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From: 

To: 

Cc: 
Subject : 
Date: 
Attachments: 

felts Bussen 
McDermott Bria□ 

fraoovicb Mike 
FW: Clinton Prelim White finding - Status Update 

Thursday, December 20, 2018 6 :23:33 AM 

Clinton PrelimWhite CommPlan.docx 
iroaoeoo3 coo 

Note to Requester: The 
attachment to this email is being 
withheld under FOIA Ex. 5 
(deliberative process privilege). 

FYI, staff is evaluating new information submitted by Clinton post reg conference. The 
submittal is voluminous, and staff is attempting to focus on what is germane. ORA is in a 
support role to RIii. 

We will miss the 255 day timeliness milestone because of delay in scheduling the 
regulatory conference (at the licensee's request) and delay in getting the new information. 

From: Lara, Julio 

Sent: Wednesday, December 19, 2018 5:11 PM 

To: Franovich, M ike <Mike.Franovich@nrc.gov>; M iller, Chris <Chris.Miller@nrc.gov>; Fong, CJ 

<CJ.Fong@nrc.gov>; Groom, Jeremy <Jeremy.Groom@nrc.gov>; Dickson, Billy 

<Billy.Dickson@nrc.gov>; Felts, Russell <Russell.Felt s@nrc.gov>; M itman, Jeffrey 

<Jeffrey.Mitman@nrc.gov> 

Cc: Louden, Patrick <Patrick.Louden@nrc.gov>; Riemer, Kenneth <Kenneth.Riemer@nrc.gov>; 

Kozak, Laura <Laura.Kozak@nrc.gov>; Jamnes Cameron <hironori.peterson> 

Subject: Clinton Prelim White find ing - Status Update 

Update status and comm plan for Clinton prelim White finding. 

Please forward to other internal stakeholders as appropriate. 

Thanks 
julio 

Julio Lara, P.E. 
Deputy Director 
Division of Reactor Projects, RIil 
630-829-9601 

0- Fo," '"& "" Suf,ty 
Empowtring Others 
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From: 
To : 
Subject : 
Date: 

franovicb Mike 
Miller Chris; FQng,._CJ: Wilson George: Kozak Laura: Lara Julio 
RE: Clinton Final Significance Determination Letter input 
Wednesday, March 13, 2019 5:23:00 PM 

The themes below are consistent with my discussion with CJ this morning. That said, I 
support the approach. 

From: M iller, Chris 

Se nt: Wednesday, March 13, 2019 3:58 PM 

To: Fong, CJ <CJ.Fong@nrc.gov>; Wi lson, George <George.Wilson@nrc.gov>; Kozak, Laura 

<Laura.Kozak@nrc.gov>; La ra, Julio <Julio.Lara@nrc.gov>; Franovich, Mike 

<Mike.Franovich@nrc.gov> 

Subject: RE: Clinton Final Significance Determinat ion Letter input 

All, 

chns 

From: Fong, CJ 

Sent: Wednesday, March 13, 2019 12:49 PM 

To: W ilson, George <George.Wilson@nrc.gov>; Kozak, Laura <Laura.Kozak@nrc.gov>; Lara, Julio 

<Ju lio.Lara@nrc.gov>; Miller, Chris <Chris.M iller@nrc.gov>; Franovich, Mike 

<M ike.Franovich@nrc.gov> 

Subject: RE: Clint on Final Significance Determinat ion Let ter input 

Dear all, 

Please see attached. l(b)(5) 

I Please let me know what you think . ..._ ______ ........ ______ _. 

Respectfully, 
CJ 

(b )(5) 

(b )(5) 



From: Wilson, George 

Sent: Wednesday, March 13, 2019 5:38 AM 

To: Kozak, La ura <Laura .Kozak@nrc.gov>; Lara, Ju lio <Julio .Lara@nrc.gov>; M il ler, Chris 

<Chris Miller@nrc gov>; Franovich, M ike <Mike Franovicb@orc gov> 

Cc: Fong, CJ <CJ Fong@nrc.gov> 

Subject: RE: Cl inton Fina l Significance Determination Letter input 

I have given my comments to CJ Fong 

From: Kozak, Lau ra 

Sent: Thursday, March 7, 2019 2:13 PM 

To: La ra, Jul io <Ju lio.Lara@nrc.gov>; Miller, Chris <Chris.Miller@nrc.gov>; Franovich, Mike 

<Mike.Franovicb@orc.gov>; Wilson, George <George.Wilson@nrc.gov> 

Subject: Clinton Final Sign ificance Determination Letter input 

Please see attached for your review and comment as requested at the last SERP meeting . 
This document will ultimately be the attachment to the final letter describing the assessment 
of the post-regulatory conference information. We are still working on the actual letter but 
wanted to get this out to ensure a timely review and issuance of the letter. 

Please let me know if you have any questions. 

Laura 



From: 
To: 
Subject : 
Date : 

Thanks 

WjlSOO George 
Eraoovlcb Mike 
Re: Clinton EOG• sensitivity cases 
Wednesday, February 27, 2019 4:36:39 AM 

(b )(5) 
On: 26 Pebruary 2019 11 :28, "Franovich, Mike" <Mike Franoyjch@nrc 1:ov> wrote: 

I think you will find this response o.f interest. I 

From: Mitman, Jeffrey 

Sent: Monday, February 25, 2019 7:22:56 PM 

To: Franovich, M ike 

Cc: Fong, CJ; Kozak, Laura 

Subject: RE: Clinton EDG - sensitivity cases 

Mike, I have run the cases you requested. 

Thanks for hearing me out. 

(b )(5) 

(b )(5) 



Jeff Mitman 

(b )( 5) 



From: Franovich, M ike 

Sent: Friday, February 15, 2019 4:29 PM 

To: Mitman, Jeffrey <Jeffrey Mjtman@nrc gov> 
Cc: Fong, CJ <CJ Fooe@orc eov> 
Subject: Clinton EDG case - potent ial path forward 

Jeff, 

Thanks, 

(b )(5) 



From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

Jeff, 

Thanks, 

Mike 

Eraoovich Mike 
MIi man Jeffrey 
~ ; Kozak Laura 
Re: Clinton EDG • sensitivity cases 
Tuesday, February 26, 201~ 1:13:11 PM 
jmago003.pog. 

From: Mitman, Jeffrey 

Sent: Monday, February 25, 2019 7:22:56 PM 
To: Franovich, Mike 
Cc: Fong, CJ; Kozak, Laura 

Subject: RE: Clinton EDG - sensitivity cases 

Mike, I have run the cases you requested. 

(b )(5) 



Thanks for hearing me out. 

Jeff Mitman 

(b)(5) 
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From: Franovich, Mike 
Sent: Friday, February 15, 2019 4:29 PM 

To: Mitman, Jeffrey <Jeffrey Mjtman@nrc gov> 
Cc: Fong, CJ <CJ fong@nrc gov> 
Subject: Clinton EOG case - potential path forward 

Jeff, 

Thanks, 

(b )(5) 
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(b )(5) 

From: franoyjch Mjke 
To: fQnQ....Q,!; Mitman Jeffrey 

cc: ~Ko~za:::k::::L=au~ra=-----------------. 
Subject: RE,__ _________ -==-----'······(~)(:i) 
Date: Thursday, February 28, 2019 9:12:00 AM 

. Goodp erspectives. I 
I .................................... . 

······ ········ .. 

From: Fong, CJ 

Sent: Thursday, February 28, 2019 8:34 AM 

To: M itman, Jeffrey <Jeffrey.M itman@nrc.gov>; Franovich, M ike <M ike.Franovich@nrc.gov> 

Cc: Kozak, Laura <Laura.Kozak@ nrc.gov> 

Subject: RE: I - I (b)(5) 

Mike et al, 

For the record, I agree with Jeff's technical position regarding uncertainty calculation.G CPX?L 

Respectfully, 
CJ 

*NUREG-1829, f(LBLOCA, PWR), X95/X50 ~ 3, X50/X05 ~ 35. See Chapter 7. 

From: M itman, Jeffrey 

(b )(5) 



Sent: Wednesday, February 27, 2019 6:2 1 PM 

To: Franovich, M ike <Mike.Franoyich@nrc.gov> 

Attachment referenced in this 
email is on the following page. 

Cc: Fong, 0 <CJ .Fong@nrc.gov>; Koza k, Laura <Laura .Kozak@nrc.gov> 

Subject:.__ _________ ...a........,.......,,....,~------' 
···(b)( (?) _ (b )(5) 

Mike,I 

Let me know if you have any questions. 

Jeff Mitman 

(b )(5) 





From : 
To : 

Subject : 
Date: 
Attachments: 

Mike, FYI. 

Jeff Mitman 

Mitman Jeffrey 
Montecalvo Michael 
FW: Clinton ifrb 

Monday, July 16, 2018 10:56:45 AM 

Clinton EOG Unavailabilitv IFRB .docm 

From: Kozak, Laura 

Sent: Monday, July 09, 2018 4:30 PM 

To: M itman, Jeffrey <Jeffrey.Mitma n@nrc.gov> 

Cc: Fong, U <CJ.Fong@nrc.gov>; Helton, Donald <Donald.Helton@nrc.gov>; Ga rmoe, Alex 

<Alex.Garmoe@ nre.gov> 

Subject: Clinton ifrb 

Jeff 

We are trying to see if we can have an IFRB for Clinton this Wednesday. Alt hough t his is normally a 

reg ional process to approve the PD, obta in a common understanding of t he degraded cond it ion, and 

confirm t he SDP screening, it would be good if you cou ld attend since we are plann ing to have you 

do the DRE. 

If the IFRB approves at this stage, we w ill proceed to a plan ning SERP to get agreement on t he path 

fo rward . 

The draft IFRB package is attached - if you have any comments please let me know. Once t he IFRB is 

schedu led, I will let you know 

Laura 
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Clinton 

Docket Number(s): 
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EXHIBIT 1 - IFRB FINDING FORM 
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From: 
To: 
Cc : 
Subject : 
Date: 
Attachments: 

Mitman Jeffrey 
Kozak Laura 
Montecalvo Michael: ~J: Zoulis Antonios 
RE: Comments on IFRB package? 
Monday, July 16, 2018 12:01 :39 PM 
Clinton EDG Unavailability IFRB jtm.docm 

Laura, attached is a marked up version of the draft package. With the exception of the 
spelling error of my name, all other comments are simply for clarity. If you choose to not 
use them , that is okay with me. 

I've been having problems saving the changes to this document. Hopefully, I've resolved 
the issue. Let me know if it gives you problems. 

Jeff Mitman 

From: Kozak, Laura 

Sent: Monday, July 16, 2018 9:06 AM 

To: Mit ma n, Jeffrey <Jeffrey. M itman@nrc.gov> 

Subject: Comments on IFR B package? 

We need to get the package in today, so if you could give me any comments by noon. 

Thanks 
Laura 
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From: 
To: 
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Subject : 
Date: 
Attachments: 

Mitman Jeffrey 
Kozak Laura 
Montecalvo Michael 
Clin ton EOG Unavailabili ty IFRB j tm2.docm 

Thursday, July 19, 2018 12:48:17 PM 

Clinton EOG Unavailability IFRB jtm2.docm 

Laura, here are my suggested changes. 

Jeff Mitman 
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From: 
To: 

Cc: 
Subject : 
Date: 
Attachments: 

Mitman Jeffrey 
Kozak Laura 
Montecalvo Michael 

Note to requester: Attachment is an Idaho National Lab Report, prepared for 
the NRC. A clean version (without the highlighted text) is publicly available in 
ADAMS at https://www.nrc.gov/docs/ML 1120/ML 11 2060305.pdf . The 
attachment is immediately following this email. 

RE: RClinton SDP Planning SERP Pre-Brief Results 

Thursday, July 26, 2018 1 :22:06 PM 

SPAR-H Step-by-Step Guidance pdf 

I completely agree with you on Appendix M. 
(b)(5) ................ --...................... - ······· 
(b )(5),__ ____________ -r.W-:-:--e-c_a_n_q_u_a-nt:-,-:if-y .~t~h-e-re-:-fo_r_e_w_e--:sh_o_u-:-ld-:-,-ju-s":""t t:-a~k-e-:-:th~e---:-,-tim ... e ______________ ____, 

fo quantify. 

As to Mike's point: Don't forget the insights in SPAR-H Step by Step. The discussion on 
work processes starts on Page 12. A copy is attached. 

Jeff Mitman 

From: Kozak, Laura 

Sent: Thursday, Ju ly 26, 2018 8 :15 AM 

To: M itman, Jeffrey <Jeffrey.M itman@nrc.gov> 

Cc: Montecalvo, Michael <Michael.Monteca lvo@nrc.gov> 

Subject: RE: RClinton SOP Planning SERP Pre-Brief Results 

Thanks for the update. 

I think Mike has a point that we should consider. I want to read up on the discussion of 
work processes in the SPAR-H NUREG to see how well it fits. 

Laura 

From: M itman, Jeffrey 

Sent: Wednesday, July 25, 2018 2:59 PM 

To: Kozak, Laura <Laura,Kozak@nrc.gov> 
Cc: Monteca lvo, Michael <Michael.Montecalyo@nrc.gov> 

Subject: RClinton SOP Plann ing SERP Pre-Brief Results 

Laura, the pre-brief for tomorrow's planning SERP went well. While it was an inquisitive 
discussion there was no reluctance to move forward with the issue or to have HQ perform 
the DRE. Nothing points to anything other than a proforma discussion at the planning 
SERP. 



