FOIA/PA NO: 2014-0302

GROUP: B
RECORDS BEING
RELEASED IN-PART

Beasley, Benjamin
From:

Beasley, Benjamin

Sent:

Thursday, August 01, 2013 8:17 AM

To:
Cc:
Subject:

Weerakkody, Sunil
Coe, Doug; Lee, Samson; Glitter, Joseph
RE: Question Regarding Larry's request to publicly release ML11308B373

Sunil,
Larry is working in an official capacity on the proposed Generic Issue on loss of UHS from downstream dam
failure. It is our custom in the Generic Issue Program to make all the documents associated with a GI available
to the public unless they contain sensitive information. So, the memo from you and Fernando proposing this
issue would typically be released to the public.
If there is some sensitivity or you want to discuss this further, please call me.
Ben
251-7676
---- Original Message--From: Weerakkody, Sunil
Sent: Wednesday, July 31, 2013 2:22 PM
To: Beasley, Benjamin
Cc: Coe, Doug; Lee, Samson; Guitter, Joseph
Subject: Question Regarding Larry's request to publicly release ML 1308B373
Ben,
As you know, Fernando Ferrante authored this document. He reviewed it per Larry's recent request and
concluded that there is no sensitive information that would prohibit our ability to release it. I reviewed the
memo and concur with Fernando.
Since this is an internal communication within the agency which reflects preliminary deliberations among staff,
we did not make it publicly available at the time it was created. (Until I spoke to Doug Coe today, I did not
know that Larry is the PM for the subject GI.) If Larry needs this to be made this public to fulfill his NRC
responsibilities, I will ask ADAMS to make the memo public. If not, I will be asking Larry to request the release
via a FOIA. Give me a call (or simply reply). Thanks!

Sunil D. Weerakkody
Branch Chief, PRA Operational Support Branch Division of Risk Assessment Office of Nuclear Reactor
Regulation US Nuclear Regulatory Commission
Tel: 301-415-2870
Email: sunil.weerakkody@nrc.gov

---- Original

Message----

V

From: Criscione, Lawrence
Sent: Tuesday, July 30, 2013 11:43 AM
To: Ferrante, Fernando
Cc: Kauffman, John; Beasley, Benjamin; Karwoski, Kenneth; Weerakkody, Sunil; Albert, Michelle; Hirsch, Pat
Subject: RE: ML11308B373
Fernando,
I don't think this has been resolved. I looked for MLU1308B373 yesterday and it is still not publicly available.
I was discussing the pre-GI-11 screening analysis (which is publicly available as ML1317BA340 and under an
earlier version as ML12251A056) yesterday with John Kauffman. It appears that the potential new
requirements for dam information might be ridiculously stringent-such as even the mentioning that the failure
of a downstream dam would cause a loss of ultimate heat sink might be considered security-sensitive.
Attached is an email I received yesterday from Ken Karwoski concerning the new requirements for dam
information. My understanding from Ken's email is that a team has been assigned from several different
agencies and has just begun to look at what is and what is not considered sensitive information with regards to
dams.
At this point, it has become evident to me that the NRC is much more concerned with guarding information that
in any speculative or abstract manner might be theoretically useful to terrorists than with openly and
transparently sharing nuclear safety concerns with the American public.
On pp. 15-16 of the Handbook for MD 3.4 it states:
"Documents produced by the staff addressed to other internal addressees or documents with no specific
addressee shall be released no later than 5 working days after the date of the document, thus providing public
access by the sixth day after the date of the document. This time period will give the recipient an opportunity to
read the document before it is made publicly available in ADAMS."
We have greatly exceeded that 6-day time period.
No one seems willing to, in writing, state that the public release of ML11308B373 should not occur. My
suggestion to you would be to follow the MD 3.4 guidance on p. 13 which states that NRC employees must:
"Obtain permission from the appropriate supervisor when questions arise concerning releasability of
information before the information is released. (d)"
If the appropriate supervisor (Sunil?) provides permission, then ML1 13088373 should be publicly released.
Michelle Albert and Pat Hirsch are involved with some of the Jocassee/Oconee FOIA issues. I don't know if
they would be willing to weigh in on voluntary (i.e. not required due to a FOIA request but rather just part of
how we have traditionally done business) releases under MD 3.4. I believe that the hesitancy to release
ML1 1308B373 might have something to do with the outstanding Jocassee/Oconee FOIA requests.
Larry
Original
----Message ----From: Ferrante, Fernando
Sent: Tuesday, July 30, 2013 9:57 AM
To: Criscione, Lawrence
Subject: FW: ML1 1308B373
Larry,
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Was this resolved?
Fernando
---- Original Message-From: Weerakkody, Sunil
Sent: Thursday, July 25, 2013 7:43 AM
To: Littlejohn, Jennene; Beasley, Benjamin; Garrison, Jade; Ferrante, Fernando; Criscione, Lawrence
Subject: RE: ML11308B373
Thank you!!!
This is why I wanted to wait until my return.
Fernando: Please focus on your job at IAEA. I do not want to distract your focus while you are there unless
they are very urgent. We can take care of this next week.
Sunil D. Weerakkody
Branch Chief, PRA Operational Support Branch Division of Risk Assessment Office of Nuclear Reactor
Regulation US Nuclear Regulatory Commission
Tel: 301-415-2870
Email: sunil.weerakkody@nrc.gov

---- Original Message---From: Littlejohn, Jennene
Sent: Wednesday, July 24, 2013 7:35 PM
To: Beasley, Benjamin; Garrison, Jade; Ferrante, Fernando; Criscione, Lawrence; Weerakkody, Sunil
Subject: RE: ML11308B373
Importance: High
Ben and Fernando,
Since the document originated in NRR, Fernando will need to draft and email indicating that the file in question
will need to be changed to publicly available and that the SUNSI review has been completed. Then have his
management send that email to ADAMS IM. ADAMS IM has the ability to change the document from NonPublic to Public.
If there are any questions please let me know. I am in training but checking my emails.
Jennene
From: Beasley, Benjamin
Sent: Wednesday, July 24, 2013 4:48 PM
To: Garrison, Jade; Ferrante, Fernando; Criscione, Lawrence; Weerakkody, Sunil; Littlejohn, Jennene
Subject: RE: ML11308B373
Jade and Fernando,
I am pretty sure that we can change the availability even though the document has been declared. Please do
not create a new document until we have confirmed this question. I will call the ADM records branch chief in
the morning.
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Ben
From: Garrison, Jade
Sent: Wednesday, July 24, 2013 4:23 PM
To: Ferrante, Fernando; Criscione, Lawrence; Weerakkody, Sunil; Littlejohn, Jennene
Cc: Beasley, Benjamin
Subject: RE: ML11308B373
Fernando,
I see what you are talking about. I do not know who put this document in ADAMS, but it was not done the
correct way. I see in the comment section, it says Delay Release Until 12/15/11, but it was declared
11/08/2011. Starting a new file would be your best bet.
Jade
From: Ferrante, Fernando
Sent: Wednesday, July 24, 2013 4:18 PM
To: Garrison, Jade; Criscione, Lawrence; Weerakkody, Sunil; Littlejohn, Jennene
Cc: Beasley, Benjamin
Subject: RE: ML1 1308B373
Jade,
The intent when the document was placed in ADAMS was for it to have a pending release date. Should we
simply start a new file?
Thanks,
Fernando
From: Garrison, Jade
Sent: Wednesday, July 24, 2013 4:17 PM
To: Criscione, Lawrence; Ferrante, Fernando; Weerakkody, Sunil; Littlejohn, Jennene
Cc: Beasley, Benjamin
Subject: RE: ML11308B373
Larry,
Unfortunately, this document has already been declared. Changes can no longer be made, including changing
it to publically available.
Jade
From: Ferrante, Fernando
Sent: Wednesday, July 24, 2013 3:45 PM
To: Weerakkody, Sunil; Criscione, Lawrence; Littlejohn, Jennene; Garrison, Jade
Cc: Beasley, Benjamin
Subject: RE: ML11308B373
Larry,
Karen Richards in NRR/DRA has been helping me with ADAMS files.
Karen,
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This file was put in ADAMS quite a while ago and I don't believe I am the one who placed it there (I can't
change the file's properties). We are hoping to get this file released publicly.
Thanks,
Fernando
From: Weerakkody, Sunil
Sent: Wednesday, July 24, 2013 6:24 AM
To: Criscione, Lawrence; Littlejohn, Jennene; Garrison, Jade
Cc: Beasley, Benjamin; Ferrante, Fernando
Subject: Re: ML1 1308B373
Larry
Let me look into this when I return from my travel tomorrow
Sent from an NRC BlackBerry
Sunil Weerakkody
•(b)(6)

From: Criscione, Lawrence
To: Littlejohn, Jennene; Garrison, Jade
Cc: Weerakkody, Sunil; Beasley, Benjamin; Ferrante, Fernando
Sent: Wed Jul 24 05:14:21 2013
Subject: RE: ML1 1308B373
Jade/Jennene,
ML1 1308B373 is a memo from Fernando Ferrante to Ben Beasley. It is currently non-publicly available in
ADAMS. Attached is the Form 6655 performed by Fernando.
What do I need to do at this point to make ML1 1308B373 publicly available?
I rry ('riw-, nn*

From: Ferrante, Fernando
Sent: Wednesday, July 17, 2013 10:14 AM
To: Criscione, Lawrence
Cc: Weerakkody, Sunil; Beasley, Benjamin
Subject: RE: ML1 1308B373
Larry,
I finally got around to looking at ML1 1308B373. I had originally categorized this document as passive for public
release as soon as the upstream dam failure GI had been processed. Given that this took place, I did a recheck of my original SUNSI and I see no reason to withhold this document from public release any further. It
contains no dam- or site-specific information that could be characterized as security-related, according to our
limited guidance on SUNSI classification with respect to dam information. Feel free to move along as we
discussed below.
Thank you,
Fernando
From: Criscione, Lawrence
Sent: Wednesday, June 19, 2013 12:16 PM
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To: Ferrante, Fernando
Cc: Weerakkody, Sunil
Subject: RE: ML11308B373
Thanks Fernando. There is no rush on this other than me wanting to get the "final" Screening report in
ADAMS. But, as I wrote earlier, the GI will plod along towards the next stage regardless of when the report
gets in ADAMS, so prioritize getting your memo in ADAMS to whatever your work load demands - there is no
real time frame by which I need it entered into ADAMS.
From: Ferrante, Fernando
Sent: Wednesday, June 19, 2013 11:16 AM
To: Criscione, Lawrence
Cc: Beasley, Benjamin; Weerakkody, Sunil; Bensi, Michelle
Subject: RE: ML1 13088373
Larry,
I don't have a problem. A lot of the language was developed in tandem with Shelby to begin with, so I see this
as a collaborative effort either way. There is no reason to quote the letter, as long as the information provided
was reviewed and vetted for the purposes of the screening process in the GI.
I will perform a SUNSI review of the original letter as requested and assess whether it should be released
publicly. It may take me a few days to perform due to other high priority items.
Thanks,
Fernando
From: Criscione, Lawrence
Sent: Wednesday, June 19, 2013 10:06 AM
To: Ferrante, Fernando
Cc: Beasley, Benjamin
Subject: ML11308B373
Fernando,
I am preparing the Screening Analysis Report for the Generic Issue on Downstream Dam Failure. Much of it
comes verbatim from your November 18, 2011 memo (ML11308B373).
I "inherited" the Screening Analysis report from Jose Ibarra when he retired and did not realize until recently
that it was nearly (approx. 90%) word-for-word from your memo. Is that a problem? I'm adding a footnote at
the beginning stating "Much of the information contained in this report is taken directly from ML1 13088373. It
is being restated here, without reference, for the convenience of the reader." Is that acceptable, or should I
directly quote ML11308B373 wherever it is being used verbatim?
Currently ML11308B373 is "Non-publicly Available". Last summer (June or July 2012)l mistakenly thought the
Screening Analysis was done (it had been thoroughly reviewed by my branch) and I placed it in ADAMS as
ML12251A056. I did a SUNSI review and found it to contain nothing that could not be publicly released, so I
made it "Publicly Available". I did not realize at the time that it was mostly a verbatim restatement of your
November 18, 2011 memo which is not publicly available. So if you find anything in your SUNSI review which
prevents ML1 13088373 from being released, please let me know so I can appropriately withdraw
ML12251A056 and report the release of controlled material. Also, the current version of the Screening Report
is still mostly a verbatim restatement of information contained in ML1 1308B373. My intent was to make the
screening report publicly available when I complete the edits to it and place it in ADAMS. As it is currently
written, I am comfortable with it being publicly available, but I do not want it to be inconsistent with
ML1 13088373 if your SUNSI review finds otherwise.
6

I would like the SUNSI review of ML1 1308B373 done as soon as you are able to, but there is nothing awaiting
it if you cannot get to it for a while-the Generic Issue process is going to continue to plod along on this issue
regardless of when the screening report makes it into ADAMS (and I am not even done incorporating the final
edits into it yet).
Thanks,
Larry
Lawrence S. Criscione
Reliability & Risk Engineer
RES/DRAIOEGIB
Church Street Building
Mail Stop 2A07
(301) 251-7603
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Beasley, Benjamin
From:
Sent:
To:
Cc:
Subject:

Coe, Doug
Tuesday, August 06, 2013 8:44 AM
Criscione, Lawrence
Correia, Richard; Beasley, Benjamin
RE: FOIA 2013-0106

Larry,
In response to the question you raised with me last week regarding whether FOIA 2013-0106 had been
appropriately closed as is indicated on the NRC public website, I checked with the OIS FOIA office on the
basis for its closure. They stated that a response to this FOIA request had been sent to Mr. Lochbaum in a
letter dated 4/1/13, and that prior to last week he had contacted their office inquiring about the status and had
been advised that the 4/1/13 letter was the basis for closure of this FOIA. Mr. Lochbaum has not filed an
appeal under FOIA for this particular FOIA request, although he may have corresponded with Mr. Ash in
OEDO, outside of the FOIA process. Therefore, based on the information I have, it appears to me that the
closure of this FOIA was not an administrative error.
Doug

From: Lawrence Criscione [mailto
it)'
Sent: Wednesday, July 31, 2013 9111 PMIV
To: Dave Lochbaum
Cc: Coe, Doug
Subject: RE: FOIA 2013-0106

.

Dave,
Thanks for the update.
I spoke with Doug Coe this afternoon. Doug is the Deputy Division Director of NRC/RES/DRA (my second line
supervisor).
Doug believes that it's possible that either FOIA 2013-0106 was closed by mistake or that the "FY2013 Closed
FOIA" spread sheet showing FOIA 2013-0106 as closed was updated in error. He agreed to follow up with the
FOIA organization to verify whether or not the NRC is still actively processing FOIA 2013-0106 and intends to
get you a proper response.
Today (July 31) was my last day of work until August 20th. I will follow up with you the week of August 20th
and let you know what I find out. If the FOIA office contacts you in the meantime, please let me know as this
is quite curious to me.
Hopefully this was merely an error on the part of the FOIA staff.

R/
(b)(6)
.Larry

From: DLochbaum@ucsusa.org
To (b)(6)7
Subject: FOIA 2013-0106
Date: Wed, 31 Jul 2013 14:01:35 +0000
Hello Larry:
In May 2013, 1 appealed to Mr. Ash on grounds that NRC had not responded to my FOIA request in a timely
manner,
NRC denied the appeal.
Apparently, the denial has also closed out the request. The only thing I have from the NRC (other than the
denial) is the FOIA acknowledgement dated February 6, 2013.
So, it looks like I might have received documents in response to the FOIA request after a long, long delay.
But in appealing the delay, and losing that appeal, I seem to have lost all chance at the documents themselves.
NRC is playing nasty.
Thanks,
Dave Lochbaurn
UCS
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Beasley, Benjamin
From:
Sent:
To:
Subject:

Beasley, Benjamin
Friday, August 30, 2013.7:39 AM
Correia, Richard; Coe, Doug
RE: Starting work at home

No reaction of surprise that I could hear. I always encourage them to take rotations and special assignments
and it is common knowledge that I feel the need for experience as a regulator. I heard concern for the branch
leadership with Kauffman leaving also. I will let you know if I hear distinct reaction from Arthur, Gary or Larry.
Ben
From: Correia, Richard
Sent:'Friday, August 30, 2013 7:30 AM
To: Beasley, Benjamin; Coe, Doug
Subject: RE: Starting work at home
Thx Ben. We're the John, Art and John surprised?
Richard Correia, PE
Director,
Division of Risk Analysis
Office of Nuclear Regulatory Research
US NRC
richard. correia{c"nrc..ov

Original
----- Message-From: Beasley, Benjamin
Sent: Friday, August 30, 2013 7:24 AM
To: Correia, Richard; Coe, Doug
Subject: RE: Starting work at home
I had a conference call with John, John and Art at 1:30 yesterday. Richard called me after the OpE
Clearinghouse meeting yesterday. I have not spoken with Gary, Arthur or Larry. I will send them an email or
call them by 9:00.
Ben
From: Correia, Richard
Sent: Friday, August 30, 2013 7:22 AM
To: Beasley, Benjamin; Coe, Doug
Subject: RE: Starting work at home
Great news Ben. All the best to Patty from us.
Did you announce to OEGIB you are moving to NRR? If so, the reaction? We have to make a general
announcement soon also.
Rich

Richard Correia, PE
Director,
Division of Risk Analysis
Office of Nuclear Regulatory Research
US NRC
richard.correiaCDnrc.qov
--- Original Message--From: Beasley, Benjamin
Sent: Friday, August 30, 2013 7:19 AM
To: Correia, Richard; Coe, Doug; Littlejohn, Jennene
Subject: Starting work at home
I will need to break occasionally to help Patty but should be available most of the day.
DO).
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Beasley, Benjamin
From

Coe, Doug
Thursday, September 20, 2012 10:31 AM
Ross-Lee, MaryJane
Correia, Richard; Sheron, Brian; Uhle, Jennifer; Beasley, Benjamin; Jackson, Diane; Hiland,
Patrick
FW: Inadequately Sized Flood Wall at Oconee Nuclear Station Could Lead to Fukushima
Scenario in the Event of a Failure of the Lake Jocassee Dam
Jocassee Dapn Failure Concerns.pdf; References.pdf-i/

Sent:
To:
Cc:
Subject:
Attachments:

Attachments are Publicly
Available
See "Group D" Listing"

Mi -

Per our telecon and the provisions of MD12.6, I'm forwarding the attached email and it's attachments to notify NRC
Division of Facilities and Security that the document file named "references.pdf" is an NRC document marked Official
Use Only - Security Related Information and, as seen in the addressee lists below, was released by Mr. Criscione (an NRC
employee in RES/DRA) without management authorization to congressional members and/or staff.
It is not clear to me whether release to congressional members or staff constitutes a release to the public under the
provisions of MD12.6 and DFS's view on that question would be appreciated.
RES/DRA is further examining the second document (named "Jocassee Dam Failure Concerns.pdf") to identify if any
SUNSI information was included and will notify you separately of the results of that review.
Please let me know if any further actions are necessary on our part.
Thanks very much,
Doug
Doug Coe
Deputy Director
Division of Risk Analysis (DRA)
Office of Nuclear Regulatory Research (RES)
U.S. Nuclear Regulatory Commission
Rockville, MD
301-251-7914
doug.coe@nrc.gov
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From: Criscione, Lawrence
Sent: Tuesday, September 18, 2012 7:25 PM
To: Macfarlane, Allison; clerner@osc.gov; Bell, Hubert; Lee, David; Zobler, Marian; Wiggins, Jim
Cc: matt-buckham@demint.senate.gov; homeland. security@mail.house.gov; michael.kiko@mail.house.gov;
peter.spencer@mail.house.gov; valeriemanak@epw.senate.gov; nathan_mccray@epw.senate.gov;
devon.hill@mail.house.gov; gracela.tatane@mail.house.gov; stephen.salsbury@mail.house.gov;
jim-mcgee@hsgac.senate.gov; marty.gelfand@mail.house.gov; vic.edgerton@mail.house.gov;
michal.freedhoff@mall.house.gov; Bernhard, Rudolph; Ferrante, Fernando; Hanna, John; Kanney, Joseph; Kozak, Laura;
Loveless, David; Marksberry, Don; Mitman, Jeffrey; Passehl, Dave; Schmidt, Wayne; Vaughn, Stephen; Wood, Jeffery;
Zoulis, Antonios; Galloway, Melanie; Glitter, Joseph; Leeds, Eric; Wilson, George; Perkins, Richard; Bensi, Michelle; Philip,

Jacob; Sancaktar, Selim; Ottenberg, Geoffrey; Ellis, Kevin; Beasley, Benjamin; Demoss, Gary; Coyne, Kevin; Coe, Doug;
Correia, Richard
Subject: Inadequately Sized Flood Wall at Oconee Nuclear Station Could Lead to Fukushima Scenario in the Event of a
Failure of the Lake Jocassee Dam
Chairman Macfarlane,
Please see the attached letter. I apologize for its length but it is written for a broad audience and concerns some
technically complex issues with six years of regulatory background.
The risk that a core meltdown will occur at the Oconee Nuclear Station (ONS) is ten times greater than at similarly
designed US reactor plants and the risk of a containment breach leading to significant public dose is 500 times greater.
ONS lies eleven miles downstream of the Lake Jocassee Dam. Since 2006 the NRC has known of a harrowing liability: a
failure of Jocassee Dam would lead to all three reactors at ONS melting down within 10 hours and a potential breach of
the containment buildings within 68 hours. This is very similar to the events which occurred at Fukushima Dai-ichi in

2011.
I am not directly involved with this issue. My involvement stems from concerns of a co-worker that serious safety
concerns regarding ONS are being illegally withheld from the public under the guise of "Security-Related
Information". My knowledge of this issue comes entirely from a cursory review of documents in ADAMS. From that
review it is clear that:
*

*

"

Despite knowing about the significant risk posed by a failure of Jocassee Dam since 2006, no efforts have yet
been taken to substantially lower those risks. Although interim actions are being taken at Duke Energy, they are
not of a nature that significantly lowers the risks to a par with typical US reactor plants.
Most of the documents pertaining to this safety concern are not publicly available due to being stamped
"Security-Related Information". However, none of these documents discuss security topics at all. Terrorism,
sabotage, vandalism or any other intruder or insider threat are not mentioned. These documents deal wholly
with the failure of Jocassee Dam due to natural phenomena or latent engineering/construction flaws.
The annual risk of core damage at ONS is on the order of 1E-4/year and the annual risk of core damage followed
by containment failure is on the order of 1E-5/year.

The items below are also apparent from the documents I have reviewed, although it is possible these items have been
done and I have merely not located the documents affirming them:
1. After six years, the NRC does not have an accurate risk model of ONS which takes into account the liabilities
posed by a failure of Jocassee Dam.
2. After six years, the NRC does not have an accurate assessment of the probability that ONS operators can prevent
a containment failure in the 49 to 58 hours between the recession of the flood waters and the failure of the
containment structures.
3. The original due date for constructing adequate flood protection was November 30, 2011. After the Fukushima
Dai-ichi accident, instead of being prioritized this due date has been extended to 2016. That's ten years after we
first became aware of the liability.
Please note that the above three items are conjecture on my part as I have not been involved in any of the NRC
discussions concerning this issue and it is likely there are many documents in ADAMS which I failed to find and
review. However, from the documents I have reviewed, it is apparent to me that the above statements are true. The
technical staff involved in this issue (i.e. whose names appear on the ADAMS documents) are Eric Leeds, Joseph Guitter,
Melanie Galloway, George Wilson, Jeff Mitman as well as others. I have not spoken to any of these people other than
Jeff Mitman and my short conversation with Jeff last Thursday was merely to get an understanding of the current status
of the Jocassee Dam/ONS flood protection issue (i.e. I didn't want to bother writing to you if they have broken ground
and actually started installing adequate flood protection). These individuals should be able to inform you of the specifics
2

of the Jocassee Dam issue. I have copied them on this email and encourage them to inform you of any items in my letter
which are not accurate. It is not my intent to misrepresent anybody, but being an outsider on this issue it is possible
that I have.
The purpose of the attached letter is to (1) bring to your attention the issues regarding Jocassee Dam, (2) inform our
congressional oversight committees of concerns I have that the NRC is not addressing the liabilities at ONS in a timely
manner, and (3) bring to your attention that I support Richard Perkins' allegation that the issues surrounding Jocassee
Dam have been inappropriately categorized as "Security-Related Information".
Although as an agency we tend to refer to them in the same breath, security and safety are separate issues. All
manmade structures, no matter how well built, can be destroyed by some level of terrorist action if left
unprotected. The solutions to terrorist threats are security measures that assess the credible threat and that guard
access to critical areas sufficient to the assessed threat level. Construction margins and "defense-in-depth"
modifications are the solutions to safety concerns not security concerns. The issues regarding Jocassee Dam are about
construction margins - that is, is the dam constructed to typical margins (supporting a 2.8E-4/year failure rate) or to
some type of exceptional margins. They have nothing to do with the necessity of whether or not security measures
need to be taken to avert a terrorist threat. If the fact that ONS lies 11 miles downstream of Jocassee Dam makes it a
security liability, then separate fromthe safety concerns discussed in my letter the NRC and the Department of
Homeland Security need to secretively address security measures to protect the dam. After six years it is unacceptable
to withhold vital safety liabilities from public disclosure solely because there may have been a possibility of a security
threat. If there is a security vulnerability, then I would hope that it was addressed within months of us becoming aware
of this issue in 2006. If anyone within the NRC believes there is still an unaddressed security liability, then separate from
the safety solutions (e.g. building an adequately sized flood wall) the NRC should be ensuring that appropriate protective
measures are in place to protect Jocassee Dam - merely withholding basic information regarding nuclear safety from
public view is not the way to address a security threat.

V/r,
Lawrence S. Criscione, PE
NRC/RES/DRA/QEGIB

(b)6)ii
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Beasley, Benjamin
Beasley, Benjamin
Tuesday, November 13, 2012 4:08 PM
Correia, Richard; Coe, Doug
RE: Letter to E&PW

From:

Sent:
To:
Subject:

I just now talked to Larry. He said that
doing fine.

ent well, They came home this morning and she is •i

(b)(6)

Larry had planned to send the letter tomorrow. The copy he sent us is final enough that we can share it with
OCA etc. He was not going to change anything but the date.
Ben
.
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From: Correia, Richard
Sent: Tuesday, November 13, 2012 3:54 PM
To: Beasley, Benjamin; Coe, Doug
Subject: RE: Letter to E&PW
I've given OCA and OPA a heads up and asked OCA for their advice on how to proceed when the letter is
final.., no response yet.
Rich
Richard Correia, PE
Director, Division of Risk Analysis
Office of Nuclear Regulatory Research
US NRC
richard.correia@nrc.gov
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From: Beasley, Benjamin
Sent: Tuesday, November 13, 2012 3:52 PM
To: Correia, Richard; Coe, Doug
Subject: FW: Letter to E&PW
Rich and Doug,
Do you have any thoughts about what we should do with this. My suggestion would be for me to ask Larry to
send me his final version and give us a day to share it with OCA and OPA before he sends it.
Ben
From: Criscione, Lawrence
Sent: Monday, November 12, 2012 4:03 PM
To: Correia, Richard; Coe, Doug; Beasley, Benjamin
Subject: Letter to E&PW

/~

Ben/Rich/Doug,

/V
1

A couple weekends ago (Oct. 28th) I talked with John Sipos regarding the Jocassee/Oconee issue. John
works in the New York Attorney General's office and is peripherally involved with nuclear power as the main
attorney assigned to fight the Indian Point re-licensing. He recommended I write to the E&PW committee and
speak with someone on their staff.
I started to write a letter to Senator Boxer on November 3 rd, but did not get a chance to finish it until today. I've
attached it to this email.
My chief concern is that NRR is not being completely forthright regarding the Jocassee/Oconee issue in its
presentation to the Commission. Also, I believe that the NRC has not appropriately investigated whether or not
there is a security concern regarding Jocassee Dam and whether or not it is appropriate to continue to withhold
documents under the guise of "Security-Related Information".
I don't really need any action from you on the attached letter. I had committed to not contact with
congressional staffers without first going through you, so I wanted to make you aware of the attached letter. I
do not intend to send any references with this letter, OUO or otherwise.
You may forward the attached letter to OCA or anyone else whom you wish, but please be aware it is currently
a draft and has not yet been sent to anyone.
V/r,
Larry
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Beasley, Benjamin
From:
Sent
To:
Subject:

Beasley, Benjamin
Thursday, December 13, 2012 1:13 PM
Correia, Richard; Coe, Doug
RE: Agenda Item for the Agency LMPC

This is the first I have heard of their discussions with NTEU.
Ben
.......... ......... ... . ...... ......... ....... . ..... .......... . - . . ...
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From: Correia, Richard
Sent: Thursday, December 13, 2012 12:39 PM
To: Beasley, Benjamin; Coe, Doug
Subject: FW: Agenda Item for the Agency LMPC
Importance: High
Ben. I'm not sure you are aware of Larry's and Richard's communications with NTEU reps. Obviously these
are their views, opinions, and recommendations and that is great. But, I do not see this as a Union matter and
time spent with NTEU reps may not bear fruit and it could take Larry and Richard away from their assigned
tasks if not managed properly. Have they talked to you about this?
Rich
Richard Correia, PE
Director, Division of Risk Analysis
Office of Nuclear Regulatory Research
US NRC
rich ard.correia ( n rc.gov
From: Case, Michael
Sent: Thursday, December 13, 2012 9:00 AM
To: Correia, Richard; Sheron, Brian; Uhle, Jennifer; Grancorvitz, Teresa; Scott, Michael; Richards, Stuart
Subject: FW: Agenda Item for the Agency LMPC
Importance; High
This is the potential agenda item for the LMPC that I was referring to at the morning meeting.
From: ODonnell, Edward
Sent: Wednesday, December 12, 2012 9:24 AM
To: Case, Michael; Boyce, Tom (RES)
Subject: FW: Agenda Item for the Agency LMPC
Importance: High
Richard Perkins gave me an ok to share this with you.
Richard & Larry Criscione are serious staff members. Larry came out of the USN's nuclear sub program so he is very
familiar with the need to withhold some kinds of information. Perkins comes out of the DOE weapons program.

They see some flaws in the way that NRC withholds information. So far the agency has not responded to them and this
has been going on for a long time. Since they have not heard back from NRC they are proposing that it be brought up as
an agenda item at the Agency LMPC meeting.

Scroll down to see Larry Criscione's recommendations about how NRC's Management Directive 12.6 could be
revised. It's a constructive step.

From: Perkins, Richard
Sent: Tuesday, December 11, 2012 5:33 PM
To: Burrows, Sheryl; NTEU, Chapter 208

Cc: ODonnell, Edward; Criscione, Lawrence
Subject: RE: Agenda Item for ALMPC
Importance: High

Sheryl,
I'd be happy to meet with you to elaborate on the issue Larry mentioned below - and to discuss some
successful experiences I have had with other government agencies. Prior to NRC, I worked with Dept. of
Energy and the National Nuclear Security Administration for 15 years. DOE/NNSA developed a rather robust
implementation of "Official Use Only" guidance and training during those years - although I did not appreciate
how good it was until I came to the NRC.
For example, the DOE/NNSA approach dictated the use of specific, consistent markings on documents. The
page-one markings required a POC name/organization along with the specified legal exemptions cited to justify
(and explain to others) why the document is controlled. While use of these template markings was frustrating
to some (at first), they became trivial to use once you actually understood the law and its limitations. They
promoted a much stronger process for accurate valid determinations, appropriate control, and error-free
dissemination of documents requested by the public.
Why should the Union care?
NRC's vague and conflicting guidance, coupled with wide degrees of interpretation within the agency, has led
to:
-

Inefficiency and significant time delays while the treatment and handling of related safety and regulatory
issues is pondered and debated, sometimes without hope of a clear resolution
Unnecessarily restrictive redactions in publicly released documents
Numerous documents initially marked as controlled but subsequently released in their entirety following
a FOIA request (because they were inappropriately marked from the beginning)
Erosion of confidence from the public when NRC redactions appear spurious and inconsistent
The appearance of deception and illegitimate secrecy
Staff paranoia about, and a reluctance to use, potentially controlled information due to the uncertainty
of its future handling and adverse repercussions concerning the treatment and availability of the
document or work product
Unnecessary tension between staff (who prefer the use of potentially controlled information) and
management (who do not welcome the uncertainty, career impacts, and headaches that accompany
the information's use)
The management temptation to lead the staff away from using certain information in reports and
presentations
Perverse incentivization of the workforce to forego or de-emphasize certain information.
Ineffectiveness, as stronger arguments are supplanted by weaker (less controversial) arguments
Unfavorable treatment of staff who steadfastly utilize controlled information for completeness and
accuracy - as opposed to the warmer, less confrontational reception enjoyed by staff who 'go with the
flow' or self-redact controlled information during the formulation of documents.
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The result is decreasing strength in our regulatory agency (a loss of job security and/or moral); unfair treatment
of forward-leaning, driven, regulatory workers; and increased danger to the public, our economy, and our
Nation's infrastructure.
I believe this is an opportunity for our Union to take yet another meaningful and active role - that the wider
public will surely applaud - protecting and supporting NRC workers.
If I can be helpful, I'd be happy to contribute to a strategy, to the maximum degree I am able.
Thank you for all your efforts. Sincerely,
Richard
Richard H. Perkins, P.E.
Nuclear Regulatory Commission
Office of Nuclear Regulatory Research
Division of Risk Analysis
Operating Experience and Generic Issues Branch
Phone - 301/251-7479
.... . . ... .,.....
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From: Criscione, Lawrence
Sent: Tuesday, December 11, 2012 1:56 PM
To: Burrows, Sheryl; NTEU, Chapter 208
Cc: Perkins, Richard; ODonnell, Edward
Subject: Agenda Item for ALMPC
Sheryl,
Thank you for talking with me yesterday.
The Agenda Item I propose:
1. MD 12.6 be revised to require the following for documents containing "CUI//Nuclear-Security-Related
Information":
a) portion markings are provided for each paragraph in which CUI//NSRI is contained.
b) the document contain a cover sheet which includes: (1)a general description of the concern which
necessitated a CUI//NSRI designation, (2) a point of contact, (3)the criteria which must be met for the
document to no longer be CUI//NSRI.
2. A policy be established (don't know the applicable MD) such that whenever a nuclear safety issue needs to be
withheld from public release due to security concerns, the organization making the determination to withhold
the issue must initiate a project with NSIR to evaluate and address the security concern.
Please see the attached document entitled "Email Concerning Guidance on Providing OUO to Congress" for an example
of the justification for the above two requests.
I am a union member and I appreciate the work the union has done towards improving the quality of life at the NRC. I
use New Flex, Credit Hours, Comp Time for Travel, and Telework to great advantage to balance work and family life. I
recognize the role the union played in getting these benefits and appreciate that role.
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However, there is much more important reason I support the union. I believe that unions have been instrumental in
protection of workers' rights, including: fair overtime laws, worker safety laws, protection for career civil servants
against vindictive managers, and protection of whistleblowers.
I have met many people in the agency who have a low opinion of the union. They view the union's main role as
complaining about compensation issues (e.g. pay freezes, annual awards). Although I appreciate the union's effort with
regard to protecting our compensation, in my opinion this issue regarding the misuse of OUO designations is a chance
for the union to stand up for the bargaining unit in a manner different from the typical pay issues.
The email I left in the trail below is the original one which started this whole issue. It is from a branch chief in Facility
Security accusing me of an unwarranted release of OUO-SRI due to a letter I wrote to the NRC Chairman and shared with
the staffs of some members of Congress.
Not properly marking Controlled Unclassified Information (CUI) sets up conscientious bargaining unit employees for
unfair disciplinary action. By misusing the OUO-SRI designation, management places conscientious workers in the
position of choosing between their obligation to the American public to transparently address significant safety concerns
and their desire to not be confrontational with their superiors.
Attached to this email is the recent Presidential Order concerning CUI, the National Archives' guidance on it, and the
new definition of CUI//Nuclear-Security-Related Information. My request of the NTEU is that they work to get the two
requested items above addressed when the agency implements Presidential Order 13556.
V/r,
ýrry Criscione

From: Criscione, Lawrence
Sent: Friday, December 07, 2012 10:29 AM
To: Burrows, Sheryl; NTEU, Chapter 208
Subject: FW: Guidance on Providing OUO to Congress
Sheryl,
Please call me at

(b)(6)

hen you have some time to talk.

