (856) 797-0909

If you have any questions, then please contact me at (856)-797-0900 ext. 3844.

Smcerely,

Royston Ngwayah ;

Licensing Engineer,
Holtec International

cc: (letter only w/o attachments)
Michele Sampson, USNRC
Holtec Marlton (via email)
HUG Licensing Subcommittee (via email)

Enclosures:

Enclosure 1: Responses to First Request for Additional Information (RAI) (2 pages)
Enclosure 2: HI-STORM 100 FSAR, Rev. 11 proposed changes (1 page)
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Enclosure 1 to Holtec Letter 5014769

RAI 4.1

Clarify that the shorter cooling time limit for the Thimble Plug Device (TPD) will not increase the
pressure over the Final Safety Analysis Report (FSAR) limit and cause a negative impact to the H-TRAC
onsite transfer operation.

The applicant stated in the FSAR that the shorter cooling time limit, proposed in Amendment No. 8 (Rev.
1), will increase the decay heat from the TPDs slightly.

In the revision request to CoC No. 1014, Amendment No. 8, the applicant should clarify the specific

effects of the slight increase of heat load from TPDs and clarify if this will result in a pressure that is still
maintained within the limit of 100 psig (maximum internal pressure documented in the FSAR for normal
condition) when a minimum of 45.5 psig is used for pressure evaluation during HI-TRAC onsite transfer.

This information is required by the staff to determine compliance with 72.236(f).

Holtec Response to 4.1

Holtec concurs that a shorter cooling time limit for Thimble Plug Devices (TPDs) corresponds to an
increased heat load from the TPD.

However, Holtec asserts that an evaluation of the effects of the slight increase of the TPDs heat load on
the system’s maximum internal pressure during HI-TRAC transfer operations is not warranted for this
revision request. The HI-STORM 100 Amendment 8 Certificate of Compliance (CoC), quoted below,
negates the need for this evaluation.

CoC Appendix B, Section 2.4.4:

“When complying with the maximum fuel storage location decay heat limits, users must account for the

decay heat from both the fuel assembly and any non-fuel hardware, as applicable for the particular fuel
storage location, to ensure the decay heat emitted by all contents in a storage location does not exceed

the limit.”

The lower cooling time requested in Amendment 8 (Rev. 1) does not negate the requirement for users of
the general license to meet the maximum fuel storage location decay heat limits, which as quoted above
must consider the fuel assembly and non-fuel hardware (TPDs, etc.). To be in compliance with the CoC,
users must perform an evaluation to ensure the maximum fuel storage location decay heat limits evaluated
in the FSAR are met. Therefore, since the maximum fuel storage decay heat limits, and hence the
maximum heat limits per canister, remain unchanged, there is no impact on the internal pressure of the
MPC from this proposed change.
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Enclosure 1 to Holtec Letter 5014769

RAI4.2

Clarify the errors of the specific heat values of Metamic-HT shown in Table 1.I11.3 and the apparent
inconsistency between Table 1.111.3 and heat capacity function (page 1.11I-15).

The applicant listed the specific heat of Metamic-HT in Table 1.111.3 of FSAR Report HI-2002444 (Rev.
11.A) as below:

Property Temperature (°C) Property Value Property Type
Specific Heat, 100/200/350 0.827/0.880/0.947 Invariant
Cp (J/kg-0C) 350<T<500 823.3/914.1/1024.2

1) The applicant should explain why the specific heat of Metamic-HT is identified as “invariant” in
property type, even its value varies robustly from 0.827, 0.880, and 0.947 J/kg-°C at 100, 200, and 350
°C, respectively, to 823.3, 914.1, and 1024.2 J/kg-°C once above 350°C (350<T<500 °C). The applicant
should clarify inconsistency or correct the errors in Table 1.1I1.3.

2) The specific heat values, calculated using the heat capacity function Cp = 1024.2 + 0.493 (T-350) in
page 1.I1I-15 of supplied FSAR pages are not consistent with the corresponding values as shown in Table
1.I11.3. The applicant is required to clarify inconsistency between Table 1.111.3 and the heat capacity
function.

This information is required by the staff to determine compliance with 72.236(f).

Holtec Response to 4.2

Table 1.111.3 in FSAR Report HI-2002444 Rev 11.A seems to have been improperly edited, or portions
incorrectly deleted. The corrected table is provided below, and will be placed into the FSAR:

Property Temperature ( C) | Property Value (J/kg- | Property Type
C)

Specific Heat Cp | 100/200/350 823.3/914.1/1024.2 Invariant

(J/Kg-O) 350-500 =1024.2+0.493(T-350) | Invariant

1) Regrettably the table was incorrect and caused undue confusion of the property value. The reason
the property is considered invariant is that it is a stable property and not subject to significant lot
to lot variations.

2) Regrettably the table was incorrect and caused undue confusion of the property value. The
corrected table clarifies the equation and how it correlates to value trend at lower temperatures.
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Enclosure 2 to Holtec Letter 5014769

Table 1.1I1.3
Invariant Properties of Metamic-HT Used in Safety Analysis

Property Temperature, °C Property Value Property Type
(Note 1)
L Ambient
Thermal conductivity, k 180/180/180/180
(W/m°k) 200/300/350 180/180 Invariant
450/500
2. Emissivity (dimensionless), € 150<T<500 See Note 2 I .
nvariant
3. . . .
quma! specific gravity, Ambient 2.705 Invariant
(dimensionless) s
4, Average thermal expansion, 30<T<500 6 .
coefficient, [ (°C -1 ) 21x10 Invariant
5. Specific Heat, C, (J/kg-°C) 100/200/350 823.3/914.1/1024.2 Invariant
350<T<500 Note 3

[PROPRIETARY INFORMATION REMOVED PER 10 CFR 2.390]
Note 2: Emissivity Equation

Either dark gray or ebony coat anodizing are acceptable options. The thermal evaluations in
Chapter 4 of this SAR use the lowerbound Dark Grey specification.

Dark Gray Anodized Metamic-HT
T: Temperature (°F)
e =0.2+0.6 sin[n(T-100)/1304] (100°F < T < 752°F)
e=0.8 (T > 752°F)

Ebony Coat Anodized Metamic-HT
T: Temperature (°F)
€=0.35+1.541E-03*(T-100) (100°F<T<392°F)
€=0.8+2.777E-04*(T-392)  (392°F<T<752°F)
e=0.9 (T>752°F)

Note 3: Heat Capacity Function
T: Temperature (°C)
Cp =1024.2 + 0.493(T-350)

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL
HI-STORM 100 FSAR Rev. 11.B
REPORT HI-2002444 1.111-14
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