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

Subject: PSEG Early Site Permit Application
Docket No. 52-043
Response to Request for Additional Information, RAI No. 54,
Evaluation of Potential Accidents

References: 1) PSEG Power, LLC letter to USNRC, Application for Early Site Permit
for the PSEG Site, dated May 25, 2010

2) RAI No. 54, SRP Section: 02.02.03 - Evaluation of Potential
Accidents, dated February 10, 2012 (eRAI 6287)

The purpose of this letter is to respond to the request for additional information (RAI)
identified in Reference 2 above. This RAI addresses Evaluation of Potential Accidents,
as described in Subsection 2.2.3 of the Site Safety Analysis Report (SSAR), as
submitted in Part 2 of the PSEG Site Early Site Permit Application, Revision 0.

Enclosure 1 provides our response for RAI No. 54, Question No. 02.02.03-3. Enclosure
2 includes the revisions to SSAR Subsection 2.2.3 resulting from our response to RAI
No. 54, Question No. 02.02.03-3. Enclosure 3 includes the new regulatory
commitments established in this submittal.

If any additional information is needed, please contact David Robillard, PSEG Nuclear
Development Licensing Engineer, at (856) 339-7914.
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U. S. Nuclear Regulatory
Commission
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I declare under penalty of perjury that the foregoing is true and correct. Executed on
the 7th day of March, 2012.

Sincerely,

James Mallon
Early Site Permit Manager
Nuclear Development
PSEG Power, LLC

Enclosure 1:

Enclosure 2:

Enclosure 3:

Response to NRC Request for Additional Information, RAI No. 54,
Question No. 02.02.03-3, SRP Section: 2.2.3 - Evaluation of Potential
Accidents
Proposed Revisions, Part 2 - Site Safety Analysis Report (SSAR),
Subsection 2.2.3 - Evaluation of Potential Accidents
Summary of Regulatory Commitments

cc: USNRC Project Manager, Division of New Reactor Licensing, PSEG Site
(w/enclosures)
USNRC Environmental Project Manager, Division of Site and Environmental
Reviews (w/enclosures)
USNRC Region I, Regional Administrator (w/enclosures)
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ENCLOSURE I

RESPONSE to RAI No. 54

QUESTION No.
02.02.03-3



Response to RAI No. 54, Question 02.02.03-3:

In Reference 2, the NRC staff asked PSEG for information regarding the Evaluation of
Potential Accidents, as described in Subsection 2.2.3 of the Site Safety Analysis Report.
The specific request for Question 02.02.03-3 was:

RS-002 and RG 1.206 provide guidance regarding the information that is needed
to ensure that the potential hazards in the site vicinity are identified and
evaluated in order to meet the siting criteria in 10 CFR 100.20 and 10 CFR
100.21.

In SSAR Section 2.2.3.2.2, the applicant evaluated explosions due to solid
explosives. The applicant states that "a probability analysis similar to the one
presented in Subsection 2.2.3.2.1 is used to determine the number of allowable
trips of solid explosive." The probability analysis referenced is based on liquid
spill rates and sizes. Data pertaining to solid explosives is not presented. Please
provide details regarding data used in the probabilistic analysis of solid explosive
hazards, including quantities and shipment frequencies in determining the total
number of trips of all solid explosive materials.

PSEG Response to NRC RAI:

The probability analysis used for the solid explosives is simplified compared to the
probability analysis for vapor cloud explosions, which is detailed in SSAR Subsection
2.2.3.2.1.

The first step in the probability analysis for solid explosions is to determine the distance
a vessel will travel within the region where an explosion could adversely affect the
PSEG Site. This distance is referred to as the hazardous distance per trip. To calculate
the hazardous distance per trip, a bounding explosive mass must be determined. As
described in SSAR Subsection 2.2.3.2.2, the two largest ship explosions in history were
the Texas City Disaster in 1947 (ammonium nitrate) and the Halifax Explosion in 1917
(ammunition and piric acid) (SSAR Subsection 2.2.3.2.2). The SSAR reviews these
accidents as follows (SSAR Subsection 2.2.3.2.2):

"Both cases involved external factors that are not present within 5 mi. of
the PSEG Site on the Delaware River. The Halifax Explosion involved
vessel contact in a crowded harbor, and the Texas City Disaster occurred
during unloading. The Delaware River is very wide near the new plant and
there are no large docks within 5 mi. Both of these explosions are
estimated to be on the order of 2500 tons [5 million pounds] of solid
explosive."

It is therefore concluded that the likelihood of an explosion larger than 5 million pounds
of solid explosive is statistically insignificant.
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The explosive overpressure equation from Regulatory Guide 1.91, Rev. 1, was used to
determine the safe standoff distance for 5 million pounds of solid explosive. The solid
explosive was assumed to be TNT, though most of the solid explosives on the Delaware
River are fertilizers (SSAR Table 2.2-6). The resultant safe standoff distance for a 5
million pound TNT explosion is 1.46 miles. From maps of the Delaware River, a vessel
will travel 2.5 miles within a 1.46 mile standoff distance of the PSEG Site. The
hazardous distance per trip for the vessel explosion is therefore 2.5 miles.

