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

Subject: UniStar Nuclear Energy, NRC Docket No. 52-016
Response to Request for Additional Information for the
Calvert Cliffs Nuclear Power Plant, Unit 3,
RAI 397, Evaluation of Potential Accidents

References: 1) Surinder Arora (NRC) to Paul Infanger (UniStar Nuclear Energy), "Final RAI
397 RPAC 7209," dated August 20, 2013.

2) UniStar Nuclear Energy Letter UN#13-121, from Mark T. Finley to
Document Control Desk, U.S. NRC, Response to Request for Additional
Information for the Calvert Cliffs Nuclear Power Plant, Unit 3, RAI 397,
Evaluation of Potential Accidents, dated September 18, 2013

The purpose of this letter is to respond to the request for additional information (RAI) identified
in the NRC e-mail correspondence to UniStar Nuclear Energy, dated August 20, 2013
(Reference 1). This RAI addresses the Evaluation of Potential Accidents, as discussed in
Section 2.2.3 of the Final Safety Analysis Report (FSAR), as submitted in Part 2 of the Calvert
Cliffs Nuclear Power Plant (CCNPP) Unit 3 Combined License Application (COLA), Revision 9.

Reference 2 indicated that a response to RAI 397 Question 02.02.03-9, would be provided to
the NRC by October 18, 2013.
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Enclosure 1 provides our response to RAI 397 Question 02.02.03-9, and includes revised COLA
content. A Licensing Basis Document Change Request has been initiated to incorporate these
changes into a future revision of the COLA.

Enclosure 2 provides a Table of Changes to the CCNPP Unit 3 COLA associated with RAI 397
Question 02.02.03-9.

Our response does not include any new regulatory commitments. This letter, and its
enclosures, does not contain any sensitive or proprietary information.

If there are any questions regarding this transmittal, please contact me at (410) 369-1907 or
Mr. Paul Infanger at (410) 369-1987.

I declare under penalty of perjury that the foregoing is true and correct.

Mark T. Finley

Enclosures: 1) Response to NRC Request for Additional Information, RAI 397 Question
02.02.03-9, Calvert Cliffs Nuclear Power Plant, Unit 3

2) Table of Changes to CCNPP Unit 3 COLA Associated with the Response to
RAI 397, Calvert Cliffs Nuclear Power Plant, Unit 3

cc: Surinder Arora, NRC Project Manager, U.S. EPR Projects Branch
Laura Quinn-Willingham, NRC Environmental Project Manager, U.S. EPR COL Application
Tomeka Terry, NRC Environmental Project Manager, U.S. EPR COL Application
Amy Snyder, NRC Project Manager, U.S. EPR DC Application, (w/o enclosures)
Patricia Holahan, Acting Deputy Regional Administrator, NRC Region II, (w/o enclosures)
Silas Kennedy, U.S. NRC Resident Inspector, CCNPP, Units 1 and 2,
David Lew, Deputy Regional Administrator, NRC Region I (w/o enclosures)
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Enclosure I

Response to NRC Request for Additional Information,
RAI 397 Question 02.02.03-9,

Calvert Cliffs Nuclear Power Plant, Unit 3
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RAI No 397

Question 02.02.03-9

UniStar, in a letter dated July 19, 2013 to the U.S. NRC (ADAMS Accession No.
ML13204A401), identified two additional hazardous chemicals (acetone and acetylene)
transported/stored for the use of Calvert Cliffs Unit 1 and Unit 2 and addressed their impact on
the safe operation of CCNPP Unit 3. This UniStar letter also provided the summary of results of
their evaluation in FSAR Tables 2.2-8, 2.2-9, and 2.2-10. The applicant included COLA changes
to document this evaluation in the mark up of FSAR Rev. 9 Chapter 2. Upon review of the
information provided, the staff finds that UniStar has not provided enough details to facilitate the
staff's review and confirmatory analysis. The additional information is needed to ensure that the
potential hazards in the site vicinity are identified and evaluated to meet the siting criteria in 10
CFR 100.20(b) and 10 CFR 100.21(e). The NRC staff's review and confirmatory analysis
covering potential impacts from explosion, vapor cloud explosion and toxic chemical
concentration for control room habitability require the details pertaining to the methodology,
basis, modeling assumptions, and data that were used for the applicant's analysis.

Therefore, the staff is requesting the following additional information from the applicant:

1. Though UniStar's cover letter (referenced above) states that UniStar identified
additional Calvert Cliffs Units 1 & 2 chemical hazard materials transported/stored,
which required evaluation for impact on CCNPP Unit 3 chemical hazards analysis,
the evaluation analysis seems to address only impacts due to storage and not
transportation. Please provide information pertaining to the transportation impact of
these chemicals on Unit 3.