Thank you,

,-I-rryCrisciorfl_ 1

From: Criscione, Lawrence
Sent: Thursday, December 06, 2012 10:32 PM
To: 'diochbaum@ucsusa.org'
Cc: ODonnell, Edward; 'Iryll Robbins-Umel'; Sullivan, Randy; Burrows, Sheryl; Hearn, Peter; Lange, Walter
Subject: FW: Guidance on Providing OUO to Congress

From: Criscione, Lawrence
Sent: Wednesday, November 07, 2012 6:21 PM
To: Burrows, Sheryl; Hearn, Peter; Lange, Walter
Cc: ODonnell, Edward; Iryll Robbins-Umel; Sullivan, Randy
Subject: FW: Guidance on Providing OUO to Congress
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From: Criscione, Lawrence
Sent: Friday, October 26, 2012 6:33 PM
To: Burrows, Sheryl; ODonnell, Edward; Salomon, Arthur; Sullivan, Randy; LaFranzo, Michael; Langstaff, Ronald; Lange,
Walter; Thomas, James; NTEU, Chapter 208; Hearn, Peter; Iryll Robbins-Umel
Cc: Perkins, Richard; Mitman, Jeffrey; Galloway, Melanie; Boyce, Tom (RES); Sancaktar, Selim; Bensi, Michelle; Philip,
Jacob; Circle, Jeff; Ferrante, Fernando; Pohida, Marie; Zoulis, Antonios; Chung, Donald; Wong, See-Meng; Vrahoretis,
Susan; Zimmerman, Jacob; Wilson, George; Beasley, Benjamin; Coe, Doug; Zimmerman, Jacob; Correla, Richard; RossLee, MaryJane; Pretzello, Andrew; Skidmore, Karen; Cardenas, Daniel; Ruland, William
Subject: Guidance on Providing OUO to Congress
. . . ..... .
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From: Lawrence Criscione [mailt (b)(6)
Sent: Friday, October 26, 2012 6:05 AM
To: Joe Carson
Subject: RE: Needing a Very Specific Reference Concerning Providing Information to Congress

From:1(b)(6)
To (b)(6)
Subject: RE: Needing a Very~pecific Reference Concerning Providing Information to Congress
Date: Thu, 25 Oct 2012 22:35:14 -0400
From: Lawrence Criscione [M-il(b)(6)
Sent: Thursday, October 25, 2012 10:02 PM
To: whistleblower411@yahoogroups.com; Joe Carson; Jim Riccio; David Lochbaum; Dave Lochbaum; Paul Blanch; David
Collins; Louis Clark; scott@pogo.org; Tyson Slocum; Project On Government Oversight; Kay Drey; DR WILLIAM
CORCORAN
Cc: Richard Perkins
Subject: Needing a Very Specific Reference Concerning Providing Information to Congress
From: Criscione, Lawrence
Sent: Thursday, October 25, 2012 9:37 PM
To: Cardenas, Daniel
Cc: Beasley, Benjamin; Coe, Doug; Ross-Lee, MaryJane; Pretzello, Andrew; Skidmore, Karen; ODonnell, Edward; Sullivan,
Randy
Subject: Questions

From: Criscione, Lawrence .
Sent: Thursday, October 25, 2012 5:50 PM
To: Cardenas, Daniel
Subject: RE: Information Release