The second step of the probability analysis is to determine the rate of explosions per
mile traveled by a vessel. The rate of vessel explosions was calculated very
conservatively. Per NUREG/CR-6624, barge incidents occur at a rate of 1.8 x 10-6
incidents per mile. Also, per NUREG/CR-6624, the likelihood of a chemical spill
following a barge incident is 0.025 spills per incident. Data on explosions was collected
from the Coast Guard's MISLE database (SSAR Reference 2.2-20). Per MISLE, there
were 18 explosions among the 10,287 reported chemical spills reported between July
2001 and February 2007. None of the explosions involved solid explosives. Based on
this data and the fact that there have only been two large explosions of solid explosive
in the last 100 years, it is very conservatively assumed that the explosion rate is 1% of
the spill rate for vessels. In other words there are 0.01 explosions for every spill that
occurs on barges or vessels.

The total number of allowable vessel trips is calculated to be 888 trips using the
equation from Regulatory Guide 1.91:

Explosion Rate = Trips per Year x Explosions per Mile x Hazardous Dis tan ce per Trip

Explosion Rate (less than 10-6 Explosions per Year)Allowable Trips per Year =
Explosions per Mile x Hazardous Dis tan ce per Trip

10-6 explosions 10-6 explosions

year year trip8

1.8x 0-6 incidents x 0.025 spills x 0.0] explsion,.t x 2.5 mtiles 1.125 x 10-9 explosions .. 888 year

mlinietspill trip trip

The final step in the probability analysis for the solid explosives is to determine the
actual number of trips of solid explosive in the vicinity of the PSEG Site. Exact
shipment data was not available from the U.S. Army Corps of Engineers or from the
Coast Guard. Instead, the available data provided the yearly tonnage of solid
explosives. To maximize the estimated number of hazardous shipments that went past
the PSEG site, it was assumed that each shipment contained the smallest mass of solid
explosive that could adversely impact the PSEG site. The total tonnage was divided by
this smallest hazardous mass to provide a conservative estimate of the actual number
of solid explosive vessel trips past the PSEG site.
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The smallest mass of explosive that could lead to a 1 psid overpressure at the PSEG
Site was determined using the Regulatory Guide 1.91, Rev. 1, equation for standoff
distance. The closest approach of the shipping channel to the PSEG Site is 0.9 miles
(SSAR Subsection 2.2.2.3.2). The explosive mass of TNT, the surrogate solid
explosive recommended by Regulatory Guide 1.91, Rev. 1, that results in a 1 psid
overpressure at a distance of 0.9 miles, is 589 tons or greater (SSAR Subsection
2.2.3.2.2).

For this analysis, all explosions of at least 589 tons and within 1.46 miles of the PSEG
site are conservatively assumed to exceed the 1 psid overpressure limit. The annual
number of shipments containing at least 589 tons of explosive is determined from a
review of the USACE data. The total sum of solid explosives and ammonium nitrate
fertilizer is 166,022 tons/year (= 165,412 + 610 from SSAR Subsection 2.2.3.2.2). This
is the equivalent of 282 trips of solid explosive (= 166,022 / 589). Since the annual
number of trips containing 589 tons of solid explosive is less than 888 trips per year, the
hazard risk associated with solid explosions near the PSEG site is acceptable.

Associated PSEG Site ESP Application Revisions:

SSAR Subsection 2.2.3.2.2 will be revised to clarify the methods used to calculate the
probability of a hazardous explosion of solid explosives.

Enclosure 2 includes a markup of the proposed SSAR revisions.
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PSEG Letter ND-2012-0014, dated March 7, 2012

ENCLOSURE 2

Proposed Revisions

Part 2 - Site Safety Analysis Report (SSAR)
Subsection 2.2.3 - Evaluation of Potential Accidents

Marked-up Page
2.2-14



PSEG Site
ESP Application

Part 2, Site Safety Analysis Report

crowded harbor, and the Texas City Disaster occurred during unloading. The Delaware River is
very wide near the new plant and there are no large docks within 5 mi. Both of these explosions
are estimated to be on the order of 2500 tons of solid explosive.