2. For acetylene, the applicant's results pertaining to explosion scenario presented in
Table 2.2-8 exceeded the nearest distance to CCNPP Unit 3 SSC. The applicant,
based on the citation of the probability of catastrophic acetylene tank failure of 1 x
10-6 per year, concluded that the acetylene explosion is not considered a design-
basis event, and would not adversely affect the safe operation of Unit 3. The
probability is not calculated based on the data, but is based on a documented value
in literature. Moreover, in the same document, for a release scenario through 10 mm
orifice, the probability is given to be 1 x 10-5 per year. Therefore, the staff requests
the applicant to provide details such as methodology, assumptions, justification and
rationale in selection of the probability of 1 x 10-6 per year in concluding that the
explosion of acetylene would not adversely affect the safe operation of Unit 3.

For acetylene vapor cloud explosion scenario, in determining the distances to UFL, LFL, and
vapor cloud explosion presented in FSAR Table 2.2-9; and in determining the concentration in
the control room, and distance to reach IDLH concentration presented in FSAR Table 2.2-10,
please provide the methodology, basis, assumptions, and the model inputs used for your
analysis or provide your calculations for the staff s audit through the electronic reading room.
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Response

I . Evaluation of Impacts on Unit 3 from Transport of Units I & 2 Chemicals:

The onsite hazardous materials included in this analysis (acetone and acetylene) are stored
in the Units 1 & 2 Warehouse area. The closest point along the current transportation routes
for each transported chemical is greater than the evaluated storage distance to the identified
nearest safety-related structure or control room for CCNPP Unit 3. Therefore the hazard
evaluation for the storage of each chemical is bounding.

2. Justification for the Selection of the Tank Failure Rate for the Acetylene Tank:

Two potential explosion scenarios were evaluated for acetylene storage as follows:

a. The first scenario analyzed an explosion at the tank site utilizing the acetylene's
trinitrotoluene (TNT) mass equivalent following the methodology in Regulatory Guide
(RG) 1.91. This methodology was used to determine whether acetylene is being stored
at a safe distance from the nearest safety-related structure. RG 1.91 states 1 psi as a
conservative value of peak positive incident overpressure, below which no significant
damage would be expected. The safety-related CCNPP Unit 3 structures are designed
to withstand a peak positive overpressure of at least 1 psi without loss of their functions.
The distance to 1 psi for an instantaneous acetylene tank explosion is 1,245 feet from
the nearest safety-related structure for Unit 3. Acetylene is currently stored
approximately 1,052 feet from the nearest safety-related structure for Unit 3. Therefore,
an analysis was performed. The assumptions in this evaluation included:

o A catastrophic tank failure.
o 100% yield factor-instantaneous detonation (tank failure with complete mixing at

Upper Flammability Limit (UFL) upon release).
o Although the tank is stored inside the Warehouse, shielding provided by the

Warehouse building was not taken into account.

A probability evaluation was conducted which included the selection of the tank failure
rate. The selected probability for the acetylene tank failure of 1 X 10-6 per year is based
on the catastrophic failure rate of acetylene stored in a gas cylinder resulting in an
instantaneous release of the entire contents of the tank and thereby having the total
vapor mass involved in the explosion (Purple Book, 2005) which most closely aligned
with the assumptions in this scenario.

Additionally, this scenario includes very conservative assumptions for acetylene tank
storage (i.e., instantaneous release with no vapor cloud travel or expansion). The
scenario presented for an instantaneous acetylene explosion with a 100 percent yield
factor is not realistically achievable; however, this is the theoretical worst case scenario.
Table 1 in RG 1.91, Evaluations of Explosions Postulated to Occur At Nearby Facilities
and on Transportation Routes Near Nuclear Power Plants, assigns a 15% conservative
yield factor for Class III Unconfined Vapors. In addition, RG 1.91 references NUREG-
1805, Quantitative Fire Hazard Analysis Methods for the U.S. Regulatory Commission
Fire Protection Inspection Program, and Factory Mutual (FM) Global Property Loss
Prevention Data Sheets 7-42, Guidelines for Evaluating the Effects of Vapor Cloud
Explosions Using a TNT Equivalency Method, for heat of combustion and yield factors.
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Acetylene is identified as a Class III material and has a 15% yield factor when
determining a worst case scenario (FM Global, 2008). Based on the guidelines in
RG 1.91, a 100 percent yield factor for acetylene is not realistically achievable. With the
conservative analysis presented, the probability of the analyzed catastrophic scenario
would be lower than the probability of a realistic scenario.