From: Cardenas, Daniel
Sent: Thursday, October 25, 2012 5:39 PM
To: Criscione, Lawrence
Cc: Beasley, Benjamin; Coe, Doug; Ross-Lee, MaryJane; Pretzello, Andrew; Skidmore, Karen; ODonnell, Edward; Sullivan,
Randy
Subject: Re: Information Release
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From: Criscione, Lawrence
To: Cardenas, Daniel
Cc: Beasley, Benjamin; Coe, Doug; Ross-Lee, MaryJane; Pretzello, Andrew; Skidmore, Karen; ODonnell, Edward; Sullivan,
Randy
Sent: Thu Oct 25 17:31:31 2012
Subject: RE: Information Release
. ... ..... . .

~~~~...
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From: Cardenas, Daniel
Sent: Thursday, October 25, 2012 5:01 PM
To: Criscione, Lawrence
Cc: Beasley, Benjamin; Coe, Doug; Ross-Lee, MaryJane; Pretzello, Andrew; Skidmore, Karen
Subject: Information Release
Importance: High
Mr. CriscioneI have received a NRC Form 183 "Report of Security Incident" indicating that you have released information (Official Use
Only - Security Related Information, etc) to personnel outside of the NRC. This release of information must "stop"
immediately. The guidance for handling Sensitive Unclassified non-Safeguards Information (SUNSI) is identified in MD
12.6 and on the OIS webpage. Please see the following link, which provides detailed information on the handling of this
type of information.
http://www.internal.nrc.gov/sunsi/
if you have released any other information, you must cease these activities, and report the releases to the Director,
Division of Facilities and Security.
Please schedule a time to discuss this matter with me.
Regards.
Daniel Cardenas

Chief, Facilities Security Branch
Division of Facilities and Security, Office of Administration
Location:
T6-E31
Office Email:
Danicl.CardenasCanrc.gov
Office Number:
301
5-6184
NRC Blackberry4iL§L...)....

NRCFax:

(M) 415-5132"•
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Beasley,. Benjamin
(b)(5)

From; Criscione, Lawrence
Sent: Thursday, February 07, 2013 11:34 AM
To: Beasley, Benjamin; Correia, Richard; Coe, Doug
Cc: 'iryll.robbins-umel@nteu.org'; Sullivan, Randy; NTEU, Chapter 208; Hearn, Peter; Cardenas, Daniel
Subject: RE: Forwarding my 2012-09-18 letter to the NRC Chairman
1

Ben/Rich/Doug:
Although I think Dan's group is the one to answer my questions, he's referring me to you. What do I need to do to my
2018-09-18 to allow me to pass it along to Randy? Do I need to designate it OUO-SRI or can I just give it to him?
Thanks,
Larry
....... .......... .............. . .. . .......... ....................

. .............. . . . ,.. ,.,

....
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From: Cardenas, Daniel
Sent: Thursday, February 07, 2013 11:24 AM
To: Criscione, Lawrence; Beasley, Benjamin; Correia, Richard; Coe, Doug
Cc: 'iryll.robbins-umel@nteu.org'; Sullivan, Randy; NTEU, Chapter 208; Hearn, Peter
Subject: Re: Forwarding my 2012-09-18 letter to the NRC Chairman
Mr. CriscionePlease contact your management for guidance.
Regards
Dan
- Sent from an NRC Blackberry

-

Daniel Cardenas, Chief
Facilities Security Branch
Division of Facilities and Security
Office of Administration
U. S. Nuclear Regulatory Commission
Office Email: Daniel.Cardenascd-nrc.gov
Office Number: (301) 415-6184
Cell Number:rb)().
415-5132
Fax Number: O301)

From: Criscione, Lawrence
To: Beasley, Benjamin; Correia, Richard; Coe, Doug; Cardenas, Daniel
Cc: Iryll Robbins-Umel <iryll.robbins-umelCnteu.orq>; Sullivan, Randy; NTEU, Chapter 208; Hearn, Peter
Sent: Thu Feb 07 10:56:24 2013
Subject: RE: Forwarding my 2012-09-18 letter to the NRC Chairman
Dan,
I cannot find an answer to the email below in my Inbox. I apologize if you answered my questions already.
My questions are:
1.

2.
3.

Given that the NRC believes my 2012-09-18 letter to Chairman Macfarlane contains "Official Use Only - SecurityRelated Information" (OUO-SRI) but is it not properly marked as containing OUO-SRI, am I allowed to share it
with my co-workers (particularly my union steward)?
If I am not allowed to share it in its present state, what markings must I place upon it in order to share it
internally?
If you cannot answer these questions, from whom should I seek the answers?

Thank you,
Larry Criscione
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From: Criscione, Lawrence
Sent: Wednesday, November 07, 2012 7:00 PM
To: Beasley, Benjamin; Correia, Richard; Coe, Doug; Cardenas, Daniel
Cc: 'Iryll Robbins-Umel'; Sullivan, Randy; NTEU, Chapter 208; Hearn, Peter
Subject: Forwarding my 2012-09-18 letter to the NRC Chairman
Gentlemen,
I met with Randy Sullivan and Iryll Robbins-Umel of the National Treasury Employees' Union today from 3 to 4 pm to
discuss the attached memo.
Randy and Iryll asked for a copy of my 2012-09-18 letter to NRC Chairman Macfarlane.
On Friday morning, September 2 1St (may have been Thursday 2012-09-20 but I believe it was Friday) I received a phone
call from Ben Beasley informing me that he had been asked to fill out a NRC Form 183 because I had failed to properly
designate my 2012-09-18 email and letter to the Chairman as "Official Use Only - Security-Related Information". Since
receiving that phone call, I have not forwarded either my letter, or the email containing it, to anyone either inside the
agency or external.
On Friday, October 2 6th I met with Ben Beasley and Rich Correia to discuss to whom I sent my 2012-09-18 letter and
other non-public NRC documents. I was directed to come up with a list and send it to Mary Jane Ross-Lee and to include
all the internal NRC personnel and contractors to whom I sent documents as well as all external congressional
staffers. The requested list was submitted on Tuesday, October 30'h as the attached memo.
My 2012-09-21 conversation with Ben regarding the 2012-09-20 NRC Form 183 and my 2012-10-26 meeting with Rich
and Ben regarding the distribution of my letter and other documents to people internal to the NRC have left me with the
impression that I cannot share my 2012-09-18 letter with even my fellow employees within the NRC.
I believe that it is important that Randy and Iryll receive a copy of my 2012-09-18 letter to review since it is integral to
their determination as to whether the submittal of the 2012-09-20 NRC Form 183 was appropriate. Whom do I need to
speak with to obtain approval to provide to my union representation a copy of my 2012-09-18 letter to the NRC
Chairman?
V/r,
Larry Criscione

E)6
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From: Criscione, Lawrence
Sent: Wednesday, October 31, 2012 9:55 AM
To: Burrows, Sheryl
Cc: Sullivan, Randy; Lange, Walter; NTEU, Chapter 208; Thomas, James; Hearn, Peter; 'Iryll.Robbins-Umel@NTEU.org'
Subject: FW: List of OUO-SRI documents sent to Congress and the US Special Counsel concerning Jocassee Dam and
Oconee Nuclear Station
Sheryl,
Do you or a steward have time to meet with me this week to discuss the attached memo and the email trail below?
The regulation of Oconee Nuclear Station is a complex issue which I do not expect the union to address. What I would
like assistance from the union is in the accusation that I inappropriately released documents designated "Official Use
Only - Security-Related Information". Aside from those documents being mis-designated, I believe that the personnel
whom I released them to (the US Special Counsel and congressional staffers) all had a valid interest in overseeing the
NRC's regulation of Oconee Nuclear Station.
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Please call me at!J
Thank you,
Larry Criscione
From: Criscione, Lawrence
Sent: Tuesday, October 30, 2012 8:04 PM
To: Ross-Lee, MaryJane; Beasley, Benjamin; Cardenas, Daniel
Cc: Burrows, Sheryl; ODonnell, Edward; Salomon, Arthur; Sullivan, Randy; LaFranzo, Michael; Langstaff, Ronald; Lange,
Walter; Thomas, James; NTEU, Chapter 208; Hearn, Peter; 'Iryll.Robbins-Umel@NTEU.org';
'Bill-Houlihan@Durbin.Senate.goV
Subject: List of OUO-SRI documents sent to Congress and the US Special Counsel concerning Jocassee Dam and Oconee
Nuclear Station
Please see the attached list of documents which I shared outside and internal to the NRC.
To those whom this email is addressed and those to whom it is copied, I would appreciate your assessment as
to whether or not my sharing of the listed documents violated any NRC policies or procedures.
Thank you,
Larry Criscione
.
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From: Criscione, Lawrence
Sent: Friday, October 26, 2012 5:33 PM
To: Burrows, Sheryl; ODonnell, Edward; Salomon, Arthur; Sullivan, Randy; LaFranzo, Michael; Langstaff, Ronald; Lange,
Walter; Thomas, James; NTEU, Chapter 208; Hearn, Peter; Iryll Robbins-Umel
Cc: Perkins, Richard; Mitman, Jeffrey; Galloway, Melanie; Boyce, Tom (RES); Sancaktar, Selim; Bensi, Michelle; Philip,
Jacob; Circle, Jeff; Ferrante, Fernando; Pohida, Marie; Zoulis, Antonios; Chung, Donald; Wong, See-Meng; Vrahoretis,
Susan; Zimmerman, Jacob; Wilson, George; Beasley, Benjamin; Coe, Doug; Zimmerman, Jacob; Correia, Richard; RossLee, MaryJane; Pretzello, Andrew; Skidmore, Karen; Cardenas, Daniel; Ruland, William
Subject: Guidance on Providing OUO to Congress
Let me begin by saying I have been a NTEU member since 2010.
Attached is some of the disjointed guidance for "Official Use Only" information. In the email trail below is some of the
history of this issue. I have not yet received answers to my four questions in one of the emails below to Dan Cardenas,
but regardless of the answers specifically given to me for my specific situation, I believe that the NRC guidance on "OUO
-SRI" could leave an employee with the impression that they cannot share Official Use Only information with Congress
without meeting some undefined "established need-to-know the informationfor conducting official business".
In 2005 one of the Resident Inspectors at Oconee Nuclear Station (ONS) noted a violation in ONS's failing to adequately
control an access penetration through their flood wall surrounding their Standby Shutdown Facility (SSF). The
penetration had been breached on August 13, 2003 to run a "temporary" power cable and was not restored until nearly
two years later (August 3, 2005). The violation issued by the resident inspector did not directly concern flooding
protection but rather dealt with poor work practices that allowed a barrier breach to be forgotten about.
Duke Energy fought the violation. In defending his issuance of the violation, the resident inspector accidently stumbled
across documentation suggesting that the flood wall around the Standby Shutdown Facility at Oconee is inadequately
sized. This led to a White Finding against Duke Energy for knowing since 1993 that the five foot flood wall around the
SSF would not be able to withstand the predicted 12 to 16 foot flood height that would occur were Jocassee Dam to
fail. This information is all publicly available in the 2006-04-28 inspection report for ONS (ML061180451). The 2006
correspondence regarding the white finding is also publicly available (ML080780143 and ML063260282).

In defending their issuance of a White Finding, Region II eventually needed assistance from NRR. Once NRR became
involved in 2007, all correspondence regarding the issue began being withheld from the public under the guise of
"Official Use Only - Safety-Related Information" (OUO - SRI).
In 2007, there was probably very good reason for NRR to insist that the Jocassee Dam concerns be marked "OUO SRI". I've attached a mark-up of SECY-04-0191 which contains the guidance NRR provided to their staff for "Handling of
Sensitive Unclassified (Nonsafeguards) Information on Nuclear Power Reactors That Could Reasonably Be Expected to Be
Useful to a Potential Adversary ". I've highlighted both guidance that supports the withholding of the Jocassee Dam
information and guidance which supports the release of the Jocassee Dam information. In my opinion, in 2007 the
weight of the guidance supports the WITHHOLDING of the information. However, I will note to you the statement:
It is also important to maintainan appropriateand realisticview about the added security assuranceprovided by
the control of non-SGI information. The withholding of certain design or operationalinformationmay introduce a
hurdle for potential adversariesduring their planning of a malevolent act. The effectiveness of the hurdle,
however, depends on the assumed level of sophistication,education, and knowledge of the adversaries.In some
cases, it may be more appropriateto assess and, if necessary, revise a security program in recognition that the
subject information is in the public domain.
Particularly note: "In some cases, it may be more appropriate to assess and, If necessary, revise a security program in
recognition that the subject information is in the public domain."
Although by 2007 this issue had been known to the NRC for 17 years (since February 1994), it had really only been on
the "radar screen" for a year. So, at that point the guidance most applicable to the NRR staffers, in my opinion, was:
The control of information as part of an overall program to safeguardagainstthe intentionalrelease of
radioactive materialsneeds to consider those threatsfor which the withholding of information might be
helpful. The assessment is not limited to or even related to the design basis threat(DBT) but should consider the
entire range of possible malevolent acts againsta nuclear power reactoror other licensed activity. The
assessments and evaluations are, at this point, based largely on staffjudgments unless more detailed
simulations or vulnerability assessments are available.
Please note: "unless more detailed simulations or vulnerability assessments are available." It is my opinion it should
be NRC policy that whenever important safety information is withheld from the public "based largely on staff
judgments" then the staff should be required to initiate "more detailed simulations or vulnerability assessments". If the
union agrees with this, then I would like their assistance (e.g. formally writing the congressional staffs) in pressuring the
NRC to change the current policy. For five years we have been withholding a grave safety concern from the people of
Oconee County, South Carolina based on informal staff judgments on the security of Jocassee Dam and - from the
documents I have found - have made no attempt to do a detailed analysis of the vulnerability of the three Oconee
reactors to a terrorist induced failure of Jocassee Dam. We owe the rate payers in Oconee County better than that for
the millions of dollars they contribute to our salaries. I'm not proposing that every time something is withheld, it needs
an assessment. Just the import safety concerns. I don't know how best to define "important" but, due to the current
vulnerability Jocassee Dam poses to Oconee Nuclear Station, the reactors at ONS have a Core Damage Frequency ten
times greater than a typical US PWR and the probability of a major release is about 100 times greater than at a typical
PWR. I believe you will agree with me that this qualifies as "important" enough to require a formal security assessment
so that the safety concerns can hopefully be openly shared with the public.
When George Wilson first brought the Jocassee Dam issue to our attention in the Office of Nuclear Regulatory Research
(RES) with an informal February 2010 memo requesting a Generic Issue on flooding due to dam failures, our first
reaction was to discount his memo as being "sensational". We felt it was inflammatory and contained unsupported over
dramatizations of the risks faced at Oconee. So under the guise of "pre-decisional" (but not "OUO - SRI") we withheld it
from the public by not making it an official agency record. I neither agree nor disagree with the decision to not place
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George Wilson's memo in ADAMS; I'm merely bringing it up to demonstrate how our first impression in RES was to
discount the Jocassee Dam issue. That was also likely the first and ultimately final impression in Region II and NRR when
this issue first arose in 1994. And, given that it took them over 18 months to really get serious with Duke Energy, it was
assuredly the first impression in NRR when the issue was again brought to their attention in late 2006.
On August 15, 2008, after being involved since late 2006, NRR sent a letter to Duke Energy requesting information on
the vulnerability that Jocassee Dam poses to the reactors at Oconee (ML081640244). Although this letter was entirely
about safety vulnerabilities, it was marked "OUO - SRI". The only place the word "security" occurs in this letter is in the
"OUO - SRI" markings. Similar for the remaining correspondence from 2008-2012. To my knowledge, we have yet to
look into the supposed security vulnerability posed to Jocassee Dam to actually determine if it is real.
I do not believe there is a credible security threat posed to Jocassee Dam. However, I have no training and experience
which allows me to confidently make that determination, and I know there are many people at the agency who believe
there is a security threat (hence the reason all the "OUO -SRI" documents are still marked as such). If the union
believes that the correspondence between the NRC and Duke Energy should remain "OUO - SRI", then I would
appreciate their assistance in formally analyzing the security threat posed to the reactors at ONS by Jocassee Dam. For
example, I would like the union to write a letter to some congressional committees informing them of concerns of their
members regarding unanalyzed security threats to Jocassee Dam and the need for Duke Energy to analyze those threats
and possibly better guard the dam. Remember the NRC guidance from SECY-04-0191: "In some cases, it may be more
appropriate to assess and, if necessary, revise a security program in recognition that the subject information is in the
public domain". I believe the Jocassee/Oconee issue certainly falls into the "some cases" category of this quote
requiring an assessment and possibly a revised security plan.
On June 22, 2010 we sent a Confirmatory Action Letter (CAL) to Duke Energy (ML101730329). Because "OUO - SRI"
documents are not portion marked, I risk being accused of releasing "OUO - SRI" information if I quote from this 201006-22 letter. The actions we directed Duke Energy to take and the dates we gave them are certainly relevant to any
discussion of this topic. Essentially, the CAL required Duke Energy to have adequate flooding protections in place by
2011-11-30. Note that this letter - regarding concerns about an inadequately sized flood wall leading to the flooding
induced core meltdowns of three reactors and subsequent containment failures in the event of a Jocassee Dam failure was sent 9 months prior to the 2011-03-11 tsunami overtopping the inadequately sized flood wall at Fukushima and
leading to the flooding induced core meltdowns of three reactors and subsequent containment failures. Also note that
the pre-Fukushima date by which Duke Energy was required to have adequate flood protections in place was 2011-1130.
With regard to the "portion marking" comment in the above paragraph, I believe that the NRC policy of not requiring
portion markings on "OUO - SRI" documents sets up bargaining unit employees to find themselves in the position I now
find myself in for allegedly distributing "OUO - SRI" material. I believe that the guidance I highlighted in the attached
document entitled "2010-04-27 guidance.pdf" should be followed with regard to portion markings. That is, if there is
any paragraph on the page which does not contain "OUO - SRI" material, then the person designating the document as
"OUO - SRI" should be required to portion mark all the "OUO - SRI" paragraphs. If the union agrees with this, then I
would appreciate it if they would appeal to the EDO to require that portion markings be done when designating
documents as "OUO - SRI".
Due to the similarity of the postulated Jocassee/Oconee accident to Fukushima, one would think that following the
Fukushima accident Duke Energy would be under greater pressure to improve their flooding defenses at Oconee. Yet
this was not the case.
On April 29, 2011 - a mere seven weeks after the Fukushima reactors melted down and we witnessed on television the
explosions of the buildings housing their containments - Duke provided to the NRC a list of flooding defenses it was to
take at Oconee to prevent a similar accident there (ML111460063). This list had originally been due on 2010-11-30 but
we allowed Duke Energy to give themselves a six month extension (ML103490330). In their 2011-04-29 letter, Duke
Energy extended the original 2011-11-30 due date to 30 months after the NRC and FERC reviewed and approved their
construction plans. Assuming this review could happen instantaneously, that placed the new due date around 2013-116

30. More realistically the new post-Fukushima due date was now mid 2014. However, after GI 204 was accepted in
December 2011, it was decided that the GI could be rolled into the Fukushima orders. This, in my opinion, was a good
decision. But the due dates assigned to the Fukushima orders did not take into account pre-existing issues which had
already been assigned due dates. So, as a result, Duke Energy's already delayed mid-2014 schedule was now extended
to 2017. In a September 20, 2012 letter (ML12219A163) NRR, however, has "cracked the whip" and is insisting on a due
date of no later than 2016 - that's 23 years after the vulnerability was first internally raised at Duke Energy, 22 years
after the NRC was first made aware of it, 10 years after it re-surfaced, over 4 years beyond the 2011-11-30 due date
given in the pre-Fukushima CAL, and 2 years beyond the approximate due date Duke Energy agreed to in its 2011-04-29
post-Fukushima correspondence.
As the Jocassee/Oconee issue wound its way through NRR in 2008-2010, there were dissenters who voiced opinions that
NRR was not acting strongly enough or quickly enough. These dissenters mainly came from NRR's Division of Risk
Assessment (NRR/DRA), which was task with determining just how risky a dam break was to. the reactors at Oconee. In
order to keep from stamping this email "OUO - SRI" I cannot mention exactly what the risk is, but as mentioned above
the risk of core damage is about 10 times higher and the risk of a release about 100 times higher than at typical US
PWRs. On April 6, 2009 Melanie Galloway, the then Deputy Director of NRR/DRA, submitted a Non-Concurrence form
(ML091170104) in which she expressed concern that NRR was not taking the correct approach to the Jocassee/Oconee
issue.
On January 10, 2011, Jeff Mitman submitted a Non-Concurrence form (ML110260443) in which he expressed concerns
that the analyses being done by Duke Energy were overly "rosy" (my word, not his). If you want to know what was in
Jeff's and Melanie's Non Concurrences, you can look them up in non-public ADAMS. I bring them up merely to show
that all through this process there has been internal push-back from both NRR and RES. Some people who only have
heard about Richard Perkins' letter to the IG and my letters to the chairman and Senator Lieberman make the
uninformed assumption that we have not at first tried to address our concerns via our chain of command. Although it is
true that I have not (as I will discuss below), it is not true that dissention on the Jocassee/Oconee issue has not been
thoroughly vetted. Although Melanie's and Jeff's are the only formal Non-Concurrences (that I know of) on this issue,
from conversation with people in NRR I know that there has been less formal - but equally forceful -dissentions
expressed in meetings and through internal email correspondence.
Regarding the "OUO - SRI" markings, the screening report for GI-204 spent nearly a year in the review chain. The
biggest hold up during the review was pressure from NRR to remove specific parts of the report - such as the quotation
from the 2008-09-26 Duke Energy letter (ML082750106) regarding the timing of core damage and containment failures
following a dam break at Jocassee which has since made it into Wikipedia - in favor of replacement with more general
statements of the problem. Keep in mind that we are not talking about a report to the public; this was an internal NRC
report from the RES staff to the GI-204 screening committee. Why would we want to withhold the 2008-09-26 Duke
Energy assessment from our own NRC staff tasked with screening the Generic Issue on flooding due to upstream dam
failures? I do not have an answer. If the 2009-09-26 assessment is really "Information on NuclearPower Reactors That
Could Reasonably Be Expected to Be Useful to a PotentialAdversary" then so be it. But Bill Ruland and his fellow
screening committee members are not "potential adversaries" -they are NRC staff. And the authors of the report felt
strongly that the screening committee should have as strong a case as possible to make their decision.
The status of the "OUO - SRI" markings was debated in countless emails and meetings during 2011 and early 2012. RES
staff won out and the GI 204 Screening Report survived the review process largely intact. In February 2012 a decision
was made to redact from the public version of the report any information that ultimately originated in sources
considered "OUO - SRI". Concerns were expressed to me by several co-workers that these redactions would lessen the
impact of the report without providing any gain with regard to security.
Consider what was redacted from the report:
,

The NRC estimated failure frequency for Jocassee Dam: this frequency was based on a study of dam failures
solely due to natural phenomena (e.g. earthquakes, floods) or latent engineering/construction flaws. Sabotage,
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"

vandalism, terrorism, etc. did not factor into this estimated frequency. Although Dave Lochbaum might be
interested in getting his hands on this estimated frequency, I doubt members of Al Qaeda really care.
The Duke Energy 2008-09-26 timeline of how soon after the dam break the cores would melt and containment
buildings fail: what is the argument for making this "OUO - SRI"? Is it that it gives the terrorists an insight into
how to attack Jocassee Dam? Or is it that it gives the terrorists an idea of how vulnerable the reactors at ONS
are to the flooding that would occur were Jocassee Dam to fail? If it's the latter, then consider what happened
at Fukushima when the tsunami overtopped the inadequately sized flood wall there on 2011-03-11; you don't
have to be a nuclear engineer to suspect that the reactors at Oconee would behave the same way were a
"tsunami" from a dam break to overtop their inadequately sized flood wall. Although the fact that the Duke
Energy predictions in their 2008-09-26 timeline closely match what occurred 2Y2 years later at Fukushima might
be of interest to terrorists, I would argue that it is much more interesting to the public, the congress and the
interveners because, in my estimation, the real vulnerability is not a terrorist induced dam break but rather a
dam break due to natural disaster or human errors. Our guidance tells us that we should place sharing
information with the public ahead of withholding it from terrorists when it is likely that it can be obtained or
reasoned from publicly available sources. I might be giving them too much credit, but I believe terrorists
organizations can tie a Jocassee Dam failure to the Fukushima tsunami without the aid of the 2008-09-26 Duke
Energy letter.
Any information indicating the proximity of a dam to a nuclear plant: do we think terrorists do not have access
to Google Map?

From the redacted report it is obvious that there are significant concerns regarding a failure of Jocassee Dam and the
resultant flood at the Oconee Nuclear Station. But what is not obvious is how long we have known about it and have
avoided addressing it. What Al Qaeda needs to evaluate their targeting is located in the redacted report. What the
Union of Concerned Scientists needs to evaluate our performance was redacted from the report.
Based on complaints I was hearing from my RES and NRR colleagues regarding the slow pace of approval of the GI-204
Screening Report and speculation from some of these same colleagues that the "DUO -SRI" markings were being misused, on February 29, 2012 I printed a copy of the unredacted GI-204 screening report (ML112430114). I also printed up
some of the Duke Energy correspondence referenced in the screening report, some of the internal NRC memos and the
Non-Concurrence packages of Ms. Galloway and Mr. Mitman. I highlighted the parts of the documents I thought were
important and wrote notes on them. My New-Flex schedule provides for a 3-hour lunch break on Monday and Tuesday
to allow me to swim at the Rockville municipal pool. My intention was to take the Red Line to Capitol Hill on Tuesday,
March 6, 2012 (the day we were slated to publicly release the redacted version of the GI-204 screening report) over my
long lunch and provide my documents to the House Committee on Energy and Commerce and to the Senate Committee
on the Environment and Public Works. I was going to do this to make sure that the concerned congressional oversight
committees were aware of the issues surrounding Jocassee Dam and Oconee Nuclear Station.
Many of my peers would criticize me for doing this without first exhausting all internal avenues.
I am a professional engineer and as such have a duty to my employer. It is expected of me that if I uncover a problem I
am to bring it to my employer for resolution and am only to take it outside of my employer if I am unsuccessful in
getting it addressed internally. In the past - in the US Navy, at Clinton Power Station and at Callaway Plant - I rigorously
pursued concerns internally through my chain of command even though it was often to the detriment of my career. I do
not shy away from doing that, and would have preferred to done it with the Jocassee/Oconee issues if not for
extenuating circumstances.
The most important circumstance is that GI-204 was nothing I was assigned to. I knew about the troubles because of
complaints from my co-workers and from associates at NRR. But, in terms of my job, it was not really my business. For
that reason I did not think it appropriate to go up my chain of command via the Open Door Policy or to use the Differing
Professional Opinions process..
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Another circumstance is timing. By February 2012, this issue was 18 years old in one since and nearly 6-years old in its
current re-incarnation. Going through the chain of command is tedious and time consuming. Had I got involved in 2008
as an NRR employee, I probably would have used the Open Door Policy, Non-Concurrence process, and the Differing
Professional Opinions process. But not only were these processes not meant for me as an outsider (i.e. someone not in
any way associated with the issue from a standpoint of conducting official business), but these processes are not very
effective and would have wasted a lot of time. A nuclear colleague (Bill Corcoran) has noted to me "Our culture
supports going through channels and eschews doing end runs. An effect of this is that those who control the channels
have myriad ways of delaying and blocking valid concerns." His analysis pretty much sums up my thinking process better
than I can. Experience tells me that if Melanie Galloway - a Deputy Division Director in NRR - was unsuccessful with her
Non-Concurrence form, then I would not fare any better with an Open Door meeting.
And yet another circumstance is the "subservient" role that many people in the RES management view RES has to
NRR. One of my chief concerns on this issue is that for 6 years NRR has focused on downplaying a problem they know to
be wrong instead of actively trying to correct it. I did not see going through RES management as a viable option since I
believed RES management would be hesitant to confront NRR. This, by the way, is not just an "assumption". It is fact
borne out by Richard Perkins' 12 month ordeal in getting the screening report for GI-204 approved.
I never made it down to Capitol Hill on March 6 t". On March 1, 2012 my wife was diagnosed with breast cancer and I
drove home to Illinois the next morning. Due to the union negotiated benefits that make this the Best Place to Work in
the Federal Government - Comp Time for Travel, New Flex Schedule, Credit Hours, Work From Home, Sick Leave for
Serious Family Medical Conditions - and the generosity of Region III in letting me use a spare office, I spent most of the
next six months in Illinois while my wife went through her various medical treatments. My only weeks working in
Maryland during that time were once in April and once in July.
On either Monday July 9 th or Tuesday July 1 0 th I took the Red Line to Capitol Hill over my 3-hour lunch and dropped off
the unredacted screening report and support documents with staffers on the Senate Committee on the Environment
and Public Works and staffers on the House Committee on Energy and Commerce.
When I was in the navy, there were several instances when congressional offices toured our submarine. As part of the
preparation for the visit, the officers would all get the same briefing. We were told that the congressman was cleared to
see anything he asked for and go into any space he chose. His staff, however, needed to have the appropriate clearance
level (which they always did) and needed to have a "Need to Know" (which was assumed as long as they were
accompanying the congressman). This, as well as other briefings and training in the military and the nuclear industry,
left me with the impression that classified - and by default, pseudo-classified OUO documents - could be shared with
congressional offices. However, I did not know the exact statute until this morning.
This afternoon I met with my Branch Chief and Division Director concerning the release of "OUO - SRI" documents
outside the NRC. During that meeting, I was informed that anything I sent to Congress needed to go through my
supervisors and the Office of Congressional Affairs. The rationale for this was that they do not want to get blindsided by
questions from a congressional office.
My Branch Chief and Division Director are reasonable people and I do not have a problem with, as a courtesy, involving
them and the Office of Congressional Affairs any time in the future when I provide "OUO - SRI" material to a
congressional office. To be honest, I feel I was wrong to do it in the past. I chose expediency over courtesy and would
not have appreciated that choice were I in their shoes. However, I do have a problem with this as a requirement. Not
everyone I've worked for is as reasonable as my current Branch Chief and Division Director. And certainly in your time at
the NRC all of you have at some point encountered supervision that you could not openly dissent with without it
affecting your performance appraisal. I have never been a fan of secretively doing things, but for some employees it is
necessary. We, as an agency, recognize this in that the Allegation Process we implement on the licensees is rooted in
confidentiality.
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Earlier today, it was brought to my attention that 5 USC §7211 guarantees a federal right to furnish information to
members of Congress without interference. Regardless of whether or not this law applies to my having provided "DUO
- SRI" documents to congressional staffers, I intend to, in the future, keep my Branch Chief and the OCA "in the
loop". However, since I have, in the past, provided documents to congressional offices without informing OCA or my
supervisors, I would like the union to inform me if 5 USC §7211 provided me a protected right as a federal employee to
share the "OUO - SRI" documents regarding Jocassee Dam with the congressional offices with whom I shared
them. Please note, that aside from my own issues, I believe that many people in the bargaining unit are not aware they
have a protected right to address issues with congressional offices, and I believe that if this right exist then NTEU should
ensure their members know of it and the basis for it.
I never heard from the congressional offices with whom I provided the documents in July.
In mid-September, Richard Perkins found out that the redactions to the GI-204 screening report had been requested
through the Freedom of Information Act and that some of the redactions had been denied on the basis of being "OUO SRI". Richard disagreed with the redactions and the way the NRC handles "OUO - SRI" and wrote a letter to the NRC
Inspector General which was copied to his congressional Representative. He knew I had, in the past, been in contact
with congressional offices concerning Region IV's response to a 2003-10-21 incident at Callaway Plant, and on
September 14, 2012 he asked me if I could forward his letter along to any congressional office who I thought might be
interested. I forwarded his letter and the unredacted screening report to about a dozen congressional offices. I also
forwarded his letter along with the redacted screening report to the Union of Concerned Scientists. I did this because
despite 6 years of internal pressure the NRC still did not have a coordinated plan to address the known safety concerns
and the assumed security concerns regarding the Jocassee/Oconee issue.
On September 18, 2012 1sent a 19 page letter to Chairman Macfarlane and copied it to several congressional
offices. Along with that letter, I forwarded some of the "QUO - SRI" documents concerning the Jocassee/Oconee
issue. Although my letter contained quotes from "QUO - SRI" documents, I did not stamp it "QUO - SRI". And although
my email contained information considered "OUO - SRI" and had "QUO - SRI" documents attached to it, I failed to
designate my email "OUO - SRI". Because of these transgressions, my Branch Chief was directed to fill out a NRC Form
183 on me for performing an unauthorized release of restricted information. Aside from members of the NRC and from
congressional staffers, my email was also sent to the US Special Counsel. Since my email and letter were not part of an
OSC Form 12 disclosure, it is unclear if I was allowed to do this.
Between September 12, 2012 (when Richard Perkins told me he was writing the OIG) and last week, I have sent "QUO SRI" to congressional offices on multiple occasions, usually at the request of committee staff who, as they read
documents, requested other documents which the earlier documents referenced. Today, I was asked to provide a list of
all such "unauthorized disclosures" to Mary Jane Ross-Lee and will be doing so on Tuesday.
In early October I was contacted by Jim Riccio of Greenpeace. He had in his possession the unredacted screening report
and a copy of my September 1 8 1h email and letter to the NRC Chairman. He did not mention the references that were
sent with that email, but I assume he has those as well. I informed Mr. Riccio that I could not speak to any of the
technical aspects of the Jocassee/Oconee issue which the NRC considers "QUO - SRI" but that I could speak to the nondesignated technical aspects, to my general opinion as to how NRR has been handling this issue, and to my specific
opinions as to the motivations for the NRC's liberal use of "OUO - SRI".
Around October 1 8 th (may have been one or two days earlier) while I was riding my bicycle Tom Zeller of the Huffington
Post called me and asked me to comment on the NRC Public Affairs Office's statements regarding the Jocassee/Oconee
issue. The statement Mr. Zeller read to me was something to the effect that Oconee Nuclear Station was adequately
protected from all flooding events. My response to that was that the PAO was being dishonest. When the "They're
being dishonest" quote appeared in his article, it was associated with a slightly updated NRC quote which, to my
recollection, I still consider dishonest but was slightly more truthful than the original quote. Although it might be
technically true that the flood protection at Oconee was adequate when regulated to their design basis, in the common
public understanding of "adequate" we do not believe the flood protection is adequate otherwise we would not have
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spent the past four years (since August 15, 2008) berating Duke Energy to spend tens of millions of dollars upgrading
their flooding defenses. Although the PAO was being "truthful" in a strict legal sense, in my opinion they were
intentional misleading Mr. Zeller.
Last weekend, the Huffington Post posted the unredacted GI-204 screening report on the internet. I believe they got it
from Greenpeace and they might even state as such in the article that they wrote that same weekend on the
Jocassee/Oconee issue.
The Huffington Post also did an article on the Jocassee/Oconee issue the day Richard Perkins submitted his letter to the
OIG. Following that article, I had a significant number of interactions with fellow NRC employees, congressional staffers,
and non-NRC nuclear professionals regarding the need to keep the Jocassee/Oconee issue "from the terrorists". These
discussions led me to question the security of Jocassee Dam. Although I believe the dam to not be a credible terrorist
target, as I say above I do not have the background to credibly make that determination. So I wrote a five page letter to
the Chairman of the Senate Committee on Homeland Security and Governmental Affairs requesting that his staff review
whether or not adequate protection from terrorism has been evaluated for Jocassee Dam. I have attached that letter to
this email. I do not consider my October 15, 2012 letter to contain "OUO - SRI" but would like you to be aware of it in
case the NRC believes it does. At this point, no one at the NRC has told me I need to fill out a Form 183 for this
letter. Note that, unlike my 2012-09-18 letter to the NRC Chairman, this letter intentionally did not reference any "OUO
- SRI" information and for that reason I copied it to people outside of the US Government.
I've highlighted my requests of you in red. I apologize for the length of this email, but this is a long and involved issue. If
each of you took an hour reading this letter, you will have each been making $40/hour in terms of the union dues I have
paid in my short career at the NRC. I know you are not actually paid an extra $40 for your troubles, but I am nonetheless
still voluntarily paying for it and I am interested in your assessments. Please call me at 573-230-3959 if you have any
questions.
Thank you,
Larry
Lawrence Criscione, PE
Reliability & Risk Analyst
RES/DRA/OEGIB
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From: Lawrence Crlscione [mallto:l(b)( )
Sent: Friday, October 26, 2012 6:65 AM
To: Joe Carson
Subject: RE: Needing a Very Specific Reference Concerning Providing Information to Congress

Thanks Joe. I don't know if the 5 USC section 1213 applies since I have not yet submited an OSC Form 12 and I don't
know if 5 USC 2302 applies since I have not yet been the recipient of any Prohibited Personnel Practices. I did not know
about either of these statutes though and appreciate your bringing them to my attention.
Your reference to the Lloyd-LaFollette Act of 1912 led me to the Wikipedia page on it which led me to 5 USC § 7211 Employees' right to petition Congress:
The right of employees, individually or collectively, to petition Congress or a Member of Congress, or to furnish
information to either House of Congress, or to a committee or Member thereof,may not be interfered with or
denied.

rO :-

(b)(6)
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Subject: RE: Needing a Very Specific Reference Concerning Providing Information to Congress
Date: Thu, 25 Oct 2012 22:35:14 -0400
Lloyd-LaFollette Act of 1912. See 5 U.S.C. sections 1213(a)(1) and 2302(b)(8)(A) - if the info is not "prohibited by law or
executive order" from public disclosure, it can be disclosed to Congress and everywhere else.
From: Lawrence Criscione rMailto: (b)(6)
Sent: Thursday, October 25, 2012 10:02 PM
To: whistleblower411I@yahooarouDs.com; Joe Carson; Jim Riccio; David Lochbaum; Dave Lochbaum; Paul Blanch; David
Collins; Louis Clark; scottftoogo.org; Tyson Slocum; Project On Government Oversight; Kay Drey; DR WILLIAM
CORCORAN
Cc: Richard Perkins
Subject: Needing a Very Specific Reference Concerning Providing Information to Congress
I have always been told that providing information to Congress was a protected activity, but I don't know what law
protects it and what restrictions that law has. Please see the email trail below for the context.
If you know the specific law that makes passing information to Congress a protected activity, please send me a link.
Thanks,
Larry Criscione
l(b)(6)
From: Criscione, Lawrence
Sent: Thursday, October 25, 2012 9:37 PM
To: Cardenas, Daniel
Cc: Beasley, Benjamin; Coe, Doug; Ross-Lee, Marylane; Pretzello, Andrew; Skidmore, Karen; ODonnell, Edward; Sullivan,
Randy
Subject: Questions
Dan,
I have some questions regarding the guidance on the OIS SUNSI website and MD 12.6.
#1) In the attached document "2005-10-26 guidance.pdf" I've highlighted a sentence stating that portion markings are
not required, However, in the document "2010-04-27 guidance.pdf' I've highlighted where it states:
When is portion or page marking required? On documents that may be releasedfollowing redactionof sensitive
information. If an entire page is not sensitive, place marking adjacent to the sensitive information.
I am a big believer in portion markings. It frustrates me to no end that none of the 2008-2012 OUO correspondence
between the NRC and Duke Energy regarding Jocassee Dam is portion marked. This correspondence clearly meets the
instructions above for requiring that the documents be portion marked. That is, the overwhelming majority of the
pages in the NRC/Duke correspondence have portions that are not sensitive and this NRC correspondence with a
licensee concerning a serious safety concern should certainly be releasedfollowing redaction of sensitive
information. Yet there are no portion markings. Which guidance is correct: the 2005-10-26 or the 2010-04-27
guidance? Should NRR's correspondence with Duke Energy from May 2010 through the present have been portion
marked?
#2) On page 2 of the attached "NRC Policy for Handling Marking and Protection SUNSI.pdf" I have highlighted a
paragraph on "Need-To-Know Access". This paragraph contains the words:
no person, including employees of the U.S. Government, NRC, ....... may have access to SUNSI unless that
person has an established need-to-know the informationfor conducting official business."
"...
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I am unclear what exactly constitutes "on established need-to-know the informationfor conducting official
business." Some of my co-workers (particularly Richard Perkins, but many others as well) expressed concern to me that
flooding issues at Oconee Nuclear Station and Fort Calhoun were not being adequately addressed. Although it is my job
(and the job of all NRC employees) to take allegations from licensees, I do not believe it is my job (i.e. "conducting
official business") to take allegations from my fellow NRC co-workers. Nonetheless, I reviewed some of the source
documents regarding Jocassee Dam because I was concerned with the opinions I was hearing expressed from my coworkers. It was not my job to review these documents. Most of the review of these documents occurred after normal
working hours, including times when - although allowed to be in the office or on Citrix - I am not allowed to formally
work (i.e. beyond 8 pm, Sundays, while using annual leave/credit hours). Since I was reviewing this information on my
own time and not "forconducting official business", was I violating the "Need-to-Know".
Although I have only shared SUNSI with "employees of the U.S. Government", I am not certain all of them had "an
establishedneed-to-know the informationfor conducting official business":
"

"

"
"

Does a staffer on the Senate Committee on Homeland Security & Governmental Affairs have "an established
need-to-know the information for conducting official business"? If he does, must I send him through the Office
of Congressional Affairs? Am I violating "Need-to-Know" by directly sending him references he requested?
Does the intern for Representative Duncan of South Carolina's 3 dcongressional district have "an established
need-to-know the informationfor conducting official business" when she is not investigating any matter for a
congressional oversight committee and I am merely copying her as a courtesy to keep her representative
abreast of a concern regarding a nuclear plant in his district?
Does the Office of the Special Counsel have "an established need-to-know the informationfor conducting official
business" when the information is not being formally submitted with an OSC Form 12?
Does the Downstate Director (i.e. Springfield, IL office chief) of Senator Durbin have "on establishedneed-toknow the information for conducting official business" when I am merely meeting with him to get his advice as
to whether or not my senator would be willing to write the NRC Chairman regarding the NRC's SUNSI policies?

#3) Assuming that the US Special Counsel or a congressional staffer has "an established need-to-know", I am uncertain
as to what is required by the "Access" requirements on page 5 of Part II of MD 12.6. Prior to sharing SUNSI with the US