(b)(5) 

Jeff Mitman 
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ABSTRACT 

This report provides step-by-step guidance on the use of the Standardized Plant Analysis Risk-Human 
Reliability Analysis (SPAR-H) method for quantifying Human Fa1ilure Events (HFEs). The target audience 
for this document consists of Senior Reactor Analysts (SRAs) and other risk analysts in the U.S. Nuclear 
Regulator Commission (NRC). This document provides supplemental guidance for analysts when plant 
specific information is available (e.g., during event and condition assessments), which goes beyond the 
general guidance provided in existing SPAR-H documentation. This guide is intended to be used in 
conjunction with the worksheets provided in: "The SPAR-H Human Reliability Analysis Method," 
NUREG/CR-6883, dated August 2005. Each step in the process of producing a Human Error Probability 
(HEP) is discussed. These steps are: Step-1, Categorizing the HFE as Diagnosis and/or Action; Step-2, 
Rate the Performance Shaping Factors; Step-3, Calculate PSF-Modified HEP; Step-4, Accounting for 
Dependence, and; Step-5, Minimum Value Cutoff. The discussions on dependence describe insights 
obtained from the supporting psychology literature. 

ACKNOWLEDGEMENTS 

Most of the information presented in this report on performance shaping factors (PSFs), and how they 
are interpreted and used in SPAR-H, was taken from an INL report titled: "Guidance on Performance 
Shaping Factor Assignments in SPAR-H" (INL/EXT-06-11959, draft report dated: November 17, 2006). 
This report was authored by Ronald L. Boring, April M. Whaley, Tuan Q. Tran, Patrick H. McCabe, Larry G. 
Blackwood, and Robert F. Buell. 
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SPAR-H Step-by-Step Guidance 

1. Introduction 

The purpose of this report is to provide step-by-step guidance for utilizing the SPAR-H human reliability 
analysis (HRA) method for quantifying human fai lure events (HFEs) in the standardized plant analysis risk 
(SPAR) models. The target aud ience for this document consists of Senior Reactor Analysts (SRAs) and 
risk analysts in the U.S. Nuclear Regulator Commission (NRC). This document provides supplemental 
guidance for analysts when plant specific information is available (e.g., during event and condition 
assessments), which goes beyond the general guidance provided in existing SPAR-H documentation. 

The guidance that follows is provided to aid an analyst in fill ing-out the SPAR-H worksheets used to 
estimate human error probabilities (HEPs). SPAR-His a method for HFE quantification. It does not 
provide guidance on how to identify or model HFEs, or other aspects of the qualitative HRA needed to 
support quantification. Therefore, this guide starts with the assumption that the HFE to be quantified 
has already been identified and is adequately represented in the risk model. 

The guidance that follows cove·rs five steps: 

• Step-1 (Section 2): Categorizing the HFE as Diagnosis and/or Action 

• Step-2 (Section 3): Rate the Performance Shaping Factors 

• Step-3 (Section4): Calculate PSF-Modified HEP 

• Step-4 (Section 5): Accounting for Dependence 

• Step-5 (Section 6): Minimum Value Cutoff 

2. Step-1 - Categorizing the HFE as Diagnosis and/or Action 

In addition to basic documentaition on the HFE and related context, one key decision to be made by the 
analyst is judging what type of event is being quantified. In the context of SPAR-H, HFEs are categorized 
as either Diagnosis tasks or Action tasks (or combined Diagnosis and Action). Diagnosis for the purpose 
of SPAR-H quantification refers to the entire spectrum of cognitive processing, from the very complex 
process of interpreting information and formulating an understanding of a situation, to the very simple 
process of just deciding to act. 

The bases for the nominal SPAR-H HEP values and for the PSF modifier values are discussed in detail in 
Boring & Blackman {2007). They explain that the nominal HEP value for the "Action" part of t he SPAR-H 
worksheets (0.001) is based on error rates for simple action implementation, such as pressing a button 
or turning a dial, and simple slips or lapses in the taxonomy used by (Reason, 1990). Furthermore, 
"Diagnosis" in SPAR-H is intended to refer to cognitive processing and not to Diagnosis, per se. Most 

HFEs in the SPAR models involve much more cognition than merely pushing a switch; therefore it is not 
appropriate to routinely exclude the Diagnosis component from HFE quantification. The only exception 
where it can be justified that the HFE involves no cognitive activity beyond simple action 

implementation is when the cognitive aspect is modeled as a separate HFE and only the execution is 
being considered. 



It is a rare situation where Diagnosis is judged to not be a relevant contributor to the overall HEP for HFE 
in SPAR models. In the context of PRA in general, and SPAR models in particular, there are very few 
situations where a Diagnosis and an Action are not linked somehow. Action rarely occurs without 
Diagnosis, but it might be possible to have a Diagnosis that is not followed by an Action. Really the only 
question here is: is the Diagnosis represented in the PRA or SPAR model as a separate HFE, or is it 
combined with the Action part into a single-composite HFE? 

Therefore, the default modeling in SPAR-H should include both Diagnosis (cognitive processing) and 
Action (execution). Justification is needed to eliminate one of these elements. This is consistent with 
the Good Practices for HRA (Kolaczkowski et al, 2005), which st ates that both screening and detailed 
quantification should include both Diagnosis and Execution components, unless the qualitative HRA 
"indicate(s) that one of these failure modes predominates the other in such a way that the effect of only 
one failure needs to be quantified." 

3. Step-2 - Rate the Performance Shaping Factors 

Once the HFE has been categorized, the analyst, as part of the supporting qualitative analysis, must 
identify the salient performance drivers, both positive and negative. This can be supported by reviewing 
the eight SPAR-H performance shaping factors (PSFs). Each PSF needs to be examined with respect to 
the context of the HFE to resolve two basic issues. First, is t here adequate information to judge the 
influence of the PSF? Second, does the context for that PSF exert a significant influence on the 
likelihood of failure for the human operator (i.e., is the PSF a "performance driver")? ONLY those PSFs 
that have sufficient information to allow an informed j udgment and ONLY those PSFs that have been 

identified as performance drivers should then be evaluated and quantified. Otherwise, the PSF should 
be assumed to be nominal. If ilt was not evaluated, or set to Insufficient Information (numerically 
equivalent to nominal) if there was not enough information available to allow an informed judgment. 

The following sect ions describe the current guidance for the PSF levels in SPAR-H. A later phase of this 
project is intended to revisit the PSF levels, so some of this information might be revised and additional 
guidance provided at a later date. 

3.1 Available Time 

Available time as a PSF term can be misleading. In the assessment of the Available Time PSF, SPAR-H 
does not look solely at the amount of time that is available for a task. Rather, it looks at the a mount of 
time available relative to the time required to complete the task. In the existing SPAR-H documentation 

(Gertman et al., 2005) this PSF is evaluated by comparing the time required to the time available. 
Although the exact definitions for the various PSF levels differ between those for Diagnosis and those for 
Action, both have a basically consistent definition for the nominal level. Namely, nominal is defined as 
some extra time is available beyond that minimally required. (Nominal time for Diagnosis is actually 
defined as "on average, there is sufficient time to diagnose the problem," which implies more than the 
minimum requirement.) Additionally, while it was not part of the original SPAR-H guidance for this PSF, 
it is useful to include the time margin in this discussion, which is the difference between the required 
t ime and the available time (US Nuclear Regulatory Commission, 2009). The point is that the nominal 
time includes some small but important time margin over the minimum amount of time required. For 
Diagnosis, the analyst must recognize that the amount of time needed to make a decision (i.e., 
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formulate a diagnosis) is highly dependent on the individual and significant variability among operators 
should be expected. Hence the nominal time should be assessed in terms of how the average operator 
is estimated to perform. Another way to look at this is to estimate the time needed by a better-than
average operator (i.e., the minimum time required) and add some small but significant time margin for 
the nominal time. Figure 1 illustrates the different PSF levels graphically using this concept of t ime 
margin. 

0 General Form of Available Time 

Available Tlme (TA) 

Required Tlme (TR) 

0 Inadequate Time 

G Barely Adequate Time 

G) Nominal Time 

0 Extra Time 

0 Expansive Time 

11 

Figure 1. Time Available as a function of the time required and the time margin. 

As depicted in Figure 1, this time margin is simply an alternate way to evaluate the Time Available PSF 
level assignment in SPAR-H: 

• Inadequate Time (Figure lb)-the time margin is negative because less time is available than is 
required. 

• Barely Adequate Time (Figure lc)-the time margin is zero because the time available equals the 
time required. 

• Nominal Time (Figure ld)- there is a small time margin because the time available is slightly 
greater than the time required. 
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• Extra Time (Figure le)-the time margin is greater than zero but less than the t ime required; the 
time available is greater than the time required. 

• Expansive Time (Figure lf)-the time margin exceeds the time required; the time available is 
much greater than the time required. 

While the use of time margins can simplify the assessment of the Time Available PSF, it does not remove 
the plant and operations expertise required to determine the overall available time and the time 
required to complete the task. These parameters must also be considered in the context of time 
required for the Diagnosis and Action parts of a task. 

Before a judgment can be made about the effect of time on the HEP, the time issue needs to be 
reconciled with whatever choice the analyst made on how Diagnosis was treated. As mentioned above, 
it is only in rare cases that Diagnosis is not factored into the HEP calculation. Therefore, the obvious 
question here is how the available time is allocated between the event Action and the event Diagnosis. 

To apportion the available time between Diagnosis and Action, the analysts should first estimate the 
nominal time (i.e., the minimum time needed plus some time margin) to perform the action. If there is 

sufficient time to perform the action, then the available time PSF for the Action is judged to be nominal 
and the remainder of the time is assigned to the Diagnosis part of the event. This might mean that the 
available time for Diagnosis is not nominal. Additionally, if a time apportionment is done without 
specifically estimating the time required for Diagnosis, then time available for Diagnosis is either 
"nominal" or "barely adequate;" no positive adjustment should be used. 

There are many influences that can drive the amount of time required and the analyst is cautioned 
against being too pessimistic by allowing a single influence to affect multiple PSF estimates. For 
example, a particular action might be very complex, which can extend the amount of time needed to 
execute that particular action. An analyst might be inclined to then estimate the Time Available PSF as 
less than nominal and also assess the Complexity PSF as worse than nominal in the quantification of the 
Action component of the HFE. This would result in a "double counting" of that particular influence. The 
analyst should decide whether available time or complexity is the primary performance driver, and 
model a negative influence of only one of these PSFs. For example, if the primary hurdle for a crew in a 
particular situation is the fact that they have five minutes in which to act, then the available time is the 
primary performance driver. If, on the other hand, in a different situation if the primary challenge is 
that the crew has to deal with multiple system malfunctions, multiple procedures, inexplicable plant 
response, and multiple indication errors, then the primary performance driver is the complexity of t he 
situation. Analysts should only include a negative assessment of multiple PSFs if there is reason to 

believe that each of the respective PSFs is a separate performance driver in its own right, and not merely 
as a side effect of one of the other PSFs. Also note that the two PSFs might influence performance in 
opposite directions in some situations, with a complex task being performed in the context of a 
substantial time margin. In such cases, modeling one PSF as a negative driver and the other as a positive 
driver is justified. 

Aga in, note that the Available Time PSF descriptions for Diagnosis and Action events differ. The 
presumption is that when necessary, decisions can be made very quickly. However, when judging the 
nominal time for Diagnosis, the analyst should consider the amount of time needed to make a 
systematic and thoughtful deci.sion as to the nominal time. That is, what information needs to be 
gathered and reviewed to support t he decision-making process? What permissions or concurrences 

4 



need to be obtained? The characterizations of the available t ime PSF for Diagnosis are intended to be 
best estimate descriptions and are not deliberately conservative. Hence the analyst should likewise 
make a deliberate effort to be realistic and comprehensive in estimating the nominal time requirement 
for Diagnosis and not assume there is any conservative margin built into the PSF quantification process 
as a rationale for not being as thorough as possible. Again, the intent here is not to simply assume the 
t ime required is only the (virtually instantaneous) time needed to decide upon a course of action, it also 
includes the observation of indicators, the gathering of information, processing of the information and 
any group interactions (among team members or between supervisor and subordinate). 

Once the t ime required has been estimated, it is then compared to the time available to quantify the 
Available Time PSF. Again, the intent is to be realistic and make a best est imate of this time window. 
However, uncertainty pervades this process and it should be recognized that hard and fast 
discrimination among the different PSF Levels (in particular, among Nominal Time, Extra Time, and 
Expansive Time) is not feasible. 

Therefore, the analyst is cautioned against relying on overly precise estimates that lead to threshold 
effects from the Available Time PSF. The description of Extra Time (for Diagnosis) in Gertman et al., 
2005) is between 1 and 2 times nominal time AND greater than 30 minutes. The 30-minute criterion 
should be evaluated in the context of the time required for Action (i.e., after accounting for the Action 
portion). Therefore, if the time available is estimated in the 25 to 30 minute range, then the PSF (for 
Diagnosis) should be assigned the Nominal level despite the fact that it would otherwise meet the 
criterion for Extra Time (i.e., be 2 times nominal). Use of the time margin described above might help 
reduce the over literal reliance on the 30 minute criterion. 

Note that the Available Time PSF does not consider aspects of perceived time pressure by the operator 
or crew. Actual and perceived time pressure induces stress and should therefore be considered under 
the Stress/Stressor PSF. 