b. The second potential explosion scenario analyzed a stored acetylene tank failure
resulting in a Vapor Cloud Explosion (VCE)-i.e., consideration of a delayed ignition or
traveled vapor cloud. A VCE scenario does not consider an ideal, confined and
instantaneous explosion of a storage vessel as does the TNT scenario. The distance to
the nearest safety-related CCNPP Unit 3 structure for acetylene for the VCE scenario is
1,052 feet. The ALOHA dispersion model calculated the acetylene VCE to reach a peak
overpressure of 1 psi at 828 feet. Therefore, the distance to 1 psi is not exceeded and
the VCE analysis for acetylene would not be the worst case scenario.

The Guideline for Quantitative Risk Assessment (Purple Book, 2005) discusses a
release scenario through a 10-mm orifice (potentially resulting in a VCE) having a
probability of 10-5 per year, which is a credible event. However, the deterministic analysis
demonstrated that an actual detonation would not result in damage to safety-related
structures for the VCE scenario; therefore, a probabilistic analysis is not warranted.

3. Acetylene Vapor Cloud Explosion Methodology. Basis, Assumptions, Including
Modeling Inputs:

The ALOHA Model Inputs/Assumptions are included in the ALOHA Analysis for On-site and
Off-site Chemicals calculation/analysis. This includes the methodology, basis, assumptions,
and model inputs. This calculation/analysis will be provided to NRC in the electronic reading
room.

COLA Impact

FSAR Section 2.2.3.1.1 has been revised as follows:

2.2.3.1.1 Explosions

Onsite Chemicals

The hazardous materials stored onsite that were identified for further analysis with regard
to explosion potential were: gasoline, hydrazine (35% solution), dimethylamine (2%
solution), and hydrogen stored at Units 1 & 2. One of the water treatment chemicals, a
non-oxidizing biocide containing ethanol, and gas cylinders containing argon-methane,
hydrogen, and oxygen stored near Unit 3 were also analyzed for explosion potential. The
onsite hazardous materials included in this analysis (acetone and acetylene) are stored in
the Units 1 & 2 Warehouse area. The closest point along the current transportation routes
for each transported chemical is greater than the evaluated storage distance to the
identified nearest safety related structure or control room for CCNPP Unit 3. Therefore, the
hazard evaluation for the storage of each chemical is bounding.
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Enclosure 2

Table of Changes to CCNPP Unit 3 COLA Associated with the Response to RAI 397,
Calvert Cliffs Nuclear Power Plant, Unit 3
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Table of Changes to CCNPP Unit 3 COLA

Associated with the Response to RAI No. 397

Change I Subsection Type of Change Description of Change
ID#
Part 2 - FSAR
CC3-10- 2.2.3.1.1 Incorporate COLA The response to RAI 171,
0266 markups associated with Question 09.05.05-2, Raw
(original the response to RAI 171, Water Supply System,
CC3 - Question 09.02.05-21. involves deletion of
10-0011) reference to CCNPP 1&2

chemical storage locations
and additional information
on chemicals.

CC3-13- 2.2.3, 2.2.4, Incorporate COLA Markups associated with
0099 Tables 2.2-2, 2.2-5, markups associated with Toxic-Flammable

2.2-8, 2.2-9, 2.2-10 Toxic-Flammable Explosive Transport
Explosive Transport Hazards in Calvert Cliffs
Hazards in Calvert Cliffs Units 1 & 2 on Calvert
Units 1 & 2 on Calvert Cliffs Nuclear Power Plant,
Cliffs Nuclear Power Unit 3 Part 2, FSAR
Plant, Unit 32. sections.

CC3-13- 2.2.3.1.1 Incorporate COLA The response to RAI 397,
0132 markups associated with Question 02.02.03-9 (this

the response to RAI 397, response) included a
Question 02.02.03-9 (this change to FSAR Section
response). 2.2.3.1.1, "Explosions"

under the Onsite
Chemicals header to
address acetone and
acetylene.

1UniStar Nuclear Energy Letter UN#10-022, from Greg Gibson to Document Control Desk, U.S. NRC, Response to
Request for Additional Information for the Calvert Cliffs Nuclear Power Plant, Unit 3, RAI 171, Raw Water Supply
System, dated February 5, 2010.

2UniStar Nuclear Energy Letter UN#13-096, from Mark T. Finley to Document Control Desk, U.S. NRC, Toxic-
Flammable Explosive Transport Hazards in Calvert Cliffs Units 1 & 2 Impact on Calvert Cliffs Nuclear Power Plant,
Unit 3, dated July 19, 2013.