Special Counsel or congressional staffers, before providing the information must I first consult the three parties listed in
MD 12.6:
0
*
*

NRC office originatingthe information
Office that has primary interest in the information
Sourcefrom which the information was derived

#4) If I am writing a letter regarding how the Office of Nuclear Reactor Regulation is inappropriately stamping safetyrelated correspondence as "Security-Related Information", and if I gm sending that letter to the US NRC Chairman and
copying it to concerned congressional offices, and if I do not believe that marking the letter is essential to ensure proper
handling and to ensure all persons having access to the letter will be aware that it (1) must not be publicly released and
(2) must be distributedonly to those who have a need-to-know to conduct official business, then am I in violation of MD
12.6 because I did not stamp the letter "Official Use Only - Security-Related Information"?
I was asked by a congressional staffer last month whether I believed the "Security-Related Information" stamps were
hindering the open discussion of the Jocassee Dam/Oconee issue amongst the NRC staff. His concern was based on the
fact that some of NRR's Jocassee Dam correspondence contain the stamp "Limited Internal Distribution Permitted". My
answer to him was that, although I believed these stamps were inappropriately keeping a serious safety concern from
public scrutiny, these markings were not in any way hindering the professional internal discussion of concerns regarding
Jocassee Dam. Based on what I have read in MD 12.6 tonight, I do not know if I still agree with that answer. When
possible, I would like to meet with you regarding the four questions above. Also, I have had people within the NRC
request to see my 2012-09-18 letter to the chairman but I have been unwilling to share it with anyone since being told I
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was violating SUNSI guidance by not properly stamping it OUO - SRI. I would like to review that letter with you and get
your assessment as to how it should be stamped.
R,

Larry
... .

.

. ... ... . . ................

..... ..... .... .... . . ..... . . ................. ......... ...... ..... ... ...... ................... ..................................

I............ .. .... ........... .. ...... .............. . . .,. . . . . .. . . . . .•.. . . . . . . . . . . . . . . .. .

.•. . . . . . .

From: Criscione, Lawrence
Sent: Thursday, October 25, 2012 5:50 PM
To: Cardenas, Daniel
Subject: RE: Information Release
The version of MD 12.6 that is linked to in the SUNSI website is from December 20, 1999. Is this the version I am
supposed to review or is there a more current revision?
I................... ...................................................

.................

. ....... ............. .. .. . ...
, . ....

.. . . . ,.......

.

..

. . . . .. .

....... ... .... ..... .......... ... ................... .. ................ ........... .... I...................................... ......... ...............

From: Cardenas, Daniel
Sent: Thursday, October 25, 2012 5:39 PM
To: Criscione, Lawrence
Cc: Beasley, Benjamin; Coe, Doug; Ross-Lee, MaryJane; Pretzello, Andrew; Skidmore, Karen; ODonnell, Edward; Sullivan,
Randy
Subject: Re: Information Release
LarryIf you have read and understand the SUNSI guidance, then a meeting may not be necessary. I will contact you if a
meeting is necessary. In regards to transmission of SUNSI outside the NRC, please contact your supervisor as identified
in MD 12.6 and follow applicable guidance located on the OIS SUNSI website.
Regards.
Dan
Sent from an NRC Blackberry -

-

Daniel Cardenas, Chief
Facilities Security Branch
Division of Facilities and Security
Office of Administration
U. S. Nuclear Regulatory Commission
Office Email: DanieI.Cardenas(,nrc.gov
Office Number: 1301) 415-6184
Cell NumberI(b)(6)-

Fax Number: (301) 415-53

From: Criscione, Lawrence
To: Cardenas, Daniel
Cc: Beasley, Benjamin; Coe, Doug; Ross-Lee, MaryJane; Pretzello, Andrew; Skidmore, Karen; ODonnell, Edward; Sullivan,
Randy
Sent: Thu Oct 25 17:31:31 2012
Subject: RE: Information Release
Daniel,
My Outlook calendar is up to date through the end of the year. I should be able to review MD 12.6 and the other
guidance by tomorrow morning.
14

The only personnel outside the NRC to whom I have provided "Official Use Only - Security Related Information" are
either with the Office of the Special Counsel, staffers of US Senators or staffers of members of the US House of
Representatives. I will not release any additional information to the Office of the Special Counsel or to members of the
US Congress until I have met with you.
Please send me a copy of the NRC Form 183 mentioned below so that I may review it prior to our meeting.
Is my union steward allowed to accompany me to the meeting?

V/r,
Larry Criscione
. . ................. .... . .

.

...

.. . . .. . . . . . .. . . . . . ........

...........................

,... . ......... ................

. ........ ... ...........

. . ......
I.,...........

.. ......................... .................. . . ..... . ... . ... . . .. ..

..... ..... ......... ........ ...... .. . .. . .

From: Cardenas, Daniel
Sent: Thursday, October 25, 2012 5:01 PM
To: Criscione, Lawrence
Cc: Beasley, Benjamin; Coe, Doug; Ross-Lee, MaryJane; Pretzello, Andrew; Skidmore, Karen
Subject: Information Release
Importance: High
Mr. CriscioneI have received a NRC Form 183 "Report of Security Incident" indicating that you have released information (Official Use
Only - Security Related Information, etc) to personnel outside of the NRC. This release of information must "stop"
immediately. The guidance for handling Sensitive Unclassified non-Safeguards Information (SUNSI) is identified in MD
12.6 and on the OIS webpage. Please see the following link, which provides detailed information on the handling of this
type of information.
http://www.internal.nrc.gov/sunsi
If you have released any other information, you must cease these activities, and report the releases to the Director,
Division of Facilities and Security.
Please schedule a time to discuss this matter with me.
Regards.
Daniel Cardenas
Chief, Facilities Security Branch
Division of Facilities and Security, Office of Administration
Location:
T6-E31
Office Email:
Daniel Cardenaswnrc.eov
Office Number:
301) 415-6184
NRC Blackberry:1)(6)
NRC Fax:
. (301) 415-5132
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Beasley, Benjamin
From:
Sent:
To:

Subject:
Attachments:

Beasley, Benjamin
Friday, October 19, 2012 12:13 PM
Correia, Richard; Coe, Doug
Draft OEGIB Appraisals
OEGIB 2012 Appriasals Draft.docx

Rich and Doug,
Attached are the draft OEGIB appraisals for FY12. Please note my modification of Larry's element 3. Also
note that I have a complete write-up for Lauren but I want to talk further with Alan and may refine her
discussion.
I am sorry this is so late.
Ben

**ATTACHMENTS ARE BEING
W/HELD IN THEIR ENTIRETY
UNDER FOIA EXEMPTION 6**

1

if1

~,Lj~,LI~Jfr~

Aff~+ocr'
(ý /,-c, *- Pr "K), ley e
-. ;

imin
(b)(5)

Subject:
Attachments:

FW: Deterministic regulations and Resilience; FW: Regulatory Capture?

Ben

a

/

Beasley, Benjamin
From:
Sent:
To:
Subject:
Attachments:

Kauffman, John
Friday, July 12, 2013 12:33 PM
Beasley, Benjamin
FW: Deterministic regulations and Resilience
UnexampledEventsResilienceandPRAPresentation.pdf; What-I-think-about-when-Ithink-about-FUkushima-FINAL.pdf; 14-109-1-PB[1].pdf;
UnexampledEventsResilienceandPRA.pdf

As requested. JVK
From: Criscione, Lawrence
Sent: Friday, June 28, 2013 8:01 AM
To: Peck, Michael
Cc: Ferrante, Fernando; Kammerer, Annie; Bensi, Michelle; Philip, Jacob; Perkins, Richard; Cady, Ralph; Nicholson,
Thomas; Carpenter, Robert; Kauffman, John; Correll, Brian; Ake, Jon; King, Mark; Stutzke, Martin; Mitman, Jeffrey;
Fuhrmann, Mark
Subject: Deterministic regulations and Resilience
Michael,
Attached are some papers I shared with the headquarters Human Factors and Safety Culture groups following a
presentation they gave of their notes from a recent IAEA conference.
One of the attachments is a presentation on Resilience by Woody Epstein. His paper is also attached, but the paper is
easier to follow if you've first seen the presentation.
Much of the equipment needed to add the "Resilience" necessary to overcome beyond design basis events or unmodeled events will only be available due to the requirements of our deterministic regulations. The PRA modeling will
dismiss the need for this equipment (or the need for hardening it) since the PRA modeling will be dismissive of the
severe event itself. However, when the unimaginable happens (due to the mere uncommon combination of several not
uncommon occurrences) it is the equipment that was required by DETERMINISTIC rules (i.e. the equipment that the PRA
modeling said was irrelevant but which deterministic rules still require) that will be available to provide the resilience
necessary to reign in the accident.
Larry
"Naturaldisaster consequences are less the result of nature than the actions and inactions of people before, during, and
after an event."
From: Criscione, Lawrence
Sent: Wednesday, June 26, 2013 3:41 PM
To: Ferrante, Fernando
Subject: FW: Yesterday's Debrief on IAEA Experts Meeting on Human and Organizational Factors
Fernando,
The first attachment is the presentation on Resilience and the last attachment is the paper it was based on. Woody
Epstein of ABS was the author.
Larry
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From: Criscione, Lawrence
Sent: Wednesday, June 26, 2013 11:40 AM
To: Desaulniers, David; Barnes, Valerie; Chang, James; D'Agostino, Amy; Fleger, Stephen; Franklin, Carmen; Hughes,
Niav; Hughes, Niav; Jarriel, Lisamarie; Martin, Kamishan; Mitman, Jeffrey; Morrow, Stephanie; Peters, Sean; Shoop,
Undine; Siu, Nathan; Walker, Jacqwan; Xing, Jing; Zoulis, Antonios; Sieracki, Diane
Subject: Yesterday's Debrief on IAEA Experts Meeting on Human and Organizational Factors
Diane/Undine,
Thank you for taking the time to share your notes from the IAEA conference with us.
One thing that Diane mentioned was that there were some at the IAEA conference who are skeptical of PRA"skeptical" in the sense of how useful of a policy tool it is. I believe all experienced PRA professionals are rightfully
"skeptical" of individual PRA models in the sense of knowing there are inherent uncertainties within every model and in
the sense of knowing there are limitations, due to the specific necessary modeling assumptions, to the insights which
can be obtained.
An industry colleague sent me the attached slide presentation on resiliency in well tested systems (WTS). It touches on
some of the themes of both the limitation of PRA and the high level organizational aspects of resiliency. Two quotes
from the slide presentation stuck with me. Regarding PRA:
Safety cannot be measuredby an absence of accidents, which is largely dependent on luck, but is the result of
constant, active identificationof hazards and their elimination. Near misses are NOT testimonial to safe
practices.
Regarding organizational culture:
Individual or groups that show the traits enumeratedabove, are much different than individuals or groups whose
work entailfollowing strict protocols, procedures,and rules. In critical situations there may be clashes of these
two different cultures. Resilience in an individualseems to meet with no internal resistance,however in a group,
those who follow a rule, and those who improvise a tune, can often find themselves at odds.
Unfortunately, I do not know the source of the slide presentation, but will pass it along if I find out.
My colleague also sent me the attached speech by Woody Epstein concerning our role, as nuclear professionals, in
communicating with the public. A review of newspaper articles from a century ago will show that the most cutting edge
scientific discoveries (e.g. relativity, quantum mechanics) were discussed in newspapers and written at the level that a
typical college graduate would be able to follow. "There was a dialog with the public, and science was a subject of
popular discussion." Mr. Epstein notes that we somehow lost that dialog and highlights the importance of it with regard
to the public accepting the risks inherent in nuclear power:
Nuclear accidents are silent. They move out of control invisibly. Radiation makes bad things grow inside
you. Fears such as these must be listened to and not dismissed with comparisonsto other risks or authoritarian
claims of safety. The myth of 100% nuclear safety was accepted by almost everyone in Japan. Thus when the
myth was shattered,we were shattered.
Undine mentioned the Kemeny Commission's report. I agree with her that after 34 years its insights are still relevant
but, unfortunately, often unheeded. I re-read the report last summer when preparing the journal paper that I've
attached to this email.
The attached paper concerns a significant human performance event that occurred at Callaway Plant on October 21,
2003: during an unplanned de-rate, the operating crew failed to adequately account for the buildup of Xenon-135 which
led to an uncontrolled 9°F drop in temperature over a 25 minute period. The operators tripped the turbine-generator in
2

response to this transient, causing a 6.5°F spike in temperature which passively shut down the reactor due to a strongly
negative moderator temperature coefficient of reactivity.
The operators failed to recognized the passive reactor shutdown for over an hour (until the an alarm on the Main
Control Board annunciated, indicating the Source Range Nuclear Instruments (SRNIs) were beginning to automatically
energize). During this hour, the reactor had been in the source range for 45 minutes with no SRNIs energized and with
its control rods still at their last critical rod heights.
Instead of immediately inserting the control banks upon recognizing the reactor was in the source range, for 40 minutes
(until 12:05) the operators informally relied on transient Xenon-135 to keep the reactor from inadvertently
restarting. Plant management was expecting the reactor to be shut down at noon. When the operators began inserting
the control rods at 12:05 pm, no one outside the Main Control Room was aware that, instead of using the control rods
to manually shut down the reactor, the operators were merely inserting the rods into a reactor core that had
inadvertently passively shut down 107 minutes earlier.
The incident was not documented in the plant's corrective action program until accidently uncovered (by me) 3Y½ years
later. The paper deals with the human performance aspects that led to the incident, the Safety Culture aspects of the
plant's concealment of it, the regulatory aspects of the NRC's inability to effectively investigate the issue in "allegation
space", and the liability posed to reliable data collection due to the voluntary nature of INPO.
The paper is 34 pages long with a 19 page appendix. It was written for a broad audience and, since the details of the
incident were never publicly documented anywhere else (all NRC analysis of it was conducted in "allegation space"), it
needed to contain sufficient inclusion of facts to validate its conclusions. The Safety Culture and regulatory aspects are
contained in sections 3, 4, 5 & 6 and can probably be followed without the detailed description of the event.
I submit this event to you as just one data point of the NRC being unable to capture and address a significant piece of
Operating Experience with regard to Human Performance and Safety Culture. It is my opinion that or handling of this
incident was not a mere "fluke". I believe that most incidents of poor Safety Culture-if they are even reported at allare handled in "allegation space" and rarely get the broad NRC scrutiny necessary to document and learn from them. I
welcome any comments you have.
Thanks again for sharing your notes and observations with us. It was a well-spent 60 minutes.
Larry
"Human experience shows that people, not organizationsor management systems, get things done."
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Unexampled Events, Resilience, and PRA
"Why isn't it loaded? Are you afraid of shooting yourself?"
"Of course not. These weapons don't go off accidentally. You have to do five things in a row
before they'll fire, and an accident can seldom count higher than three ... which is a mystery

of probability that my intuition tells me is rooted at the very base of physics.
No, it's never loaded because I am a pacifist."
-- Field Marshall Strassnitzky of the First Hussars of the Belvedere during WW I

The Ghost of Risks Future

Well-Tested Systems (WTS)
In the design and operations of a WTS there is a
very high degree of reliability of equipment,
workers and managers are vigilant in their testing,
observations, procedures, training, and operations,
with well trained staff, enlightened management,
and good operating procedures in place.

Unexampled Events
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Consequence

Unexampled Events
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When hitherto seemingly disparate
events are juxtaposed in new and
unique ways, startling consequences
can result.
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Unexampled Events
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Extraordinary, never before
:of, challenges to the gly disparate
thought
normal daily flow of a system. in new and
unique ways, startling consequences
can result.
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Unexampled Events

Extraordinary, never before
thought of, challenges to the gly disparate
normal daily flow of a system. mn new and
Events with such low probability Iuences
that they are dismissed
as not
necessary to guard against.
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Is it safe?

I. In well-tested systems, rarely executed
code has a higher failure rate than
frequently executed code;
2. consequences of rare event failures in
well-tested systems are more severe than
those of other failures;
3. given that there is a failure in a welltested system, significantly more of the
failures are caused by rare events;
4. inability to handle multiple rare conditions
is a prominent cause of failure in welltested systems.
Hecht: "Rare Events - an Important Cause of Failures" [1993]

I

Unwanted Events: Accepted

k

I

Unwanted Events: Eliminated

Number of Deaths

The white area represents the unwanted events that the facility wants to entirely eliminate.
By exceptional planning, maintenance, reliability of equipment, human factors, training, and
organizational development skills, the facility is successful. The known and the easy problems
are vanquished.
What is left are the events in the magenta area, the accepted risks, the unexampled,
rare events. So if there is a failure, chances are the failure is an unexampled event.
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Note:
I. Resilience is a reaction, not an action, of an
object;
2. Resilience must be measured by experience;
3. To measure resilience, we must know the
essential properties of the material;
maf"atepreIsiv
L
Tnpsýttreniý
the orm ir
SID&B
a-eepesdi sTemaiu
F. F~~es~
~aCnd7
7~
ui-110'Wid~~u
t thaareirest~iyiece pFer cu ic.Ancl in directeLesin
Mthez in.eiitesrssnue
that-haS no-t been permianentiy'd'formd is called the ainitlu -0reiieic
vue
iiaui
of the eitas tri
1i.8iS
9 3 4MEdPE,-dent;

((N.Y i

0.Ot., Th.e'es'm•en

and th

asc

~ty:i.pikr twiOe

.. ten..ea.rsý ago.i:•
d eifn
NO,*

a.t

a is
nere,

so what the hell is resilience?

In a WTS
... extraordinary activities eliminate unwanted events;
good work rules and work habits are codified into
procedures. Surveillance and technical oversight is
in place.
Successful reactions to known accidents are put in
place as standard operating procedures.
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As the world of standard operating
procedures and structure is lost,
anxiety increases and it becomes harder
to make sense of what is happening. At
Storm King Mountain, this culminated in
firefighters who were unable to make
any sense whatsoever of the one thing
that would have saved their lives: drop
the tools and run.

So here we find the meaning of
resilience: When the world falls apart
and there seems to be no sense to th
situation, resilience is the art of
rebuilding some sense of what is
happening and putting the pieces back
together into a world.
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Resilience is rebuilding the world. But
it will not be the same world as before.
Expect the accident.
Expect to change.
a
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I.
2.
3.
4.
5.
6.
7.
8.

The Art of Resilience
Having Experience
Questioning Experience
Intuition
Improvisation and Bricolage
Speaking and Listening
Examining Preconceptions
Ignorance + Knowledge = Wisdom
Taking Advantage of Fortuitous Events

A Side Note:
Resilience as Adaptation

p4;~.

''natural selection is the claim that organisms enjoying differential
reproductive success will be, on the average, those variants who are
fortuitously better adapted to changing local environments, and that
those variants will then pass their favored traits to offspring by
inheritance"
Steven J. Gould: The Structure of Evolutionary Theory [2002]

"A new species can arise when a small segment of the ancestral population
is isolated at the periphery of the ancestral range. Large, stable central
populations exert a strong homogenizing influence. New and favorable mutations
are diluted by the sheer bulk of the population through which they must spread.
They may build slowly in frequency, but changing environments usually cancel
their selective value long before they reach fixation. Thus, phyletic
transformation in large populations should be very rare-as the fossil record
proclaims. But small, peripherally isolated groups are cut off from their
parental stock. They live as tiny populations in geographic corners of the
ancestral range. Selective pressures are usually intense because peripheries
mark the edge of ecological tolerance for ancestral forms. Favorable variations
spread quickly. Small peripheral isolates are a laboratory of evolutionary change."
Steven J. Gould: The Structure of Evolutionary Theory [2002]

"A new species can arise when a small segment of the ancestral population
is isolated at the periphery of the ancestral range. Large, stable central
populations exert a strong homogenizing influence. New and favorable mutations
are diluted by the sheer bulk of the population through which they must spread.
They may build slowly in frequency, but changing environments usually cancel
their selective value long before they reach fixation. Thus, phyletic
transformation in large populations should be very rare-as the fossil record
proclaims. But small, peripherally isolated groups are cut off from their
parental stock. They live as tiny populations in geographic corners of the
ancestral range. Selective pressures are usually intense because peripheries
mark the edge of ecological tolerance for ancestral forms. Favorable variations
spread quickly. Small peripheral isolates are a laboratory of evolutionary change."
Steven J. Gould: The Structure of Evolutionary Theory [2002]
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Quantification, or measuring, the risk/safety of a situation is not
the goal of a PRA. Nor is it necessary to "quantify" with numbers
(one could use colors). The act of trying to measure the risk involved
is the source of knowledge. The acts of trying to assign values, combining
them, questioning their verisimilitude, building the model are the great
treasure of PRA: the key to the treasure is the treasure itself.
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Quantification, or measuring, the risk/safety of a situation is not
• the goal of a PRA. Nor is it necessary to "quantify" with numbers

Uncertainty is not some noisy variation around a mean value that represents
the true situation. Variation itself is nature's only irreducible essence.
Variation is the hard reality, not a set of imperfect measures for a central
tendency. Means and medians are the abstractions.
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Quantification, or measuring, the risk/safety of a situation is not
the goal of a PRA. Nor is it necessary to "quantify" with numbers
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Too often risk is defined as risk = likelihood * consequence and safety = I -risk.
I disagree with this. Risk is likelihood and consequence, not a simple multiplication
with safety as the additive inverse of risk. Risk and safety are normative notions,
changing with situations and expectations, and must be assessed accordingly.
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Quantification, or measuring, the risk/safety of a situation is not
the oal of a PRA. Nor is it necessar to "quantify" with numbers
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Safety cannot be measured by an absence of

accidents, which is largely dependent on luck,
but is the result of constant, active
3agr identification of hazards and their elimination.
s• Near misses are NOT testimonials to safe
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The focus of WTS PRAs is almost entirely on known system
disturbances as initiating events, and static, sequential views of
accident emergence and progression.
The result is that the attention of the risk analysts is not on
unexampled events.
Given that symptoms of system failure occur, attention will not be
on the tail of the distributions where unexampled events reside.
There will be little experience in the organization for imagining
scenarios that change critical assumptions, have slightly different
symptoms, or include multiple failures.

•

Moreover, the standard operational culture is focused on the
procedures and rules for dealing with known disturbances and
standard ways of solving problems. And rightly so, since without this
focus on the checklists, procedures, and protocol controllable
situations can easily escalate out of control, and the daily safety of
I .•:••
I the facility impacted.
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Resilience engineers are therefore needed to help the
organization move from normal operational circumstances to
emergency situations when needed.
To restate a central theme in this presentation, in WTS, given
that there is an accident, chances are the level of consequence is
high and that the causes have not been modeled in the PRA.
Resilience engineers, to be prepared for the unexampled event,
must play with the model, question assumptions, run scenarios,
and understand the uncertainty.
When there are initial indications or symptoms that a system
may be going astray, resilience engineering moves the analysis
away from the probable and into the possible.
•

•

-•M..
...M .••..•

.

,•.•

•

•-

:i•

• •i

••

•

•

•

!..: :

I

.~

F

I ~t
Aircraft carriers, for example, have a bureaucratic hierarchical
structure for normal functioning during slack times, a different
structure built around expertise for "high tempo" periods of
extended flight operations, and a third structure explicitly
designed for emergencies.
LaPorte and Consolini (1991) describe a high tempo structure
on carriers this way: "Contingencies may arise that threaten
potential failures and increase the risk of harm and loss of
operational capacity. In the face of such surprises, there is a need
for rapid adjustment that can only rarely be directed from
hierarchical levels that are removed from the arena of
operational problems. As would be expected, superiors have
difficulty in comprehending enough about the technical or
operational situation to intervene in a timely, confident way. In
such times, organizational norms dictate noninterference with
operators, who are expected to use considerable discretion."
~i.

A Caveat: Resilience Engineers
are different.

The Art of Resilience
I.
2.
3.
4.
5.
6.
7.
8.

Experience
Question Experience
Intuition
Improvisation
Communication
Examine Preconceptions
Think Outside of the Box
Take Advantage of Fortuitous Events

Individuals or groups that showed the traits enumerated above,
are much different than individuals or groups whose work entails
following strict protocols, procedures, and rules. In critical
situations there may be clashes of these two different cultures.
Resilience in an individual seems to meet with no internal resistance,
however in a group, those who follow a rule, and those who improvise
a tune, can often find themselves at odds.

The Standard Four Color Risk Matrix
High Liklihood

Low

Lklihood
Law Consequence

High Consequence

Risk Matrix for SoP
High Liklihood

Low Liklihood
Low Consequence

High Consequence

High Likfthood

Low Uklihood

Risk Matrix for Resilience Engineers

The Beauty of Resilience
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What I think about when I think about Fukushima
The 3rd Global Environmental Leaders International Symposium
Hiroshima University
Woody Epstein
3125/13
Ageo-shi, Japan, March 11, 2013
I would like to begin a conversation with you about risk and society. Some of you will find my
words difficult to hear. I want to present personal ideas and observations so that each of you might
think deeply about electricity generated by nuclear power. I have no answers. I hope that my
words will help form a basis for honest relationships with the public and policy makers in the future.
We are gathered here today in a city which certainly understands nuclear power, although in
another sense than electricity production. My giri no haha, my mother-in-law, and her family come
from Hiroshima; she was here on that day in August, 1945. Perhaps through the lens of that
horrible event, we can begin to understand our delicate position as residents of Japan, and the
decisions we must make about continuing, or not, the use of nuclear fission to create electricity.
Because of the accident at Fukushima Daiichi, we are here today speaking about nuclear energy.
More than Three Mile Island, more than Chernobyl, the accident of 3.11 has focused the attention
of the world on whether it is possible to use nuclear energy in an acceptably safe way.
I also want you to know that I am neither "pro" nor "anti" nuclear power. I am, however, "pro"
honesty and "anti" dishonesty. Fundamental to my beliefs is that if those of us in the "nuclear
village" cannot be honest about nuclear power, then safe or not, these people cannot be involved
in the hard decisions we have before us.
I am a mathematician who has worked for 30 years with technologists who analyze risk. Two
goals for a risk analyst are to provide reasoned evidence to decision makers and clear, down-toearth explanations to the public.
Let me begin by explaining what we mean by "risk". Simply put, risk (and therefore safety) is the
answer to three questions:
1. What can go wrong?
2. How likely is it?
3. What are the consequences?
When doing a risk assessment for a nuclear power plant, we build elaborate, large physical
and mathematical models with the aim of quantifying the likelihood that an accident might
happen and what its consequences may be. The best risk assessment professionals try to
build good models, try to constantly revise the models, question scientific assumptions,
and try to incorporate new data and findings. We are, after all, human beings and we live
on the planet earth, also.
I am sure that you realize that nuclear power generation has, and always will have, risks.
Nothing is 100% safe. Kurokawa Kiyoshi, the Chairman of the government's independent
panel to investigate the Fukushima accident, said, "The public is not stupid. Accidents
happen, machines break, and humans make errors."
Over the years, most regulators, and the IAEA, have endorsed a safety goal which says
that we must ensure that for each reactor, the likelihood of a core damage accident is no
greater than 1 time every 10,000 years; and that the likelihood of a large release of
radiation is no greater than 1 time every 100,000 years.

Let me put this in perspective. As of March 10, 2011, there were 438 commercial nuclear
power generating units in the world. If each unit was operating 70% of the time, and each
unit was safe according to the safety goals I have just described, then the likelihood of
having a core damage accident, somewhere in the world, was about 3 times every 100
years. To put this into very human terms, you should expect a core damage accident about
2-3 times during your lifetimes.
This, ladies and gentlemen, is the likelihood if we attain our safety goals: Somewhere in the
world, 2-3 times during your lifetimes, you should expect a core damage accident.
Now core damage accidents do not mean radiation releases, they do not mean Fukushima
or Chernobyl accidents. Three Mile Island had a core damage accident, but there was no
release of radiation. If we use the same reasoning for large releases of radiation, then we
should expect an accident such as Fukushima about 1 time every 330 years.
So here is my question to you: can you accept this? Are you willing to say that you will
accept nuclear power if the likelihood of a large radiation release, somewhere in the world,
is about 1 time every 330 years? Realize this likelihood will grow greater as more nuclear
power plants are built; also realize that we live in a global village: an accident in China will
affect lives in Okinawa.
Please remember that I am only talking about the likelihood of an accident, not the
consequence that you will die or become sick from this type of accident. You are much
more at risk (likelihood and consequence) from being in a car crash or drinking alcohol too
much, eating fatty foods, or smoking cigarettes.
Nuclear power has benefits: smaller carbon footprints, reducing reliance on oil, lower
balances of trade, less pollution from burning fossil fuels. We can even make econometric
models to help us achieve a sustainable energy balance.
Somehow these benefits have little impact on our thinking because we are talking about
nuclear power. Even if no one dies or becomes sick from the radiation from the Fukushima
accident, the human tragedies have their own half-life, they will never go away entirely.
Somehow comparing risks, or comparing risks vs. benefits, seems besides the point. We
are dealing with our human perception of risk.
The first use of nuclear power was in the form of atomic bombs destroying the people and
cities of Hiroshima and Nagasaki, the ground-zero narrative of our risk perception of things
nuclear in Japan. Scientists, utilities, and officials must respect the public's reaction to this
terrible legacy. It is only right and proper.
Nuclear accidents are silent. They move out of control invisibly. Radiation makes bad
things grow inside you. Fears such as these must be listened to and not dismissed with
comparisons to other risks or authoritarian claims of safety. The myth of 100% nuclear
safety was accepted by almost everyone in Japan. Thus when the myth was shattered, we
were shattered.
Technological consequences to the public will not go away if we abandon nuclear power.
Look at all of the gas, oil, and LNG tanks on the coasts of Japan. We have done studies on
the impacts of large earthquakes, tsunami, and typhoon on the chemical, oil, and gas
industries. Believe me, there are dangerous accident scenarios with environmental, social,
and economic consequences which could approach Fukushima. But our perception of
these risk does not approach our risk perceptions of nuclear power. Our policy makers
avoid regulations which mandate risk assessments for these industries.

Policy makers tend to borrow ideas from economics to create models for risk perception. One key
assumption is that individuals and society behave in a rational manner. Society is considered to
adapt to whatever risks are present. If we could characterize risks in a society, the public's
preferences would be revealed and policy makers could make enlightened decisions.
The implication is that if we could provide people with more or better information, everyone would
make more logical, rational, and informed decisions regarding risk.
But people do not behave rationally. The outstanding work of Paul Slovic, and the Nobel Prize
winning work of Daniel Kahneman and Amos Tversky are worth a colloquium, or at least a true
symposium at a local izakaya. I certainly would participate.
Rationality is one part of decisions. Emotions are just as important. Those who ignore the need
for emotions, like sympathy and empathy, in decision making have missed the point of the human
condition.
How can technologists more effectively work with the public and government? We need to be
better listeners. We need to understand the issues important to all of the people involved. We
need to be better in giving easy-to-understand explanations.
Part of the challenge is that we, in the technical community, have disengaged from public
discourse to a large extent. A hundred years ago, the latest scientific theories and discoveries including such esoteric subjects as relativity and quantum mechanics - were discussed in leading
newspapers in a way that an "educated person" could understand. These articles were followed
with interest by the public. Professors often gave evening lectures to the community. There was a
dialog with the public, and science was a subject of popular discussion.
What happened? We in the scientific community have become isolated, and, dare I say, arrogant;
we have lost the art of conversation with the public. A Tweet is not a conversation. Many in the
scientific community have no ability to talk straight with the people.
Soon after the Fukushima accident, I was at a town meeting in Tokai-mura. Tokai-mura
experienced a nuclear accident, ironically, on March 1 1 th, 1997; and another accident, more
serious, on September 3 0 th, 1999.
During the meeting, a very worried mother asked one of the sensei leading the meeting about the
amount of radiation which could harm her children. And what did the learned sensei say? He told
her to look it up on the internet.
This sensei did not listen to the mother's heart. He did not understand what Kurokawa-san so
directly said, "People are not stupid."
It is far too easy for technologists to ignore the essential role of the study of risk perception and its
influence on effective risk communication. Often the decision makers we support are not technical
professionals or they must answer directly to the public in elections. How are we to understand the
framework within which the evidence we develop is understood and applied?
Step one, as I have said, is learning to listen. As every married person quickly learns,
communication begins with listening, not talking. When you begin to listen, you begin to build a
bridge.
The second step is for everyone to ask each other hard questions. Like Socrates in the
marketplace, asking questions is the road to knowledge; remember that the definition of risk seeks
answers to three questions. Technologists must bring the spirit of questioning to the decision
makers we support and, in the case of technologies with the potential to harm the public, to the
people as well.

Step three is to realize that science is never exact or final Science changes over the years,
sometimes with unanticipated discoveries. All scientific understanding is made through the veils of
uncertainty and ignorance. We must help you understand the uncertainty, how to "expect the
unexpected", and how to create resilient institutions which can flexibly respond to an accident
when (not if) it happens
After Fukushima, many of my Japanese friends asked me, "Woody, when is safe, safe enough?" I
answered them, "Safe, is safe enough when you say it is safe enough. How do you want to live?
What risks are you willing to accept to live the way you want to live? Do you like the lights of the
Ginza? Will you give up dependence on foreign oil? Do you want to enjoy the simple pleasures of
the countryside?" We are caught in a Faustian bargain: What kind of a deal are you willing to
make with technology to have the life you want?
There are no magic answers. There are only difficult choices, some of which have objective
measures, and some of which have to be made with the heart. What is important is that we all
take responsibility for our decisions, especially if the decisions go wrong as they did at Fukushima
Daiichi. When you're wrong, be the first to admit it, even if you're the last one to know.
Risk is a perception, a feeling, and we as technologists must be honest with the public and the
policy makers by saying truthfully what we know and what we do not. All of us must be in this
together, in a continual conversation, trying to do the right thing.
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Analysis of the October 21, 2003 Unintentional Passive Reactor
Shutdown at Callaway Plant with regard to aspects of Reactivity
Management, Corporate and Regulatory Oversight, Nuclear Safety

Culture, and Operating Experience
Lawrence S. Criscione,1 PE

Abstract
This paper analyzes a reactivity management event at a US NPP (Nuclear Power Plant)
which resulted in the unrecognized inadvertent passive shutdown of the reactor. The event
was not documented in the NPP's CorrectiveAction Programby the operating crew involved
and was not reported by the utility to the United States Nuclear Regulatory Commission
(NRC, the nuclear regulatory authority) or to the Institute of Nuclear Power Operations
(INPO, the industry consortium to which the plant is a member and is expected to report
significantoperatingexperience). This paperprovides: (1) a description and analysisof the
event, (2) analysis of the plant's response to the event and the shortcomings of relying on
corporateself-regulation, (3) analysis of potentialshortcomings in the US nuclear industry's
Operating Experience collection efforts, (4) analysis of the regulatory challenges pertaining
to the response to events that clearly are adverse to the nuclear Safety Culture yet do not
clearly violated any regulations,and (5) the difficultiesfaced by the regulatorwith regardto
discriminating between and making judgments of "gross negligence" and "dereliction of
duty"' The description of the event, the organizational responses to it, and the listed
references contain valuable examples of shortcomings involving Reactivity Management,
nuclear Safety Culture, Nuclear Criticality Safety, Corporate Oversight, and Regulatory
Agility.
Key Words: Reactivity Management, Safety Culture, Criticality, Nuclear

SYNOPSIS
On October 21, 2003 the operators at Callaway Plant failed to notice the pressurized water
2
reactor (PWR) passively shutting down and fission power lowering into the source range.
Plant data shows that for 107 minutes the reactor was subcritical with its control rods still
1 The

author was a US NRC licensed Senior Reactor Operator (SRO) at Callaway Plant. His involvement

with the 2003-10-21 and 2005-06-17 reactivity management incidents began in early February 2007
when he performed the initial analyses of the two incidents [121. In addition to working as an operator
and engineer at Callaway Plant, the author is a veteran of the US Navy's nuclear submarine force, has
worked for the US nuclear utilities Exelon and FirstEnergy, and is currently a Reliability and Risk Engineer
in the US Nuclear Regulatory Commission's Office of Nuclear Regulatory Research (RES). The views
expressed by the author do not necessarily represent the views of the US NRC. The author can be
contacted at LSCriscione@gmail.com for any questions concerning this paper.
2 The source range is a very low rate of fission (about one-millionth the maximum rate at which the
reactor is designed to operate) which is characterized by a stable fission rate sustained by neutrons
released from non-fission sources.
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at their last critical rod heights; 85 minutes of which were spent in the source range.
There were no Source Range Nuclear Instruments (SRNIs) energized for the first 45
minutes that the reactor was in the source range, and the US Nuclear Regulatory
Commission (NRC) believes that during this time the operators were unaware the reactor
was no longer critical [1]. For the last 40 minutes the operators were consciously aware of
the state of the reactor and yet chose to informally rely on Xenon-135 3 to prevent the
reactor from inadvertently restarting. The control rods were left withdrawn during these
40 minutes in order to conceal the incident from the utility's upper management.
The October 21, 2003 reactivity mismanagement incident was never documented by the
operating crew and was thus not analyzed by the utility at the time of its occurrence. A
similar inadvertent passive shutdown occurred at Callaway Plant on June 17, 2005
resulting in a generation loss of 35.7 GW-hrs. 4 Both the 2003 and 2005 passive shutdowns
were documented in February 2007 in the utility's Corrective Action Program, but the
utility's upper management did not investigate the root cause of the incidents and did not
question why they had gone undocumented for so many years.
The utility did not submit the incidents to the Institute of Nuclear Power Operations
(INPO) when information on such incidents was requested during the distribution of
WANO 5 SOER 6 2007-01, Reactivity Management. During 2007 all relevant levels of
management at the utility were informed of the 2003 and 2005 incidents. The failure to
share this information with INPO/WANO demonstrates severe shortcomings in the
utility's implementation of an international communication network for sharing nuclear
7
operating experience.
The NRC conducted three separate investigations of the October 21, 2003 incident. None
of the investigations sought to understand what had occurred; rather, the intent of each
investigation was merely to determine what, if any, regulatory requirements were
violated.
The sections below and the appendix contain analysis of the October 2003 event with
regard to: (1) technical lessons learned for operating reactor plants at low power levels,
(2) nuclear Safety Culture, and (3) the regulatory response. Recommendations for
improving plant operations and oversight are provided where appropriate.

3 Xenon-135

(135xe)

is a radioactive waste gas which builds up as the reactor lowers in power and then

later (around 10 hours after the reactor has shut down) lowers in concentration. 13Sxe has a much
higher affinity for neutrons than uranium and, as long as there is enough of it present, it can temporarily
keep the reactor from restarting.
4 This equates to about $1 million in lost revenue. Although this is but a slight fraction of the utility's
annual revenue, it was a wholly avoidable loss and not addressing it is indicative of a poorly managed
organization.
5 World Association of Nuclear Operators (WANO)
6 Significant Operating Experience Report (SOER)
7 One of the recommendations following the 1979 accident at Three Mile Island was: "There must be a
systematic gathering, review, and analysis of operating experience at all nuclear power plants coupled
with an industry-wide international communications network to facilitate the speedy flow of this
information to affected parties. If such experiences indicate the need for modifications in design or
operation,such changes should be implemented according to realisticdeadlines." [43, p. 68] Per Generic
Letter 82-04 the NRC has considered this recommendation met for plants participating in the Significant
Event Evaluation and Information Network (SEE-IN) run by INPO [3ý2 pp. 5-6 of §2].
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1. INTRODUCTION
"We note a preoccupation with regulations. It is, of course, the responsibility of the
Nuclear Regulatory Commission to issue regulations to assure the safety of nuclear
power plants. However, we are convinced that regulations alone cannot assure
safety. ... This Commission believes that it is an absorbing concern with safety that
will bring about safety - not just the meeting of narrowly prescribed and complex
regulations."
- Kemeny Commission, 1979
Around 10:18 on the morning of October 21, 2003 the reactor at Callaway Plant passively
shut down due to a sharp rise in temperature while operating near the Point of Adding
Heat. 8 The reactor became subcritical and its power level lowered into the source range.
Over the next 107 minutes, the passive buildup of 135Xe kept it from restarting. The risk of
core damage during these 107 minutes was substantially less than during any given 107
minutes when the reactor is operated at 100% power.
Given the low risk of core damage, there are some who might refer to the 2003-10-21
passive shutdown as a "non-event". Yet there is much more to nuclear safety than risk
calculations for core damage. And there is much more to nuclear safety than verbatim
compliance to narrowly written technical requirements. Fundamental to nuclear safety is
the competence and integrity of the individuals allowed to operate and manage nuclear
reactor plants.
In Section 2 and the appendix, this paper will show significant Human Performance (HuP)
errors were made on 2003-10-21:
The event was triggered by a severe reactor coolant temperature excursion (a 5°C
drop in 25 minutes) which resulted from the operators failing to recognize the
effect 135Xe was having on core reactivity.
1.B. The passive shutdown of the reactor went unnoticed for approximately 67