3.2 Stress/Stressors 

Stress (and level of arousal) has been broadly defined and used to describe negative as well as positive 
motivating factors in predicting human performance. However, stress as used in SPAR-H specifically 
refers to the level of undesirable conditions and circumstances that impede the operator in completing 
a task. Stress can include mental stress, excessive workload, or physical stress such as that imposed by 
environmental factors. Consequently, stress could manifest on both Diagnosis and Action performance. 
Environmental factors, often referred to as stressors, such as excessive heat, noise, poor ventilation, or 
radiation, can induce stress in a person and affect mental or plhysical performance. It is important to 
note that the effect of stress on performance is curvilinear-that is, some small amount of stress can 
enhance performance, and in the context of SPAR-H should be considered nominal, while high and 
extreme levels of stress will negatively affect human perform a nee. It is the degradation of performance 
that is the key point when assigning high or extreme stress levels. Typically, this will occur when the 
context of a situation deviates from what is anticipated (leading to confusion, uncertainty, fear or 
overloading the capabilities of the human operator). Situations that are expected, even though t hey 
might result in some anxiety in the human operators, should be judged nominal. Remember, some 
enhanced level of stress can be good in that it can help the operators stay focused. The analyst is 
cautioned against being too analytical in assigning a stress level. Even if we could predict the specific 
individual subjected to the context of interest (which we can't), everyone handles stress a little 
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differently. Therefore, the focus here (for High or Extreme Stress) is on those situations outside of what 
the operator(s) have experienced or trained for. 

Levels for the stress PSF in SPAR-H are: 

• Extreme-a level of disruptive stress in which the performance of most people will deteriorate 
drastically, the so-called stress performance cliff. This is likely to occur when the onset of the 
stressor is sudden and the stressing situation persists for long periods. This level is also 
associated with the feeling of threat to one's physical well-being or to one's self-esteem or 
professional status, and is considered to be qualitatively different from lesser degrees of high 
stress (e.g., catastrophic failures can result in extreme stress for operating personnel because of 
the potential for radioactive release). 

• High-a level of stress higher than the nominal level (e.g., instruments with anomalous readings 
or unexpected alarms; loud, continuous noise impacts ability to focus attention on the task; the 
consequences of the task represent a threat to plant safety). This level basically encompasses 
any situation where there is a perceived threat that can result in significant health or financial 
consequences (such as loss of the plant). 

• Nominal-the level of stress that is conducive to good performance. Also, this level slhould be 
assigned whenever stress is judged to not be a performance driver. 

• Insufficient Information- if you do not have sufficient information to determine if this is a 
performance driver or to choose among the other alternatives, assign this PSF level. Note that 
Insufficient Information is quantified with the same value as Nominal. 

It is important to note that stress is not independent of other PSFs. Often stress results from limited 
time, high complexity, poor procedures, poor training, poor work processes, or poor crew dynamics. 
However, the analyst should make an effort to avoid any "double counting" of specific influencing 
factors. If time constraints are being accounted for in the Available Time PSF, then the effect of time on 
the Stress/Stressors PSF should be minimized {note that other details of the context, not explicitly 
accounted for in other PSFs might still need to be accounted for in the Stress/Stressors PSF). While high 
or extreme stress does increase the probability of an error, it does not guarantee failure; people can and 
have succeeded during high-stress scenarios. 

The key to assigning a level to this PSF is the distinction between high and extreme stress. Extreme 
stress is qualitatively different from high stress, and is likely to occur if a problem is prolonged, such as 
multiple equipment failures, if the crew has had prolonged difficulties controlling plant parameters, or in 
situations where there is a severe threat to personnel or plant safety. 

3.3 Complexity 

Complexity refers to how difficult the task is to perform in the given context; it considers both the task 
and the environment. The moire difficult the task is to perform, the greater the chance for human error. 
Similarly, the more ambiguous the task is, the greater the chance for human error. Complexity also 
considers the mental effort required, such as performing mental calculations, memory requirements, 
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understanding the underlying model of how the system works, and relying on knowledge instead of 
training, practice or procedures. Complexity can also refer to physical efforts required, such as physical 
actions that are difficult because of complicated patterns of movements. 

In general, a task with greater complexity requires greater skill and comprehension to successfully 
complete. Multiple variables are usually involved in complex tasks. Concurrent Diagnosis of multiple 
events and execution of multiple actions at the same time is more complex than diagnosing and 
responding to single events. 

The levels used for complexity in SPAR-H are: 

• Highly Complex-very difficult to perform. There is much ambiguity in what needs to be 
diagnosed or executed. Many variables are involved, with concurrent diagnoses (or actions). 
For example, an unfamiliar equipment line-up is required that involves defeating interlocks on 
valves. 

• Moderately Complex-somewhat difficult to perform. There is some ambiguity in what needs to 
be diagnosed or executed. Several variables are involved, perhaps with some concurrent 
diagnoses (or actions). For example, an atypical system startup is executed requiring the 
manual connection of backup power supplies. 

• Nominal-not difficult to perform. There is little ambiguity. An easily managed number of 
variables or inputs are involved. The organization of information or execution of steps is 
relatively straightforward with little potential for confusion. Also, nominal should be chosen 
when this PSF is judged as not being a performance driver. 

• Obvious Diagnosis-Diagnosis becomes greatly simplified. There are times when a problem 
becomes so obvious that it would be difficult for an operator to misdiagnose. The most 
common and usual reason for this is that validating and/or convergent information becomes 
available to the operator. Such information can include automatic actuation indicators or 
additional sensory information, such as smells, sounds, or vibrations. When such a compelling 
cue is received, the complexity of the diagnosis for the operator is reduced. There are three 
characteristics needed to qualify a diagnosis as obvious. First, the situat ion needs to be 
relatively simple, a single event only. Second, the indications need to be clear and 
unambiguous. Third, it needs to be something the operators have experienced before (at least 
in training). An example that might fit this profile is an uncomplicated turbine trip, where a 
single cause results in multiple but consistent indicators and alarms, and the operators have 
seen it in the training simulator. 

Note that there is no obvious action PSF level assignment available to the analyst. Easy to 
perform actions are encompassed in the nominal complexity rate. 

• Insufficient information-if you do not have sufficient information to determine if this is a 
performance driver or to choose among the other alternatives, assign this PSF level. 

A crew or operator's understanding of the situation can influence complexity. If the crew does not have 
an adequate understanding of the nature of the problem, solving it becomes more complex, as the plant 
parameters often do not respond as expected. Key to assigning a level for this PSF is determining how 
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challenging the situation is to the operator/crew. Obviously, complexity is a relative issue. As with all 
other PSFs, there is the potential to double-count the effects of complexity. To a well-trained and 
experienced operator/crew, a particular situation might be simple, whereas for those poorly trained or 
inexperienced it might be very complex. As a general rule, the analyst should avoid double-counting the 
effects of a PSF. If the Experience/Training PSF is assessed negatively, the analyst should avoid including 
the effects of experience/training in the Complexity PSF. 

3.4 Experience/Training 

This PSF refers to the experience and training of the operator(s) involved in the task. Included in this 
consideration are years of experience of the individual or crew, and whether or not the operator/crew 
has been t rained on the type of accident, the amount of time passed since training, the frequency of 
training, and the systems involved in the task and scenario. Another consideration is whether or not the 
scenario is novel or unique (i.e., whether or not the crew or individual has been involved in a similar 
scenario, in either a training or an operational setting). Specific examples where training might be 
deficient are guidance for bypassing engineered safety functions, guidance for monitoring reactor 
conditions during reactivity changes, and guidance for monitoring plant operation during apparently 
normal, stable conditions for the purpose of promoting the early detection of abnormalities. Levels 
used for this PSF in SPAR-Hare: 

• Low-less than 6 months of relevant experience and/or training. This level of 
experience/training does not provide t he level of knowledge and deep understanding required 
to adequately perform the required tasks, does not provide adequate practice in those tasks, or 
does not expose individuals to various abnormal conditions. 

• Nominal- more than 6 months of relevant experience and/or training. This level of 
experience/training provides an adequate amount of formal schooling and instruction to ensure 
t hat individuals are proficient in day-to-day operat ions and have been exposed to abnormal 
conditions. Also, this level should be assigned if the analyst judges Experience/Training to not 
be a performance driver. 

• High-extensive experience; a demonstrated master. Th is level of experience/training provides 
operators with extensive knowledge and practice in a w ide range of potential scenarios. Good 
training makes operators well prepared for possible situations. 

• Insufficient Information-if you do not have sufficient information to determine if this is a 
performance driver or to choose among the other alternatives, assign this PSF level. 

If Training/Experience has been judged to be a performance driver, then this PSF might also include the 
quality of the training provided. If the simulator training does not match plant response, training might 
be judged as low. If t he training does not cover the given situation, training might be judged as low, as 
would be the case if training were incomplete or incorrect. If t he training for a particular situation is 
infrequently conducted, to the ext ent that important skills and concept s are not regularly rehearsed and 
refreshed, training might be considered low. Note that t he threshold of 6 months of experience and/or 
training for t he Low level should not be viewed as a firm rule; an activity that is well trained over five 
months may find the operator more qualified than one which is infrequently t rained over multiple years. 

8 



Extensive experience and training does reduce the likelihood of error, but people can and have made 
errors despite being highly trained. Also, note that training and experience are considered here in the 
aggregate. Consequently, low experience might be offset by good training (and vice versa). 

3.5 Procedures 

This PSF refers to the existence and use of formal operating procedures for the tasks under 
consideration. Use of procedures and the assignment of a PSF level for Procedures can apply to either 
Diagnosis or Action (or both). Past problems seen in event investigations involving procedures include 
situations where procedures give wrong or inadequate information regarding a particular control 
sequence. Another problem that has been cited is ambiguity in procedure steps. PSF levels differ 
somewhat, depending on whether the activity is a Diagnosis activity or an Action. In situations where 
multiple transitions between procedures are required to support a task or group of tasks, SPAR-H 
suggests that the analyst adjust the PSF for complexity accordingly. If the procedures themselves are 
problematic, then the analyst should assess the procedures and determine whether they should be 
assigned an "Incomplete" or "Available, but poor" rating. However, as with all PSFs in SPAR-H, a 
prerequisite to evaluating this PSF quantitatively is the qualitative determination of whether or not 
Procedures are in fact a performance driver for the subject HFIE. Levels used for this PSF in SPAR-H are: 

• Not Available-the procedure needed for a particular task or tasks in t he event is not available. 
However, this level should be used only if the analyst judges t hat the lack of procedures 
materially affects the error probability. If the analyst judges the Procedures PSF not to be a 
performance driver, then the Nominal level should be selected even though procedures might 
not be available. 

• Incomplete-information is needed that is not contained in the procedure or procedure 
sections; sections or task instructions (or other needed information) are absent. 

• Available, but Poor-a procedure is available but it is difficult to use because of factors such as 
formatting problems, ambiguity, or such a lack in consistency that it impedes performance. 

• Nominal-procedures are available and enhance performance, or the analyst judges this PSF as 
not a performance driver. 

• Diagnostic/Symptom Oriented-diagnostic procedures assist the operator/crew in correctly 
diagnosing the event. Symptom-oriented procedures {sometimes called function-oriented 
procedures) provide the means to maintain critical safety functions. These procedures allow 
operators to maintain the plant in a safe condition, without the need to diagnose exactly what 
the event is, and what needs to be done to mitigate the event. There will be no catastrophic 
result (i.e., fuel damage) if critical safety functions are maintained. Therefore, if either 
diagnostic procedures {which assist in determining probable cause) or symptom-oriented 
procedures (which maintain critical safety functions) are used, there is less probability that 
human error will lead to a negative consequence. This being said, if the symptom-based 
procedure is found to be inaccurate or awkwardly constructed, then the Procedures PSF should 
be negatively rated . 
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• Insufficient Information-if you do not have sufficient information to determine if this is a 
performance driver or to choose among the other alternatives then assign this PSF level. 

This PSF assesses the quality of procedures and other reference documents or information available to 
operators. If there is no procedure to cover the situation, then procedures are not available. The 
distinction between the levels "Incomplete" and "Available but poor'' can be difficult to make, but 
generally, if a procedure is missing important information, it is " Incomplete." If the procedure contains 
incorrect or inaccurate information, if it allows for or directs improper actions, or if it is difficu It to use or 
understand, then it is "Available but poor." 

Contemporary control room operating procedures are written to be diagnostic or symptom oriented. 
There may be the temptation to credit this level automatically for the Procedures PSF. This has the 
effect of lowering the HEP by a factor of 10. The assignment of "Diagnostic/symptom oriented" for the 
Procedures PSF should only be undertaken when there is clear evidence that the procedures will quickly 
help the operators diagnose a situation that would otherwise be difficult or would take considerable 
additional effort to diagnose without particular procedural guidance. This is the exception, not the rule. 

3.6 Ergonomics/HMI 

Ergonomics refers to the equipment, displays and controls, layout, quality, and quantity of information 
available from instrumentation, and the interaction of the operator/crew with the equipment to carry 
out tasks. Aspects of the human-machine interface (HMI) are included in this category. The adequacy 
or inadequacy of computer software is also included in this PSF. Examples of poor ergonomics might be 
found in the panel design layout, annunciator designs, and labeling. Plant instrumentation generally 
corresponds to the Diagnosis aspect of crew performance, whi le plant controls correspond to the Action 
aspect. 

When considering the panel design layout, event investigations at U.S. commercial nuclear facilities 
have shown that when necessary plant indications are not consolidated in one location, it is difficult for 
an operator to monitor all such indications to properly control the plant. If there is evidence that this is 
the case, a negative PSF value should be assigned. 

Examples of poor annunciator designs have been found where only a single acknowledge circuit is used 
for all alarms, which increases the probability that an alarm might be cleared before it is recognized. A 
problem also exists when alarms have set points that are very close to the nominal value for a 
parameter. Additionally, alarm set points that do not correspond to the current mode of operation 
(e.g., at-power set points triggering alarms during low power) can result in a high number of 
inappropriate or nuisance alarms that may distract the operator or cause him or her to overlook 
relevant alarms. 