A probability n i t h o e n ben 2.232. is used o te

thenumer f alowbletris o soidexplosive. The number of allowable solid explosive trips i
888 trips. The total allo.- ble t4onage Gf solid exploies i2 there 2032 tens (888 tripseu

of ,explosives." or, ,ordi•a..." that is transported On the Delaware Rier in yee

2003 and 2007 is 610 tonS per year, and th.agetttal annuala Of R4_nMG 4 f4&ý-R*4
oef--ý fee i... 16,412 tons-per year. The tot ualt--ae-¢-m solid
th;an thep acce-Lptable amount of solid explosive, thereor-e solid exlsvsaenot a hazard to the

Roadways

The only chemical transported by roadway identified fo se in this analysis is the gasoline
delivery truck to the S/HC site. This analysis is detailed ab e. -

.-• Replace with 'insert A" per
2.2.3.23 Flammable Vapor Clouds Question 2.02.03-3,

Flammable gases in the liquid or gaseous state can form an unconfined vapor cloud that could
drift toward the plant before ignition occurs. When a flammable chemical is released into tile
atmosphere and forms a vapor cloud it disperses as it travels downwind. The parts of the cloud
where the concentration is within the flammable range, between the lower and upper
flammability limits, can bum if the cloud encounters an ignition source. The speed at which thle
flame front moves through the cloud determines whether it is a deflagration or a detonation. If
thle cloud burns fast enough to create a detonation an explosive force is generated.

Potentially hazardous materials on the Delaware River are identified in Table 2.2-16. Hazardous
materials transported on nearby roads or at nearby facilities, and SGS and HCGS., are identified
in Table 2.2-17. These chemicals are evaluated to ascertain which hazardous materials have
the potential to form a flammable vapor cloud or vapor cloud explosion. For those chemicals
with an identified flammability range, an air dispersion model based on the methods and
equations in RG 1.78 and NUREG-0570, Toxic Vapor Concentration in the Control Room
Folioviing a Postulated Accidental Release, is used to determine thle distance that the vapor
cloud can travel before the concentration is less than the LEL. This distance (called the LEL
distance) is used in three ways. First, if the LEL distance is greater than the distance to a safety-
related building, then the cloud is flammable at the PSEG Site and is hazardous. Second, if it
can be shown that there are no ignition sources within the LEL distance, then that vapor cloud
does not explode. Third, if there are potential ignition sources (i.e., buildings or other man made
objects), the LEL distance is used as the center of an explosion of the chemical vapor. All of the
mass of chemical between the release point and the LEL distance is modeled in an explosion
centered at the LEL distance. This maximizes the explosive energy and minimizes the distance
between the center of the explosion and safety-related buildings.

Conservative assumptions are used in the analyses with regard to meteorological inputs and
identified scenarios. The following meteorological conditions are used as inputs to the model:
Pasquill Stability Class G (very stable), with a wind speed of 2.84 miles per hour (mph); ambient

Rev. 0
2.2-14
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RAI No. 54, Question 02.02.03-3 INSERT A:

A probability analysis is used to determine the number of allowable trips of solid
explosive. The probability of an explosive hazard is the probability of an explosion per
vessel mile multiplied by the distance that the vessel travels within the standoff distance
multiplied by the number of vessels that carry solid explosives near the PSEG Site.
Data from MISLE and PHMSA is used in evaluating the probability of an explosion,
similar to the method for determining spill probabilities described in Subsection
2.2.3.2.1. The standoff distance for a 2500 ton explosion of TNT, the surrogate solid
explosive recommended by Regulatory Guide 1.91, Rev. 1, is 1.46 miles. For each trip
on the Delaware River, a vessel will travel 2.5 miles within 1.46 miles of the PSEG Site.
The total frequency of explosions within 1.46 miles of the PSEG Site is calculated to be
1.125 x 10-9 explosions per trip. Solid explosive shipments less than 589 tons are
determined to pose no threat to the PSEG Site. Using the methods in Regulatory Guide
1.91, Rev. 1, the maximum number of allowable solid explosive trips of 589 tons or
greater is therefore 888 trips. From the USACE data (Reference 2.2-28), the largest
total annual amount of "explosives" or "ordinance" that is transported on the Delaware
River in any year between 2003 and 2007 is 610 tons per year, and the largest total
amount of "ammonium nitrate" or other fertilizers is 165,412 tons per year. The total
sum of solid explosives and ammonium nitrate fertilizer is 166,022 tons/year. This is the
equivalent of 282 trips of solid explosive (=166,022 / 589). Since the annual number of
trips containing 589 tons of solid explosive is less than 888 trips per year, the hazard
risk associated with solid explosions near the PSEG site is acceptable.
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ENCLOSURE 3

Summary of Regulatory Commitments



ENCLOSURE3

SUMMARY OF REGULATORY COMMITMENTS

The following table identifies commitments made in this document. (Any other
actions discussed in the submittal represent intended or planned actions. They
are described to the NRC for the NRC's information and are not regulatory
commitments.)

COMMITMENT COMMITTED COMMITMENT TYPE
DATE ONE-TIME PROGRAMMATIC

ACTION (YES/NO)
(YES/NO)

PSEG will revise This revision will be Yes No
SSAR Subsection included in a future
2.2.3.2.2 to update of the PSEG
incorporate the ESP application.
changes in
Enclosure 2 in
response to NRC
RAI No. 54,
Question
02.02.03-3.
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