minutes.
1.C. For over 45 minutes the reactor was in the source range with no Source Range
Nuclear Instruments (SRNIs) energized and with the control rods still at their
critical rod heights.

L.A.

8 The

Point of Adding Heat (POAH) is the point at which fission power is large enough to appreciably

affect other reactor plant parameters (primarily reactor coolant temperature and fuel temperature).
The POAH varies with a number of factors; for example, it typically is much larger during a reactor
shutdown than during a reactor startup since during a reactor shutdown there is more heat being

produced by the decay of fission product daughters (i.e. the "nuclear waste" inventory in the reactor's
fuel cells). Below the POAH, a US designed PWR loses some of its inherent ability to passively mitigate
power changes. In the US, pressurized water reactors are designed such that a rising fuel temperature
inserts negative reactivity and thereby dampens the nuclear fission reaction. As a corollary, a lowering
power level causes temperature to lower which inserts positive reactivity and thereby buffers the
lowering reactor power (see Figure 7). Below the POAH, the reactor is significantly more difficult to
control since the operator must directly respond to reactivity changes whereas above the POAH the
operator can allow slight (i.e. a fraction of a degree) changes in temperature to passively control the
reactor and thereby the operator need only respond to the more easy to manage temperature changes
and not the harder to manage reactivity changes.
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L.D. Once the passive shutdown was recognized (after a SRNI automatically energized),
for 40 minutes the operators informally relied on 13sXe to keep the reactor from
restarting while they completed ancillary tasks. There are strong indications (see
sections A.1 and A.3 of the appendix) that this 40 minute delay was effected to
conceal the event from the utility's upper management. 9
L.E. The operators did not submit condition reports on the passive reactor shutdown
or on the 13sXe induced temperature excursion which led up to it. A highly similar
passive shutdown occurred on 2005-06-17 which resulted in a 31 hour loss of
generation (see Figure 6). If procedure changes effected in March and August
2007 (as a result of the 2003-10-21 shutdown) had been effected prior to June
2005, it is likely that the 2005-06-17 passive shutdown would not have occurred.
The event was not documented in the utility's Corrective Action Program (CAP) until 3½
years after it occurred. In section 3 this paper will show that in 2007, when finally
informed of the event, the utility's response had numerous shortcomings:
1.F. The initial condition report on the incident was screened at a significance level
that allowed it to be closed with no investigation.
1.G. It took over 6 months for the utility to provide procedural guidance for conducting
low power operations, which was a corrective action to prevent recurrence of the
2003-10-21 event.
1.H. The Shift Manager and the Control Room Supervisor made unsubstantiated
statements concerning the incident in a Quality Assurance record. [2]
1.1. The utility has yet to share the event with INPO/WANO, in spite of the INPO
request for such events which accompanied WANO SOER 2007-1, Reactivity
Management.
1.J. After knowing about the incident for 5½ years, as of September 2012 the utility
still had not trained its licensed operators on the most significant aspects of the
incident:
a. The failure of the crew to recognize that the 5°C temperature transient
which preceded the passive shutdown was being induced by ' 35Xe buildup
and had nothing to do with recently placing the turbine drains in service.
b. The operation of the reactor in the source range for 45 minutes with no
Source Range Nuclear Instruments energized and with the control rods still
at their critical rod heights.
c. The failure of the crew to recognize the passive shutdown of the reactor
until a Source Range Nuclear Instrument automatically energized after 67
minutes.
d. The gross misjudgment of the crew in choosing, for 40 minutes,1 0 to
informally rely on 13sXe to keep the reactor from inadvertently restarting.

9 The

utility's Outage Control Center (OCC) was expecting the reactor to be shut down around noon. By

delaying 40 minutes, the crew began inserting the control banks at 12:05. No one outside the reactor's
Main Control Room was informed that instead of using the control rods to actively shut down the
reactor, the control rods were instead being inserted into a reactor core which had passively shut down
nearly two hours earlier.
10 It should be noted here that the utility still claims (as of September 2012) that their operators
were
aware of the status of the reactor for the entire 107 minutes that the reactor was shutdown with its
control rods at their critical rod heights. So from the utility's position, item 1.J.c does not apply and item
1.J.d should read 107 minutes instead of 40 minutes.
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The items listed above make the 2003-10-21 event of grave regulatory concern. In the
United States, the utilities which own nuclear reactor plants are responsible for ensuring
their plants are safely operated. With just a few exceptions (e.g. the Tennessee Valley
Authority), most nuclear utilities are private corporations operated for the profits of
shareholders. The public relies on the US Nuclear Regulatory Commission to ensure that
these private companies operate their reactors in a manner which does not jeopardize
public safety or environmental protection. This is not a straight forward task. As the
events at Fukushima Dai'ichi in 2011 highlight, when designing a reactor plant it is not
possible to initially predict every hazard which might befall the facility. And as the events
Active Reactivity Additions, Average Reactor Coolant Temperature (Tavg), and Reactor
Power (AT) during the October 21, 2003 Passive Reactor Shutdown at Callaway Plant
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Figure 1: To continue lowering average coolant temperature (Tavg) to its programmed level
(Tref), during the first 8 hours of the turbine load reduction the operators were consistently
required to either add boron or insert the reactor control rods in order to counteract the
positive reactivity inserted by the reductions in turbine load and Tavg. This need to regularly
insert negative reactivity likely contributed to the crew's failure to recognize the significant
effect 11 Xe was having on core reactivity. When the turbine load reduction was stopped at
09:36, the crew did not recognize that the continued buildup of 3SXe would no longer be
mitiaged by the load reduction. The only positive addition of reactivity which was actively
performed on 2003-10-21 was a 1360L (360 gallon) addition of dilution water which did not
occur until after the start of the severe temperature excursion. From the operators'
testimonies, it appears this dilution was done as a generic response to a lowering average
coolant temperature and not due to any recognition that 135Xe buildup was causing the
temperature excursion.
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at Three Mile Island in 1979 and at Chernobyl in 1986 highlight, humans do not always
behave in the manner which plant designers assume they will.
Regulations are not easy to write. Regulations must be specific enough to allow clear
enforcement, yet not so prescriptive that they prohibit innovative solutions to technical
problems. It is not possible to ensure nuclear safety with regulations alone. There is an
unavoidable human element which must be present to apply "common sense." That is, to
judge when regulations are being technically met but are not adequately preventing
unsafe actions and to judge when regulations have been technically violated but did not
result in unsafe conditions. The public expects the NRC to ensure reactor plants are safely
operated by competent individuals and not to merely bureaucratically judge whether or
not narrowly defined regulatory requirements were violated.
In section 4 this paper will show that the NRC's response to the 2003-10-21 event calls for
improvements in its ability to ensure utilities adequately staff their reactor control rooms
with competent and honest people. The NRC's response also calls for improvements in its
ability to perform analysis and evaluation of operational data.
In July 1979 as part of the Three Mile Island Action Plan the Nuclear Regulatory
Commission established the Office of Analysis and Evaluation of Operational Data (AEOD)
[ý3 p. 1-5]. Separate from the regional offices, AEOD conducted investigations of significant
incidents at the US NPPs. AEOD also evaluated the effectiveness of existing NRC
regulations and inspection practices. Having an office specifically dedicated to the analysis
and evaluation of operational data provided the NRC with important "defense in depth"
with regard to ensuring significant yet low consequent events were adequately identified,
evaluated and trended. However, in 1998 as a budget cost cutting measure the NRC did
away with AEOD [4].
Although the staffs within other NRC offices may have been able to perform the basic
functions which AEOD had performed, what was lost with the loss of AEOD was
independence. Since, unlike the regional offices, AEOD was not tasked with conducting
inspections and unlike the Office of Nuclear Reactor Regulation (NRR) AEOD was not
tasked with writing regulations, AEOD was able to independently assess whether or not
the current regulations and their implementation were having the desired effect towards
limiting noteworthy events. AEOD did not have any conflict of interest in its analysis
whereas for NRR and the regional offices to state that there is a problem in a given area is
for them to admit that their regulations and inspections have not been entirely adequate.
In Section 5 this paper I will discuss how the NRC's response to the 2003-10-21 event
demonstrates the need for the NRC to have an independent office, such as the old AEOD,
capable of reviewing whether or not current regulations and inspection policies contain
loopholes which allow for patently unsafe practices.1 1
In all correspondence generated on the 2003-10-21 event the NRC is careful to state that at no time
was the reactor in an unsafe condition. They make this statement because their Probabilistic Risk
Assessment (PRA) methods show that - due to the status of the 135xe transient and the fact that the
Reactor Protection System (RPS) was operable - risk of an accident was not appreciably elevated during
the 107 minutes that the reactor was shutdown with its control rods left withdrawn. However, the
reactor being "in a safe condition" is different than "unsafe actions". For example, it was patently
unsafe and unacceptable to informally (i.e. without any formal calculations) rely on a transient
radioactive waste gas for nearly two hours to keep the reactor from restarting when equipment and
personnel were available to easily complete the reactor shutdown by inserting the control banks.
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The event description in Section 2, Figures 1-7 and Tables 1-7 provide a background of
this event to understand the organizational factors associated with it. A more detailed
treatment of the event is provided as an appendix so as not to distract from the
organizational issues which are the main focus of this paper. In addition to providing the
bases for some of the conclusions arrived at in the main body of the paper, the appendix
also serves as a reference for those readers desiring a more technical analysis of the
event.' 2
Also provided in the appendix are the details of a 2005-06-17 passive reactor shutdown
that occurred at Callaway Plant. Details of this shutdown are only available in this paper
as the event was neither reported to INPO nor included by the NRC in its 2011-01-31
information notice on reactivity management incidents (IN 2011-02) [5]. This event is
important to the discussion in that it was very similar to the 2003-10-21 passive reactor
shutdown both in the way it occurred and in the way it has been dealt with by the utility.
The 2005-06-17 shutdown shows that the handling of the 2003-10-21 passive reactor
shutdown was not an aberration but rather standard business practice for the utility.
2. OCTOBER 2003 EVENT DESCRIPTION AND ANALYSIS
"Success teaches us nothing; only failure teaches."
- Admiral Rickover, 1954
Both the October 21, 2003 and June 17, 2005 events occurred at Callaway Plant which is a
Westinghouse 4-loop Pressurized Water Reactor (PWR) located in Callaway County in the
State of Missouri (MO) of the United States. This section is merely a summary of the event
to provide the context for analyzing the organizational responses of both the utility and
the NRC. For a detailed description and analysis of the event, refer to the appendix.
2.1 Context of the Load Reduction: At 01:00 on October 21, 2003 Callaway Plant started
lowering power in preparation for a possible regulatory required shutdown. At 07:21, the
plant was operating at just under 40% of rated reactor power when it entered Technical
Specification 3.8.7.B, which required the reactor to be shut down within 6 hours (13:21).
2.2 Uncontrolled Drop in Temperature: At 09:36, the plant was two hours ahead of
schedule on its required shutdown. The operating crew stabilized turbine loading with
the reactor at 9% of its rated full power.
From 09:36 to 10:03 reactor temperature dropped uncontrollably13 at 12°C/hr, from a
starting temperature of 293°C14 (560'F) to a low temperature of 288°C (550.4°F). The
Nuclear professionals recognize that such practices are "unsafe actions" regardless of whether or not
arbitrary increases to the risk of core damage frequency indicated an "unsafe condition".
12 Although this journal is the proper forum for a technical analysis of the human performance
errors
committed during the 2003-10-21 shutdown, attempting to address those technical aspects along with
all the other aspects of this incident (e.g. organizational and regulatory shortcomings) becomes daunting
for both the author and the reader. Therefore detailed technical analyses are either provided in the
appendix or left for the reader to consult in the references.
13 Uncontrollably in the sense that the operators did not have conscious control of
it and not in the
sense that it could not be controlled. As can be seen in the Figures 1 - 3, when the operators resumed
lowering turbine load between 10:03 and 10:09 temperature recovered.
14 The instrumentation at Callaway Plant uses the United States customary
units. Since the graphical
data is provided to give the reader a visual depiction of the trends of plant parameters and this trending

7

International Nuclear Safety Journal, Vol. 1, No. 1 (2013)

Nuclear Regulatory Commission determined the 5°C temperature drop was caused by the
crew failing to account for the effect that the buildup of the radioactive waste gas 135 Xe
would have on core reactivity [_6].
The operating crew mistakenly assumed the lowering temperature was due to some
turbine drain valves which had recently been placed in service [.7 pp. 9-10] [_8 pp. 36-37]
[_, pp. 13-15]. The crew responded to the lowering temperature by trouble shooting the
operation of these valves. The operators' actions did not have any impact on the lowering
reactor temperature, and, at 10:00, the reactor's letdown system automatically isolated.
Also at 10:00, the average reactor coolant temperature (TaLg) lowered below its regulatory
Minimum Temperature for Critical Operations (MTCO) of 551°F (288.3°C).

2.3 Temperature Spike and Passive Reactor Shutdown: To assist in recovering

Tavg

above the MTCO, the Shift Manager directed the Control Room Supervisor to manually trip
the turbine-generator. When the turbine-generator was manually tripped at 10:13,
average coolant temperature rapidly rose several degrees over the next few minutes: 1°C
(1.8 0 F) in the first 30 seconds and 3.6°C (6.5°F) within five minutes. The increased
neutron leakage caused by this rapid rise in temperature caused the reactor to passively
shut down. By 10:18 the reactor had a negative period of 163 seconds and was beyond the
point at which it could be prudently kept from shutting down.
2.4 Failure to Recognize the Shutdown: In sworn testimony to the Nuclear Regulatory
Commission, the operators claimed that they were aware of the shutdown status of the
reactor during the 107 minute time frame from 10:18 to 12:05 but did not insert the
reactor's control banks because they were busy doing higher priority's items [7]. The NRC
determined that none of the items mentioned by the crew during their testimony
prevented them from inserting the control banks [i], and it is the NRC's assessment that
the operators did not become aware of the shutdown status of the reactor until the first
Source Range Nuclear Instrument (SRNI) energized over an hour (11:25) after the reactor
had passively shut down [1].
2.5 Operating in the Source Range with no SRNIs: At 11:25 the first SRNI energized,
causing an alarm to annunciate on the reactor's Main Control Board. For 45 minutes prior
to receiving this alarm (from 10:39 to 11:25), the reactor was in the source range with its
control rods still at their critical rod heights and with none of the automatic safety features
available from the SRNIs. The crew's version of events is that, prior to receiving this
alarm, they were aware the reactor was no longer operating and they were informally
6
relying on 135 Xe to prevent the reactor from inadvertently restarting.'
is irrelevant to the units used, the figures are provided using the units used at the plant. Metric units
are used in the body of the paper and are referenced to US units where such reference is helpful in
connecting the data on the figures to the data in the text.
That is, items which they claimed in their testimony were of a higher priority. It is the position of this
paper (and of the NRC [6]) that none of these items were of a higher priority than inserting the control
banks. Although the NRC does not believe the operators' testimonies [jJ, they have chosen not to
challenge them [23]. It is the position of the NRC that the operators were not confused about the
priority of actions, but rather that the operators were - prior to 11:25 - merely unaware that the
reactor was no longer critical and therefore had no impetus to insert the control banks W__.
16 There are several examples of commercial reactors inadvertently restarting [421 [451. Although
reactor design features result in these events having a relatively low risk level, these events are
significant because they demonstrate the failure of the operators to actively control the nuclear fission
reaction.
15
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Table 1: Overview of the October 21. 2003 Incident
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1

09:36

At 9% power the operators quit lowering reactor power. Their intention was
to remain at nominally 10% power to allow the electricians more time to
repair the inverter.

The reactor's puritication system automatically isolated.
Also, reactor
coolant temperature dropped below the Minimum Temperature for Critical
1
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10:00

10:18

The operators failed to notice the reactor passively shutting down.

11:25

The channel 2 Source Range Nuclear Instrument energized causing an alarm
to annunciate on the reactor's Main Control Board. Everyone in the
reactor's Main Control Room became aware that the reactor was no longer
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down the reactor, the control rods were being inserted into a reactor core
that had passively shut down nearly two hours earlier.
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It is the position of the NRC that the crew's version of events is not accurate in that prior to
the first SRNI energizing the crew was unaware that the reactor had shut down [1].
2.6 Delay in Inserting the Control Banks: The crew did not begin inserting the control
banks (i.e. actively shutting down the reactor) until 12:05. This was 40 minutes after
becoming aware that the reactor was in the source range (11:25), 85 minutes after the
reactor entered the source range (10:39), 107 minutes after the nuclear fission reaction
had passively shut down to the point that it could not be prudently recovered (10:18), and
112 minutes after manually tripping the turbine-generator (10:13).17
The NRC believes that for the first 67 minutes following the passive shutdown (i.e. from
10:18 to 11:25) the crew did not insert the control banks because they were unaware the
reactor had shut down [1]. However, the final 40 minutes - that is, the 40 minutes from
the time the operators recognized the reactor was in the source range (11:25) and the
time they began inserting the control banks (12:05) - is more controversial.
This 40 minute delay is noteworthy because it caused the control banks to be inserted at
about the time the plant's upper management was expecting the reactor to be shut down.
That is, the Outage Control Center18 was expecting the reactor to be shut down around
noon and, by delaying 40 minutes, the crew began inserting the control banks around
noon (12:05).
Since the plan for the forced outage was to evaluate at noon whether or not progress in
repairing the broken inverter was promising enough to justify keeping the reactor critical,
the Outage Control Center was expecting the reactor to remain critical until noon. Had the
control banks been inserted prior to noon, the operators would have had to explain to the
plant's Outage Control Center why the reactor was being shut down early.
It is the position of the utility that (1) the operators were aware of the status of the reactor
the entire 107 minutes that it was shutdown with its control rods at their critical rod
heights and (2) during the 40 minutes from 11:25 to 12:05 the crew was performing
equipment alignments and briefings necessary for inserting the control banks [7] [_] [10,
Actions 5 and 6].
The NRC determined that none of the activities being performed by the operating crew
from 11:25 to 12:05 were required for inserting the control banks nor did the activities
17

Some of the references contain differing times (i.e. differing from these times by ±1 minute). The

Reactor Operator logged the manual turbine trip as occurring at 10:12 and the commencement of
insertion of the control banks as occurring at 12:05. Plant computer data indicates the turbine was
tripped at 10:12:35 and the control bank insertion began at 12:04:55. In this paper the turbine trip is
taken to have occurred at 10:13 and the control bank insertion to have occurred at 12:05. A minute's
difference is inconsequential to the points being made in this paper, but it is mentioned here to avoid
confusing the readers who check the references.
18 The Outage Control Center (OCC) was a group of support personnel who gathered in one location
(i.e.
the area of desks designated the "Outage Control Center" which in 2003 at Callaway Plant was located
in the Technical Support Center) to enable quick support of Operations and Maintenance to minimize
the duration of outages. The leader of the Outage Control Center was the same manager who had the
responsibility for covering the Emergency Duty Officer (EDO) position during a reactor accident and
many of the desks were staffed by the same individuals designated to staff the Technical Support Center
(TSC) during an accident. Although the licensed operators in the Main Control Room had ultimate
authority over when the reactor would be shut down, they were expected to keep the OCC informed.
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justify the 40 minute delay in inserting the control banks [6]. Despite not understanding
why the operating crew prioritized these activities over promptly inserting the control
banks, the NRC did not request more detailed information from the utility on the matter
[U11.

For the sake of argument, in the body of this paper the less controversial positions are
assumed:
2.6.A. The utility's position that from 11:25 to 12:05 the operators informally relied on
13sXe to
maintain the reactor subcritical while they aligned plant equipment and
briefed the insertion of the control banks is assumed to be accurate.

Notable Parameters during time frame of Passive Reactor Shutdown on October 21,2003
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Figure 2: Plot of Average Coolant Temperature (Tavg), Primary Calorimetric power (AT) and
Intermediate Nuclear Instrument currents (IRNI)on October 2•1, 2003. Note the sharp rise in
Tavg which occurs at 10:12:35 (denoted by the dashed vertical line '"TT"). This spike in Tavg
was caused by the power mismatch resulting from manually tripping the turbine at 6%
power and 550.4°F (288°C) with the steam dumps set at 1092 psig (557°F). With the steam
dumps set to maintain 1092 psig (7.6 MPa), there was no steam demand until Tavg rose to
557°F (291.7=C). Since initially the reactor was still producing 6% power, the absence of any
steam demand to remove the heat generated by the reactor resulted in a rapid rise in Tavg.
The negative reactivity inserted by this temperature rise caused the reactor to passively shut
down as can be seen on both the linear AT trace and the logarithmic IRNI traces. The
leveling out of the AT trace at 10:23 indicates the Point of Adding Heat. Once the reactor
was below the POAH, there was no longer any natural temperature-reactivity feedback to
buffer neutron leakage and the reactor soon attained its nominal shutdown period (varies
with core loading an
aage but nominally -90 seconds). The leveling out of the IRNI traces at
10:39 indicates entry into the source range. See Tables A.2 & A.3 for plant evolutions
occurring during this time frame.
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2.6.B. The utility's position that the activities performed between 11:25 and 12:05
prevented the insertion of the control banks is assumed inaccurate. Instead, the
NRC's position (i.e. that the activities performed between 11:25 and 12:05 in no
way prohibited the insertion of the control banks) is assumed accurate.
In the appendix of this paper, an argument is made that the 40 minute delay was possibly
effected by the operators to conceal the inadvertent passive reactor shutdown from their
superiors (refer to sections A.1 and A.3).
2.7 Repeat of an Inadvertent Passive Reactor Shutdown on 2005-06-17: Figures 5-7
and Table 2 detail an inadvertent passive reactor shutdown which occurred at Callaway
Plant on 2005-06-17. This event was very similar to the 2003-10-21 shutdown in a
number of ways, in particular the procedure changes implemented in February and
August 2007 in response to the 2003-10-21 event were also deemed by the utility as
suitable corrective actions for the 2005-06-17 event. Details of the 2005-06-17 event are
being included in this paper because (1) it is a significant event whose details cannot be
found anywhere else other than this paper and (2) it highlights the importance of
documenting and investigating events in that a proper investigation of the 2003-10-21
shutdown in 2003 may have prevented the 2005-06-17 event.

3. DESCRIPTION AND ANALYSIS OF AMEREN RESPONSE
"The existence of a vast body of regulations by NRC tends to focus industry attention
narrowly on the meeting of regulations rather than on a systematic concern for
safety.... The analysis of reported incidents by licensees has tended to concentrate on
equipment malfunction, and serious operatorerrorshave not been focused on."
- Kemeny Commission, 1979
In this section the response of employees of Ameren to the October 2003 event is
analyzed. In the appendix a case is made that from 11:25 to 12:05 the operators may have
intentionally delayed inserting the control banks in order to cover up the passive
shutdown from their upper management (refer to sections A.1 and A.3). Since no
regulations were violated, this is a nearly impossible case to make in a court of law. Even
if proven to be true - that is, even if a court of law were to accept the analysis that the
control rods were intentionally left withdrawn to conceal the inadvertent passive reactor
shutdown - since such action is not specifically prohibited by regulations it is unlikely to
be criminally prosecuted. What matters at this stage is not so much what the operators
and the utility did, but whether or not they were honest about it when interviewed by the
NRC.
Safe operation of nuclear plants involve more than just adherence to regulations.
Regulations cannot predict everything and therefore cannot be used as the only standard
of safety. Inherent in the safe operation of nuclear plants is the active role of the plant
management in ensuring that its operators are competent and honest. The purpose of this
section is not to expose the management failings at one organization, but rather to present
an example of how inefficient corporate oversight can prevent egregious personnel
problems (e.g. dishonesty and incompetency) from being addressed.
3.1 Response of the Crew on 2003-10-21 and Negligence: The operators claim that
they were aware of the passive shutdown of the reactor as it was occurring (i.e. from
10:18 onward). This contradicts the NRC's assessment that the operators first became
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aware of the passive shutdown when the first Source Range Nuclear Instrument
automatically energized (i.e. 11:25). For the purposes of this section, the operating crew's
claims are taken at their face value and it is assumed that the operators were aware of the
status of the nuclear fission reaction the entire 107 minutes from the passive shutdown at
10:18 to the commencement of control bank insertion at 12:05.
By their own statements, the operators' response to the passive shutdown was to (1)
informally rely on 135Xe to keep the reactor from inadvertently restarting and (2) allow the
reactor to remain in the source range for 45 minutes with no Source Range Nuclear
Instruments energized. The position of this paper is that these actions amount to
negligence on the part of the operators. That is, the reactor operators had a duty to
actively monitor and control core reactivity. To informally rely on the passive buildup of a
radioactive waste gas to keep the reactor subcritical is negligent. To fail to manually reenergize the Source Range Nuclear Instruments in order to assist in monitoring the
nuclear fission reaction while in the source range is negligent.

Control Room Activities, Rod Heights, Average Coolant Temperature, Total Power and
IRNI Currents during October 21, 2003 Passive Reactor Shutdown at Callaway Plant

8:00

9:00

10:00

11:00

12:00

Figure 3: The reactor passively shut down shortly after the turbine was manually tripped at
10:13 and reached the source range about 26 minutes later. A nominal -1/3 dpm SUR (i.e. 90s period) developed as power fell below the POAH. The slight drop in reactor power from
10:39 to 12:05 was caused by a lowering of subcritical multiplication resulting from the
continued buildup of Xenon-135. The operators began inserting the control banks at 12:05
and completed at 12:15, resulting in a steep drop in subcritical multiplication of about ½
decade. The control banks consisted of four banks (A, B, C, D) whose insertion is staggered.
The 'D' bank rods were the first to insert and the 'A' bank rods were the last. Note the 107
minute delay between the time the reactor passively shut down (10:18) and the time the
operators commenced fully inserting the control banks.
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To be "negligent" in a legal sense, an injurious condition must have resulted. Since no
injurious condition resulted from the operators' negligence, in a legal sense they were not
negligent. Or, to state it colloquially: "no harm, no foul". The intent of this section is not to
argue that they were legally negligent, but rather that they would have been had an
accident occurred.
For example, suppose a steam line break occurred which caused the reactor to
inadvertently restart. And suppose the reactor protection system failed to trip the control
rods. And suppose a shut manual valve prevented the safety injection system from
properly operating. If these supposed conditions were to result in the reactor exceeding
its power limits and damaging its fuel (i.e. an injurious condition) then it is the assessment
of this paper that a federal court would have found the operators negligent for (1) not
manually inserting the control rods upon recognizing the reactor was no longer critical
and (2) for not manually re-energizing the Source Range Nuclear Instruments and their
associated protections (see section A.1.8). This assessment is based on the assumption
that, regardless of whether or not any specific regulations were violated, the court would
judge the operators had a duty of care with regard to actively monitoring and controlling
core reactivity and the operators failed to behave as any reasonable licensed operators in
the same situations would have.
Since no injurious condition occurred during the 107 minutes the reactor was subcritical
with its control rods withdrawn, we will never know if a court would have judged the
operators negligent. The best we can do is to develop a consensus among nuclear
professionals as regards the expectations for operators' behaviour in similar situations.
One way to build this consensus is for interested readers to write this journal with their
assessments.
Although "no harm, no foul" precludes negligence from a legal standpoint, it is counter to
nuclear Safety Culture to preclude negligence based on the absence of a nuclear accident.
Fundamental to nuclear Safety Culture is the practice of analyzing human errors
regardless of consequence with the belief that corrective actions taken based on low
consequence events might someday mitigate circumstances that might have otherwise
resulted in a high consequence event.
3.2 Downplaying of Events by Utility Management: The condition report which first
documented the October 21, 2003 and June 17, 2005 passive reactor shutdowns was
written in February 2007 and was initially screened, over the objections of the originator,
as a "significance level 4" meaning it did not require any analysis as to why the events
occurred and could be closed as soon as any necessary revisions had been made to plant
procedures [12].
This condition report and its attachments are available to the readers. The readers are
encouraged to determine for themselves whether or not they agree with the position that
an investigation into the October 21, 2003 and June 17, 2005 passive reactor shutdowns
should have been conducted based on the events detailed within the condition report.
Note that the condition report was eventually raised to a "significance level 3" and a
limited investigation was performed, but this did not occur until 6 weeks later - after the
incident had been brought to the attention of the Nuclear Regulatory Commission.
The utility's failure to adequately address the passive reactor shutdowns was internally
brought to the attention of the company's upper management on multiple occasions,
including:
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3.2.A. personal meetings with the Site Vice President on February 22 and November
13, 2007 [13]
3.2.B. personal meetings with the Plant Director in June and October of 2007 [14]

[M1
3.2.C. email correspondence addressed to the Site Vice President and to the utility's
Nuclear Safety Review Board and on which the Chief Executive Officer was
copied [16]
3.2.D. meetings and correspondence with the Operations Manager [17]
3.2.E. a request to the Chief Nuclear Officer [L8]
3.2.F. a meeting with the utility's Employee Concerns Manager and members of the
-Quality Assurance organization [119
I

Table 2: Noteworthy Deficiencies during 2005-06-17 Passive Shutdown

In the 12 minutes between the manual trip ot the turbine-generator and the
first 6 step pull of the control rods, the ion chamber amp (ica) reading of the
Intermediate Range Nuclear Instruments lowered by a decade. Just as
during the 2003-10-21 Callaway and 2005-02-04 Surry passive shutdowns,
the operators on 2005-06-17 were not monitoring the IRNIs and mistook the
readings on the calorimetric instruments as indications the reactor was still
critical.

External
Operating
Experience

In a report dated 2005-03-25, Surry shared the details of their 2005-02-04
passive reactor shutdown and inadvertent restart with the nuclear industry
via INPO's Operating Experience network. Although the details of the Surry
event were available to the Callaway operators 2Y2 months prior to
2005-06-17, just like at Surry the Callaway operators focused on the
calorimetric indications of reactor power and neglected the IRNIs. The June
2005 event is an example of failing to incorporate outside Operating
Fynpripnro in ; timprvl

mannpr
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A summary of these efforts can be found on pages 1 & 2 of a June 3, 2011 email to the
Regional Administrator of the NRC's Region IV [20]; it is left to the reader to review this
email and its attachments and decide whether or not they agree with the position that the
utility was adequately informed of concerns regarding the plant's response to the October
21, 2003 passive reactor shutdown.
3.3 Request for Information from INPO: In July 2007 the World Association of Nuclear
Operators released a Significant Operating Experience Report entitled WANO
SOER 2007-1, Reactivity Management.19 In their August 10, 2007 cover letter distributing
WANO SOER 2007-1, the Institute of Nuclear Power Operations requested that their
members "...provide information on similar occurrences and solutions at their plants or on
their equipment to INPO Events Analysis". It should be clear to individuals familiar with
WANO SOER 2007-1 that the October 2003 and June 2005 events are similar to the events
documented in SOER 2007-1; however, Ameren has yet to submit reports on these two
events.
Exactly why Ameren chose not to submit reports on the 2003-10-21 and 2005-06-17
passive reactor shutdowns cannot be determined. In the United States, participation in
INPO and WANO is voluntary.. Although INPO is aware of these two events, they have no
way of compelling the member utility to submit them as Operating Experience [21].
The best that the nuclear community can do is to develop a consensus among nuclear
professionals as to whether or not passive reactor shutdowns are clear examples of the
types of events which utilities are expected to report to INPO/WANO. Readers with an
informed opinion as to whether or not their utilities would submit such events to
INPO/WANO are encouraged to write to this journal.
R.3.3 Recommendation: The US nuclear industry should not rely on a voluntary
reporting system for amassing Operating Experience, but instead the NRC's
requirements for the submittal of Licensee Event Reports (LERs) should be
expanded to encompass the submittal of Operating Experience on noteworthy
plant transients and human performance errors.
3.4 Inadequate Internal Oversight: It is the position of this paper that the shortcomings
in the response of the utility to the October 2003 incident were enabled by an inadequate
ability to conduct internal oversight. There is indication that the Operations Manager was
in the control room on October 21, 2003 when the operators first recognized the reactor
was in the source range (11:25) [22] [2_,p. 16] and yet failed to ensure (1) the control rods
were immediately inserted and (2) the incident was documented.
Although the US NRC has not investigated the possible complicity of the Operations
Manager in concealing this incident [23], the Operations Manager's role is vital to
understanding the organization's response:
3.4.A.

It was the Operations representative to the daily condition report screening
committee meeting who in February 2007 insisted that the original condition

19 WANO has classified SOER 2007-1 as "Limited Distribution" so it is not available publicly. Those
readers who do not have access to WANO SOERs can find a publicly available analysis of it on the
internet [47, pp. 68-96] which contains, among other things, a summary of the events in the
document.
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3.4.B.

3.4.C.

report on the incident be categorized as a significance level 4 meaning it did
not require investigation.
When the significance level of the condition report was raised in March 2007,
the investigation was assigned to Operations. Operations chose not to
investigate the cause of the event but rather to focus on process
improvements.
Since the event concerns the Operations Department, the utility organization
defers to the Operations Manager as to whether or not the incident should be
reported to INPO/WANO.

Like all US nuclear utilities, Ameren is required to maintain a Quality Assurance (QA)
organization. Usually when a utility believes an independent investigation is warranted, it
is up to the QA department to conduct it. However, the operations expert on the QA staff
in 2007 was the Shift Manager for the June 2005 passive reactor shutdown and so he
recused himself from investigating the October 2003 passive reactor shutdown. The
investigation was thus conducted by an individual who had never operated a reactor plant.
As can be seen in internal emails [16] the Chairman of the utility's Nuclear Safety Review
Board declined to look into the incident.
It is the position of this paper that with regard to the October 2003 incident Ameren has
been negligent in implementing its corporate oversight responsibilities. The reader is
encouraged to review the references cited in this section and decide whether the October
2003 event warranted a Root Cause Analysis (or some other type of high level internal
Table 3: Summary of Human Performance Errors

MVTCO

The operators did not enter the Technical Specification Limiting Condition
for Operation (TS LCO) when Tavg lowered below the Minimum Temperature
for Critical Operations.

IRNIs

The operators failed to monitor the Intermediate Range Nuclear Instruments
(IRNIs) when the reactor entered MODE 2 (i.e. less than 5% power but
greater than 0.99 Keff). For 67 minutes they mistook the readings of the
calorimetric instruments (e.g. the core AT meters and the thermal megawatt
computer points) as indications that the reactor was still critical.

uMn

t-or 4u minutes tne operators inrormaiiy reiiea on ---Ae to Keep tne reactor
from restarting (between 11:25 and 12:05). A formal calculation of
Shutdown Margin (SDM) was completed at 12:55; over the next 90 minutes
more than 100 kg of boron were added to the Reactor Coolant System.
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investigation) or whether, due to it being concealed for 3½ years, it should have been
downplayed as an old event.
R.3.4 Recommendation: Broadly, nuclear utilities should have a process for
bringing in outside organizations (e.g. root cause contractors or peers from other
utilities) to conduct investigations on important events for which their own
internal oversight may have been compromised. Narrowly, Ameren's board of
directors should hire an external contractor or request a peer assist visit (e.g. a
peer assessment from INPO or STARS 20 ) to assess Callaway Plant's response to the
incident.

4. DESCRIPTION AND ANALYSIS OF NRC RESPONSE
"A major flaw in our system of government, and even in industry, is the latitude
allowed to do less than is necessary. Too often officials are willing to accept and
adapt to situations they know to be wrong. The tendency is to downplay problems
instead of actively trying to correct them."
- Admiral Rickover, 1982
This section analyzes the response of the US Nuclear Regulatory Commission to the
October 2003 event. From the beginning, the primary goal of the investigation was to
determine what, if any, regulatory requirements were violated. Although this approach
did yield some very minor findings, 21 it was severely lacking with respect to addressing
the systemic cultural issues which the downplaying of the incident suggests.
What was needed from the NRC was an investigation that sought to understand the event
and answer the key "regulatory" questions which the event exposed (see Table 6). The
NRC has argued that every one of the questions on Table 622 is not of regulatory concern
since none of them involved violations of regulations [6i] [23] [24] [25]. However, many
things are of regulatory concern without violating existing regulations. That is why part of
the NRC's role is rule making (i.e. closing loopholes in the current regulations and writing
new regulations for unforeseen circumstances).
There is more to regulation than the mere enforcement of regulatory requirements. The
NRC licensed the operators at Callaway Plant and has a duty to fully understand this event
because it calls into question the competency and honesty of individuals who currently
hold Senior Reactor Operator licenses and who are currently in critical leadership
20 Strategic Teaming and Resource Sharing (an industry alliance in which Callaway Plant is a member)
21 The NRC issued two very minor Non Cited Violations (NCVs) in an August 2. 2007 inspection report
[46 pp. 40-41 of the Enclosure]. The NCVs were for failing to document the operation of the reactor
below the Minimum Temperature for Critical Operations in (1) the control room log and (2) the
Corrective Action Program.
22 Although the NRC has answered some of the questions on Table 6 - such as in
the enclosure to their
2011-11-17 letter to Representative Oxford in which they indicate that it is their determination the
operators first became aware the reactor was no longer critical when the first SRNI automatically
energized - these answers did not come until after the closure of their final investigation of the incident.
None of the questions on Table 6 were determined by the NRC during their formal investigations. Since
no formal investigation is ongoing, pursuing answers at this point has little consequence with regard to
addressing deficiencies at both the utility and the regulator with regard to how the 2003-10-21 incident
has thus far been handled.
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positions at a nuclear utility. Although competency and honesty are subjective
determinations, the NRC has a duty to make these determinations when it involves
operators who hold NRC issued licenses.
4.1 Initial Response of US Nuclear Regulatory Commission: The October 21, 2003
passive reactor shutdown was first brought to the attention of the Nuclear Regulatory
Commission in March 2007 [26]. This is an excerpt from Region IV's August 7, 2007
response [27]:
The technical staff determined that the reactor did become subcritical without
immediate Operator action and did transition through five decades of power
decrease due to the transient in a 20-minute period. No attempts were made to

I

Table 4: Discrepancies in Operators' Testimonies

OTO-BG-1

The operators entered the off-normal procedure for Loss of Letdown (OTOBG-00001) at 09:59 and exited it at 10:18. Although they were not using this
procedure during the 107 minutes that the control rods were left withdrawn
(from 10:18 to 12:05) they nonetheless point to it several times during their
testimony as one of the causes of the delay.

PRNIs

The operators claimed under oath that the need to perform adjustments to
the Power Range Nuclear Instruments delayed them in inserting the control
banks. The NRC's assessment is that adjustments to the PRNIs did not
nrnhihit tha rrsai frnm incartina tho rnntrnl hanlec
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restore power and after 2 hours, the proceduralrequirement to insert control rods
was implemented. This time delay was not prudent and did suggest that the
operators may not have exercised optimum reactivity management and may not
have had adequateplant awareness. The inspector's review of operatingprocedures
did not find any timeliness guidance on performing the steps to insert the control
rods.
Region IV of the US NRC is the region which is tasked with ensuring Callaway Plant
adequately trains and examines its operators. It is Region IV who initially examines and
issues the licenses to individual operators for the reactor at Callaway Plant. Region IV's
response merely noted that "...the operators may not have exercised optimum reactivity
management and may not have had adequate plant awareness." It is Region IV's job to
ensure that the utility adequately trains its operators to exercise adequate "reactivity
management" and to have "adequateplant awareness". To merely note that these traits
"...may not have..." been present and then to discount their absence due to the fact that the
"...operating procedures did not find any timeliness guidance on performing the steps to
insert the control rods" is not what the public expects of its nuclear regulator.
The correspondence quoted above is publically available [26] [27] to the reader who
desires to read them and decide whether or not the NRC recognized the importance of the
October 21, 2003 passive reactor shutdown during its initial investigation.