Examples of poor labeling include instances where labels are temporary, informal, or illegible. Multiple 
names used for the same piece of equipment can cause confusion and create ambiguity in 
communication. Job performance aids can also be considered a special case of ergonomics. However, 
in SPAR-H, if the job performance deficiency is related to a procedure, t hen the preferred means of 
evaluating the situation is to apply this information to t he Procedures PSF, as opposed to the 
Ergonomics PSF. For example, if the procedure does not matclh the equipment to be used, then the 
equipment-procedure deficiency should be noted in the Procedures, not the Ergonomics, PSF. 
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During low power and shutdown (LPSD) plant operations, certain information is assumed for the 
nominal ergonomics case. For Boiling Water Reactors this includes availability of reactor coolant system 
(RCS) level instrumentation and residual heat removal (RHR) system instrumentation. For Pressurized 
Water Reactors, this includes the availability of RHR system instrumentation, the availability of RCS 
temperature instrumentation, and the availability of RCS level instrumentation. 

Levels of the Ergonomics/HM I PSF in SPAR-Hare: 

• Missing/Misleading-the required instrumentation fails to support Diagnosis or post Diagnosis 
behavior, or the instrumentation is inaccurate (i.e., misleading). Required information is not 
available from any source (e.g., instrumentation is historically so unreliable that operators 
ignore the instrument, even if it is registering correctly at the time). Note that this PSF level also 
includes failed and faulty instrumentation and indications. 

• Poor-the design of the plant negatively impacts task performance (e.g., poor labeling, needed 
instrumentation cannot be seen from a work station where control inputs are made, or poor 
computer interfaces). 

• Nominal-the design of the plant supports correct performance, but does not enhance 
performance or make tasks easier to carry out than typically expected (e.g., operators are 
provided useful labels; the computer interface is adequate and learnable, although not easy to 
use). Again, as with all PSFs, the nominal level should be assigned whenever the analyst judges 
the PSF as not a performance driver. 

• Good- the design of the plant positively impacts task performance, providing needed 
information and the ability to carry out tasks in such a way that lessens the opportunities for 
error (e.g., easy to see, use, and understand computer interfaces; instrumentation is readable 
from workstation location, with measurements provided in the appropriate units of measure). 

• Insufficient Information-if you do not have sufficient information to determine if this is a 
performance driver or to choose among the other alternatives, assign th is PSF level. 

Included in Ergonomics and HMI is the quality and quantity of information available from displays and 
gauges, control sensitivity and panel layout, usability of tools and quality of materials, and control 
accessibility, among others. If instrumentation is inaccurate, incomplete, missing, or unavailable, then 
HMI is "Missing/Misleading." Issues such as poor panel displays or layouts, inadequate control 
sensitivity or accessibility are best assessed as "Poor." Note that although a typical control room 
console may not meet usability criteria of being intuitive or easy to use, the extensive training and 
experience of the crew allows them to interact with the system in an effective manner. They are able to 
get the information they need to monitor and diagnose plant states, and they are able to control all 
necessary parameters. Any deficiency in this basic functionality should be considered "Poor" or 
"Missing/Misleading." 
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3. 7 Fitness for Duty 

Fitness for duty refers to whether or not the individual is physically and mentally suited to the task at 
hand. Issues that might degrade Fitness for Duty include fatigue, sickness, drug use (legal or illegal), 
overconfidence, personal problems, and distractions. Fitness for duty includes factors associated with 
individuals, but not related to training, experience, or stress (which are covered by other PSFs). Levels 
used in SPAR-Hare: 

• Unfit-the individual is unable to carry out the required tasks, due to illness or other physical or 
mental incapacitation (e.g., having an incapacitating stroke). 

• Degraded Fitness-the individual is able to carry out the tasks, although performance is 
negatively affected. Mental and physical performance can be affected if an individual is ill, such 
as having a fever. Individuals can also exhibit degraded performance if they are inappropriately 
overconfident in their abilities to perform. Other examples of degraded fitness include 
experiencing fatigue from long duty hours; taking cold medicine that leaves the individual 
drowsy and inattentive; or being distracted by personal bad news (such as news of a terminal 
illness diagnosis of a loved one). 

• Nominal-the individual is able to carry out tasks; no known performance degradation is 
observed. Nominal should also be used when the analyst judges the PSF as not a performance 
driver. 

• Insufficient Information-if you do not have sufficient information to determine if this is a 
performance driver or to choose among the other alternatives, assign this PSF level. 

Fitness for Duty encompasses much more than fatigue, such as impairment due to drugs (prescription, 
over-the-counter, or illegal) or alcohol, distraction due to personal or family issues, whether a person is 
physically or mentally capable of performing a task, or boredom. These issues are rarely docuimented in 

event reports, however; so, the most common Fitness for Duty issue cited is fatigue. 

Time of day plays a role in Fitness for Duty. For example, it is not unusual for persons to become drowsy 

in the early afternoon, after lunch. For individuals accustomed to a night shift, cognitive functioning in 
the early hours of the morning is poorer than during the day. lln circumstances such as this, a PSF 
assignment of "Degraded Fitness" might be appropriate. The type of task a person is working on also 
influences fitness for duty: it is well documented that people are bad at extended vigilance or 
monitoring tasks. Performance typically drops after about 30 minutes of continuous monitoring. 

3.8 Work Processes 

Work Processes refer to aspects of doing work, including inter-organizational, safety culture, work 
planning, communication, and management support and policies. How work is planned, communicated, 
and executed can affect individual and crew performance. If planning and communication are poor, 
then individuals might not fully understand the work requirements. Work Processes include 
consideration of coordination, command, and control. Work Processes also include any management, 
organizational, or supervisory factors that may affect performance. Examples seen in event 
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investigations are problems due to information not being communicated during shift turnover, as well 
as communication with maintenance crews and auxiliary operators. 

The shift supervisor also plays a major role in Work Processes. Instances where the shift supervisor gets 
too involved in the specifics of the event-in contrast to maintaining a position of leadership in the 
control room-would indicate a breakdown in Work Processes. 

Conditions with effects adverse to quality are also included in the Work Processes category, as are 
problems associated with a safety-conscious work environment. This includes retaliation by 
management against allegations as it pertains to a failure event under investigation. For example, the 
analyst must decide whether utility management actions against maintenance staff have any bearing on 
a particular control room action or maintenance action under evaluation. If the analyst believes there is 
such evidence, then the appropriate negative level for Work Processes PSF might be assigned. 

Additionally, any evidence obtained during the review of an operating event indicating inter-group 
conflict or indecisiveness (e.g., between engineering and operations), or an uncoordinated ap1Proach to 
safety, is eva luated in SPAR-H as a Work Process problem. Schisms between operators and 
management are also considered Work Process problems. 

SPAR-H does directly acknowledge potential problems between the regulator and licensee as they might 
affect operator and crew performance. It is assumed that problems in communication or adherence to 
enforcement actions or notices are indicative of Work Process problems. 

Finally, inadequacies in the utility corrective action program (CAP), such as failure to prioritize, failure to 
implement, failure to respond t o industry notices, or failure to perform root cause analyses as required 
by regulation, are considered in SPAR-H as a Work Process issues. Because there are so many potential 
areas of concern within the Work Process category that influence assignment of a PSF level, the analyst 
is directed to provide as much information as possible in the worksheet space provided, listing the 
reasons for assigning a particular Work Processes PSF level. 

Levels used for this PSF in SPAR-H are: 

• Poor-performance is negatively affected by the work processes at the plant (e.g., shift turnover 
does not include adequate communication about ongoing maintenance activities; poor 
command and control by supervisor(s); performance expectations are not made clear). 

• Nominal-performance is not significantly affected by work processes at the plant, or work 
processes do not appear to play an important role (e.g., crew performance is adequate; 
information is avai lable, but not necessarily proactively communicated). The analyst should 
select nominal when the PSF is judged as not a performance driver. 

• Good- work processes employed at the plant enhance performance and lead to a more 
successful outcome than would be the case if work processes were not well implemented and 
supportive (e.g., good communication; well-understood and supportive policies; cohesive crew). 

• Insufficient Information-if you do not have sufficient information to determine if this is a 
performance driver or to choose among the other alternatives, assign this PSF level. 
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Work Processes is a "catch-all" PSF, encompassing organizational and management issues, culltural 
issues, safety culture, communications, crew dynamics, work planning and scheduling, supervision, 
conduct of work, and problem identification and resolution. The assignment of "Poor" or "Good" should 
follow from clear indications that aspects of work processes degraded or enhanced performance. For 
example, simply having a crew that communicates well is not sufficient reason to credit "Good" for 
Work Processes. If, on the other hand, good communication clearly helped to quickly diagnose an event 
at the plant, it would be appropriate to credit Work Processes as "Good." Because so many factors are 
encompassed under Work Processes, it might be possible that a particular situation both features 
positive and negative aspects of the same PSF. In such cases, the most dominant factor should be 
considered as the main weighting factor. Precedence may be given to factors that degraded 
performance in such cases. 

4. Step-3 - Calculate PSF-Modified HEP 

Once the PSFs levels have been assigned, then the final HEP is simply the product of the nominal HEP 
and the PSF multipliers. When Diagnosis and Action are combined into a single HFE, the two HEPs are 
calculated separately and then summed to produce the composite HEP. The analyst should note that 
HEPs are probabilities of the union of Diagnosis and Action and should be calculated accordingly. The 
SPAR-H documentation in (Gertman et al., 2005) does not limit the probability of the union of Diagnosis 
and Action, meaning it is possible to have a value exceeding 1.0. However, if the two probabilities are 
small, then the Rare-Event approximation (i.e., the simple arithmetic sum) is acceptable. In the event 
that a combined Diagnosis and Action HEP approaches or exceeds 1.0, the following equation should be 
applied: 

HEP(Diagnosis+Action) = HEP(Diagnosis) + HEP(Action) - [HEP(Diagnosis) x HEP(Action)) 

If multiple PSFs have been judged to negatively impact an HEP, then there is the possibility that the final 
individual HEP might be greater than one. If this is the case, then an adjusted PSF is calculated and used 
in the formula provided in the worksheets: 

where NHEP is the respective nominal HEP for Diagnosis and Action and PSFcomposite is the product of the 
PSF level multipliers. This formula will ensure that the individual Diagnosis and Action HEP values do not 
exceed a probability limit of 1.0. 

5. Step-4 -Accounting for Dependence 

Simply stated, dependence exists when the occurrence of one event affects the likelihood of a second 
event. In the current context of HRA, dependence exists when the occurrence of one event (typically a 
hardware or human failure event, but could be a success event) results in a change to t he probability of 
a subsequent human failure event. Mathematically for two events "A" and "B" this is simply stated as: 
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P(A*B) = P(A I B) * P(B) 
= P(BIA) * P(A) 
'# P(A) * P(B) 

In PRA and HRA, dependence can be accounted for either explicitly or implicitly. In modeling hardware 
failures, dependence can be represented explicitly in fault tree logic (for example) by a support system 
sub-tree feeding multiple front-line systems. Shared equipment dependence can be modeled by 
repeating the basic events for that single piece of equipment in multiple fault trees for systems that 
share that piece of equipment. Other hardware dependencies, such as common maintenance or 
designs, are modeled implicitly using one of the available common-cause fai lure (CCF) models (i.e., beta 
factor, multiple Greek letter, or alpha factor). These CCF models are used to account for dependencies 
that are not otherwise explicitly included in the PRA or SPAR models. 

Similarly in HRA (and in SPAR-H in particular) dependencies can be accounted for either explicitly or 
implicitly. An explicit representation of dependence is through common PSF adjustments. If tra ining is 
poor, stress is high, or available time is short, multiple HFEs could be affected, and this dependence is 
accounted for by adjusting the appropriate PSFs for each affected HFE. However, there are other 
potential causes of dependence that are not accounted for through PSFs but which might still need to be 
included in the final quantification of two or more HFEs in the same sequence or cut set. 

THERP (Swain & Guttman, 1983) defines dependence as "the situation in which the probability otfailure 
[emphasis added] of one task is influenced by whether other tasks were successful or not. The 
dependence may exist between two tasks performed by one person, or between t he tasks performed by 
different persons" (pg 2-6). The THERP HRA method discusses dependence entirely at a subtask level, at 
the level of pressing buttons and turning switches, and posits that dependence at the subtask level is the 
rule, rather than the exception; HRA analysts have to justify independence 

The SPAR-H HRA method (Gertman, et al, 2005) has adapted the THERP model of dependence at the 
HFE level, versus the subtask level at which it is used by TH ERP. At the HFE level, which typically involves 
multiple tasks, an uncritical application of THE RP-style dependence assessment is not appropriate, as 
the factors that lead to dependence across HFEs are not the same as those within a task. The SPAR-H 
authors posit that dependence at the HFE level arises from mindset: dependence arises from the 
knowledge or lack of knowledge of the performer of the second task about the occurrence or effect of a 
previous task. This dimension of knowledge cuts across the model of human performance, as mental 
models are updated to coincide with experience, and therefore are impacted by PSFs. 

In determining the level (i.e., degree) of dependence, SPAR-H adapts from TH ERP the factors of same 
person/crew, close/not-close in time, same/different location, and presence/absence of additional cues. 
SPAR-H also adapts the same dependence levels used in TH ERP: zero, low, moderate, high, and 
complete. 

