HLWYM HEmails

From: Osvaldo Pensado

Sent: Wednesday, May 02, 2007 1:06 PM

To: Luis Ibarra; James Winterle; James Mancillas; Sitakanta Mohanty; Goodluck Ofoegbu;
achowdhury@swri.edu

Subject: RE: TPA Seismic Sampling question

Luis

You are right in that 1% of the realizations have mechanical breaching events in 10,000 years. With 1% of the
realizations, you do not have convergence in the number of WPs breached with 600 realizations.

That is why we came up with the idea of using a uniform distribution in 10,000 for breaching times, and a
truncated exponential for longer time frames. There, although we guarantee convergence on the number of
WPs breached, we may not yet have convergence on the dose with few hundreds of realizations.

In other words, even if you have convergence on the number of WPs breached, the consequence parameters
still provide you lots of variance.

That is also shown in Jame's slide 2, lower plot. For fixed seismic evens (seismic seed not changing -- thus,
the seismic events are the same in the simulations with the same number of realizations), there is significant
variance in the dose.

| agree with you in that looking at the numbers in slide 2 there is some stability if all points are considered as
part of the same pool of data.

Osvaldo Pensado, Ph.D.

Principal Scientist, SwRI

6220 Culebra Road. San Antonio TX 78238
(210) 522 6084

Fax: (210) 522 6081

From: Luis Ibarra [mailto:libarra@cnwra.swri.edu]

Sent: Wednesday, May 02, 2007 11:23 AM

To: opensado@cnwra.swri.edu; jwinterle@cnwra.swri.edu; 'James Mancillas'; 'Sitakanta Mohanty'; 'Goodluck
Ofoegbu'; achowdhury@swri.edu

Subject: RE: TPA Seismic Sampling question

Osvaldo,

| agree in that once WPs breach, there is a lot of additional uncertainty coming from other factors. For the
same reason, | think the problem should be decomposed in small samples that we can digest.

Going back to slide 2, if we have a factor of 6 in the mean dose after 5 exercises with 600 realizations, why not
to plot first the WP failures to see if convergence is met there? | talked to Jim about this particular case, and it
seems that the big disparity is caused by a single event triggering the perfect storm and causing 3 rems in a



single seismic event. Not only the contact angle value leads to 80-90% of the WP failing, but also occurs at a
time where other effects may be maximized.

The event "ONLY" has about 5.7 g's, which is about a 10-6 seismic event (not confirmed yet). If this is the
case, there is a change of 1/100 of having one of these events in 10,00 years. Thus, 6 of these events are
expected in 600 realizations. Not enough to get meaningful statistics, and more events may be needed.

However, we don't necessarily need millions of realizations. We just have to look at the chances of having a
quasi-worst case scenario. For instance, we don't need to capture 10-8 seismic events if a 10-6 causes almost
the same damage regarding number of failed WPs. The usual threshold for converging central measures of
dispersion is about 15-20 data points. Then, we may need in the range of 5-10 times more data. Take a look,
for instance to the data of the first picture of slide 2. The number of realizations goes from 400 to 1000. Let's
forget that the number is different and just take the average of the 5 exercises with several hundreds of
realizations. As you can see, the results become stable for most cases, without having to run millions of cases.

Luis

From: Osvaldo Pensado [mailto:opensado@cnwra.swri.edu]

Sent: Wednesday, May 02, 2007 8:56 AM

To: 'Luis Ibarra’; jwinterle@cnwra.swri.edu; 'James Mancillas'; 'Sitakanta Mohanty'; 'Goodluck Ofoegbu'
Subject: RE: TPA Seismic Sampling question

The disparity is due to the parameters controlling consequences, not the seismic events.

There is no good coverage in the parameter space of samples related to waste form dissolution, colloidal
transport, and the probability factors controlling the number of waste packages affected.

There is no way to know a priori how many samples are needed to get convergent results. Even simple
models, with few sampled parameters, sometimes require millions of realizations to get convergent results.

Osvaldo Pensado, Ph.D.

Principal Scientist, SwRI

6220 Culebra Road. San Antonio TX 78238
(210) 522 6084

Fax: (210) 522 6081

From: Luis Ibarra [mailto:libarra@cnwra.swri.edu]

Sent: Tuesday, May 01, 2007 4:35 PM

To: jwinterle@cnwra.swri.edu; 'James Mancillas'; 'Osvaldo Pensado'; 'Sitakanta Mohanty'; 'Goodluck Ofoegbu'
Subject: TPA Seismic Sampling question

J. Mancillas,
| don't understand the reasons for the big disparity in the peak mean dose that you presented in slide 2 for 600

realizations. In 10,000 years, there's a 63 percent chance of a 10-4 or lower event. Therefore, for 600
realizations, you would have about



0.63*600*.9 = 340 events between 10-4 and 10-5
0.63*600*.09 = 34 events between 10-5 and 10-6
0.63*600*.009 = 3 0 4 events between 10-6 and 10-8

Considering that most damage would come from events between 10-5 and a bit more than 10-6, we would
have about 35 events to get the mean peak dose in each exercise of 600 realizations. Also, the potential bias
from large seismic events would decreased because of the 10 subareas with 2 different rock types. That is to
say, there are about 35*20 = 700 different cases to evaluate to get the average. Thus, the peak mean doses
for different realizations should not differ by a factor of 6, as in slide 2.

Am | missing something here or there's something wrong?
Thanks.

Luis

From: James Winterle [mailto:jwinterle@cnwra.swri.edu]

Sent: Tuesday, May 01, 2007 1:19 PM

To: 'Gordon Wittmeyer'; 'James Mancillas'; 'Osvaldo Pensado'; 'Sitakanta Mohanty'; 'Goodluck Ofoegbu’; 'Louis
Ibarra’

Subject: RE: Update: TPA Code Validation: Seismic Sampling

All:

| can't remember if | sent this reminder yesterday, but don't forget the
subject meeting at 2:30pm today. | have reserved room A137.

--Jim

From: Christopher Grossman [mailto:CJG2@nrc.gov]

Sent: Tuesday, May 01, 2007 9:34 AM

To: Gordon Wittmeyer; James Mancillas; Jim Winterle; Osvaldo Pensado; Sitakanta Mohanty; Brittain Hill;
Christopher Grossman; Mahendra Shah; Richard Codell; Timothy McCartin

Cc: Louis Ibarra; Goodluck Ofoegbu; Abou-Bakr Ibrahim; Bret Leslie; Mysore Nataraja

Subject: Update: TPA Code Validation: Seismic Sampling

Iltem Type: Appointment

Start Date: Tuesday, 1 May 2007, 03:30:00pm (Eastern Daylight Time)
Duration: 1 Hour

Place: T-8 C5c

Tim's & CNWRA's slides are attached...
Date: Tuesday, May 1

Time: 3:30pm ET/2:30pm CT

Location: T-8 C5 (NRC)

Bridge: (4 lines) 1-800-638-8081
Passcode: 8935#



Background: Low-probability seismic events are simulated in-line for the reference case currently in the TPA.
Results suggest undersampling of events may be occurring and leading to instability in dose results due to the
lack of a sufficient number of sampled events. One possibility to resolve the perceived instability may be to
treat seismicity as a disruptive scenario similarly to the igneous scenario in which conditional consequence
curves are convoluted into a probability-weighted consequence curve.

Purpose: Discuss Seismic Scenario implementation and Resolve path forward for implementation in TPA.
Outcome: Path Forward for implemenation of seismic scenario in reference case.

Process: Tim McCartin will discuss his analyses and present options for potential path forward.
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