In addition to the investigation mentioned in the preceding paragraphs, the NRC
investigated the incident two additional times [28] [_6]. Both these later investigations
were done by the same office (Region IV) which had done the initial investigation.
Had separate offices within the NRC (e.g. the Office of Nuclear Reactor Regulation, the
Office of Nuclear Regulatory Research, or one of the other regional offices) been tasked
with performing the subsequent investigations there would have been less pressure on
the inspectors to validate the findings of the initial inspection. It is the position of this
paper that with the abolishment of the NRC's Office of Analysis and Evaluation of
Operational Data (AEOD) in March 1999, the NRC has lost the ability of having a separate
office at NRC headquarters to second-check the findings and determinations of its four
regional offices.
4.2 Investigation of the incident by the NRC's Office of Investigations: During the
second investigation of this incident [28], investigators from the NRC's Office of
Investigations (01) conducted interviews of the operators who were in the control room
during the October 21, 2003 shutdown [7] [a] [9]. These investigators had law
enforcement backgrounds and were not formally trained in nuclear engineering or reactor
operations.
During the interviews, there was confusion on the part of the interrogator regarding what
the term "reactor shutdown" refers to as demonstrated by discussions documented in the
transcripts [_8 pp. 9-43, particularly lines 6-13 of p. 30 and lines 14-22 of p. 38].
Like many English words and phrases, "reactor shutdown" has multiple meanings.
Broadly defined, it can legitimately be stated that the "reactor shutdown" on October 21,
2003 was the nearly 12-hour evolution which began when the operators commenced
lowering reactor power at 01:00 and did not end until the Shutdown Margin calculation
was reviewed and signed by the Control Room Supervisor at 12,55. This evolution was
coordinated with the utility's load dispatchers in St. Louis, MO, and the utility informed the
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NRC's Operations Officers of their intent to shut down the reactor on several occasions
during the early morning hours of October 21. 2003.
More narrowly defined, "reactor shutdown" refers to the cessation of the nuclear fission
reaction by the reactor entering a substantially subcritical state from which it will not
passively recover prior to entering the source range. It was this more narrow definition
which is used when it is stated that an inadvertent passive "reactor shutdown" occurred
and was concealed by the operators. To complicate matters, the NRC technical staff
consistently uses the standard of Keff < 0.99 (one of the MODE 3 requirements in Callaway
Plant's Technical Specifications) to define the term "reactor shutdown" even when a
clearly different context is being used [k] [1] [23].
It is evident from the interview transcripts of the Control Room Supervisor that the NRC
investigator did not have a sufficient understanding of the technical aspects of reactor
Table 5: Negligent Actions

Ameren

Ameren was negligent is its duty to recognize and address significant human
performance problems at its reactor plant. Ameren management both at
Callaway Plant and at its St. Louis corporate headquarters have been made
well aware of the concerns regarding the 2003-10-21 shutdown yet have still
not: (1) conducted a Root Cause Analysis, (2) formally remediated the
licensed operators involved, (3) incorporated key aspects of the event into
their training programs, and (4) shared the details of the event with
INPO/WANO. All four of these items are basic fundamentals of stewardship
at a nuclear facility and it is negligence for a utility to not address these
items once aware they are not occurring.

NRC

The Nuclear Regulatory Commission has a duty to ensure the individuals to
whom it grants Senior Reactor Operator licenses are competent and
trustworthy. The NRC has investigated the 2003-10-21 incident three times
and still has not been able to answer questions concerning key aspects of it.
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plant operations to properly interview the operators [_8]. Assigned to assist her with the
technical issues was the plant's NRC Senior Resident Inspector (SRI).
The interview transcript is available to the readers who wish to decide for themselves
whether the SRI was adequately assisting with the interview. It appears that the SRI
spends more time assisting the operators in explaining their actions than in interrogating
the operators to determine the reason why they took 107 minutes to insert the control
rods following the passive shutdown.
Since the SRI was the one who originally investigated the incident (leading to the August 7,
2007 closure letter), he may not have had adequate motivation to thoroughly interrogate
the operators during the NRC Office of Investigations' interviews. That is, he may have had
a conflict of interest because an adverse finding by the NRC 01 would call into question his
August 2007 closure statements.
4.3 Decision of the NRC not to Re-interview the NRC Licensed Operators: Upon
review of the transcripts of the March 31 and April 1, 2008 sworn testimonies of the
licensed operators, I submitted a letter to the NRC detailing discrepancies in the operators'
testimonies [29]. This letter contained 56 items central to the understanding of the event
on which I requested simple comment (e.g. whether the NRC agreed with the item,
disagreed with it, or could not answer it). The NRC did not comment on the individual
items [6].

Table 6: Unanswered Questions from the three NRC Investigations

Two Hour
Delay
•RNJI¢C

What was going on in the MCR during the 10:18 to 12:05 time frame that
delayed the insertion of the control banks?
A/hp=n rlirl thp qni irro= Rincro Nhirlp.4r Inctrnimontc P=ninraiT¢a?

40 minute
Delay

After realizing the reactor was in the source range with its control rods still
withdrawn, why did the operators not immediately insert the control banks?
Was it merely a gross oversight? Was the delay intentionally effected in
order to time the insertion of the control banks with the expected time of
the reactor shutdown?

Outage
Control
Center

When was the plant upper management expecting the reactor to be shut
down? Were they ever made aware that it had shut down early? Is it likely
the event was concealed from them?
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The US NRC has a responsibility to utilize the expertise of its personnel in subjectively
assessing incidents which (1) question the competency and/or integrity of NRC licensed
operators and (2) questions the integrity and competency of managers at NRC licensed
facilities who are responsible for implementing programs which fall under the inspection
purview of the licensee's Quality Assurance program. All regulations will have gaps, and a
regulatory agency will be ineffective if it refrains from acknowledging and commenting
upon aberrant behavior which, although not specifically prohibited by the regulations, is
not within the spirit of them.
Additionally, the NRC's final closure document had some deficiencies. For example, after
thousands of hours of inspection, the NRC confidently stated:
The inspectors noted that the crew had completed a shutdown margin verification
just prior to tripping the main turbine, as requiredby the shutdown procedure. The
shutdown margin verification ensured that had a design basis accident occurred at
that time, adequate negative reactivity was available to maintain the plant
shutdown. [6]
In 2011 the NRC's Office of the Inspector General (NRC OIG) determined that, in fact, no
"shutdown margin verification" had been performed until more than 2Y2 hours after the
main turbine was tripped [30] [24]. This is not a minor error. One of the major aspects of
this event was that for the entire 107 minutes which the operators claim they were aware
the reactor was shutdown with its control banks still withdrawn, there was no formal
calculation showing 135Xe levels were adequate to "...ensure had a design basis accident
occurred at that time, adequate negative reactivity was available to maintain the plant
shutdown."
It appears the NRC allowed the plant to claim their Xenon-Predict 23 was sufficient
replacement for an actual Shutdown Margin calculation. The fact that a Xenon-Predict
was performed just prior to tripping the turbine is further proof the operators intended to
maintain the reactor critical following the turbine trip (one of the uses of a Xenon-Predict)
and not to intentionally allow it to passively shut down as they claimed in their sworn
testimony.
In September 2010 I submitted a formal request to the NRC to re-interview the Shift
Manager and to interview, for the first time, the Operations Manager [31]. The NRC
rejected this request based on a claim it had not been shown that the original interviews
were insufficient [11]. The request is available to the readers who wish to decide whether
there was (and is) reason to demand additional information from the utility regarding the
October 21, 2003 passive reactor shutdown.
4.4 Information Notice 2011-02: In May 2010 1 petitioned the NRC to write an
Information Notice on the October 21, 2003 incident [32]. The NRC rejected the petition;
however, based on this petition, the Union of Concerned Scientists (UCS) released an Issue
Brief in order to document the important lessons learned from this incident [33]. Nearly
three months after the release of this Issue Brief, the NRC included the October 21, 2003
passive reactor shutdown as its primary incident in its January 31, 2011 Information
Notice on "Operator Performance Issues Involving Reactivity Management at Nuclear
Power Plants" (IN 2011-02) [5].
23

See section A.1.11 of the appendix for a discussion on the differences between the Xenon-Predict and

the Shutdown Margin calculations.
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Like their investigation reports on the incident, IN 2011-02 did not address why it took
the operator "nearly 2 hours"to insert the control rods after the reactor became subcritical
[5]. I was a reviewer for IN 2011-02 and submitted a Non-Concurrence form [Z5] in which
it was suggested the information notice should address (1) the operators' claims that they
intentionally shut down the reactor by removing steam demand and allowing it to
passively shut down and (2) whether or not the operators recognized the reactor was
subcritical prior to the SRNIs energizing. In answering the non-concurrence, the NRC
responded:
There is no benefit (safety or otherwise) to adding information and presenting
unnecessary details only detracts from the IN. Each of the above two questions
presented by the non-concurring individual ask what operators "recognized" which
involves what operatorsthought versus what operatorsdid. [2_5, p. 5]
The solutions for addressing knowledge errors, judgment errors, negligence and
dereliction of duty often vary greatly. If, as the crew claimed, they recognized the reactor
passively shutting down and for nearly two hours consciously decided to prioritize
ancillary tasks over inserting the control banks, then the focus of the IN needs to be what
caused the operators to have such a lapse in judgment and how utilities can minimize the
likelihood of such errors. If the crew failed to recognize the passive shut down of the
reactor until the first SRNI energized, then the focus of the IN needs to be upon whatever
gap in the operators' knowledge and skills allowed this to happen.
I was intimately involved with the preparation of IN 2011-02 [34] and believe internal
politics caused the IN to be ineffectively written. Specifically, it should have been readily
apparent to the individual at NRC headquarters who prepared the IN that the operators
had (1) failed to recognize the reactor would go subcritical following the turbine trip and
(2) failed to realize reactor power was in the source range until the channel 2 SRNI
energized. However, this position contradicts the sworn testimonies which the operators
provided to the NRC in 2008. Since Region IV had decided not to challenge the operators'
claims, they may not have given their concurrence to an IN which contradicted the
operators' testimonies. This may have been the reason for which the preparer of the IN
avoided addressing the cause of the 107 minute delay in inserting the control banks.
My Non-Concurrence form and the NRC's response to it are available to the reader [25].
The reader is encouraged to review the Non-Concurrence package and to decide whether
what the crew did or did not recognize is relevant or whether they agree with the position
of the NRC that this is an "unnecessarydetail"which "distractsfrom the IN". Understanding
the consensus of nuclear professionals as to what information is relevant to include in
information notices on significant human performance errors would be beneficial to the
NRC being able to judge whether or not the additional details requested in the NonConcurrence for IN 2011-02 should have been included in the information notice.
4.5 Ameren Drop-In Visit with NRC: On August 13, 2010 the Chief Nuclear Officer (CNO)
at Ameren paid a "Drop-In" visit on the NRC's Executive Director for Operations (EDO).
The primary topic of discussion was:
*

2003 Reactivity Management Event of Inadvertent Passive Shutdown; Exchange
Perspectives;Confirm they are doing everything they can [35S p. 5]
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There are no meeting minutes available from this "Drop-In" visit and the participants with
whom I have spoken do not recall what was said so it is unknown what the EDO's
response was when the Ameren CNO confirmed "they aredoing everything they can".
It is the position of this paper that Ameren has not done "everything they can". The utility
has (as of February 2013) not submitted a report on this incident to INPO, and at the time
of the "Drop-In" visit Callaway Plant training on the incident failed to even mention any of
the significant human performance errors which occurred on 2003-10-21 (see Table 3).
4.6 Region IV's Subjective Determination: In a November 17, 2011 letter to a member
of the Missouri House of Representatives, the US NRC Region IV admitted the subjective
determination of its inspectors is that the operators failed to (1) recognize the passive
shutdown of the reactor as it was occurring and (2) realize the reactor was in the source
range until the first SRNI energized [.1_pp. 1-2 of Enclosure, items 2-4]. This contradicts
the sworn statements of the operators that they were aware the passive shutdown would
occur following the turbine trip and were always aware of the subcritical status of the
nuclear fission reaction [7, p. 23].
Note that the determinations made in the 2011-11-17 letter were done after the three
Table 7: Shortcomings in Utility's Response

Training

Although the event has nominally been trained on, the training only
mentions the various equipment failures, the failure to document the
letdown isolation and the failure to enter the Technical Specification for
operating below the MVTCO. None of the significant Human Performance
aspects listed on Table 3 have been incorporated into the plant's training on
this incident for their licensed onerators.

uperatng
Experience
Network

by August LUU/ aii concernea ieveis or Ameren management were weii
aware of what had occurred on 2003-10-21 and 2005-06-17 yet neither
incident was reported to INPO despite INPO making a specific request for
such incidents in its 2007-08-10 cover letter distributing WANO SOER 2007-1
on Reactivity Management.
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formal investigations of the NRC and after the NRC decided in January 2011 not to request
additional information from Callaway Plant. Since there were no longer any open
investigations, Region IV's subjective determinations that conflict with the testimonies of
the Callaway Plant operators (see Table 4) have not led to any reprimands of the Callaway
Plant licensed operators for providing inaccurate and misleading information to NRC
investigators during sworn testimonies.
4.7 NRC Internal Awareness: In the months following Region IV's closure of its third
investigation of the October 2003 incident in February 2010, I personally met with the
following members of the US NRC to discuss the incident and Region IV's response to it
[34]:
Chairman Jaczko, Commissioner Ostendorff, the Director of the Office of
Enforcement, two Assistant Executive Directors of Operations, the Director of the Office of
Investigations, the Director of the Office of Nuclear Reactor Regulations, the Regional
Administrator of Region IV, and the Deputy Inspector General.
These meetings were productive in the sense that they directly led to the preparation and
issuance of Information Notice 2011-02. However, they have been unproductive in the
sense that the NRC has failed to re-open its investigation of the incident to resolve the
contradictions between the subjective assessments of its inspectors and the 2008 sworn
testimonies of the operators.

5. DISCUSSION
"If responsibility is rightfully yours, no evasion, or ignorance, or passing the blame
can shift the burden to someone else."
- Admiral Rickover
As summarized in Table 5 and as detailed in the sections below, the Callaway Plant
licensed operators, Ameren, INPO and the NRC have all failed in various ways to live up to
their public responsibilities with regard to the 2003-10-21 and 2005-06-17 events.
5.1 Callaway Plant Operators Misled NRC during Sworn Testimonies: Senior Reactor
Operators at Callaway Plant claimed under oath that on October 21, 2003 they recognized
the reactor shutdown which occurred when the turbine was taken off-line [_ p. 23].
Based on the activities the crew was performing between 10:18 and 11:25, it was the
determination of NRC Region IV that the operators were unaware of the passive reactor
shutdown until the first SRNI energized [1] and therefore it can be inferred the NRC
Region IV technical staff acknowledge that inaccurate information was provided by the
Callaway Plant operators during their March and April 2008 sworn testimonies.
The operators failed to recognize the passive shutdown of the reactor they were
monitoring because of knowledge errors: (1) they failed to recognize the buildup of 135Xe
was what was driving average coolant temperature below the Minimum Temperature for
Critical Operations, (2) they failed to recognize that the temperature rise they were
intending to effect by manually tripping the turbine would also cause the reactor to
become substantially subcritical and, in the absence of any action to stop it, proceed below
the Point of Adding Heat and into the source range, and (3) they failed to recognize that
the 1.75% reactor power indicated by their AT instruments was entirely due to non-fission
heat sources.
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There are those who might criticize the operators for making such errors, but I am not
among them. When doing an endeavor as complex as operating a nuclear reactor,
knowledge errors on the part of humans will occur. The commission of knowledge errors
requires remediation, not disciplinary action.

Logarithmic Plots of Total Power (AT) and Fission Power (IRNI) during the
October 21, 2003 Downpower and Passive Reactor Shutdown
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Figure 4: Logarithmic plots of Total Power (as represented by AT instrument readings) and
fission power (as represented by Intermediate Range Nuclear Instrument currents). On the
main plot, note the offset which developed between 00:00 and 10:00 as IRNI currents
lowered slightly more than core delta temperatures in response to the down power. Part of
this offset is due to an actual divergence and part is due to indication limitations. During the
downpower, the programmed lowering of average coolant temperature affects neutron
leakage and thereby the neutron signal reaching the IRNIs; this causes indicated fission
power (e.g. IRNI currents) to lower more than actual fission power. Also during the down
power the weighted half-life length of the fission product inventory increases; this slightly
buffers total power but does not affect fission power. Because of the offset developed by
these effects, IRNI instruments cannot be scaled to give an accurate thermal power level.
However, this does not prevent them from performing their primary task of indicating
relative changes in fission rate across several decades of power during relatively short time
frames (i.e. several to dozens of minutes). The inset graph displays the departure of total
power and fission power as the Non-Fission Heat Rate (NFHR) and Point of Adding Heat
(POAH) are approached. The NFHR is marked as a dashed green line on the plots and the
POAH is marked by a dashed pink line.
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However, concealing these knowledge errors from NRC investigators is something entirely
different: it is dereliction of duty. The Senior Reactor Operators at Callaway Plant were
derelict in their duty to (1) promptly insert the control banks once the alarm from the
automatic energizing of the first SRNI alerted them to the fact that the reactor was in the
source range, (2) document the incident in the plant's Corrective Action Program, and (3)
honestly admit to their errors when interviewed by the regulators.
The utility management also failed to live up to their industry obligations by not sharing
this significant Operating Experience through INPO.
Additionally, the US NRC did not submit a Demand for Information to the utility in order to
resolve the discrepancies which exist between the testimonies provided it and the
subjective determinations of their own inspectors.
The mistakes mentioned in the preceding paragraphs are not mere errors in knowledge or
judgment; they are conscious decisions of individuals tasked with important
responsibilities refusing to carry out those responsibilities to avoid having to admit to past
mistakes.
It is important to note here, that no laws have been broken. The operators had a duty to
promptly insert the control rods, but no legal requirement. The operators had a duty to
document the incident but a literal reading of their procedures did not specifically require
it. It is illegal for the operators to lie under oath, but the lies which they told are of a
nature that they cannot be objectively proven - only subjectively inferred from the lack of
reasonable explanation.
The utility's commitments to INPO - and to the public trust for that matter - are voluntary;
Ameren has no legal requirement to admit mistakes for which no regulatory requirements
were violated.
The regulator has the final say on what it will accept as closure to an investigation and
need not re-open one just because a strong case can be made by a member of the public
that it was not properly conducted.
Yet, individuals entrusted with the responsibility of conducting and regulating high
consequence activities can certainly be derelict in their duties even when no laws have
been violated.
Roy Zimmerman, the Director of the NRC's Office of Enforcement, often points out to
colleagues "There is more to regulation than just enforcement."
Enforcement of
regulations which have not been violated may be impossible, but that does not mean
nothing can be done. Information Notice 2011-02 is a prime example.
There was nothing requiring the preparation of IN 2011-02; it was prepared and issued
because individuals at the NRC knew something should be done to send the message to the
executives at Ameren that the operators at Callaway Plant made egregious errors on
October 21, 2003 even if they did not violate any regulations. Yet more needs to be done.
The NRC has a duty to formally reprimand the operators whom it licenses when those
operators demonstrate gross negligence and dereliction of duty.
R.5.1 Recommendation: The US NRC should issue a Demand for Information to
Callaway Plant in order to obtain answers to the questions presented on Table 6.
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If, once the NRC is able to satisfactorily state its positions to the questions on Table
6, the NRC believes the operators at Callaway Plant were either guilty of negligence
or dereliction of duty, then the NRC should restrict them from licensed activities as
appropriate.

5.2 Analysis and Evaluation of Operational Data (AEODV: The NRC is hobbled in its
ability to do more than just enforce the letter of the regulations because it no longer has an
office of experienced technical staff dedicated to analyzing and evaluating operational
data. When AEOD was dissolved in 1999, the NRC lost its ability to have an independent
second check on the work of the regional offices. It was the regions' job to enforce the
regulations and AEOD's job to ensure the regulations were working. The regions had the
detailed picture on day to day regulation, and AEOD probed the details to get the bigger
picture.
Having an office dedicated to the Analysis and Evaluation of Operational Data allowed the
NRC to be proactive in its regulations; that is, it enabled the NRC to respond to areas
where degraded performance was detected instead of waiting for a seminal event to occur
to which it could reactively respond.
R.5.2 Recommendation: As part of any new reactor research and funding
legislation, the US Congress should require the establishment of an independent
Office of Analysis and Evaluation of Operational Data to act as a complement to the
NRC by ensuring that the NRC's reactor regulations and their enforcement are
adequate for protecting the health and safety of the public.
_5.3 Risked Informed Regulations: The demise of AEOD in 1999 coincided with the
development and introduction of the risked informed Regulatory Oversight Process (ROP).
Although risked informed regulations have many benefits, 2 4 there are some instances in

which risk calculations are, irrelevant (e.g. demonstration of dishonesty or gross
incompetence).
In every correspondence it produces regarding the October 2003 incident, the NRC makes
a determined effort to note that there was no increased risk to the public during the
incident [6] [1] [11] [23] [25] [27] [_5]. Although risk - as measured in terms of typical at
power Core Damage Frequency (CDF) - did not substantially increase during the incident,
the failure of risk to increase is irrelevant because the issues at hand are competence and
integrity.
The operators demonstrated gross incompetence by leaving the control rods at their
critical rod heights for 40 minutes after becoming aware the reactor was in the source
range. And the operators were dishonest when they misled the NRC Office of
Investigations by claiming under oath that they were aware of the shutdown status of the
reactor prior to the Source Range Nuclear Instruments energizing. There is no risk
threshold below which incompetence and dishonesty on the part of NRC licensed
operators is acceptable. The notion that demonstrations of dishonesty and incompetence
can be ignored as long as they occurred during an incident which did not substantially
increase the risk of core damage is contrary to Safety Culture principles.

For example, risk informed regulations allow both the utilities and the regulator to focus their
resources on the defenses which have the greatest impact on lowering the risks of a nuclear accident.
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R.5.3 Recommendation: Risked informed screenings should not be done for
excluding investigation of incidents involving potential instances of dishonesty or
incompetency on the part of NRC licensed individuals or NRC licensed facilities.
Plot of Total Power (AT), Average Coolant Temperature (T, 5 ), Control Bank 'D'
Rod Heights, and Intermediate Range Nuclear Instrument currents (IRNI)
during the June 17, 2005 Passive Reactor Shutdown at Callaway Plant
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Figure 5: Late on June 16, 2005 Callaway Plant was shutting down for a forced outage; by
23:00 the reactor was around 33% power with turbine load lowering at nominally
30%/hour. At 00:07 on June 17, 2005 the reactor operators manually tripped the main
turbine. Immediately following the turbine trip, Tavg rose 2.5 0 F (1.4°C) in a 35 second
time period. Just like on October 21, 2003, the sharp spike in Tavg caused the reactor to
inadvertently passively shut down. By 00:10 fission rate had already dropped to half its
pre-turbine trip value when the operators were notified that the shutdown was no longer
required. Unaware of the passive shutdown, the Reactor Operator withdrew control rods
six steps at 00:19 and again at 00:21. Noticing that the reactor failed to respond as
expected, at 00:25 the RO informed the CRS that the reactor had passively shut down.
The crew began manually driving in the control rods at 00:39.
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5.4 Safety Culture: As noted by the Institute of Nuclear Power Operations in its Principles
for a Strong Safety Culture [36]: Even though safety culture is a somewhat intangible
concept, it is possible to determine, based on observable attributes,whether a station tends
toward one end of the continuum or the other. That is, by subjectively assessing object facts
(e.g. plant parameter data, control room log entries, statements made during sworn
testimony) Nuclear Professionals can determine whether or not a utility adheres to the
standards of the nuclear Safety Culture.
Since the determination of an adequate or inadequate nuclear Safety Culture is inherently
subjective, it is left to the reader to review INPO's attributes of a strong Safety Culture and
assess how Ameren's response to the October 21, 2003 event measures up to those.
standards. Refer to Table 7 for specific shortcomings in the utility's response.
The NRC has never cited Ameren for failing to implement an acceptable Safety Culture at
Callaway Plant. Nor did the NRC mention Safety Culture in its information notice
containing the 2003-10-21 event [_E].
Although they do not use the term "Safety Culture", on October 24, 2007 the staff of the
Missouri Public Service Commission provided a stern critique of a culture at Ameren
which was "reckless" and placed financial goals over plant safety with regard to the 2005
Taum Sauk upper reservoir disaster [37]. It is the position of this paper that the same
corporate culture that led to the 2005 Taum Sauk disaster exists in Ameren's nuclear
division, but barring an event with a high risk score - or an actual reactor accident - the
NRC is unlikely to commit the necessary resources to expose this culture. However, it is
better to expose this culture before a serious incident, and low consequence events like
the 2003-10-21 passive shutdown and the utility's response to it are opportune vehicles
for the regulator to use to proactively expose and address poor Safety Cultures.
5.5 Operating Experience: In response to the Three Mile Island accident, the US NRC
commissioned a Special Inquiry Group headed by Mitchell Rogovin. The report of this
group made several observations on the shortcomings in the nuclear community's ability
to share operating experience, both nationally and internationally, and ways for
addressing those shortcomings:
It is clear to us that the systematic evaluation of operating experience cannot be
undertaken entirely by individual utilities. ...We have concluded that the systematic
evaluation of operating experience must be undertaken on an industrywide basis,
both by the utility, which has the greatest direct stake in safe operations,and by the
NRC The utility industry has alreadyput in motion plans to establish an Institutefor
Nuclear Power Operations (INPO), funded by all the nuclear utilities, that will
undertake this task. Whether it will be successful remains to be seen. [38., p. 97]
That last sentence (i.e. "...remains to be seen") conveys the skepticism that many industry
observers had in 1979 regarding INPO. Many observers did not have faith that a voluntary
industry consortium would be effective at improving the performance of the nuclear
industry. After 33 years, most of these doubters are likely impressed by the performance
of INPO. However, some of these same people will note that, despite INPO's successes,
many of the concerns regarding its effectiveness are still valid.
Like most things in this world, you get out of INPO what you put into it. That is, a utility
which conscientiously participates in INPO reaps the enormous benefits which the pooled
resources of an industry consortium can provide. But a utility that merely nominally
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participates does not receive much benefit at all and regulatory initiatives delegated to
INPO will go unfulfilled.
In deference to the suggestions of the Rogovin report, the TMI Action Plan required under
Item 1.C.5 that:
Each licensee will review its administrative procedures to assure that operating
experience from within and outside its organization is provided to operators and
other operationspersonnel and is incorporatedin trainingprograms... [3].
In March 1982 the NRC issued Generic Letter 82-04 decreeing that utilities automatically
meet Item 1.C.5 if they actively participate in INPO's Significant Event Evaluation and
Information Network (SEE-IN). GL 82-04 noted:
The full potential of the SEE-IN program can be realized only if all utilities
participate actively, both in furnishing event information to INPO and in taking
corrective actions as necessary when potential problems have been identified as a
result of INPO efforts.
Note the two stipulations:
5.5.A.
5.5.B.

furnishing event information to INPO
taking corrective actions as necessary when potential problems have been
identified as a result of INPO efforts

With regard to the second item, in a 2007-01-12 letter the Institute of Nuclear Power
Operations requested that the NRC cease inspecting whether or not utilities participating
in INPO's nuclear operating experience network actually have been taking corrective
actions as necessary when potential problems have been identified as a result of INPO
efforts:
We believe it is inappropriatefor inspectors to follow up on specific OE reports.[39]
In a 2007-04-27 response the NRC acquiesced to INPO's request [40]. So there is currently
no inspection effort to ensure utilities actually incorporate operating experience from
INPO into their training and other activities, as required to meet the requirements of GL
82-04.
Additionally, INPO's response to the 2003-10-21 event indicates that the requirement
"utilitiesparticipate actively...by furnishing event information to INPO" is not always met
and cannot be enforced; in January 2009 INPO was informed of the 2003-10-21 passive
reactor shutdown by a Missouri state legislator yet has been unable to get Callaway Plant
to actively participate in its Operating Experience network by submitting a report on the
event [21].
There were individuals within the national nuclear enterprise who were never fully
comfortable with the NRC delegating the compilation and evaluation of operating
experience to a voluntary industry consortium (e.g. Mitchell Rogovin). For this reason,
much emphasis in 1979 and 1980 was placed on the establishment of a NRC office
specifically dedicated to the Analysis and Evaluation of Operational Data. When NRC cost
cutting efforts in 1998 placed AEOD on the chopping block, part of the NRC's justification
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to dissolve its Office of Analysis and Evaluation of Operational Data was the notion that
INPO alone could be entrusted with the evaluation of Operating Experience:
...INPO, which was created in 1979, now provides a strong,credible, and independent
capability to evaluate operational experience and feed back lessons learned to
licensees.As a result,the rationalefor an independent AEOD of its current size is not
Plot of Total Power (AT), Average Coolant Temperature (Tare), and
Intermediate Range Nuclear Instrument currents (IRNI) for both the
October 21, 2003 and the June 17, 2005 Passive Reactor Shutdowns
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Figure 6: Comparison of the critical parameter data from the 2003-10-21 and 2005-06-17
passive reactor shutdowns at Callaway Plant. The "dashed" data is the June 2005 data.
Notice that for both shutdowns the reactor was in MODE 1 when the turbine was tripped
and for both shutdowns the reactor went substantially subcritical due to a sharp spike in
average coolant temperature caused by a momentary loss of steam demand as steam
header pressure rose to the lift point of the condenser steam dumps. The Point of Adding
Heat and a nominal -1/3 dpm start up rate were reached quicker for the October 2003
transient because the reactor was closer to the POAH when the turbine was tripped and
because the negative reactivity insertion was larger due to a larger temperature spike.
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as strong today as it was 20years ago. [4, p. 2 of Attachment]
Unfortunately the 2003-10-21 event has demonstrated that INPO, due to its voluntary
nature, is not capable of ensuring all significant operating experience is reported and
distributed. Just as in March 1979, the NRC is again in dire need of an office capable of
comprehensively conducting analysis and evaluation of operational data and ensuring
significant human performance errors are identified and addressed during nonconsequential events (e.g. the 2003-10-21 passive shutdown) prior to leading to high
consequence events.

6. CONCLUSIONS
"Any one detail,followed through to its source, will usually reveal the generalstate of
readinessof the whole organization."
- Admiral Rickover
Operating events can be difficult to understand and investigate, especially when
individuals seek to dishonestly cover up their mistakes. It is important that organizations
have autonomous and technically competent oversight departments capable of
independently re-investigating events for which the initial investigations were suspect.
Many utilities have this capability within their Quality Assurance departments, provided
they are staffed with individuals qualified in event investigation techniques, or even have
dedicated departments for processing operating experience, and they also have the ability
to bring in industry peers or external contractors to assist with investigations. The NRC
used to have the capability of independent oversight through its Office of Analysis and
Evaluation of Operational Data. With the demise of AEOD, there is no longer any group of
inspectors readily available to perform a "second look" at incidents which the highly
burdened regional offices might have let "slide through the cracks".
Although the passive shutdown of a reactor plant is a relatively risk-insignificant incident,
US NRC licensed operators recklessly leaving the control rods withdrawn to conceal the
incident is extremely significant regardless of any risk calculations. Furthermore, the
inability of the NRC to address this recklessness is not an aberration but rather an
indication of flaws in its regulatory processes.
The regulatory system assumes that the corporations operating high consequence
endeavors are managed and staffed by honest and competent people. The people at these
corporations are the public's first line of defense - any indication of incompetence or
dishonesty in the leadership of these corporations needs to be investigated and addressed.
An evaluation of the US NRC's response to incidents described in this paper would provide
profound insights in how regulatory agencies respond to egregious events which do not
violate current regulations. The regulators of high consequence industries need to be able
to proactively learn from sentinel events which demonstrate gaps in their regulations
before those gaps allow a more serious event.
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Appendix
Technical Analysis of the October 21, 2003 and June 17, 2005 Passive
Reactor Shutdowns at Callaway Plant
The intent of this appendix is to provide the technical background data and arguments for
the claims made in the body of the paper.. This appendix also is meant to serve as a
reservoir of data for anyone wishing to analyze the reactivity management aspects of the
October 21, 2003 and June 17, 2005 inadvertent passive reactor shutdowns. This
appendix contains:
A.1. Adescription and analysis of the events on October 21, 2003.
A.2. Adescription and analysis of the events on June 17, 2005.
A.3. An analysis of the claims made by the operating crews as to why it took 107
minutes to insert the control banks following the passive shutdown of the
reactor on October 21, 2003.
A.1. OCTOBER 2003 PASSIVE REACTOR SHUTDOWN
A.1.1 Background: At 07:21 on October 20, 2003 at Callaway Plant an electrical inverter
(designated NN11) failed, causing one of its four instrument buses to de-energize. The
plant's Technical Specifications permitted the plant to operate for up to 24 hours with only
three instrument buses operable. If the faulted instrument bus could not be restored to
service after 24 hours, the plant was required to shut down within the next 6 hours [41L p.
3.8-33, TS 3.8.7, Inverters - Operating]. In other words, workers had until 7:21 on October
21 to return the instrument bus to service or the reactor would have to be shut down by
13:21 that day.
Repairs were done to the inverter and at 00:37 on October 21, 2003 the inverter was
placed back in service as a retest. The inverter again failed and the crew entered offnormal operating procedure OTO-NN-00001, Loss of Safety Related Instrument Bus. Fortyone minutes later (01:18), the crew exited this procedure. In order to ensure the plant
could be shut down in an orderly fashion in the event that the inverter could not be
repaired, at 01:00 on October 21, 2003 the operators began lowering turbine load at a
nominal rate of 10%/hour (approximately 121 MWe/hr or 356 MWth/hr).
By 07:21 the inverter was still not yet repaired and the plant entered condition B of
Technical Specification 3.8.7 which required that either the inverter be repaired within the
next 6 hours (13:21) or the plant be in MODE 3 (Keff < 0.99). At this time, reactor power
was just under 40% rated power and lowering at 10%/hour so, in a sense, the forced
shutdown of the reactor was 2 hours ahead of schedule (i.e. the plant had 6 hours to shut
down the reactor but the load reduction was proceeding at a pace that would support a
reactor shutdown within 4 hours). Repairs were still being attempted to inverter NN11
because the forced shutdown of the reactor could be avoided if NN11 could be successfully
returned to service prior to 13:21.
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There was incentive to keep the reactor operating while workers attempted to repair the
inverter before the deadline. If the reactor was shut down and then the inverter was
repaired before 13:21, the Technical Specifications and operating procedures required
many equipment tests to be performed prior to restarting the reactor. But if the reactor
remained operating - even at very low power levels - when the inverter was repaired, it
could be returned to full power without delay.
At 08:21 inverter NN11 was returned to service as a retest. The inverter again failed and
the crew again entered the off-normal operating procedure for Loss of Safety Related
Instrument Bus. It would take nearly 3½ hours for the crew to exit this procedure (11:37).
Analysis of this procedure shows that the actions needed to be performed were likely done
by 08:35 with the exception of an equipment lineup of some components in the Auxiliary
Feedwater System, which could not be immediately performed due to perceived higher
priority activities (e.g. the equipment operator needed to perform the lineup was busy
aligning steam plant components to support the plant down power and shutdown) [3_1, pp.
40-54]. When this procedure was performed earlier in the day at 00:37 it had only taken
41 minutes to complete, but during that part of the day the equipment operators did not
have many tasks to perform and could immediately dedicate resources to do the valve
lineup required to close the procedure.
As can be noted in Figures 1 and 3 and in Table A.1, the performance of the off-normal
procedure for Loss of Safety Related Instrument Bus did not affect the ability of the
operators to continue to perform the turbine load reduction while completing the
procedure; however, the operators would later claim that the need to perform this
procedure was the primary reason for the delay in inserting the control banks [.7 pp. 16During their investigation, the NRC "did not find that the
18] [_8 pp. 39-40].
implementation of either off-normal procedure prevented the control room operatorsfrom
inserting the control rods at any time during the shutdown" 25 [.6 p. 4 of Enclosure].
A.1.2 Xenon Induced Temperature Transient: At 09:36 reactor power was at 9% and
the shutdown was about 2½ hours ahead of schedule when the operators quit lowering
turbine load. It is unclear why the operators attempted to stabilize the reactor at this
point, but a legitimate reason for doing so would have been to give the electricians some
additional time to repair the failed inverter (and thus possibly avoid having to shut down
the reactor).
Table A.1: Noteworthy Activities on October 21, 2003 Prior to Temperature Transient
The "mark" column refers to the letter on Figure 3 which marks the activity/milestone in relation to the plant
conditions which were Present and the other activities performed.

mark

time

Activity/Milestone

A

08:17

B

08:21

C

08:33

Cooling Tower Blowdown removed from service to support Chemistry evolutions
(see items I &J of Table A.3).
Inverter NN11 retested and failed. Crew entered off-normal procedure for "Loss of
Safety Related Instrument Bus". The dip in Tjv9 on the graph of Figure 3 is due to
the momentary opening of a Steam Generator Atmospheric Steam Dump when
NN11 failed.
Control Room actions for "Loss of Safety Related Instrument Bus" completed except
for an auxiliary feedwater valve line up assigned to the Equipment Operators (see
item 0 of Table A.5).

25 The off-normal procedures being referred to are OTO-BG-00001, "Loss of Letdown" and

OTO-NN-00001, "Loss of Safety Related Instrument Bus".
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It should be noted that 9% power with the turbine on-line is an acceptable place to hold
power on a Westinghouse 4-Loop PWR; the error made by the crew was not their attempt
to hold power at 9% but rather their failure to recognize that the turbine load reduction
had been counteracting some of the influence which 13sXe was having on reactivity (see
Figure 1).
In order to maintain a relatively constant steam temperature, Callaway Plant was designed
with a ramped average coolant temperature (Tavg); Tavg was programmed to lower 16.3°C
(29.47F) as turbine power lowered from 100% to 0%. Coupled with a negative Moderator
Temperature Coefficient of reactivity (MTC), this lowering of Tavg with power inserted
positive reactivity as the turbine load was lowered. Additionally, Callaway Plant has a
negative power coefficient of reactivity due to, among other factors, less steam voids and a
higher resonance escape probability as reactor power lowers. As can be seen on Figure 1,
since beginning the turbine down power at 01:00 and since taking the watch around
07:00, both the night and the day crews had consistently needed to actively add negative
reactivity to account for the positive reactivity being added as a result of the turbine down
power.
Although the operators at Callaway Plant were at least partially trained on the effect 13 5Xe
has during a reactor down power, they were unable to put theory to practice and
recognize that, once they stopped adding positive reactivity through lowering turbine
power, the negative reactivity still being inserted by the buildup of 135Xe would need to be
countered with active additions of positive reactivity (i.e. either outward control rod
movement, dilution of boron, or both).
Those who have never operated a nuclear reactor might fault the operators for their
knowledge errors, but it is important to note that during this time period the crew was
performing the mentally demanding tasks of coordinating the shutdown of the steam and
reactor plants while tracking the progress of the repairs to the failed electrical inverter. At
the time, the procedure they were using contained no guidance for what was required to
stop the reactor down power at 9% power; the procedure implied that nothing was
needed other than to merely steady turbine load at the desired hold point - which is what
they did.
With steam demand steady at 9% and with reactor power lowering below 9% due to the
buildup of 135Xe, the excess steam demand was met through a lowering of the bulk
enthalpy of the reactor coolant, which caused reactor coolant temperature to lower (that
is, the temperature of the reactor coolant lowered because the heat being produced by the
reactor was less than the heat being removed by the steam plant).
The lowering reactor coolant temperature added positive reactivity which counteracted
the negative reactivity added by xenon. After three minutes (09:39) an equilibrium 2 6 was
reached at approximately a 1% power mismatch (i.e. steam demand was 9% and reactor