Spurgin (2009) elaborated upon the concept of dependence, dleclaring that cognitive connection 
between human actions is a crucial criterion for dependence to exist between human actions: 

"If human actions are cognitively connected, then there is likely to be close connection 
between the events (i.e., strong dependence). Events are cognitively connected when 
their Diagnosis is connected by the same set of plant indications, or when a procedure 
couples them. Actions stemming from the same Diagnosis of plant indications are 
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cognitively connected. Under these conditions, if an error is made in detecting, 

diagnosing, or deciding, then all of the corresponding actions are likely to be erroneous" 
(p. 66). 

In other words, dependence at the HFE level occurs when operators have an incorrect mental model 
about the situation (or diagnosis of the event) and that incorrect mental model persists across time. 

Therefore, as dependence arises from mindset, the key to postulating dependence between human 
actions is postulating a single mindset that spans HFEs. 

What this means for dependence assessment in SPAR-H is that groups of tasks that are considered as a 
whole (i.e., at the HFE level), do not readily lend themselves to a routine, THERP-style assumption of 

dependence. At the HFE level, unless two HFEs are cognitively connected (as by an incorrect mental 

model of the situation), there is probably no deRendence. When dependence does exist, it can be 
broken if operators receive information from any source that is sufficient to cause them to correct their 

diagnosis or mental model of the event. 

In fact, it might be argued that HFEs tend to be, by definition, independent of one another. The 

subtasks that comprise an HFE might be considered dependent subtasks; however, the boundlaries 

between HFEs mark the logical points where dependence is broken at the higher level of the HFE. 

At the HFE Level, independence is more likely; dependence is the exception rather than the rule. 

Analysts should still consider whether it is present, however. Independence should not be assumed 
without first asking the question and considering the context of the situation. Instead, analysts should 

first justify why dependence is present, and then determine dependence level. Additional guidance for 
assigning dependence level is still in development and not available at this time. For now, analysts 

should not feel constrained by the dependence level table in SPAR-H. It was designed to identify 

situations in which there is likely to be an unchanged mindset. Analysts should allow themselves some 
flexibility in using the table, and if they can justify a different level than the one prescribed by the table, 

they should feel free to use the level they believe is warranted by the situation and document their 

assumptions. 

In order to determine whether dependence is present between HFEs, and if so, to properly characterize 

the level of dependence, the analyst must assess: 

• The sequence of events that has led to this point in the accident scenario, 

• Important plant/equipment status and performance, and 

• The context surrounding the tasks described in the HFE. 

- Performance drivers, PSFs. 
- Causal connections from previous activities and/or equipment issues. 

For LPSD conditions, it is especially important that the analyst consider off-normal situations, such as 
situations without full instrumentation or adequate procedural guidance, as such situations can provide 

more opportunity for deRendence to arise than typical full-power conditions. In full-power situations, 
instrumentation and procedures may serve as additional cues to aid the operator in diagnosing the 

situation and breaking out of an incorrect mindset, thus breaking dependence. It is important to clarify 
here that there is not a different method for assessing dependence for LPSD conditions. However, 
dependence might be more of a concern for LPSD than for at-power conditions. 
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Simply having two or more HFEs together in a sequence or cut set does not make them dependent. A 
psychological basis must exist (the HFEs must be psychological ly connected). Analysts should review the 
situation and context carefully and consider, for example, the following factors: 

• Time (to allow forgetting and emptying of working memory), 

• Location (introducing new information, potentially interrupting the script), 

• Same person or crew (allows for mindset to develop), and 

• Cues (stimulate the human to think differently). 

All these aspects should be considered within the framework of the accident scenario context (e.g., 
simply having the same person, close in time, no additional cues, etc., does not necessarily mean 
dependence is present). 

Also, analysts should be alert to a situation that produces a cut set with two HFEs, which are separated 
by a success. The success will not be evident in the cut set, but will be seen by following the sequence in 
the event tree. The presence of the success could indicate a break in the mindset of the operators. 

In a normal or familiar situation, with good procedures, no compelling reason for dependence exists. 
Some compelling reasons that can cause dependence (this list is not exhaustive): 

• No feedback, 

• Misleading feedback, 
• Masking of symptoms, 

• Disbelieving indications, 

• Incorrect situation assessment or understanding of the event in progress, 

• Situation mimics an often-experienced sequence, 

• Situation triggers a well-rehearsed, well-practiced response, and 

• Time demand, workload, and task complexity (such that a slip, lapse, or mistake is more likely). 

All these factors serve to instill or reinforce a mindset in the operator. 

It is expected that the qualitative analysis and resulting context and operational story would help to 
identify the existence of compelling reasons for dependence. The analyst should be on the lookout for 
situations in which operators develop an incorrect mindset about the situation and identify ways in 
which that mindset can be corrected to break dependence. 

5.1 Clarification of the Second-Checker Dependence Adjustment 
In the SPAR-H dependency table, there are instructions for what is known as the "Second Checker" 
adjustment:3 

"When considering recovery in a series, e.g., 2nd, 3rd, or 4th checker: If this error is the 
3rd error in the sequence, then the dependency is at least moderate. If this error is the 
4th error in the sequence, then the dependency is at least high." (p. A-7)." 

a The use of second checkers is a plant specific practice and is not modeled in SPAR. The analyst will have to determine the 

specific practices in use that affect the condition or event under consideration. 
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Further explanation is available in the SPAR-H document: 

"Adjust the level of dependency if a second, third, or fourth checker is being modeled as 
part of recovery. For example, if the event is the third basic event (second checker) in 
the sequence, dependency must be no less than moderate; if it is the fourth event (third 
or fourth checker), the dependency must be no less than high. If there is a compelling 

reason for less dependence, do not apply the rule, but document the reason in the block 
above the rule." [emphasis added) (p. 62). 

There has been confusion about when this rule should be applied, and it appears that it is being applied 
in situations it was not intended to address. The rule was adapted from THE RP, where it applies to 
recovery subtasks within an HFE. Thus, in SPAR-H, the second, third, and fourth checker adjustment 
applies ONLY when all of the following apply: 

• A second, third, or fourth checker of an action is being modeled as part of a recovery, 

• The second, third, or fourth checker is standing over the shoulder of the operator, checking 
work, and 

• The relationship between the operator and the checker(s) is important in creating the 
psychological basis. 

For example, if the second checker and the operator know each other well, trust each other, 
and the second check does not use a form, then dependence is likely. 

It is a question of the rigor of the work processes and associated documentation for the checking. To 
clarify further, in a sequence or cut set from a SPAR model, it is rare that the second HFE in the 
sequence serves as a second check of the first HFE (the authors cannot think of an example when this 
would be the case, but we cannot rule it out). 

It is important that analysts understand this point: Merely because the HFE is the second, third, or fourth 

HFE in a sequence or cut set does not mean that the "Second Checker" rule applies. Furthermore, the 
SPAR-H guidance allows analyst flexibility in applying this rule, granting permission for them to justify a 
lower level of dependence if they feel the situation warrants it. So, generally speaking, unless the 
events being modeled are rewveries with "independent" checkers as described above, the "Second 
Checker" rule will not apply. 

6. Step-5 - Minimum Value Cutoff 

In past applications of HRA in general, and SPAR-H in particular, questions have arisen concerning 
extremely small HEPs. Basically, the question is: how small can an HEP (or combination of HEPs in a 
sequence or cut set) become before it becomes unrealistic and unbelievable? As HEPs become smaller 
and smaller, the associated potential failure mechanisms become more and more incredible (but not 
impossible). At what point does the calculated HEP fall below the likelihood of very incredible (but 
possible) failure mechanisms, which are not being accounted for in the calculated fai lure probability? 

This concept can be illustrated with a simple example. Based on the well known Framingham Heart 
Study, the average rate of death from a heart attack in men ages 40-50 is about 10·6/hr. Consequently, 
for calculated HEPs in the range of 10·2 to 10-4, the contribution to the failure probability from incredible 
events like heart disease is insignificant and can be ignored. However, if a calculated HEP is in the range 
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of 10-6 or lower, now the contribution to the total failure probability from death caused by heart disease 
is a significant contributor and needs to be accounted for in the HEP quantification. Or more specifically, 
how is a human error probability of 10-6 credible, when the probability of that operator becoming 
incapacitated (from a heart attack) is 10-57 

When HEPs are being pushed down to the 10-5 range (literally, one in a million), failure mechanisms that 
would otherwise be judged to be insignificant contributors to the total failure probability and 
consequently could be ignored, now become relatively important contributors that need to be included 
in the HEP estimate. There exist a virtually infinite number of potential failure mechanisms; as 
probabilities become smaller and smaller, more and more of these incredible failure scenarios become 
relevant to the failure modeling. It is for this reason that the lower bound on a single HEP in SPAR-H is 
suggested to be 10-5_ 

For situations where there is extensive time available or other extenuating circumstances that would 
support a very low HEP, the validity of very low probabilities would require estimating the likelihood of 
the operators committing an error that was simply not recoverable. The concern then is not one of: 
given enough time, surely the operators would eventually get it right, but what is the chance (1 in a 
million?) that a mistake is made that prevents further efforts at getting it right? The TMI accident is an 
example where many hours were available but still mistakes were made. Empirical evidence suggests 
that HEPs in such a low range can only be associated with highly repetitive, highly skilled actions, such as 
weapons disassembly. Again, more thought and research are needed to provide a basis for extremely 
low HEP estimates. A recent report that explores this issue further is (EPRI, 2010). 

The analyst should understand that typical post-initiator HEPs are expected to be in the range of0.1 to 
10·4 (see section 5.3.3.8, page 5-17 of NUREG-1792; Kolaczkowski, Forester, Lois, & Cooper, 2005). 

The Good Practices for HRA document (Kolaczkowski,et al., 2005) does not address the issue of a lower 
bound on a single HEP, but recommends a joint HEP lower bound of lE-5 for sequences or cut sets 
containing more than one HFE. After conferring with the authors of the Good Practices document, it is 
clear that this lower bound was motivated principally by concerns about dependence among HFEs in a 
cut set. Essentially, it was included to ensure that analysts consider dependence between HFEs in a cut 
set or sequence, but was not intended to constitute a hard and fast lower limit. It is permissible that a 

Uoint HEP be lower than 10-5 if there is a good basis for little or no dependence among the HFEs 
appearing in the sequence or cut set. 
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From: 
To: 

Subject : 
Date: 

Kozak Laura 
Mitman Jeffrey: Montecalvo Michael 
FW: Risk Assessment - Clinton Divison 2 DG Unavailable 
Thursday, August 09, 2018 2:22:58 PM 

From: Joe Edom [mailto:JEdom@jensenhughes.com] 

Sent: Thursday, August 09, 2018 1:14 PM 

To: Koza k, Laura <Laura.Kozak@nrc.gov> 

Subject: [External_Sender) Risk Assessment - Clinton Divison 2 DG Unavailable 

Laura, 

I received a notification that the file was to big. Please use this file sharing to download a 
copy of the assessment. 

As always, please let me know if you have any questions. 

Joe Edom 
Non Responsive 



From: 
To: 
Cc: 
Subject: 
Date: 

Laura and Jeff, 

Montecalvo Michael 
Mitman Jeffrey: Kozak Laura 
Eona&l 
RE: Update on Clinton Detailed Risk Evaluation 

Wednesday, August 29, 201 8 4:27:00 PM 

Thank you for the update and the succinct explanation of the modeling complexities. 
Mike 

From: M it man, Jeffrey 

Sent: Wednesday, August 29, 2018 3:29 PM 

To: Montecalvo, Michael <Michael.Monteca lvo@nrc.gov>; Franovich, Mike 

<M ike.Franovich@nrc.gov>; Felts, Russell <Russell.Felts@nrc.gov> 

Cc: Kozak, Laura <Laura.Kozak@ nrc.gov>; Fong, CJ <CJ.Fong@nrc.gov> 

Subject: FW: Update on Clinton Deta iled Risk Evaluation 

As Laura describes below, the Clinton DRE is currently GTG. The issues is that for a 3.5 
day period at cold shutdown, late in the outage, during their spring refueling outage neither 
the Div. 1 or Div. 2 EOG was functional. The Div. 1 because of planned maintenance and 
the Div. 2 because of a DP. The PD actually covers 6.5 days, however, the Div. 1 EOG 
was operable for 3 of the 6.5 days, so the total risk is dominated by the 3.5 days with 
neither EOG functional. 

Region Ill is exploring conducting a SERP on Sept. 21 st. We continue to refine the DRE 
and I'll work with Laura to prepare the SERP package. We are also talking with the 
licensee about the possibility of a trip to discuss preliminary insights and to gather 
additional information to modify the risk model as required. 

Jeff Mitman 

From: Kozak, Laura 

Sent: Wednesday, August 29, 2018 3:18 PM 

To: Stoedt er, Karla <Karla.Stoedter@nrc.gov>; Louden, Patrick <Patrick.Louden@nrc.gov> 

Cc: Sanchez Sant iago, Elba <Elba.SanchezSantiago@nrc.gov>; Sargis, Daniel 

<Daniel Sargis@nrc gov>; Lara, Julio <Julio Lara@nrc gov>; Hanna, John <John Hanna@nrc gov>; 

Phi ll ips, Charles <Charles Phillips@nrc gov>; Mit man, Jeffrey <Jeffrey Mjtman@nrc gov> 

Subject: Update on Clinton Detailed Risk Evaluation 

(b )(5) 



(b )(5) 

Please let me know if you have any quest ions. I w ill conti nue t o send period ic updates. 

La ura 



Note to requester: The attachment to this email has 
been redacted in its entirety under FOIA Ex. B5 
( deliberative process privilege). 

From: Mitman Jeffrey 
To: 
Cc: 

Montecalvo Michael: Kichline Michelle: Leech Matthew: Demers Jerrod: Hartle Brandon 
Eona&l 

Subject: RE: Re-evaluation of HFE for EDG non recovery - Clinton 

Friday, October 26, 2018 5:44:21 PM Date: 
Attachments: HEP- SD-EPS-XHE-XM-NR01 H/EDG2l template xlsx 

Attached is a template Excel file. If you haven't seen it, it makes quantification straight 
forward. Simply place one "X" in each PSF section. 