power was 8%); the 1% power mismatch was causing a 12°C/hr drop in average coolant
temperature which in turn was adding positive reactivity equal to the negative reactivity
being added by xenon. The crew did not recognize this and instead attributed the
lowering average coolant temperature to some recently opened turbine drain valves

That is, equilibrium in the sense that reactor power was no longer lowering. Note, however, that the
plant was not operating at a steady state in that temperature was lowering. Reactor power was steady,
yet not equal to steam demand.
26
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which they believed had not fully shut [7, pp. 9-10] [8. pp. 36-37] [29 pp. 13-15]. Table A.2
details the actions occurring during this xenon induced temperature transient.
Table A.2: Activities Occurring during the Temperature Transient
The "mark" column refers to the letter on Figure 3 which marks the activity/milestone in relation to the plant
conditions which were present when the activity was being performed.
mark
time
Activity/Milestone
The crew stopped the generator load decrease at 9% rated reactor power. ' 35 Xe
buildup continued to reduce reactor powerfor another three minutes and
stabilize at 8% rated reactor power, resulting in an ~1% power mismatch.
The power mismatch caused Tvg to begin to lower and passively insert positive
reactivity. This positive reactivity was inserted at a rate which matched the
negative reactivity being inserted by the buildup of 135Xe, resulting in reactor
power remaining stable at 8% rated power while temperature steadily fell at
approximately 12°C/hour (about 22°F/hr).
D
09:36
Control banks C and D were inserted 6 steps since, prior to stabilizing the turbine
load, the trend in reactivity management was to occasionally actively insert
negative reactivity to counteract the passive positive reactivity insertion resultant
from the turbine load decrease and the programmed decrease in average coolant
temperature. This was the last active insertion of negative reactivity for the next
2Y2 hours.
It was at about this time that the operators placed the turbine drains in service
per the Reactor Shutdown procedure. About a dozen minutes later the operators
mistakenly believed that faulty turbine drains were the cause of the temperature
transient [71.
Operators began adding water to the Volume Control Tank in order to dilute
boron from the reactor coolant system to assist in mitigating the temperature
decrease; however it does not appear they recognized that the temperature
transient was being driven by the reactor plant (i.e. the buildup of 135Xe in the
reactor's fuel rods). Instead their sworn testimonies indicate they believed the
steam plant was driving the cooldown (i.e. excess steam demand from faulted
E
09:47
turbine drain valves) [7, pp. 9-10] [8, pp. 36-37] [%, pp. 13-15].
Also about this time the operators responded to the lowering reactor coolant
temperature by performing an attachment to the Reactor Shutdown procedure
for minimizing excessive cooling. One of the steps taken was to reclose the
turbine drains. Indication was lost on the turbine drain valve hand switch (which
controls 13 different drain valves) so the crew dispatched Equipment Operators
to visually identify any valves which were not closing L71.
Letdown system automatically isolated on low Pressurizer water level; not all
valves functioned properly. The crew enters the off-normal procedure for "Loss
09:59
IF

10:00

G

10:13

of Letdown".
At about this time average reactor coolant temperature fell below 551°F
(288.3°C), the reactor's regulatory Minimum Temperature for Critical Operations
(MTCO).
F
Operators discontinued the water addition to the Volume Control Tank. For the
next 2 hours, no active means were used to control reactivity.
Operators recommenced lowering turbine-generator loading in preparation for
taking the turbine off-line.
Operators manually tripped the turbine-generator at an average coolant
temperature of 550.47F (288°C) and 6% rated reactor power. The resultant rise in
Tavg caused the reactor to go substantially subcritical. With no operator action,
the reactor passively transited towards the source range with the reactor period
shortening as the Point of Adding Heat (POAH) was approached.
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R.A.1.2 Recommendation: Although reactor operators are trained on how xenon
buildup affects reactivity and temperature, during the confusion of a forced de-rate
it can be challenging to place theory into practice. Using plant data from previous
shutdowns (or from this event if utility specific plant data is unavailable), utilities
should ensure their processes for conducting load reductions and reactor
shutdowns include "just-in-time" training for the operating crew on the effect
xenon will have on reactivity and how the insertion of positive reactivity from the
load reduction can mask that effect.
A.1.3 Loss of Letdown and Manual Turbine Trip: From 09:36 to 10:03 temperature
lowered 5°C (9'F) which at 10:00 resulted in an automatic isolation of the reactor's
letdown system (i.e. its purification and volume control system). The 5°C drop in
temperature also resulted in Tavg lowering below the reactor's regulatory Minimum
Temperature for Critical Operations. 27 To assist in recovering average reactor coolant
temperature, the operators manually tripped the turbine generator around 10:13 with the
reactor operating at 6% rated power (214 MWth). With no steam demand to remove heat,
the power still being generated in the reactor core caused the bulk enthalpy of the primary
coolant to increase substantially: average coolant temperature rose 1°C (1.87F) within 30
seconds and within 5 minutes rose more than 3.6°C (6.5°F).
A.1.4 Passive Shutdown of Nuclear Fission Reaction: As can be seen on Figure 2, the
sharp rise in Tavg from 10:13 to 10:18 inserted enough negative reactivity to passively shut
down the nuclear fission reaction; by 10:18 fission power had lowered to 1/6th of its value
at the time of the turbine trip and a -163 second reactor period (-0.16 decades per minute
Start Up Rate) had developed.
A.1.5 Failure of Operators to Recognize the Passive Shutdown: As fission power
approached and dropped below the Point of Adding Heat (POAH) the operators took no
action to actively shut down the reactor. Reactor power entered the source range around
10:39 (see Figure 2). Although the Shift Manager reported in sworn testimony to the US
Nuclear Regulatory Commission that he was aware manually tripping the turbine would
cause the reactor to passively shut down [7. p. 11], the NRC believes the failure of the
operators to take any action to actively control reactivity indicates that the operating crew
was unaware of the status of the nuclear fission reaction as the reactor passively shut
down and lowered in power from the POAH to the source range [- pp. 1-2 of Enclosure,
items 2-4]. The activities being performed by the reactor operators indicate that they
failed to notice the reactor had shut down:
10:34 Reactor Operator completed placing Cooling Tower Blowdown in service
10:34 Reactor Operator stopped the second of three intake pumps

27

The Minimum Temperature for Critical Operations (MTCO) at Callaway Plant is 551°F (288.3°C). As the

reactor coolant entering the reactor lowers in temperature, more neutrons are shielded from the Power
Range Nuclear Instruments (PRNIs). Below the MTCO, the shielding effect is great enough that the
PRNIs might not properly respond to power excursions. Callaway Plant is allowed to operate below the
MTCO for 30 minutes provided that (1) efforts are underway to restore Tavg above the MTCO and (2)
those efforts are likely to be successful. On 2003-10-21 Callaway Plant was operated below or near the
MTCO for 15 minutes. Being below the MTCO is what led to the decision to manually trip the turbinegenerator. That is, the operators manually tripped the turbine-generator at 10:13 in order to restore
Tavg above the MTCO and allow the reactor to remain critical while repairs to inverter NN11 continued.
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10:38 Senior Reactor Operator (SRO) authorized the start of a trip point and
calibration check on the Channel 2 Power Range Nuclear Instrument
(PRNI)
10:48 Reactor Operator completes raising letdown flow from 75 to 120 gpm (4.7
L/s to 7.6 L/s)
11:01 Reactor Operator stopped the second of three condensate pumps
11:14 SRO authorizes the start of a trip point and calibration check on the
channel 3 PRNI
It is unlikely that, had the Senior Reactor Operators (SROs) realized the reactor was
transiting into the source range with its control rods still at their critical rod heights, the
SROs would exercise such fundamentally bad judgment as to prioritize the ancillary tasks
listed on Table A.3 over actively driving the reactor to a shutdown condition by inserting
the control banks.
A.1.6 Negligently Relying on Xenon-135: In their 2008 sworn testimonies [_Z] [8] the
SROs claim that, prior to manually tripping the turbine-generator, they were aware the
reactor would shut down following the turbine trip and would remain shutdown due to
the continual buildup of 135Xe. They further claim that the reason it took them so long to
insert the control rods is because they needed to complete (1) all the off-normal
procedures they were performing, (2) the shutdown of secondary and tertiary plant
equipment and (3) the performance of required surveillance procedures (e.g. trip point
and calibration checks) on the Power Range Nuclear Instruments (PRNIs).
The items listed above in section A.1.5 came from the control room logs. These are the
Table A.3: Activities Occurring While Reactor Power Lowered into the Source Range
The "mark" column refers to the letter on Figure 3 which marks the activity/milestone in relation to the plant
conditions which were present and the other activities performed.
mark
time
Activity/Milestone
The operators placed a 75 gpm letdown orifice in service and exited the offnormal procedure for "Loss of Letdown". Having re-established adequate
75
letdown, in order to optimize plant chemistry by raising letdown flow from
10:18
H
gpm to 120 gpm the Control Room Supervisor assigned the Reactor Operator the
task of placing the 45 gpm letdown orifice in service per the normal operating
procedure.
10:19

I

10:23

J

10:34

steam
For unstated reasons, the operators raise the lift setpoint of the condenser
dumps, causing Tav, to begin to rise from 557°F to 560°F and further lower Kef.
Approximate time fission power lowered below the Point of Adding Heat (POAH)
as indicated by total power (e.g. the AT instruments) leveling out as fission power
(e.g. the IRNI currents) continued to lower exponentially. A nominal -1/3 dpm
SUR developed at this point due to the absence of temperature-reactivity
feedback (i.e. non-fission heat sources were able to maintain temperature as
fission power lowered, so a lowering of fission rate did not cause a corresponding
lowering of temperature and a subsequent insertion of positive reactivity). As
reactor power passively lowered towards the source range, the licensed
operators were assigned normal procedure tasks for placing cooling tower
blowdown in service (which had been removed from service at 08:17) and for
stopping an intake pump (two intake pumps were originally running but, with the
reduced evaporation rate due to the load reduction, one pump could now be
removed from service).
Licensed operators completed assignments for placing cooling tower blowdown
in service and lowering intake flow (see item I).
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items which, from 10:18 to 11:25 supposedly took precedence over inserting the control
rods. An analysis of each of the items is provided in the subsections immediately below. It
is the position of this paper that not only do none of the below items justify the delay in
inserting the control rods, but their presence indicates there was nothing delaying the
insertion of the control rods. That is, if control room conditions were such that licensed
operators could be dedicated to performing the ancillary tasks below, then conditions
were such that a licensed operator could have been spared to insert the control banks.
A.1.6.1 Intake Pump: Callaway Plant sits on a plateau and has three intake pumps which
pump water from the Missouri River up the plateau to a water treatment plant which
serves as a source of make-up water to the cooling tower basin. As turbine load is
lowered, the evaporation rate from the cooling tower lowers and less make-up water is
required; if a full complement of intake pumps (2 of the 3 pumps) had been left running,
then excess water would have been sent to the water treatment plant only to be
discharged back down the hill to the river. The intake pumps are large industrial pumps
and stopping unnecessary intake pumps reduces the in-house electrical usage of the plant
resulting in the utility using less of its own electricity and thereby having more to sell. At
10:34 it appears there was nothing driving the need to remove the intake pump from
service other than a desire to conserve electricity. Nothing is mentioned in the operators'
testimonies as to why stopping an intake pump needed to take precedence over inserting
the control banks, but if there was a pressing need which prioritized placing the intake
plant above actively controlling the fission reaction in the reactor core, then instead of
informally relying on 135Xe to maintain the reactor subcritical the operators should have
tripped the reactor.
A.1.6.2 Cooling Tower Blowdown: The Cooling Tower Blowdown System at Callaway
Plant removes a portion of the water from the basin of the cooling tower and sends it back
to the Missouri River. This is done in order to prevent the buildup of sludge in the cooling
tower basin due to the continual evaporation of river water. This system was taken out of
service at 08:17 to support Chemistry evolutions at the cooling tower. The system is
required for the long term health of the cooling tower and delaying its return to service by
10 minutes (i.e. by the amount of time it takes to insert the control banks) would not have
appreciably affected water quality at the cooling tower.
A.1.6.3 PRNI Surveillances: There are four Power Range Nuclear Instruments at
Callaway Plant which provide high flux reactor trip signals to the Reactor Protection
System. The trip points for these signals need to be adjusted at low power levels because
colder water in the reactor vessel makes the PRNIs less sensitive to high neutron fluxes.
These instruments are taken out of service one at a time to perform these adjustments. As
evidenced by the facts that the channel 4 PRNI was being calibrated during the control
bank insertions and the channel 1 PRNI was not calibrated until after the control bank
insertions, calibration of these instruments was neither something that prohibited the
insertion of the control rods nor something that needed to be done prior to the insertion of
the control rods.
A.1.6.4 Letdown Flow: From 10:18 to 10:48 the Reactor Operator was busy placing the
45 gpm letdown orifice in service. The letdown system was considered restored to service
at 10:18 when a 75 gpm orifice was placed in service using the off-normal operating
procedure for Loss of Letdown. At 10:18 the off-normal procedure was exited and, using
the normal operating procedure, the 45 gpm orifice was placed in service in order to
increase letdown flow from 75 to 120 gpm. This is done to maximize flow through the
reactor's Chemical and Volume Control system (i.e. its purification system).
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Although cleaning contaminants from the reactor coolant is important for the long term
health of the plant, delaying the addition of the 45 gpm orifice by 10 minutes would not
have appreciably affected water quality in the reactor plant.
A.1.6.5 Condensate Pump: Callaway Plant has three condensate pumps, all of which are
necessary for the steam plant to operate at 100% power. During load reductions, the
condensate pumps are shut down once they are no longer needed. At 11:01 the reactor
operators reduced the number of running condensate pumps from two to one since, with
the steam plant at 1.75% capacity, running more than one condensate pump was a waste
of electricity.
A.1.6.6 Negligence or Ignorance: The determination of negligence is subjective. The
position of this paper is that if the operators' sworn testimony is to be believed - that is, if
it is believed the operators were aware the reactor had shut down shortly after the manual
turbine trip - then it was gross negligence for them to prioritize the ancillary activities
detailed above over their fundamental duty of actively controlling the nuclear fission
reaction by inserting the control banks.
The reason that insertion of the control banks should have taken precedence over aligning
balance of plant equipment is simple: the factors that passively took the reactor
subcritical (i.e. xenon buildup and temperature increase) could change with the result that
the reactor core re-attains a nuclear chain reaction without operator knowledge or
control. 28 For example, the positive reactivity added from a temperature drop of only a
few degrees could have restarted the reactor.
Preventing the uncontrolled and undesired restart of a reactor core has to come before
shutting down intake and condensate pumps, but it did not in this event. As expounded
upon below, the position of this paper is that the operators - despite their sworn
testimony to the contrary - were ignorant of the fact that the reactor had shut down

[The

Table A.4: Activities Occurring in Source Range with no SRNIs Energized

"mark" column refers to the letter on Figure 3 which marks the activity/milestone in relation to the plant
conditions which were present and the other activities performed.
Mark
time
Activity/Milestone
IRNI traces leveled off indicating that most Delayed Neutron Precursors (DNPs)
had decayed and neutron population was now being determined by source
10:39
K
neutrons and subcritical multiplication. A slight negative startup rate remained
(-0.07 dpm) as the continual buildup of 135xe lowered subcritical multiplication.
L
10:48
The Reactor Operator completed placing the 45 gpm letdown orifice in service
per the normal operating procedure (see item H of Table A.3).
The second of three condensate pumps was removed from service. The basis for
this step is to minimize "house" electric loads. While performing this activity, the
M
11:01
crew was operating in the source range with: (1) no SRNIs energized, (2) the
control rods still at their last Critical Rod Heights and (3) no formal calculation
completed to verify 13Sxe levels were sufficient to prevent an inadvertent reactor
restart during postulated dilution or cooldown events.
The Channel 2 Source Range Nuclear Instrument energized with an initial reading
N
11:25
of 3044 cps. This caused the SR HI VOLT FAIL alarm (window 77E) on the main
control board to annunciate.

28

For examples of this, see the events at Cruas in 2006, Surry in 2005 [45], Zion in 1997 [441, Grand Gulf

in 1991 [42], Big Rock Point in 1991 L42], and Monticello in 1991 [42].
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following the turbine trip rather than negligent in their response to it.
When questioned by the NRC, the operators were unwilling to admit that they had lost
situational awareness by failing to realize the reactor had shut down. Instead, they
claimed that (1) they recognized the passive shutdown of the reactor would occur once
the turbine was tripped and (2) they consciously relied on 135 Xe to keep the reactor from
restarting while they completed ancillary tasks.
The NRC might not be able to prove they were lied to, but they can certainly take the
operators' sworn statements at their words. As mentioned above, it is the position of this
paper that the operators' claims amount to gross negligence. As the body which issues
licenses to the operators of US commercial reactors, the NRC presumably has a process for
removing the licenses of operators who, by their own sworn testimonies, demonstrated
they behaved in a manner which was grossly negligent.
R.A.1.6.6 Recommendation: Nuclear utilities should ensure that their reactor
operators understand that (1) actively controlling the nuclear fission reaction is
one of their fundamental duties, (2) they are negligent of this duty if they prioritize
ancillary tasks over this duty, and (3) they should only intentionally rely on
passive effects (e.g. 135Xe buildup) as the primary means to keep the nuclear fission
reaction from restarting when those effects have been formally analyzed by an
authorized process (e.g. a Shutdown Margin calculation).
A.1.7 Failure to Use IRNIs: To understand how the operators could be unaware of the
passive shutdown of the nuclear fission reaction, it should be noted that the Intermediate
Range Nuclear Instrument (IRNI) current traces of Figures 2 & 3 - which so obviously
show reactor power lowering below the POAH and entering the source range - were not
the main indication of reactor power which the operators were in the habit of using. The
main indications of reactor power used by the operators were the core AT instruments
(primary calorimetric), the Power Range Nuclear Instruments, and a digital display of the
thermal megawatts entering the steam plant (secondary calorimetric). From the POAH
onward, these instruments indicated a stable reactor power level of around 1.75% rated
reactor power.29 Although the IRNI currents and Start Up Rate (SUR) were available to the
operators and should have been understood to be the best indications of reactor power
near the Point of Adding Heat, these were not the primary instruments which the
operators preferred to use for monitoring reactor power:
A.1.7.A.
A.1.7.B.

The IRNIs are logarithmically scaled which results in minimal needle
movement for most power changes
The IRNIs are calibrated in units of ion chamber amps which cannot be readily
converted to absolute power levels (see Figure 4)

It is the NRC's analysis that from 10:23 to 11:25 the operators believed the reactor was
critical and maintaining a stable power level of 1.75% reactor power [1]. The operators
still had until 13:21 to shut down the reactor per the failed inverter timeline, so
Since, by definition, once below the Point of Adding Heat the reactor was not producing enough
fission heat to appreciably affect plant parameters (e.g. temperature and steam generation), as fission
rate lowered more than ten thousand fold there was no noticeable change in heat production or
temperature. Therefore any instrument which calorimetrically measures power (e.g. the core AT
instruments and the thermal megawatt computer points) would have been unaffected by the lowering
fission rate.
29
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maintaining the reactor at low power would allow them to swiftly return the reactor to full
power if workers successfully repaired the inverter in time. In addition, because the
operators mistakenly believed the reactor was still critical and operating at low power,
they felt no need to fully insert the control banks during this period to prevent an
uncontrolled restart of the reactor.
R.A.1.7 Recommendation: Nuclear utilities should ensure their turbine load
reduction procedures contain instructions to commence regularly monitoring
Intermediate Range Nuclear Instruments prior to removing the turbine-generator
from service.
A.1.8 Fission Power in the Source Range with no SRNIs Energized: Inserting the
control banks lowers subcritical multiplication about half a decade (see Figure 3). So an
Intermediate Range Nuclear Instrument (IRNI) current which would normally indicate the
high end of the source range with the control banks fully inserted would be about half a
decade larger with the control banks at their critical rod heights.
At Callaway Plant the Source Range Nuclear Instruments (SRNIs) receive power through
relay contacts driven by bi-stables on the IRNIs. During a reactor shutdown, these
bi-stables automatically energize the SRNIs at an IRNI reading of nominally 5E-11 ion
chamber amps (ica). Typically, with the control banks fully inserted IRNI current readings
should be around 5E-11 ica when the source range is entered. However, on October 21,
2003 the source range was entered with the control rods at their critical rod heights, and
therefore the IRNIs were reading closer to 1E-10 ica when reactor power first entered the
source range. As a result, the SRNIs did not automatically energize upon entry into the
source range (10:39).
It took over 45 minutes of 135Xe buildup for subcritical multiplication to lower to the point
at which the channel 2 IRNI automatically energized the channel 2 SRNI (11:25), and it
took nearly an hour for the channel 1 IRNI to automatically energize the channel 1 SRNI
(11:38). As a result, the reactor was in the source range for 45 minutes with none of the
protections 30 afforded by the SRNIs:
A.1.8.A.
A.1.8.B.
A.1.8.C.
A.1.8.D.

Visual indication of neutron flux and Start Up Rate which is a hundred times
more sensitive than the IRNIs at low count rates
An audible neutron count rate which quickly alerts the operator to changing
core conditions
A "flux doubling" circuit which provides protection against inadvertent
dilutions and cool downs while the reactor is still subcritical
A neutron flux trip that is set five decades lower than the trip on the IRNIs

A.1.9 Recognition of Reactor Power in Source Range: At Callaway Plant, the SRNIs are
designed to automatically de-energize as 10% reactor power is exceeded. When reactor
power lowers below 10% rated power, the SRNIs can be manually re-energized; this is
signaled by the alarm window 77E, Source Range High Voltage Failure, coming into alarm
on the reactor's Main Control Board.
As mentioned in section A.1.8, the SRNIs automatically re-energize when their associated
IRNI channel passes below 5E-11 ica. When a SRNI channel re-energizes, alarm window
30

The items listed are specific to Callaway Plant. Other Pressurized Water Reactors may have similar

protections.
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77E flashes and audibly annunciates to indicate one of the input channels feeding the
alarm has cleared. So at 11:25 on October 21, 2003 when the channel 2 SRNI
automatically energized and alarm window 77E audibly annunciated, the operating crew
should have all been aware that the reactor was operating in the source range (i.e.
shutdown) with its control bank rods still at their last critical rod heights.
At 11:38, alarm window 77E again audibly annunciated when the other (i.e. the channel 1)
SRNI automatically energized and caused the alarm to clear. The reactor operators made a
log entry stating the SRNIs had energized. Although the preceding and following log
entries indicate that this entry was made between 11:42 and 11:51, for unexplained
reasons the operators annotated it as occurring at 11:34.
No one (i.e. neither I, the NRC, the utility, nor the operating crew) disputes that the
operators were fully aware of the status of the reactor once the first SRNI energized. From
11:25 onward, the operators were consciously aware that the reactor was in the source
range with its control rods still at their critical rod heights.
There is no advantage to operating in the source range with the control banks still
withdrawn. Once reactor power has fallen into the source range it cannot procedurally be
recovered without performing the Reactor Startup Procedure which, at Callaway Plant,
can only be performed from the starting point of all Control Bank rods fully inserted. Once
it is recognized that reactor power is in the source range, there is no honest explanation
for why the control rods would be left withdrawn.
A.1.1O Unexplained Delay in Inserting the Control Banks: Table A.5 contains a record
of actions being performed by the reactor operators during the 40 minutes from 11:25 to
12:05. Note that during this entire time the operators were aware that the reactor was
Table A.5: Noteworthy Activities Performed with at least one SRNI energized but with the
Control Banks still at their Critical Rod Heights
The "mark" column refers to the letter on Figure 3 which marks the activity/milestone in relation to the plant
conditions which were present and the other activities performed.
mark
time
Activity/Milestone
The auxiliary feedwater surveillance required to exit the off-normal procedure for
11:34
"Loss of Safety Related Instrument Bus" was completed and delivered to the
0
Control Room Supervisor (see items B & C of Table A.1).
The crew exited the off-normal procedure for "Loss of Safety Related Instrument
Bus" (see items B & C of Table A.1).
The Channel 1 SRNI energized with an initial reading of 2593 cps. This should
11:38
have caused the SR HI VOLT FAIL alarm (window 77E) on the main control board
to annunciate as the alarm cleared.
11:40
The motor driven Start Up Feed Pump was started in preparation for removing the
final turbine driven main feed pump from service.
The reactor operators commenced a Containment Minipurge.
The Shift Technical Advisor commenced a Shutdown Margin Calculation. This
calculation was not completed and reviewed until 12:55. From 10:13 (when the
11:42
Shift Manager claims he recognized the reactor would go subcritical) to 12:05 (the
time control rod insertion commenced) the crew was informally relying on 135xe
to ensure that sufficient shutdown margin was present to prevent an inadvertent
reactor restart in the event that an unplanned dilution or cooldown were to occur.
Q
11:51
The operators removed the last turbine driven main feed pump from service.
R
12:05
The operators began inserting the control banks.
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operating in the source range with its control rods still at their last critical rod heights.
None of the items listed on Table A.5 explain why it took 40 minutes for the operators to
insert the control banks. In fact, if anything, the items listed on Table A.5 indicate the
operators had ample time to insert the control banks. For example, at 11:42 the reactor
operators completed aligning the ventilation system in order to commence purging the
containment atmosphere to support a containment entry later in the day. Aligning this
equipment is an involved process which takes about a dozen minutes for a reactor
operator to do. Similarly, from 11:40 to 11:51 (eleven minutes) a reactor operator was
swapping the feed system from using the turbine driven feed pumps to using a motor
driven feed pump - an operation which needed to eventually be done (i.e. within a day) to
prevent the plant from cooling down as the decay heat load dropped but which certainly
could have been delayed until after the control banks were inserted.
As can be seen from Figure 3, it only takes 10 minutes to insert the control banks. The
activities indicated by item P of Table A.5 show that there were at least two reactor
operators assigned to tasks of lesser importance who could have been utilized to insert the
control banks. A detailed analysis of the activities mentioned on Tables A.1 through A.5
can be found in the 2010-09-17 letter to the NRC Executive Director for Operations (EDO)
[31] and in the NRC's response to that letter [1_1 pp. 26-65 of Enclosure 1 and slides 1-69
of Enclosure 2].
It should be noted at this point that Callaway Plant's Outage Control Center was expecting
the reactor to be shut down around noon if it did not appear the repairs to inverter NN11
could be completed before the 13:21 deadline dictated by the plant's Technical
Specifications. Had the operators inserted the control banks prior to noon, they would
have had to explain to the OCC why they were prematurely shutting down the reactor.
Such an explanation would invariably lead to the operators having to admit that they had
inadvertently allowed the reactor to passively shut down while tripping the turbine and
had failed to recognize it for over an hour.
Based on the objective data in the references (e.g. the plots of plant parameters, the entries
made in the logbooks, the sworn testimonies of the operators, the requirements in the
plant's various procedures) it is evident that the operators delayed inserting the control
banks in order to cover up the inadvertent passive reactor shutdown from their
management:
A.1.10.A.

A.1.10.B.
A.1.10.C.

The NRC has determined that the operators were unaware of the status of
the reactor from 10:18 to 11:25; yet, despite the evidence to the contrary,
the operators have consistently claimed that they were consciously aware
that the reactor was shut down.
The crew chose not to document the inadvertent passive reactor shutdown
even though it clearly was a significant incident.
The NRC found no indication that anyone else - other than the operators in
the reactor's Main Control Room - was aware of the passive shutdown of
the reactor. At 12:05, when the plant's upper management was made
aware that the control banks were being inserted, they would have had no
reason to suspect that, instead of being used to actively shut down the
reactor, the control banks were being inserted into a reactor core which
had passively shut down nearly two hours earlier.
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A.1.10.D.

The 40 minute delay (from 11:25 to 12:05) was not satisfactorily explained
by the operators during their testimonies. 31

A.1.11 Consciously Relying on Informal Estimations of Xenon-135: In 2003, Callaway
Plant had a computer-based calculation called Xenon-Predict which, using approximated
past and future power levels, estimated 13sXe levels. They also had a completely separate
computer-based calculation for determining Shutdown Margin (SDM).
The Xenon-Predict was used to assist the reactor operators in maintaining the reactor in a
critical state; whereas the SDM calculation assisted the reactor operators in ensuring the
reactor does not inadvertently return to a critical state.
The Xenon-Predict aids the operator in staying ahead of 13 5Xe reactivity by enabling the
operator to estimate the rate of xenon reactivity change and proactively dilute boron in
response. Towards the end of the fuel cycle Callaway Plant requires significant additions
of water to effect meaningful reduction in boron concentrations and the Xenon-Predict
assists the operator in using dilutions to compensate for long term trends in xenon
thereby freeing the use of control rods for responding to changes in reactor average
coolant temperature.
The SDM calculation ensures that there is enough reserve negative reactivity present to
prevent the reactor from inadvertently returning to a critical state during a postulated
dilution or cooldown event. Although the reactor operators could tell from the XenonPredict that over the next several hours xenon levels would be increasing, until they
completed the Shutdown Margin calculation they had no way of knowing whether or not
there was enough xenon present to overcome the positive reactivity which could be
inserted by a postulated cooldown or dilution.
In their sworn testimony to the Nuclear Regulatory Commission the operators
acknowledge that they were relying on the continual buildup of 13 5Xe to keep the reactor
shutdown [2, p. 13 & 17]. What is not mentioned is how they were confident xenon levels
would be sufficient and why given their stated reliance on xenon, they did not commence
a Shutdown Margin calculation until 85 minutes after they began relying on 13SXe for
maintaining the shutdown.

31

See section A.3 and the references for a broader discussion of these 40 minutes. Starting on line 22 of

page 19 of the Shift Manager's testimony [7, pp. 19-20] there is a discussion of an update brief that was
held prior to inserting the control banks. As those who have operated reactors can attest, update briefs
can be extremely important to get the operating crew aligned for complex evolutions. It is not the
intent of this paper to in any way minimize the importance of briefs. However, inserting the control
banks into a reactor core that has been in the source range for over an hour is not a complex evolution.
When referencing the Shift Manager's testimony, imagine yourself in his position. Imagine discussing
the items listed in his testimony while the reactor is in the source range with its control rods still at their
critical rod heights and with no formal calculation in place to show that 135xe levels are adequate to
maintain the reactor subcritical. Although the operators do explain the 40 minute delay in their
testimony, their explanations defy common sense. The brief described by the Shift Manager in all
likelihood actually did occur, but its purpose may not have been to align the crew for the task of
inserting the control banks. Its purpose could have been to delay the insertion of the control banks until
after noon in order to avoid having to explain to the Outage Control Center why the reactor was being
shut down prematurely.
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A Shutdown Margin calculation was not commenced by the Shift Technical Advisor until
11:42 and not completed until 12:55. After the Shift Technical Advisor (STA) determined
the amount of boron needed to meet Shutdown Margin, the crew spent the next 90
minutes adding over 3600 gallons (14 kL) of boric acid to the Reactor Coolant System.
This equated to over 100 kg of boron. Note that these 100 kg of boron were needed to
maintain SDM with the control banks inserted whereas, prior to 12:05, 13sXe levels were
being relied upon with 100 kg less boron and with the control banks still at their last
critical rod heights. As a comparison, only about 6 kg of boron had been added during the
load reduction to support the reactor in lowering 100% in power and 160 C in
temperature.
A.1.12 Failure of Crew to Document Events: The plant's Corrective Action Program
required that significant operational transients be documented with condition reports.
Yet the operators never wrote condition reports to document the 5°C uncontrolled drop in
average coolant temperature which occurred from 09:36 to 10:00 or the inadvertent
passive shutdown of the reactor which occurred between 10:13 and 10:18.
The crew mistakenly believed that the 5°C temperature transient was the result of faulty
turbine drain valves and as a result initiated a work request to troubleshoot and repair the
valves [8. p. 49]. Additionally, when the letdown isolation occurred at 10:00, there was an
isolation valve which did not function properly. This was documented with a condition
report [.7 p. 31]. However, nowhere in the condition report was it documented that the
letdown isolation had been the result of a 5°C uncontrollable drop in temperature which
occurred over a 25 minute time frame and resulted in Tavg falling below the Minimum
Temperature for Critical Operations. The position of this paper is the crew did not
document the letdown isolation with a condition report because they did not wish to bring
attention to the event.
Thirty-eight days after the event, an Engineering Department trainer, who was including
the letdown isolation event in a lesson plan he was preparing, recognized that the event
was never documented with a condition report and wrote one (CAR 200308555) to
document the event [_7 pp. 33-35].
CAR 200308555 was assigned to the crew to resolve. In their resolution, the crew blamed
the letdown isolation on faulty turbine drain valves and appear to have never recognized
that the temperature transient which led to the letdown isolation had been caused by their
failure to adequately compensate for 135Xe. Had the temperature transient and letdown
isolation been documented by the operators, it is possible that the group assigned to
review the condition report would have recognized that the cause of the temperature
transient was the failure of the operators to compensate for the buildup of 135Xe. It is also
possible that the reviewers would have noted that Tavg fell below the Minimum
Temperature for Critical Operations and that the operators had failed to log the incident
and had failed to enter the appropriate Technical Specification.
More significantly, the operators failed to write a condition report documenting the
inadvertent passive reactor shutdown. In their testimony they indicated that the passive
shutdown was not inadvertent [7, pp. 12-13], which would explain why they did not
document it. It is the position of this paper that the passive reactor shutdown was
unintended and that it was not documented because the operators wished to conceal it.32
32

Author's Note: A reviewer of a draft of this paper indicated that it is possible the operators failed to

document the passive reactor shutdown because they failed to recognize its significance. While this is
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R.A.1.12 Recommendation: Following failures of the Unit 1 reactor at Salem
nuclear plant in New Jersey to automatically trip in February 1983 when plant
conditions warranted it, the NRC issued Generic Letter 83-28, "Required Actions
Based on Generic Implications of Salem ATWS Events," to all plant owners. Among
other things, it required owners to take steps to formalize and upgrade post-trip
reviews of unscheduled reactor shutdowns to verify that plant equipment
responded as expected. These reviews should be expanded to cover all unplanned
reactor shutdowns, not just those involving automatic reactor trips.

A.2. JUNE 2005 PASSIVE REACTOR SHUTDOWN
At 13:02 on June 16, 2005, one of Callaway Plant's Main Steam and Feedwater Isolation
Actuation cabinets (SA075B) was declared inoperable due to a failed power supply and
the plant entered a 6 hour Tech Spec action statement to either restore the cabinet to an
operable status or commence shutting down the plant. By 19:02 SA075B had not been
restored and the plant commenced lowering reactor power in preparation for shutting
down the reactor. Per the plant's Technical Specifications, by 01:02 on June 17, 2005
either the reactor needed to be subcritical with Keff less than 0.99 or SAO75B needed to be
operable. SA075B was restored to an operable status by 00:10 on June 17, 2005, but,
unbeknownst to the operators, the reactor had passively shut down three minutes earlier
(00:07). See Figure 5 for a description of the June 17, 2005 inadvertent passive reactor
shutdown.
Had the reactor not passively shut down at 00:07 on June 17, 2005, it is possible Callaway
Plant could have successfully returned to power and avoided a forced shut down. It took
the plant 31 hours to return to MODE 1 (i.e. greater than 5% power) which equates to a
loss of 37.5 GW-hrs of electricity generation. As can be seen on Figure 6, the October 21,
2003 and June 17, 2005 passive reactor shutdowns were both caused by a sharp rise in
Tav, upon tripping the turbine-generator. Had the October 21, 2003 passive reactor shut
down been documented and analyzed with appropriate lessons incorporated into
operating procedures and training, it is possible the June 17, 2005 passive reactor
shutdown could have been avoided.
The traces on Figure 7 demonstrate how Temperature-Reactivity significantly degrades as
5% reactor power is approached from above (i.e. as the reactor nears entry into MODE 2
from MODE 1). For both the 2003 and 2005 passive shutdowns, this degradation of
Temperature-Reactivity feedback is what prevented the reactor from passively recovering
from the temperature spikes which followed the turbine trips.
The traces on Figure 4 demonstrate the difficulties encountered in using the
Range Nuclear Instruments to monitor reactor power near the POAH with
heat load. On October 21, 2003 and June 17, 2005 these difficulties
contributed to the operators' failure to notice the reactor becoming

Intermediate
a high decay
significantly
substantially

possible, it does not explain why 4%½ years later the operators claimed in sworn statements that the
reactor had not inadvertently been allowed to passively shut down [7] [8] [91.

The totality of the

evidence (e.g. the failure to document the passive shutdown in 2003, the failure to internally investigate
it in 2007, the failure to admit to it in 2008, and the continued failure to submit a report on it to INPO)

indicates that the operators and their utility are consciously striving to conceal and minimize this
significant human performance event. Their actions to conceal this event are much more troubling than
the event itself.
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subcritical and its power lowering below the POAH. That is, although the IRNIs had an
accurate indication of the fission power generated in the reactor core, the operators failed
to utilize them because the IRNIs cannot be easily correlated to units of "percent rated
reactor power".
Note that it is not the position of this paper that any changes need to be made to the IRNIs.
Figures 4 and 7 have been included in this paper because they help explain how the crews
failed to notice the passive shutdowns of the reactor and because it is hoped that a better
understanding of the principles presented in the figures will improve the training of
reactor operators.
R.A.2 Recommendation: Utilities should ensure their operating procedures take
into account the effect a high decay heat load has on temperature-reactivity
feedback. To ensure adequate temperature-reactivity feedback, if the reactor is to
remain critical following a load reduction and removal of the turbine from service,
then reactor fission power should be maintained at or above 10% rated power to
ensure decay heat does not adversely affect temperature-reactivity feedback [33,
pp. 7-8].

A.3. COVER UP OF THE PASSIVE REACTOR SHUTDOWN BY THE CREW
It is not the position of this paper that the operators at Callaway Plant actively colluded to
prevent the passive reactor shutdown from being reported (the 11:34 log entry
concerning the energizing of the SRNIs is proof of this) and this paper does not intend to
imply that any organized effort was undertaken to deceive either the plant's upper
management or the Nuclear Regulatory Commission. However, it is the position of this
paper that the operators each made a conscious decision not to report the event, were not
forthcoming during their testimonies to the NRC Office of Investigations, and consciously
misled the NRC investigators.
A.3.1 Providing Misleading Testimony: Transcripts of the operators' testimonies to the
NRC are available through the United States' Freedom of Information Act (FOIA). Most of
the information contained on Tables A.1 through A.5 comes from the operators'
testimonies and from copies of the control room logs obtained via the FOIA. It was the
assessment of the NRC [f6] that none of the items listed on the tables prevented the
operators from inserting the control banks during the 107 minute time frame from 10:18
to 12:05. Not only did these tasks not prevent the insertion of the control banks, but the
fact that licensed operators were available to perform these tasks is an indication that
there were personnel available who could (and should) have been assigned the task of
inserting the control rods.
In addition to the tasks listed in the tables, the Control Room Supervisor authorized
Instrumentation & Controls technicians (I&C) to perform several trip point and calibration
checks on the Power Range Nuclear Instruments [.7 p. 19] [8. pp. 66-67]. The Shift
Manager listed these procedures as items which contributed to the 107 minute delay
despite the fact that I&C was performing one of them while the control banks were being
inserted (an indication that these procedures were not of such a distraction that the
operators could not insert the control banks while they were being performed) and
authorized one of them after the control banks were inserted (an indication these
procedures did not need to be completed prior to inserting the control banks). Further
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analysis of this issue can be found in the 2010-09-17 letter to the NRC EDO [31, pp. 9-11 of
§1.2.4].
The Shift Manager claimed [.7 pp. 17-181 that the biggest contributors to the delay in
inserting the control banks were the two off-normal procedures which the crew was
performing: Loss of Letdown (OTO-BG-00001) and Loss of Safety Related Instrument Bus
(OTO-NN-00001). With regard to the Loss of Letdown, this procedure was exited at 10:18,
so this procedure could not have contributed to the 107 minute delay from 10:18 to 12:07
(except for possibly a fraction of a minute between 10:18 and 10:19). However, the
operators' focus upon this procedure did substantially contributed to them failing to
recognize the reactor passively shutting down between 10:13 and 10:18.
With regard to the Loss of Safety Related Instrument Bus, this procedure was entered at
08:21 and all control room actions were completed by 08:33 (see items B & C of Table
A.1), nearly two hours before the passive reactor shutdown. This procedure remained
open until 11:37 because it required an Equipment Operator (all of whom were busy
aligning steam plant equipment due to the forced de-rate and imminent plant shutdown)
to verify that certain valves in the Auxiliary Feedwater system were in their correct
alignment, This valve lineup was not completed until 11:34; however the NRC concluded
that the fact that this valve lineup kept OTO-NN-00001 open until 11:37 in no way
prevented the operators from inserting the control rods [., p. 4 of Enclosure]. Further
analysis of this issue can be found in the 2010-09-17 letter to the NRC EDO [_31 pp. 50-54].
A.3.2 Author's Analysis: Based on the issues mentioned in the preceding subsection, I
consider much of the Shift Manager's April 1, 2008 testimony to the NRC Office of
Investigations to be intentionally misleading. The Shift Manager intentionally misled the
NRC O because he had earlier stated in a Quality Assurance record [1_0. Action 5] [2] that
there was nothing inadvertent about the way the reactor was shut down on October 21,
2003 and that he was at all times aware of the status of the nuclear fission reaction. My
professional analysis of the event is as follows:
A.3.2.A.

A.3.2.13.

A.3.2.C.

A.3.2.D.

A.3.2.E.

Due to the confusion and distraction caused by (1) the loss of letdown, (2) the
faulty turbine drain valve indications, (3) the continued 13SXe induced
temperature transient, and (4) being below the Minimum Temperature for
Criticality, the operators failed to recognize the reactor passively shutting
down between 10:13 and 10:18.
When the operators completed the letdown system restoration at 10:18, they
incorrectly assumed that the reactor was still critical and that TemperatureReactivity feedback would maintain it critical. For that reason, the Reactor
Operator was not assigned to actively insert the control banks but was instead
assigned the routine task of placing an additional letdown orifice in service.
As the reactor transited below the POAH at 10:23 and transited to the source
range, the operators mistook the stable 1.75% rated reactor power which was
being indicated by the AT instruments as an indication that the reactor was
still critical.
When the channel 2 SRNI automatically energized at 11:25 and caused Main
Control Board alarm window 77E to annunciate, the operators first became
aware that the reactor was no longer critical.
The Operations Manager was in the Main Control Room at this time [22] [2],
yet failed to (1) notify the Outage Control Center that the reactor was no longer
critical, (2) ensure the crew promptly inserted the control rods, and (3) ensure
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A.3.2.F.

A.3.2.G.

A.3.2.H.

A.3.2.1.

the incident was documented with a condition report and convene an Event
Review Team meeting (ERT).
Every licensed operator knew that the passive shutdown should be
documented with a condition report, but each one also knew that documenting
such an event would draw management's attention to their failure to
adequately monitor and control reactivity.
Instead of giving the order to insert the control rods, the Control Room
Supervisor merely continued doing the steps in the Reactor Shutdown
procedure which aligned the steam plant for a shutdown lineup and prepared
the containment building for personnel entry (steps which were procedurally
allowed to be done after the steps for inserting the control rods). The Shift
Manager failed to intervene and direct that the reactor be placed in a known
safe condition by promptly inserting the control banks. Instead the crew, with
no formal Shutdown Margin in place to demonstrate xenon levels were
sufficient, informally relied on 135 Xe to keep the reactor from inadvertently
restarting.
At noon, the Shift Manager informed the Outage Control Center that the crew
intended to shut down the reactor since repairs to inverter NN11 could not be
accomplished by 13:21.
At 12:05 the reactor operators began inserting the main control rods. No one
outside of the Main Control Room was aware that instead of using the control
rods to actively shut down a critical reactor (as the Reactor Shutdown
procedure assumes will be done) the control rods were being inserted into a
reactor core that had passively shut down 107 minutes earlier and had been in
the source range for the last 88 minutes.

Note that the above analysis is subjective; it is my professional analysis of the objective
data (e.g. the plots of reactor plant critical parameter data, the sworn testimonies of the
operators, the control room logs) and is open to interpretation. Obviously, what the
operators' intentions and motivations were cannot be objectively shown; however, based
upon my experience operating and working at reactor plants (including as a licensed
Senior Reactor Operator at Callaway Plant), I believe that the operators' intentions can be
inferred from the objective data and from the lack of a reasonable counter explanation
provided by the crew members during their sworn testimonies.
One shortcoming in the above analysis is it assumes the Shift Manager was competent
enough to recognize the importance of promptly inserting the control rods at 11:25.
Although I believe it extremely improbable that the Shift Manager did not recognize that
he had a duty to ensure his crew inserted the control rods once they realized the reactor
was in the source range with the control rods still at their critical rod heights, I must admit
that it is possible. However, if the Shift Manager actually failed to recognize that
informally relying on 135 Xe is not an acceptable alternative to inserting the control banks
(i.e. if the Shift Manager was honest during his April 2008 testimony) then it is evidence of
gross negligence on the part of the Shift Manager and evidence of fatal flaws in the INPO
and NRC processes that train and license operators.
A.3.3 Negligence and Dereliction of Duty: The determination of negligence versus
dereliction of duty is not easy to make as it hinges on the intent of the individual. Although
dereliction of duty might be legally difficult to prove, trained Nuclear Professionals can
readily recognize it in instances involving all of the following:
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A.3.3.A.
A.3.3.B.
A.3.3.C.

The incident involved the violation of fundamentals so integral to safe reactor
operation that it is difficult to grasp how they could be accidentally violated.
The incident involved an individual who was not only highly trained himself
but who at times worked in a position to train others.
The individuals involved cannot provide reasonable explanations for their
actions.

With regard to item A.3.3.C, in section A.3.1 it is argued that no reasonable explanation for
the 107 minute delay in inserting the control banks has been offered by the utility.
With regard to item A.3.3.A, most Nuclear Professionals will recognize that the
combination of the following conditions is adverse to the proper operation of a
commercial pressurized water reactor plant (PWR):
A.3.3.A(1)
A.3.3.A(2)
A.3.3.A(3)
A.3.3.A(4)

A.3.3.A(5)

The reactor known to be in the source range.
The control rods known to be at their critical rod heights.
No formal calculation performed to demonstrate 135Xe levels are
adequate to prevent the reactor from inadvertently restarting.
Licensed reactor operators assigned to ancillary tasks (such as aligning
ventilation for a containment mini-purge) and thus available to insert
the control banks.
SROs prioritizing ancillary tasks over inserting the control banks.

Whether or not a given Nuclear Professional believes it is likely the above five items
constitutes dereliction of duty is based on whether or not the backgrounds of the SROs
indicate they would have clearly recognized their duty.
Based on his background, 33 the Shift Manager was well aware of his duties on October 21,
2003. That is, his decision to leave the control rods withdrawn from 11:25 to 12:05 and
his decision to not document the passive reactor shutdown with a condition report were
not mere errors in judgment.
Accusing a NRC licensed Senior Reactor Operator of dereliction of duty is a serious
accusation which should not be taken lightly. Yet nuclear professionals need to be willing
to make such accusations when their analysis of the facts point towards it. It is absurd to
believe that of the tens of thousands of NRC licensed operators, there are not a fractional
percentage willing to unethically conceal significant errors in order to protect their
reputations. As a community, nuclear professionals cannot assume that all errors are
honestly committed. When a reasonable interpretation of the facts point towards
dishonesty, it should be investigated.
Readers are encouraged to review the references and submit a response to this paper. As
mentioned, the above assessment is a subjective analysis of the facts. What the operators'
true intentions were will likely never be known; the best that the nuclear community can
do is arrive at a consensus of professional opinions.
The point of this paper is not to sully the reputations of any individual or organization but
rather is to discuss the difficulty faced by nuclear organizations (e.g. -utilities, industry
consortiums, and government regulators) in responding to instances of unethical
behavior.
33

Trainer at a Navy prototype and at Callaway Plant, SRO, STA, Navy RO, INPO Shift Manager course
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Abstract
"Why isn't it loaded? Are you afraid of shooting yourself?"
"Of course not. These weapons don't go off accidentally. You have to do five things in a row before
they'll fire, and an accident can seldom count higher than three ... which is a mystery of probability that
my intuition tells me is rooted at the very base of physics. No, it's never loaded because I am a
pacifist."
-- Field Marshall Strassnitzky of the First Hussars of the Belvedere during WW I [1]

1 INTRODUCTION
I hope that my contribution to this symposium will be read as an essay (literally "an
attempt"), a literary genre defined as the presentation of general material from a
personal and opinionated point of view; my contribution should not be read as an
academic or technical piece of writing, well balanced and well referenced. Instead
please consider this as an attempt to clarify, mostly for my self, some general ideas
and observations about unexampled events, resilience, and PRA.
I would like to discuss three topics:
I. Some ideas about rare, unfortunate juxtapositions of events, those called
unexampled events, leading to accidents in well-tested, well-analyzed
man/machine systems;
2. Some ideas about resilience and the relationship between unexampled events
and resilience;
3. Safety and PRA: focusing not on the numbers, but on the act of doing the PRA
itself, several times, to increase the ability of an individual or organization to
respond to unexampled events resiliently.
2 UNEXAMPLED EVENTS
From the PRA point of view, there are three senses of unexampled events. The first
sense is that of an extraordinary, never before thought of, challenge to the normal,
daily flow of a system or an organization, such as three hijacked airplanes
concurrently flown into well-known American buildings. The second sense is a
juxtaposition of seemingly disparate events, practices, and influences, usually over
time, which as if from nowhere suddenly create a startling state, as the operators at
Three Mile Island discovered. The third sense of an unexampled event is one whose
probability is so small that it warrants little attention, even if the consequences are
severe, because though one can postulate such an event, there is no example, or

evidence, of such an event ever occurring.
From my point of view, I believe that inattention to all three types of unexampled
events that can lead to severe consequences poses a grave danger to the safety of
vigilantly maintained, well-tested systems and organizations. Of special concern to

me is the question if PRA can help an organization respond to significant unwanted,
unexampled events.
I would like to discuss my notions of unexampled events, not solely as an intellectual
exercise (which does have its own beauty and purpose), but also as the first steps
towards (1) looking at safety in a different way, and (2) defining what it means to be
resilient to unexpected impacts on safety.
In the spirit of Kaplan [2], an event can be defined by three attributes: a scenario, a
likelihood function, and a consequence. Mathematically, risk analysts express this as
e = <s ,l ,c>. The letters is a description of the event, the scenario; I is the likelihood
of the event actually occurring, perhaps some measure like the odds a bookmaker
gives; and c are the consequences of the event, sometimes a measurable entity like
money or deaths/year, but often a list or description.
As an example, let e be an event that entails the release of toxic chemicals into the
environment. So e = <s, 1, c>, where s is "the canisterof toxic fluid was dropped
from 2 meters", I is the judgment "not very likely", and c is the list "drum breaks,
release of chemical on floor, cleanup necessary, no deaths".
It is easy then to imagine a set of events big E = fel), where big E might be defined as
"the set of all events where canistersof toxic fluid are dropped". Some of the little
e, in big E are of special interest to the PRA analyst: the events where canisters leak,
where workers are injured, where toxic fumes get into the ventilation system. To
practice our art, or deception, we try to enumerate all of the events we can think of
which lead to the consequences of interest, somehow give odds for the occurrence of
each event, and present the results in such a way that decisions can be made so as to
prevent, or lessen the impact of, the unwanted consequences.
Continuing the example of toxic chemicals, suppose by some black art we can
assemble all of the events which lead to deaths by inadvertent chemical release,
measure the likelihood of each event as a probability between 0 and 1, and then
finally assign a number of deaths that could result from each event. We could then
plot the results, such as the curve idealized in Figure 1 (in most situations the more
severe consequences actually do have a lower probability of occurrence than less
severe, but the curve is usually more jagged).

Unexampled Events
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Number of Deaths

Figure I

Each point on the curve represents an event in terms of number of deaths and
probability (there may be many events with the same probability, of course, and in
that case methods exist for combining their probabilities in a suitable manner). The
extreme right part of the graph, the tail, is the home of unexampled events, what are
called the outliers, the low probability/high consequence events. There are also
unexampled of events in the tail on the left part of the graph (not a big tail here), and
are usually of less interest because of the less severe consequences.
Of course, we have made one questionable assumption: we assumed that we have
assembled all of the possible events that can lead to death by accidental release of
toxic chemicals. Obviously, there will always be events not imagined and
juxtapositions of circumstances not considered. But let us assume, for the moment,
that in vigilantly maintained, well-tested systems, projects and organizations, these
unconsidered unexampled events are of low probability. Later, I will add force to this
assumption.
A rigorous definition would here give a method to locate the point on the graph where
an event becomes unexampled. But this is not easily done, nor perhaps can be done.
An unexampled event is a normative notion, depending on cultural influences,
personal history, and the events under scrutiny: is I out-of 1000000 a limit for an
unexampled event? However, if we look at how PRA characterizes risk, we can find
an interesting connection with risk and the point where an event becomes an
unexampled event.
In general, a PRA gives the odds for unwanted events occurring: the risk. In general,
organizations that use the results of PRA (regulatory agencies, governments,
insurance corporations) decide where they will place their marker on the graph and
say, "Here is where the number of deaths is tolerable since the probability of the event
occurring is I out-of 1000000; I'll bet the event won't happen."
By the act of picking a point, one coordinate on the probability axis, one coordinate
on the consequence axis, a decision maker makes an operational, normative definition
of accepted, unwanted events; she decides what risks are acceptable in this situation.
One can see that the shaded area of unexampled events in Figure 1 and the shaded
area of unwanted, but accepted, events in Figure 2 bear a strong resemblance.
Unwanted Events: Accepted
Unwanted Events: Eliminated
0.
CL

Number of Deaths

Figure 2
Clearly, PRA bets that decreasing focus on low probability/high consequence events,
will not impact total safety of the situation.

Imagine a complex, dangerous situation, such as the excavation and disposal of
500,000 chemical weapons. Assume that in the design and operations of this system
there is a very high degree of reliability of equipment, that workers and managers are
vigilant in their testing, observations, procedures, training, and operations so as to
eliminate the unwanted events in the white area of the curve in Figure 2. Given that
an accident does occur in this situation, will the superior vigilance and performances
postulated lower the probability that it the accident is severe? Surprisingly, at least to
me 15 years ago, the answer is "No."
In 1991 1 was attempting a PRA of the software for the main engines of the NASA
space shuttle. I was working with two more experienced colleagues, Marty Schuman
and Herb Hecht. While planning tasks for the next day, Herb mentioned to me to pay
close attention when doing a code walk-down on a software module which was
seldom invoked during operations. The reason, he said, was" ... infrequently

executed code has a higher failure rate than frequently executed code."
I had suddenly been awakened from my dogmatic slumbers.
Herein I summarize Herb Hecht's ideas (first contained privately in "Rare Conditions
- An Important Cause of Failures", then in [3]) from my copy of the first paper, now
covered with the coffee stains and tobacco ashes of time. Like many artful and calm
insights, Herb's thesis is immediately grasped, perceived almost as a tautology; I had
all of the same data available, but I had not seen the connection between them.
Perhaps he was not the first to think of such an idea, however I believe that he was the
first to see its implications for well-tested systems:
1. In well-tested systems, rarely executed code has a higher failure rate than
frequently executed code;
2. consequences of rare event failures in well-tested systems are more severe
than those of other failures;
3. given that there is a failure in a well-tested system, significantly more of the
failures are caused by rare events;
4. inability to handle multiple rare conditions is a prominent cause of failure in
well-tested systems.
In short, we have tested out all of the light stuff and what we are left with are rare
accidents with severe consequences in any well-tested software system.
How does this apply to other well-tested, vigilantly maintained systems, with well
trained staff and enlightened management, good operating procedures in place; do
Herb Hecht's observations about software systems apply to a process plant or nuclear
facility? I believe that they do.
Look at figure 2 again. Our hypothetical chemical weapon disposal facility has
calculated the risk of the unwanted events, and assigned a point to represent the risks
they are willing to accept, the magenta area. The white area represents the unwanted
events that the facility wants to entirely eliminate. By exceptional planning,
maintenance, reliability of equipment, human factors, training, and organizational
development skills, the facility is successful. The known and the easy problems are

vanquished. What is left are the events in the magenta area, the accepted risks, the
unexampled, rare events. So if there is a failure, chances are the failure is an
unexampled event.
Moreover, Herb Hecht's study makes the following observation: all of the software
which failed from three rare events, also failed, perhaps less severely, from two rare
events, and three-quarters of the software which failed from two rare events, also
failed, perhaps less severely, from one rare event.
What this means at my postulated facility is that if unwanted events and their
consequences are actively guarded against, and equipment is vigilantly maintained,
barriers in place, and staff prepared to prevent these events, and if indeed symptoms
of unwanted events begin to occur, then there is a good chance that if we are on a
failure path, it is the start of a severe accident scenario, out there in the tail of Figure
1. Perhaps more failures will occur to compound the situation and form a scenario
which may have never been thought of, or previously dismissed as being improbable,
and there are no procedures, nor experience nor training to aid in recovery. Chances
are that this is not a simple or known situation; the first rare event failure has a good
probability of being a harbinger of a severe accident scenario.

3 RESILIENCE
I would like to step away from unexampled events for a moment and look at
resilience, with an eye as to how it applies to the occurrence of an unexampled event
with severe consequences.
Resilience can be defined as a technical term: the capability of a strained body to
recover its size and shape after deformation caused especially by compressive stress.
It can also be defined for general usage: an ability to recover from or adjust easily to
misfortune or change. Both definitions imply a reaction, not an action, on the part of
a material, individual, or, perhaps, an organization to an impact or stress. The
technical definition also has an operational aspect: resilience of a material, its
coefficient of restitution and spring like effect, can only be determined by experiment.
Resilience is something that cannot be measured until after the fact of impact.
Perhaps one could try to prepare for acting resiliently in a given situation (a proactive
measure of presilience?). Predicting resilience maybe easier, but entails knowing the
essential properties of materials, and mutatis mutandis, individuals or organizations,
which make them resilient, and they must confirmable in principle.
In the hypothetical chemical weapons disposal facility, I have postulated
extraordinary activities to eliminate unwanted events; good work rules and work
habits have been codified, proper procedures have been installed, proper surveillance
and technical oversights groups are in place. In short, the facility has institutionalized
what were before successful reactions, resilient responses, to known accidents, as
standard operating procedures.
This is no small or trivial accomplishment. For anyone who has experienced a facility
like this, a large nuclear power plant or the bigger than life oil platforms in the North
Sea, the attention and concern given to safety is impressive, which Figure 3 represents

as the white part of the graph, where the need for resilient reactions has been
transformed into the need to strictly follow standard operating procedures. The
magenta area in the tail of the graph represents unexampled, unwanted events, where
resilience to stress is unknown and untested.

Resilience is Unknown
Resilience as SOP

Number of Deaths

Figure 3
At this point, I wish that I were qualified to analyze the essential properties of
resilience. This is probably the domain of psychology, a discipline in which I am
formally unschooled. But I have had serious experience in situations where resilient
reactions were needed during the 10 years I worked and lived in Israel. Without too
much explanation, let me list some of the attributes which I believe are necessary, but
not sufficient, properties of resilience:
1.
2.
3.
4.
5.
6.
7.

Experience - nothing is second to experience with a system and adversity;
Intuition - intuition can give the best evidence for something being the case;
Improvisation - knowing when to play out of book;
Expecting the unexpected - not to be complacent
Examine preconceptions - assumptions are blinders;
Thinking outside of the box - look at it once, then look at it again;
Taking advantage of luck - when it happens, assent immediately.

This list is not exhaustive, but a witnessed list of underlying traits for successful
resilient response to novel, critical situations, from removing a tractor from a sea of
mud to acts of heroism. In all cases, my sense was that individuals or groups that
showed the traits enumerated above, were much different than individuals or groups
whose work entailed following strict protocols, procedures, and rules. In critical
situations there were sometimes clashes of these two different cultures. Resilience in
an individual meets with no internal resistance, however in a group, those that follow
a rule, and those who improvise a tune, can find themselves at odds.
It is tempting to make comparisons between resilience and adaptation in the
Darwinian sense. Natural selection, the modus ponens of evolutionary theory, makes
the entailment of survival from adaptation: "natural selection is the claim that
organisms enjoying differential reproductive success will be, on the average, those
variants who are fortuitously better adapted to changing local environments, and that
those variants will then pass their favored traits to offspring by inheritance" [4]. For
me, the word "fortuitously" is key. An organism does not decide that the trait of

wider stripes will be a better adaptation to a change in the environment, but by chance
those organisms with wider stripes proliferate, as do the stripes.
Is resilience in response to an unexampled event a type of adaptation? I will carry the
metaphor a bit longer to gain some insight. Unwanted, unexampled events are
experienced as changes to the environment, albeit bad ones. The exact skills that may
be necessary so as to rebound from the situation cannot be known ahead of time. No
procedure is made for the unexampled by definition. However, if individual
characteristics fortuitously exist that can aid in resilient response to critical and
sudden unexampled events, I believe that severe consequences may be dampened and
perhaps stopped. Can we plan what traits are needed ahead of time? Perhaps the list I
presented above is a start to understand what underlies resilient response.
Does resilience apply to groups as well as individuals? Darwin believed quite
strongly that natural selection applied only to individual organisms, not to groups,
species, or clades. In 1982, Stephen J. Gould and Niles Eldredge proposed the theory
of punctuated equilibrium to explain the long periods of no change in the fossil record
of a population, then suddenly a flurry of speciation:
"A new species can arise when a small segment of the ancestral population is
isolated at the periphery of the ancestral range. Large, stable central
populations exert a strong homogenizing influence. New and favorable
mutations are diluted by the sheer bulk of the population through which they
must spread. They may build slowly in frequency, but changing environments
usually cancel their selective value long before they reach fixation. Thus,
phyletic transformation in large populations should be very rare-as the fossil
record proclaims. But small, peripherally isolated groups are cut off from their
parental stock. They live as tiny populations in geographic comers of the
ancestral range. Selective pressures are usually intense because peripheries
mark the edge of ecological tolerance for ancestral forms. Favorable variations
spread quickly. Small peripheral isolates are a laboratory of evolutionary
change." [4]
To continue the Darwinian metaphor: we should expect the operations of a vigilantly
maintained, well-tested, well surveilled system to proceed flat and normally, with no
signs of change or need of resilience, most of the time, then suddenly punctuated by
critical challenges. Under great environmental stress, such as an unexpected,
unforeseen accident, we can expect only a small, isolated group to respond resiliently
and to "speciate" from the larger group.
And as those challenges are met, or not met, then the standard operating procedures of
the system are changed to incorporate the resilient reactions that mitigated the
situation; and another period of stasis will be entered.

3 PRA
My focus in this essay has' been on well-tested, well-analyzed, vigilantly maintained
systems, unexampled events, and resilience. I have tried to show that (1) unexampled
events have an increased probability of severe consequences in these systems, and (2)
resilience to respond to unexampled events is a trait that may be antithetical to the

mindset that must run these systems without incidents. I would now like to focus on
the implications to PRA.
PRA is the discipline of trying to quantify, under uncertainty, the risk or safety of an
enterprise. To briefly state my views:
Quantification, or measuring, the risk/safety of a situation is not the goal of a PRA.
Nor is it necessary to "quantify" with numbers (one could use colors). The act of
trying to measure the risk involved is the source of knowledge. The acts of trying to
assign values, combining them, questioning their verisimilitude, building the model
are the great treasure of PRA: the key to the treasure is the treasure itself.
Uncertainty is not some noisy variation around a mean value that represents the true
situation. Variation itself is nature's only irreducible essence. Variation is the hard
reality, not a set of imperfect measures for a central tendency. Means and medians are
the abstractions.
Too often risk is defined as risk = likelihood * consequence and safety = 1-risk. I
disagree with this. Risk is likelihood and consequence, not a simple multiplication
with safety as the additive inverse of risk. Risk and safety are normative notions,
changing with situations and expectations, and must be assessed accordingly.
Modem PRA began after Three-Mile Island with the publication of WASH-1400,
"(The) Reactor Safety Study", a report produced in 1975 for the USNRC by a
committee of specialists under Professor Norman Rasmussen. It considered the course
of events that might arise during a serious accident at a (then) large modern light
water reactor, and estimated the radiological consequences of these events, and the
probability of their occurrence, using a fault tree/event tree approach.
The proposed event trees and fault trees were very small with respect to the number of
system and events they modeled. The mathematics was approximate and the data
little more than reliability studies, the initiating events well known possible
disturbances to normal plant operations. However, these easy methods gave operators
and managers the first feel for the safety of the plant as a measurement, certainly one
step in knowledge.
Times have changed, but the methods have not. Nuclear plant PRA models are orders
of magnitude larger than envisioned by Rasmussen. The models are so large that
they are neither reviewable nor surveyable. The results calculated are severe
approximations with no knowledge of the error factors involved. Reliability
techniques are used for human actions in questionable ways. The numerical results
of the PRAs are highly suspect, and yet the desiderata of the activity.
The focus of these PRAs is almost entirely on known system disturbances as initiating
events, and static, sequential views of accident emergence and progression. As a
result, procedures, training, regulations, and methods of operation were put in place to
guard and watch out for the known disturbances. Risk models were used not for their
insights, but for the quantitative results offered, thus never exploring novel failure
modes of the facilities, totally missing the ability to postulate unexampled events and
strange system and extra-system influences/interactions/background.

The result is that the attention of the risk analysts is not on unexampled events. Given
that symptoms of system failure occur, attention will not be on the tail of the
distributions where unexampled events reside. There will be little experience in the
organization for imagining scenarios that change critical assumptions, have slightly
different symptoms, or include multiple failures. Moreover, the standard operational
culture is focused on the procedures and rules for dealing with known disturbances
and standard ways of solving problems. And rightly so, since without this focus on
the checklists, procedures, and protocol controllable situations can easily escalate out
of control, and the daily safety of the facility impacted.
A second culture is also needed. To restate a central theme in this essay, in welltested, etc., systems, given that there is an accident, chances are the level of
consequence is high and that the causes had not been modeled in the PRA. The
second culture, to be prepared for the unexampled event, must play with the model,
question assumptions, run scenarios, and understand the uncertainty. When initial
indications or symptoms that a system may be going astray, the second culture moves
away from the probable and into the possible.
This can be visualized by using the typical Color Risk Matrix used by many,
including me, to present risk analysis results. Here is an example of two 6x5 risk
matrices:
High Lidldiood

Low Con•eq•-ce

High Conseqýe

High LlklUlOd

Low Litihood

Figure 4
In this type of matrix, colors represent risk, with the order usually being like a traffic
light: red, orange, yellow, and green (from high risk to low). The two dimensions
represent consequence and likelihood as marked in Figure 4.
The upper matrix is the typical risk matrix for the standard operating culture, focusing
on the area above the diagonal. The lower matrix is the typical risk matrix for the

second culture, focusing on the area below the diagonal. Note how the two matrices
are rotated.
Can these two cultures coexist? Can one of the cultures "proactively presilient"? I do
not know the answers at all. But I do know, that without them both, we can be
assured of accidents with higher levels of consequence than not.
Safety is connected not only to risk, but also to expectation. It is a normative notion.
In operations like a nuclear power plant or a chemical weapons disposal facility,
which are of the well-tested etc. category, I expect the rare events to be guarded
against, also. I weight consequence more heavily than likelihood to calculate safety
in the well-tested etc.
... It's in words that the magic is--Abracadabra, Open Sesame, and the rest--but
the magic words in one story aren't magical in the next. The real magic is to
understand which words work, and when, and for what; the trick is to learn the
trick.
... And those words are made from the letters of our alphabet: a couple-dozen
squiggles we can draw with the pen. This is the key! And the treasure, too, if
we can only get our hands on it! It's as if--as if the key to the treasure is the
treasure!
John Barth in Chimera

REFERENCES
[1] Helprin, Mark (1991). A Soldier of the Great War, Harcourt and Brace, pg. 546
[2] Garrick, B.J. & Kaplan, S. (1981). On the Quantitative Definition of Risk. Risk
Analysis Vol. 1, No. 1.
[3] Crane, P. & Hecht, H. (1994). Rare Conditions and their Effect on Software
Failures. ProceedingsAnnual Reliability and MaintainabilitySymposium.
[4] Gould, S.J (2004). The Structure of Evolutionary Theory, Harvard Press

Beasley, Benjamin
From:
Sent:
To:
Subject:
Attachments:

Kauffman, John
Friday, July 12, 2013 12:31 PM
Beasley, Benjamin
FW: Regulatory Capture?
Calculational Garbage.pdf

As requested. JVK
From: Criscione, Lawrence
Sent: Friday, June 28, 2013 7:43 AM
To: Ferrante, Fernando; Kammerer, Annie; Bensi, Michelle; Philip, Jacob; Perkins, Richard; Cady, Ralph; Nicholson,
Thomas; Carpenter, Robert; Kauffman, John; Correll, Brian; Ake, Jon; King, Mark; Stutzke, Martin
Subject: FW: Regulatory Capture?
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At Tuesday's debrief either Diane or Undine brought up the observation that some of the regulators at the IAEA
conference they had attended were worried about "Regulatory Capture".
Attached is an article from yesterday's New Times of San Luis Obispo, CA. The article concerns disagreements which
Michael Peck-the NRC's Senior Resident Inspector (SRI) at Diablo Canyon-had with his regional management
concerning new seismic data at Diablo Canyon.
Prior to going to Diablo Canyon, Michael was the SRI at Callaway Plant during the years when I worked there as an
SRO. He is very detailed oriented and I know firsthand how difficult it is on the utility side when "he began to ask
questions"-he kept following the details of the issue until he was satisfied he understood it. And nothing caused him to
become more determined to get to the bottom of things than when he sensed the utility management was ignoring him
or attempting to side-step the issue. I can only imagine how poorly things went for the utility in their attempt "to keep
him focused on addressingsafety and capability vs. licensing compliance."
Just because Diablo Canyon knows which NRC seismologists are likely to support them does not show a case of
"Regulatory Capture". However, I have seen instances involving other regions where NRC headquarters staff with
differing opinions from the ones held by the region are kept "out of the loop"-and in some cases were actually "disinvited"-on key meetings to smooth the way for a decision that was in agreement with what was acceptable to the
utility. My experience with Region IV concerning other matters (e.g. the 2003-10-21 passive shutdown at Callaway)
leads me to assume that Region IV also has the propensity to exclude staff with countering opinions from some of their
key discussions.
The attached article was originally brought to my attention by Dave Lochbaum, who found the last two paragraphs very
interesting:
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"Dr. Peck himself realizes that this is not a safety issue at the plant. The plant is safe." NRC Spokesperson
Uselding told New Times. "It's an administrativeissue."
"I wouldn't have pursued it if it wasn't a safety issue," Peck said.
So what is the role of the NRC's Office of Public Affairs? Is it to have that intelligent dialog with the public that Woody
Epstein (in the speech I shared with you in an email on Wednesday) pointed out used to occur a century ago but no
longer does? Is it to keep them informed of the facts? To honestly state that a concern still exists, that there are
differing opinions within the NRC on the matter, and that we are still evaluating it? Or is it to dismiss any public
concerns away with an authoritarian claim that "The plant is safe"?
When you are working with one hundred plants, four regions, hundreds of Senior Executive Service managers and
thousands of technical staff, there are bound to be occasional data points indicating the encroachment of "Regulatory
Capture". All I know about this data point is what I read in yesterday's New Times article. But at least on the surface it
corresponds well with the data point I sent the other day concerning the NRC's response to the 2003-10-21 shut down
event at Callaway Plant. How well it corresponds to your own personal experiences is obviously up to you to judge. As I
read the article it reminded me of some of what was discussed the other day regarding the concerns of foreign plants,
and I wanted to share it with you.

Larry
Lawrence S. Criscione
Reliability & Risk Engineer
RES/DRA/OEGlB
Church Street Building
Mail Stop 2A07
(301) 251-7603
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'Calculational garbage'
Did the NRC allow PG&E to dodge Diablo Canyon seismic licensing requirements?
BY MATT FOUNTAIN
Did Pacific Gas &Electric sidestep what some people consider to be critical seismic requirements for Diablo Canyon nuclear power plant
following the discovery of the Shoreline Fault? Whether that's even a valid question to raise depends on to whom you're talking.
The U.S. Geological Survey's 2008 Shoreline discovery prompted PG&E to quickly assess whether the fault-a roughly 12-kilometer-deep, 24kilometer-long vertical strike-slip that intersects with the nearby Hosgri fault to the north, and lies some 600 meters from the plant's power
block-is capable of producing an earthquake large enough to damage vital plant components.
A subsequent PG&E report found that the Shoreline is capable of producing up to a magnitude 6.1 earthquake. The plant was built to withstand
a 7.5-magnitude event.
But practical application of knowledge of the fault, as well as a hazy grasp on how it could interact with neighboring faults, turned into a yearslong internal Nuclear Regulatory Commission debate focusing on the plant's seismic safety design basis.
An operable plant's safety components must be theoretically capable of functioning even after the impact from seismic events likely to occur at
a facility given its known neighborhood hazards. Most plants have two design basis testing requirements to meet. Diablo Canyon is the only
plant in the country required to meet three requirements: the Design Earthquake (DE), the Double Design Earthquake (DDE), and the Hosgri
Event (HE). They differ by something called dampening assumptions, which are standards for how the plant's components react to different
ground motions. The DDE is considered the most conservative criteria, in that it's the hardest to pass.
The worst-case scenario that a plant's shutdown components could withstand is considered a "safe shutdown earthquake." So which of the
three applies to Diablo?
"One of the requirements we look at for it to be operable is that it has to be able to work after the safe shutdown earthquake," Michael Peck, the
NRC's senior resident inspector for Diablo Canyon until 2012, told New Times from his new office at the NRC's technical training center in
Chattanooga, Tenn.
Following the release of the final Shoreline report, Peck, who'd been the plant's senior inspector since 2007, questioned the way PG&E was
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plugging the new seismic data from the Shoreline into those three criteria. In short, he found that they weren't--an h
"That struck me as odd," he said. "Then I realized that they were looking at it probabilistically, but we're licensed for deterministic."
What he means is that PG&E seismologists were looking at the probability of a worst-case earthquake, which essentially allowed them to
weight the worst seismic hazard on how likely it is to occur-as opposed to how damaging it would be should it occur.
"When I asked them about it, there was no answer," Peck said.
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More than 100 internal PG&E e-mails and call logs obtained by New Times confirm that
Immediately after his first inquisition, Diablo chief Loren Sharp began rallying his staff to create an argument countering Peck's concerns.
"Be aware [Peck] will start asking about how we know we can safely shut down with the new spectra (ie, do we meet DDE)," a plant managerep h f
ed o
whose name was redacted-advised Sharp in a Jan. 6, 2011, e-mail. 1sgges w'lave
capalityvs.licensing compliance."
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In another incident, when Peck was again asking questions, one PG&E supervisor suggested having an NRC seismologist-who was
•side-on the phone during a meeting should Peck "continue to imply he will make statements relative to [Diablo Canyon Power Plant] safety."
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"My management then asked PG&E to evaluate the new info so we know the emergency cooling system can still operate.... P
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"That got some traction."
In September 2011, Peck recommended formally stating that the plant was in violation of its license agreement.
On Jan. 7, 2011, PG&E submitted its final report on the Shoreline to the NRC. It included the determination that the three local earthquake
faults-Shoreline, San Luis Bay, and Los Osos-could produce about 70 percent greater ground motion than the Double Design Earthquake.
However, the utility argued that the ground motions extrapolated from the new information met the requirements when only applied to the
Hosgri Event, which they argued NRC guidelines allowed them to do.
The NRC said no, and originally concluded that the new information needed to be evaluated against all three design basis earthquakes. But
rather than do the evaluation, in October 2011-seven months after Fukushima

Peck filed a formal report, essentially disagreeing. Despite this, in October of that year, the NRC signed off on the deal, releasing what's called
a Research Information Letter agreeing that the ground motion from the Shoreline has already been shown safe for the plant.
Peck doesn't disagree with the findings in the letter, however, which focused on the seismology surrounding the plant; rather, he questions how
that information would affect operability of the plant's safety components. He also took issue with the agency's decision that the DDE issue
would best be determined in the license amendment process.
"You have to understand that [the NRC geologist whose findings are the basis for the letter] is a geologist, and she's looking at the seismology.
... I don't disagree with any of that," Peck said. 1i
RIL doesn't do that.
cThe
"[NRC branch chief, Peck's former boss] Neil O'Keefe said, 'Thank you very much but we disagree.' At that point, the issue is dead," Peck said.
"But I disagreed-and still do."
Then, in March 2012, the NRC-as part of its Fukushima "Lessons Learned" follow-up-mandated a nationwide Senior Seismic Hazard
Assessment process for all of the nation's nuclear plants, creating a committee to evaluate seismic safety design. First priority plants-like
Diablo-are required to submit their committee report to the NRC by 2015.
PG&E argued that the new review provided a different mechanism to address the issues raised in the license amendment-i.e., that the DE and
the DDE criteria should be excluded from consideration for all new data-and that the committee process would allow them to extend the actual
evaluation to at least 2015.
They then withdrew their amendment request, and the issue remains unresolved-for now.
O'Keefe, speaking to New Times from his office in Arlington, Texas, said the issue boiled down to PG&E's ability to demonstrate that the plant's
strong enough to handle the dominant seismic hazard. (That's an earthquake from the Hosgri Fault.)
"This plant is the most analyzed plant in terms of seismic in the country," O'Keefe said.
O'Keefe said that PG&E and the NRC's assessment of the plant's operability in the face of what's considered the most severe seismic hazard is
solid, and that the committee process is unlikely to change the plant's licensing basis.
"These [components] are very sturdy," he said. "Even if these events happened a couple minutes apart, they're still separate events."
O'Keefe added that the agency determined that applying anything but the Hosgri Event was like "pulling the wrong tool out of the toolbox," and
would give analysts "calculational garbage," or extreme data.
"PG&E chose not to do all three [tests] because it's a waste of money," he said. "They'd already met our requirements."
When asked if Diablo Canyon, with its unusual licensing requirements, is considered by the regulatory agency to be the troubled child of nuclear
plants, and whether the utility is just kicking the licensing requirements down the road through further evaluation, the line went silent for a few
seconds. Then came a chuckle and a light-hearted "no comment" from O'Keefe.

"As an inspector, I can only make recommendations," Peck said. "My boss signs my report out. This is a documented case where I'm differing
from my boss."
NRC Region IV Spokesperson Lara Uselding pointed out that all this is somewhat old news; the NRC held a public workshop on the topic in
San Luis Obispo in fall 2012.
PG&E is moving ahead with the Senior Seismic Hazard Assessment process. Their analysis is due in late 2015, when the NRC will determine if
more analysis is needed. However, should the utility not satisfy the design basis for the plant-and if they have to apply the DE and DDE
requirements, it's documented they won't-the process would extend through at least three more years of evaluation. The utility needs to complete its
application for relicensing the plant's two reactors by 2019. Those are currently set to expire in 2024 and 2025, respectively.
"Most plants know that their re-evaluated ground motions are going to exceed design basis and are developing risk assessments," an
NRC scientist, Clifford Munson, reported during a June 19 California Energy Commission workshop on California nuclear issues.
"PG&E is in that group."
Following the difference of professional opinion, Peck remained at Diablo for nine more months before applying for, and receiving, the
instructor gig in Chattanooga. He told New Times there wasn't any nefarious attempt to push him out, but rather that inspectors are only
permitted to stay at one plant for seven years to avoid conflict.
All told, where Peck and the higher-ups in the NRC seem to differ-when all technical jargon is set aside-is whether or not applying the license
requirements boils down to a question of safety.

News EditorMatt Fountain can be reached at mfountain@newtimesslo.com.
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