Jeff Mitman 

From: M itman, Jeffrey 

Sent: Friday, October 26, 2018 9:09 AM 

To: Mont ecalvo, Michael <Michael.Montecalvo@nrc.gov>; Kichline, M ichel le 

<M ichelle.Kichline@nrc.gov>; Leech, Mat t hew <Matthew.Leech@nrc.gov>; Demers, Jer rod 

<Jerrod.Demers@nrc.gov>; Hartle, Brandon <Brandon.Hartle@nrc.gov> 

Cc: Fong, CJ <CJ.Fong@nrc.gov> 

Subject: RE: Re-eva luation of HFE for EDG non recovery - Clinton 

Michelle has asked for some additional information. I'm supplying it to everyone. 

1. The only EOG specific alarm in the MCR that I'm aware of is the "Tripped Diesel 
Gen 1 B" annunciator. The alarm response card is attached. Obviously, there will 
be multiple additional MCR indications that the LOOP has occurred. Keep in mind 
that EDG1 was tagged out for maintenance and would not attempt to start. EDG3 
would start and load the Div. 3 bus, however, the MCR knew that the only 
associated RCS injection pump (HPCS) was tagged out for maintenance. Even if 
the HPCS pump were available, plant procedures describe situations without EDG1 
and EDG2 but with EDG3 as a SBO. Because EDG2 was the protected EDG 
during the period of interest, the MGR would at least initially focus on it. 

2. The Loss of AC Power procedure (CPS 4200.01) in Step 1.5 defines an ELAP as "A 
total and sustained (> 1 hour) loss of both off site and onsite AC power sources as a 
result of a postulated Beyond Design Basis External Event (BDBEE) which is 
expected to exceed the 4 hour SBO coping period (emphasis added)." While the 
language about BDBEE is clear and unambiguous, it was also clear from discussion 
with the Clinton personnel that if the loss of powered occurred from some other 
initiator, they would still consider utilization of the FLEX equipment. We (NRG) 
immediately saw this narrow definition but after discussions with Clinton personnel 
opted to ignore the definition and to credit FLEX where appropriate. Michelle asked 
specifically: When are the crews trained to go to ELAP? My interpretation of all of 
the information supplied: If they expect that the SBO to last more than 1 hour. 
Specifically, if they have a "high assurance of power restoration, " they will not 
declare the ELAP. This has been a topic of intense discussion both with the 
licensee and internally. However, this question is outside the definition of the HFE 
that you have been asked to evaluate. 

The HFE write-up refers to CPS 3506.01 P002 "Division 2 Diesel Generator Operations." 
should have supplied this in my original email. I will reiterate what the HFE says about this 
procedure: 



Section 8 (of CPS 3506.01) supplies operator guidance on how to place EDG2 in 
standby using CPS 3506.01 P002, "Division 2 Diesel Generator Operations." This 35 
page procedure supplies no guidance on troubleshooting diesel failures to start. 
However, it does supply checklists on how to place the diesel in standby and how to 
start and stop the diesel. The standby setup discussion has sub-sections on the 
lubricating oil, the starting air, and jacket water diesel fuel oil systems. This lineup 
process entai ls some 100 steps. In those steps there is specific direction to open 
and lock open the starting air receiver outlet valves 1DG160 and 161. This is the 
specific, proceduralized direction to open the valves that are the cause of the 
diesel's failure. 

Let me know if you have additional questions. 

Thanks for the help. 

Jeff Mitman 

From: Mitman, Jeffrey 

Sent: Monday, October 22, 2018 11:54 AM 

To: Monteca lvo, Michael <Michae!.Montecalvo@nrc.gov>; Kichl ine, M ichel le 

<Michelle.Kich!ine@nrc.gov>; Leech, Matthew <Matthew.Leech@nrc.gov>; Demers, Jerrod 

<Jerrod Demers@nrc.gov>; Hart le, Brandon <Brandon Hartle@nrc.gov> 
Cc: Fong, CJ <CJ Fong@nrc gov> 
Subject: Re-evaluation of HFE for EDG non recovery - Cl inton 

Mike Franovich has requested that I poll the branch for their insights and input into a 
significant HFE on the Clinton SDP. The SDP address a 3.5 day period during their most 
recent refueling outage during which neither the Div. 1 nor 2 EDG was available. The 
SERP has determined that the finding is preliminarily White. A choice letter has been 
written and the licensee has requested a Reg. Cont. 

The HFE looks at the non-recovery probability of the inadvertently unavailable EDG2. It is 
a dominant HFE and is driving the results. 

The purpose of the re-evaluation is to use it as additional sensitivity analysis and input into 
the final decision making. 

Attached is the HFE analysis itself minus the quantification. I have not supplied the 
quantification as I don't want it to influence your analysis. Also attached are the annunciator 
response card for the associated annunciators. Finally, attached are the relevant 
procedures. 

Hopefully, the HFE analysis document will supply all of the information needed to 
understand the scenario and what the operators would have faced. In reality, you w ill 
probably have questions. 

Please review the HFE document. Also the procedures to the degree you feel necessary. 
I'll try to find a time slot after the SRA counterparts meeting this week to meet as a group to 



answer any questions and to go through the quantification. 

There is one additional piece of information that I want everyone to have. The non
recovery probability for an EOG based on data is 0.88 for the one hour available. 

Thanks for the help. 

Jeff Mitman 



(b )(5) 



(b )(5) 



(b )(5) 



Note to requester: The attachment to this email 
has been redacted in its entirety under FOIA Ex. 85 
( deliberative process privilege). 

From: 
To: 

Cc: 
Subject: 
Date: 
Attachments: 

Jeff, 

Montecalvo Michael 
Mitman Jeffrey 
EPna&l 
RE: Re-evaluation of HFE for EDG non recovery - Clinton 

Thursday, November 01, 2018 1 :43:05 PM 

HEP- SD-EPS-XHE-XM-NR01H/EDG2l template MTM xlsx 

Attached is my analysis. The psf's that I changed from nominal have comments in the spreadsheet. 

IMHO, the fact that this is dur ing the outage (OCC manned, maintenance personnel available, extra 

operations fol ks ava ilable, etc.) combined with the fact that t he actual problem should be fairly 

obvious once the fault presents itself make t his a relatively reliable action. I think the additiona l 

personnel is key in this point considering t hat although 5 equipment operators missed it in their 

normal rounds, a 6th fina lly did identify it with no fault on the diesel. Once the SBO happens, all 

add it ional EOs wou ld be dispatched to investigate why the diesel didn't start. I would also ca ll t he 

electrica l shop and mechanical shop to send personnel ASAP. 

I also t hink t hat operations and OCC management that wil l be "helping" t he control room during the 

event wi ll understand t hat the ELAP declaration within 1 hr is based on limiting conditions that don't 

apply in their current configuration. Based on what I said above, I sti ll do believe that the shift 

manager wou ld have "high assurance" that recovery of the EDG will happen within the 4 hour coping 

time as t he loss of power procedure instructs. 

So, that's what I think. Let me know if you need anything else. Thanks for including me! 

Mike 

From: M itman, Jeffrey 

Sent: Monday, October 22, 2018 11:54 AM 

To: Monteca lvo, Michael <Michael.Montecalvo@nrc.gov>; Kichline, M ichelle 

<Michelle.Kichline@nrc.gov>; Leech, Matthew <Matthew.Leech@nrc.gov>; Demers, Jerrod 

<Jerrod.Demers@nrc.gov>; Hartle, Brandon <Brandon. Hartle@nre.gov> 

Cc: Fong, CJ <CJ.Fong@nrc.gov> 

Subject: Re-evaluation of HFE for EOG non recovery - Clinton 

Mike Franovich has requested that I poll the branch for their insights and input into a 
significant HFE on the Clinton SOP. The SOP address a 3.5 day period during their most 
recent refueling outage during which neither the Div. 1 nor 2 EOG was available. The 
SERP has determined that the finding is preliminarily White. A choice letter has been 
written and the licensee has requested a Reg. Conf. 

The HFE looks at the non-recovery probability of the inadvertently unavailable EDG2. It is 
a dominant HFE and is driving the results. 

The purpose of the re-evaluation is to use it as additional sensitivity analysis and input into 
the final decision making. 

Attached is the HFE analysis itself minus the quantification. I have not supplied the 



quantification as I don't want it to influence your analysis. Also attached are the annunciator 
response card for the associated annunciators. Finally, attached are the relevant 
procedures. 

Hopefully, the HFE analysis document will supply all of the information needed to 
understand the scenario and what the operators would have faced . In reality, you will 
probably have questions. 

Please review the HFE document. Also the procedures to the degree you feel necessary. 
I' ll try to find a time slot after the SRA counterparts meeting this week to meet as a group to 
answer any questions and to go through the quantification. 

There is one additional piece of information that I want everyone to have. The non
recovery probability for an EOG based on data is 0.88 for the one hour available. 

Thanks for the help. 

Jeff Mitman 
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From: 
To: 

Subject : 
Date: 
Attachments: 

Montecalvo Michael 
~ 
FW: Clinton SOP' Planning SERP Pre-Brief Presentation 
Wednesday, July 25, 2018 4:33:00 PM 
Clinton lnop Both EDGs SD 072018 (3).optx, 

From: M itman, Jeffrey 

Sent: Wednesday, July 25, 2018 2:23 PM 

To: Kozak, Laura <Laura.Kozak@nrc.gov> 

Cc: Montecalvo, Michael <Michael.Montecalvo@nrc.gov> 

Subject: RE: Clinton SDP Planning SERP Pre-Brief Presentation 

Laura, I've made you requested changes. The attached is what I'll use in the pre-briefing. 

On a side note, if the re-exit occurs as expected, it would be appreciated if some of the 
additional time gained could be set aside for the DRE. I know that the Region is squeezed 
by the constraints imposed by the process, but so is the DRE and this DRE requires 
building a model not simply pulling it off the self and exercising it 

Jeff Mitman 

From: Kozak, Laura 

Sent: Wednesday, July 25, 2018 12:48 PM 

To: Mitman, Jeffrey <Jeffrey.Mitmao@orc,gov> 

Subject: RE: Clinton SDP Planning SERP Pre-Brief Presentation 

Two comments -

On t he finding resolut ion schedule, t he date the IR wil l be issued is going to change because there is 

likely going to be a re-exit. Also, the dates f urther out wil l be set by the region and as you know are 

subject to change. Can you label t he schedule draft and make sure M ike and others know t hat t his 

will change but the most important point in front of us now is get t ing t he DRE done and conduct ing 

a SERP if necessary and exit ing and getting the report out? 

Thanks 

Laura 

From: M itman, Jeffrey 

Sent: Wednesday, July 25, 2018 11:38 AM 

To: Kozak, Laura <Laura.Kozak@nrc.gov> 

Subject: FW: Clinton SDP Planning SERP Pre-Brief Presentation 

Importance: High 



Always helps if I add your name to the email. 

This version incorporates Mike Montecalvo's edits. 

Jeff Mitman 

From: Mitman, Jeffrey 

Sent: Tuesday, July 24, 2018 3:56 PM 

To: Montecalvo, Michael <Michael.Montecalvo@nrc.gov> 

Subject: Clinton SO P Planning SERP Pre-Brief Presentat ion 

Mike, I've flushed out your start. Please take a look at the enclosed version. What is the 
current protocol for pre-briefing of planning SERPs, do we invite DIRS and OE? 

Laura, we have scheduled a briefing with ORA management on the planning SERP. 
Enclosed is the draft of what we put together. If you have a chance, comments are always 
appreciated. 

Jett Mitman 

From: Montecalvo, M ichael 

Sent: Tuesday, Ju ly 24, 2018 12:41 PM 

To: M itman, Jeffrey <Jeffrey.Mitman@nrc.gov> 

Subject: presentation 

Jeff, 
I am working on the presentation for tomorrow's prebrief. Attached is what I have so tar (not 
much) and I wi ll be working on it tonight after all my meetings for the day get complete. I am 
off on Thursday and Friday, so won't be at the planning SERP. I haven't had much time at 
all to look at this since picking up BC duties. 
Mike 
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Note to requester: This chart was provided to you in a previous 
release. 
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From: 
To: 

Subject : 
Date: 
Attachments: 

Jeff, 

Montecalvo Michael 
Mitman Jeffrey 
RE: Clinton SOP Planning SERP Pre-Brief Presentation 
Tuesday, July 24, 2018 5:20:00 PM 
Clinton lnop Both EDGs SD 072018 (2).optx, 

Just a couple edits made in the attached. 

Slide 5, 3rd bullet added "procedure available" 
Slide 9, moved "PD clock ends" to the correct date sequence 
Also, saved to pptx instead of the template fi le format 

Mike 

From: Mitman, Jeffrey 

Sent: Tuesday, July 24, 2018 3:56 PM 

To: Monteca lvo, Michael <Michael.Montecalvo@nrc.gov> 

Subject: Clinton SOP Planning SERP Pre-Brief Presentation 

Mike, I've flushed out your start. Please take a look at the enclosed version. What is the 
current protocol for pre-briefing of planning SERPs, do we invite DIAS and OE? 

Laura, we have scheduled a briefing with ORA management on the planning SERP. 
Enclosed is the draft of what we put together. If you have a chance, comments are always 
appreciated. 

Jeff Mitman 

From: Montecalvo, M ichael 

Sent: Tuesday, Ju ly 24, 2018 12:41 PM 

To: Mitman, Jeffrey <Jeffrey.Mjtman@nrc gov> 

Subject: presentation 

Jeff, 
I am working on the presentation for tomorrow's prebrief. Attached is what I have so far (not 
much) and I will be working on it tonight after all my meetings for the day get complete. I am 
off on Thursday and Friday, so won't be at the planning SERP. I haven't had much time at 
all to look at this since picking up BC duties. 
Mike 
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From: 
To: 

Subject: 
Date: 

Helton Donald 
Kozak Laura: Garmoe Alex: Mitman Jeffrey 
ROP metrics w.r. t. Clinton SDP 
Thursday, August 09, 2018 1 :41 :00 PM 

Laura / Alex / Jeff: 

(b )(5) 

Don 

THESE ARE UNOFFICIAL VALUES 
As of IFRB As of Current 

on 7/19 Planning 
SERP 

Inspection- Event/Condition 5/17/2018 
related Report Date 
dates Date Reactive ~5/24/ 18 

Inspection Need 
Determined 

SIT Entrance 6/20/2018 
Meeting 
SIT Inspection 6/29/2018 
Exit Meeting 
Re-exit TBD TBD 8/3/2018 
SIT Inspection TBD TBD TBD, but e.g., 
Report Issued 8/15/2018 

ROP and Reactive Met by 6/20/18 entrance due to lag between 
Traditional Inspection discovery of condition on 5/17/18 and when the 
Enforcement Initiation metric Region determined that a reactive inspection 
Metrics [E-2] was required 

ROP inspection 9/14/2018 
timeliness metric 
[E-4] 

ROP report issue 10/31 /2018 (est. assuming 9/17/2018 
metric [0-1] full E-4 time is used) 

Enforcement 10/27/2018 12/1/2018 
--

Notes 

Have not 
confirmed the 
actual date with 
the Reg ion 

30 days from 
the 
determination a 
reactive 
inspection is 
required 
120 days from 
issue 
identification 
date 
45 days from 
final exit on the 
PD 
120 days from 



-
action metric 

ROP SOP metric 1/29/2019 (est. assuming 
[E-5] full E-4 and 0 -1 time is 

used) 
255-day overall 1/29/2019 
target to 
complete all 
activity 

SOP-related Initial 8/29/2018 8/29/2018 
Milestones DRE/SERP 

Package Ready 
for Review 
Initial SERP - 9/13/2018 
target 
Choice letter - 9/26/2018 
issued 
Regulatory - 10/27/2018 
Conference 
Final - 11 /10/2018 
Determination 
Letter Issued 

Don Helton 
Division of Inspection and Regional Support (Rotational) 
Office of Nuclear Reactor Regulation 
US Nuclear Regulatory Commission 
(301 ) 415-1545 

final exist on the 
PD 

TBD, but 90 days from 
e.g.,11 /13/2018 inspection 

report issuance 
255 days from 
the discovery of 
the 
evenUcondition 

8/29/2018 

9/13/2018 

9/26/2018 

10/27/20 18 

11/10/2018 



From: 
To: 

Subject : 
Date: 

Kozak Laura 
Helton Donald 
RE: draft Clinton SERP package 
Friday, September 14, 2018 9:45:10 AM 

This is very good and I will talk to Jeff about how to characterize, possibly using something 
like this. 

From: Helton, Donald 

Sent: Friday, September 14, 2018 8:41 AM 

To: Kozak, Laura <Laura.Kozak@nrc.gov> 

Subject: RE: draft Cl inton SERP package 

Laura, 

(b )(5) 

Don 

Category I Item 

(b )(5) 

I Impact• 

.. . 
* Based on quant1tat1ve sens1t1v1ty analysis or qualitative Judgment (pQPulated cells are ust examples) 

From: Kozak, Laura 

Sent: Friday, September 14, 2018 8:36 AM 

To: Helton, Donald <Donald Helton@nrc gov> 



Subject: draft Clinton SERP package 

FYI. Questions/Comments? - I can 't change it at this point but wou ld be happy to discuss 
anything with you. 

Laura 



From: 
To: 
Subject : 
Date: 

FYI 

franovjch Mike 
~ ; McDermott Bria□ 
Awareness: Outreach: Post Clinton EDG SERP regroup 
Monday, February 18, 2019 5:01 :00 PM 

From: Franovich, Mike 

Sent: Monday, February 18, 2019 5:01 PM 

To: Lara, Julio <Julio.Lara@nrc.gov>; Wi lson, George <George.Wilson@nrc.gov>; Miller, Chris 

<Chris.Mil ler@nrc.gov> 

Subject: Outreach: Post Clinton EOG SERP regroup 

SES only 

Julio, George, and Chris, 

(b )(5) 

In the spirit of moving forward, I have a very short, options based proposal in the works that 
will hopefully resolve the impasse. My goal is to avert a lengthy second SERP meeting by 
achieving management alignment before-hand. There are some management perspectives and 
dynamics from each of our vantage points that may be best discussed amongst ourselves. 

If we could have a discussion later this week and possibly strategize, it would be greatly 
appreciated. I will share the three options (includes White and Green) in advance of the 
discussion. Looking at your calendars I checked what could be available. Perhaps lunch-time 
(EST) this Thursday may work. 

Best, 



(b)(5) 

7 U.S.NRC 
United $rares Nuclear Regulaco ry Commission 

Protecting People and the Environment 



(b)(5) 

2 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

3 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

4 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

5 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

6 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

7 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

8 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

9 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

10 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

11 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

12 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

13 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

14 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

15 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

16 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

17 ~ U . . NR 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

(b)(5) 

18 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

19 ~ U.S.NRC 
Unhtd Statts Nud tar Rr-gulatory Commission 

Protttting hople and the E11viro11mn1t 



(b)(5) 

20 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

21 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

22 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

23 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

24 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

25 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

26 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

27 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(5) 

28 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



Note to requester: This chart was 
provided to you in a previous release. 

Cavity full End lowering 
, ... cavity level 

"-. 13:54 ~ 6 inches below flange 
09:43 

begin lowering 

cavity level 

RPV Last bolt tensioned I . 01:51 

D Mode 5 • 
" Mode4 

• Div . 2 EDG "available" Start hydro 

• Div. 2 SX avai lable • LPCS / SRV Alt. SD< 

• RCIC restorable • RHR/SDC A OOS 

(using Div. 1 DC Power) 
• Div. 2 EOG op 

ff)·?Ll 

02:30 
• NSPS op • Div. 1 4Kv bus 1/S but inop. 

• Div. 2 AC 1/S & op • Div. 1 EOG unavailable 

Di 
• Div. 2 DC 1/S & op End hydro • Div. 1 DC unavailable 

v. 2 AC Bus 1/S I 08:00 RHR/SDC A 1/S • LPCS (Div. 1) unavailable 

17:25 12:53 • RHR / SOC A unavailable 

5/9 00:30 5/16 5/12 5/li 
00:0( 00:00 00:00 !__II 00:0( - , __ ,_ 

• • • • • • 
5/11 I 

-

I 5/13 5/15 
00:00 00:20 00:00 23:28 00:00 

arting Conditions RPV First I 05:13 
• RHR/SDC B 1/S 

HR/SOC A 1/S 
bolt tensioned ERAT 1/S • RHR/SDC A 00S 

AT 1/S 
iv. 2 EOG unavail. 23:09 

iv. 2 AC bus 00S 
• RHR/SDC B "Operable" 
• LPCI C & SRVs available 

iv. 2 DC 00S 

St 
•R 
• R 
• D 
• D 
• D 
• D 
• E 

iv. 2 SX unavailable ••••••••••••••••••• 
RAT 00S 

Actual relat ive ri sk level ..................... , 
••• 

4 

• • Planned risk level (not to scale) 

RCS water level 

I Div. 2 EOG operable 

21:04 

01:30 
HPCS recoverable 
(after fill & vent) HPCS 

Available 

11:18 

,_ 

• -

5/17 
00:00 I 15:04 

Div. 2 EDG available 

••••••••••••• 
••• 

5/18 
00:00 

• 

... ., 
Version Dat e: 07-23-2018 

Pre Dec1s1onal - 29 

. 
') 

" 



Note to requester: This 
chart was provided to you 
in a previous release. Shutdown LOOP ET 

Loss of Off site Power - EMERGENCY POWER AC POWER RECOVERY # 
M4 LATE SUPPLY - (DIV I AND II) - 24 / 1 Hours 

SD-M4L-LOOP SD-EPS SD-AC-REC-24H 

0 0 
1 

0 0 
2 

0 3 
0 

End State 
(Phase - CD) 

SD-M4L-LOOP-T > 
SD-M4L-LOOP-T > 
S0-M4L-LOOP-T > 

30 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



<DUMMY-FT> 

Note to requester: This chart was provided to you in a previous release. 

SO-SOC 

Shutdown LOOP ET cont. 
LOW PRESSURE COOLANT ALTERNATE INJECTION HI PRESSURE CONTAINMENT 

VENTING-SO 
ElectricaJ Connecf on Div. Power Aeoovery End State 

(Pila•• ·CO) INJECTION (no FLEXc.rechl • CDS SW$ FWS aind INJECTIONS (HCS/CRD) 
het'♦• A!w,11ys Fail$durino 

3 to Div. 2 Correction Faiceor for 

SO-CVS ELEC XTIE TTCU Unoove 

c >-----r-----c >----c >-----0---1 7 

,-c~-~ 1 (--i (l--(---~ ~::~::~ 
OK 

o-L_o------1__ ( ►------0---I 10 OK 

~ ooco 0---~1=11=!:====co=.=s=o==:::: 

o -----c )-----·( )------0-----0---I 12 I o-~1 13==!==0K===:::: 
OK 

H;ghi:~--,-•··•-e::-j_o-[o-----C ~:=: =:: ::::::::==::===: 
~ ooCO o---1 16 CO-SO 

::=:::::====:::: 
0---1 17 OK 

njec1<>n ,....,_____~ )------ ~- =:::;::=====: 
stoco o---1 1s co~so 

c J-------r i-------c >------•c >------0---;:I =1=9=::==::::;oK====: 
I ( >-----{ >-----·( )-----0---1 20 OK 

1n;ec,on@h;g•~o=---{__ I I 0---::=I =2=1 :::===o=K===: 
o-L_o------1__ ( )------o---:=1 =2=2 :::===o=K==::::: 

co-so ..._ __ ,r >---------1• J--------c i----t ~ ,. co 0---1 23 
~:::::====:::: 

r-l---o---~12~•::==0K=~ 
._ __ No_;_n(jecl-oo-• ______ 1: ►-------r i-------~~0---~1 =25=!:====0=K==~ 

~ o---1 26 co-so 

31 

TTCU.10H ._ _ _.. ______ __, 

~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtm mnu 



32 ,._ ~ - ·- ·- ·---- 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(D)(tl) 

33 ~ U.S.NRC 
United Sutcs N...clcar R(t1d.11orr Com,niuion 

Prot«ting P~opl~ and th~ Envirtmmnu 



(b)(tl) 

NRC 
1vl.11orr Com,niuion 

Prouaing PttJpl~ and th~ Envirtmmnu 



(b)(5) 

7 U.S.NRC 
United $rares Nuclear Regulaco ry Commission 

Protecting People and the Environment 



(b)(5) 

2 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

3 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

5 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

6 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 



(b)(5) 

8 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

9 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

10 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

11 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

12 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

13 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

14 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

15 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

16 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

17 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

18 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

19 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

20 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

21 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

23 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

24 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

25 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

26 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

27 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

28 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

29 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

30 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

31 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

l(b)(5) 32 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

33 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

34 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

35 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

36 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

37 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

38 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

39 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

40 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



41 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



42 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

43 ~ U.S.NRC 
Unhtd Statts Nudtar Rr-gulatory Commission 

Protttting hople and the E11viro11mn1t 



(b)(5) 

44 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

45 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

46 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

47 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

48 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

49 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

so ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

51 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



Cavity full 

Note to requester: This chart was 
provided to you in a previous 

End lowering release. 
.... cavity level 

~ 13:54 ~ 6 inches below flange 
09:43 

begin lowering 

cavity level 

RPV Last bolt tensioned 

01:51 . 
D Mode 5 • Mode4 ~ ... 

• Div . 2 EDG "available" Start hydro 

• Div. 2 SX avai lable • LPCS / SRV Alt. SD< 

• RCIC restorable 
• Div. 2 EOG op 

• RHR/SDC A OOS 

(using Div. 1 DC Power) /'l'J •?LI. 

02:30 
• NSPS op • Div. 1 4Kv bus 1/S but inop. 

• Div. 2 AC 1/S & op • Div. 1 EOG unavailable 

Di 
• Div . 2 DC 1/S & op End hydro • Div. 1 DC unavailable 

v. 2 AC Bus 1/S I RHR/SDC A 1/S • LPCS (Div. 1) unavailable 08:00 
17:25 12:53 • RHR / SOC A unavailable 

5/9 00:30 5/16 5/12 5/lL 00:0( 00:00 

!_-// 00:00 00:0C - ·-- -

• • • • • • 
5/11 I 

-

I 5/13 5/15 
00:00 00:20 00:00 23:28 00:00 

arting Conditions RPV First I 05:13 
• RHR/SDC B 1/S 

bolt tensioned ERAT 1/S • RHR/SDC A 00S 
HR/SOC A 1/S 
AT 1/S 
iv. 2 EOG unavail. 23:09 

iv. 2 AC bus 00S 
• RHR/SDC B "Operable" 
• LPCI C & SRVs available 

iv. 2 DC 00S 

St 
•R 
• R 
•D 
•D 
•D 
•D 
• E 

iv. 2 SX unavailable ••••••••••••••••••• 
RAT 00S 

Actual relative risk level ..................... , 
••• • • • Planned risk level (not to scale) 

RCS water level 

I Div. 2 EOG operable 

21:04 

01:30 
HPCS recoverable 
(after fill & vent) HPCS 

Available 

11:18 

·-• -

5/17 
00:00 I 15:04 

Div. 2 EDG available 

••••••••••••• I•• 

5/18 
00:00 

• 

... ., 
Version Date: 07-23-2018 

52 

. 
) 
~ 



Note to requester: This chart 
was provided to you in a 
previous release. Shutdown LOOP ET 

Loss of Off site Power - EMERGENCY POWER AC POWER RECOVERY # 
M4 LATE SUPPLY - (DIV I AND II) - 24 / 1 Hours 

SD-M4L-LOOP SD-EPS SD-AC-REC-24H 

0 0 
1 

0 0 
2 

0 3 
0 

Pre-Decisional 

End State 
(Phase - CD) 

SD-M4L-LOOP-T > 
SD-M4L-LOOP-T > 
S0-M4L-LOOP-T > 

s3 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



<DUMMY-FT> 

Note to requester: This chart was provided to you in a 
previous release. 

SO-SOC 

Shutdown LOOP ET cont. 
LOW PRESSURE COOLANT ALTERNATE INJECTION HI PRESSURE CONTAINMENT 

VENTING-SO 
ElectricaJ Connecf on Div. Power Aeoovery End State 

(Pila•• ·CO) INJECTION (no FLEXc.rechl • CDS SW$ FWS aind INJECTIONS (HCS/CRD) 
het'♦• A!w,11ys Fail$durino 

3 to Div. 2 Correction Faiceor for 

SO-CVS ELEC XTIE TTCU Unoove 

c >-----r-----c >----c >-----0---1 7 

,-c~-~ 1 (--i (l--(---~ ~::~::~ 
OK 

o-L_o------1__ ( ►------0---I 10 OK 

~ ooco 0---~1=11=!:====co=.=s=o==:::: 

(}-----( >-----·0·----·0·----0---I 12 I 0-~1 13==!:===oK===:::: 
OK 

H;ghi:~--,-•··•-e::-j_o-[o-----C ~:=: =:: ::::::::==::===: 
~ ooCO o---1 16 CO-SO 

::=:::::====:::: 
0---1 17 OK 

njec1<>n ,....,_____~ )------ ~- =:::;::=====: 
stoco o---1 1s co~so 

c >-------r i-------c >------•c >------0---;:I =1=9=::==::::;oK====: 
I ( >-----{ >-----·( )-----0---1 20 OK 

1n;ec,on@h;g•~o=----{__ I I 0---::=I =2=1 :::===o=K===: 
o-L_o------1__ ( )------o---:=1 =2=2 :::===o=K==::::: 

co-so ..._--•r >---------1• >--------ci----t ~ ,. co 0---1 23 
~:::::====:::: 

r-l---o---~12~•::==0K=~ 
._ __ No_;_n(jecl-oo-• ______ 1: ►-------r i-------~~0---~1 =25=!:====0=K==~ 

~ o---1 26 co-so 
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TTCU.10H ._ _ _.. ______ __, 

~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~, ,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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(b)(5) 55 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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56 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



.2 NRC 
s:1111 ~,,,. y C".om,n loio11 

Prouctmg Pu,p/e and tin E11uiromnn1t 



(b)(5) 

7 U.S.NRC 
United $rares Nuclear Regulaco ry Commission 

Protecting People and the Environment 



(b)(5) 

2 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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3 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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4 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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5 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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6 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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7 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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8 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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9 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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(b)(5) 10 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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11 ~ U.S.NRC 
Unhtd Statts Nudtar Rr-gulatory Commission 

Protttting hople and the E11viro11mn1t 
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12 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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13 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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14 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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15 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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16 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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17 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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18 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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19 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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20 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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21 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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22 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 
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23 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



Cavity full End lowering 
cavity level 

13:54 

Note to requester: This 
chart was provided to you in 
a previous release. 

09:43 

begin lowering 

cavit level 

~ 6 inches below flange 

RPV Last bolt tensioned 

01:51 

□ Modes Mode4 

• Div . 2 EDG "available" Start hydro 
• Div. 2 SX avai lable • LPCS / SRV Alt. SD< 

• RCIC restorable 
• Div. 2E 

(using Div. 1 DC Power) 
OGop 

• RHR/SDC A OOS 
t'l? ·?Ll 

p • Div. 1 4Kv bus 1/S but inop. 
02:30 • NSPS o 

C 1/S & op 
________ _.

1 
• Div . 2 A • Div. 1 EOG unavailable 

C 1/S & op End hydro • Div. 1 DC unavailable 
Div . 2 AC Bus 1/S 

17:25 

• Div . 2 D 

08: 00 RHR/SDC A 1/S • LPCS (Div. 1) unavailable 

12:53 • RHR / SOC A unavailable 

5/9 
00:0 

• II • 
5/11 
00:00 ...,_ __ ...... 0""0-:2_0 ... 

Starting Conditions RPV First 

• RHR/SDC A I/S bolt tensioned 

5/12 
00:00 

• 

00:30 

5/li 
00:0( , __ ,_ 

• • • -

I 5/13 5/15 
00:00 23:28 00:00 

I 05:13 
• RHR/SDC B 1/S 

ERAT 1/S • RHR/SDC A 00S 
I 

• RAT 1/S 
• Div. 2 EOG unavail. 
• Div. 2 AC bus OOS 

23:09 
• RHR/SDC B "Operable" 
• LPCI C & SRVs available 

• Div. 2 DC OOS 

5/16 
00:00 

• 

• Div. 2 SX unavailable ••••••••••••••••••• 
• ERAT OOS 

■■ 

Actual relative risk level .................... , 

Planned risk level (not to scale) 

Pre-Decisional 

01:30 

RCS water level 

Div. 2 EOG operable 

21:04 

HPCS recoverable 

after fill & vent HPCS 

Available 
11:18 

• 
5/17 
00:00 

15:04 
Div. 2 EDG available 

••••••••••• 
•• 

/18 
0 :00 

• 

Version Date: 07-23-2018 
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Note to requester: This 
chart was provided to you 
in a previous release. Shutdown LOOP ET 

Loss of Off site Power - EMERGENCY POWER AC POWER RECOVERY # 
M4 LATE SUPPLY - (DIV I AND II) - 24 / 1 Hours 

SD-M4L-LOOP SD-EPS SD-AC-REC-24H 

0 0 
1 

0 0 
2 

0 3 
0 

Pre-Decisional 

End State 
(Phase - CD) 

SD-M4L-LOOP-T > 
SD-M4L-LOOP-T > 
S0-M4L-LOOP-T > 

25 ~ U.S.NRC 
Unh c-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



<DUMMY-FT> SO-SOC 

Shutdown LOOP ET cont. 
LOW PRESSURE COOLANT ALTERNATE INJECTION HI PRESSURE CONTAINMENT 

VENTING-SO 
ElectricaJ Connecf on Div. Power Aeoovery End State 

(Pila•• ·CO) INJECTION (no FLEXc.rechl • CDS SW$ FWS aind INJECTIONS (HCS/CRD) 
het'♦• A!w,11ys Fail$durino 

3 to Div. 2 Correction Faiceor for 

SO-CVS ELEC XTIE TTCU Unoove 

c >-----r-----c >----c >-----0---1 7 

,-(~-~ 1 (--l (l--(--~~::~::~ 
OK 

o-L_o------1__ ( ►------0---I 10 OK 

~ ooco 0---~1=11=!:====co=.=s=o==:::: 
OK (}-----( >-----·0·----·0·----0---I 12 I o-~1 13=!==0K==:::: 

H;ghi:~--,-•··•-e::-j_o-[o-----C ~:=: =:: ::::::::==::===: 
~ ooCO o---1 16 CO-SO 

::=:::::====:::: 
0---1 17 OK 

njec1<>n ,....,_____~ )------ ~- =::::======:::: 
stoco o---1 1s co~so 

c >-------r i-------c >------•c >------0---;:I =1=9=::==::::;oK===:::: 
OK I ( >-----{ >-----·( )-----0---1 20 

1n;ec,on@h;g•~o=---{__ I I 0---::=I =2=1 :::===o=K===: 
o-L_o------1__ ( )------o---:=1 =2=2 :::===o=K==::::: 

co-so ..._--•r >---------1• >--------ci----t ~ ,. co 0---1 23 
~:::::====:::: 

r-l---o---~12~•::==0K=~ 
._ __ No_;_n(jecl-oo-• ______ 1: ►-------r i-------~~0---~1 =25=!:====0=K==~ 

~o---1 26 co-so 
TTCU.10H ._ _ _.. ______ __, 

Note to requester: This chart was 
provided to you in a previous release. 

26 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~, ,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



(b)(5) 

l(b)(5) I 77 
Unh c-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



28 ~ U.S.NRC 
Unhc-d Su,e~ N..cl.:11r ll"t"I~,,,. y C".om,nloio11 

Proucting Ptople and tin E11uiromnn1t 



NRC 
s:1111 ~,,,. y C".om,n loio11 

Proucting Pu,p/e and tin E11uiromnn1t 
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Clinton EDG SDP Schedule.mpp 
Thu 07/19/18 

ID Task Name Duration % Start Finish IMav June Julv Auaust I Seotember October November 
Comolete 04/29 105/06 I 05/131 05/20 I 05/271 06/03 I 06/1 o I 06/17 I 06/24 07/01107/06 I 07/15107/22 107/29 106/05 I 06/12 106/19 106/26 09/02 109/09 I 09/16109/231 09/30 I 10/07 I 10/14 I 10/21I 10/26I 11/04 I 11/11 I11/16 I 

1 

---y- EOG 1 B unplanned unavailabili 7 days 100% Fri 05/11/18 Thu 05/17/18 WDo/o ~ - - - - - -
~ t 

~ PD Clock ends 
-

Odays 0% Fri 09/14/18 Fri 09/14/18 ♦ 09/14118 

4 PD identified (exited with TBD) O days 100% Fri 06/29/18 Fri 06/29/18 r♦ 06/29/18 

---g- IRFB l 2 hrs 100% Thu 07/19/18 Thu 07/19/18 100% 

----r Planing SERP completed 

I 
2 hrs 0% Thu 07/26/18 Thu 07/26/18 0%1 - - - I-

---y- PD clock ends Odays ~ Sun 08/12/18 Sun 08/12/18 ~ 8/12/18 

6 SOP clock begins O days 0% Sun 08/12/18 Sun 08/12/18 ,A. "" ' ""10 

~ Issue IR 0 days 0% Sun 08/12/18 Sun 08/12/18 ~ 08/12/18 

----io 2% Wed 07/18/18 
- ~ -~ 

Perform DRE & write report 43 days Wed 08/29/18 2% '" 
~ SERP & DRE package 

- -
2% Wed 08/29Ti8 Wed 08/29/18 ♦ 0 hrs 8/29/18 

complete (ready for review) 

~ Initial SERP with HQ 
- 2hrs 0% Thu 09/13/18 Thu 09/13/18 

0%~ 

13 Write choice letter 13 days 0% Thu 09/13/18 Wed 09/26/18 0°/all 7L 

"""""i4 - -
0'/~ -Send choice letter 1 hr 0% Wed 09/26/18 Thu 09/27/18 

15 Reg conference 
-

8 hrs 0% Sat 10/27/18 Sun 10/28/18 0•1~ 

16 Write final determination letter 14 days 0% Sun 10/28/18 Sat 11/10/18 Lr ,.._ 

"""""i7 Final letter issued 0 days 0% Sat 11/10/18 Sat 11/10/18 I~ '""' 
""""Ts 

- - - -
SOP clock ends 0 days 0% Sat 11/10/18 Sat 11/10/18 ◄ 1/10/18 

Page 1 



ID Task Name Duration Slart Finish Predecessors Aor 22 '16 Mav 06 '16 Mav 20 '16 Jun 03 '16 Jun 17 '16 Jul 01 '16 Jul 15 '16 Jul 29 '16 Aua 12 '16 Aua 26 '16 Seo 09 '16 Seo 23 '16 Ocl 07 '16 Oct21 '16 Nov 04 '16 Nov 16 '16 
1 EOG 1 B unplanned unavailability 7 days Fri05/11/16 Thu 05/17/18 - i 09,J ~ PD Clock ends - 0days Fri 09/14116 Fri 09114118 1FS+120 days 

----r- PD identified (exiled wilh TBD) - 0days Fn 06/29116 ~ , 06129118 - - r+ 06/29 

4 IRFB 2 hrs Fri 07/20116 Fri 07120/18 ! 

------r- Planing SERP completed 2hrs Fn 07/27/16 ~ ri 07/27118 - I 

----r- PD clack ends 0days Sun 06/12/16 Sun 06112/18 3SF+45 days t< 6/12 

7 Issue IR 0days Sun 06/12/16 Sun 06112/18 6 ♦ 08/12 

6 Perform DRE & write report 
-

43 days Mon 07/16/16 ~ 06/28118 w- -
~ SERP & DRE package complete a hrs Tue 06/26/16 Wed 06/29/18 WSF-14 days ~L (ready for review) 

-
~ 10 Final SERP 2 hrs Wed 09/12/16 Wed 09112/18 11SF 

11 Write choice letter 14 days Wed 09/12/16 Wed 09/26/18 12SF 

12 Send choice letter 
-

1hr Wed 09126116 r Thu 09127118 13SF-30 days ~ 
13 Reg conference 

-
6 hrs Sat 10/27116 Sun 10126118 14SF 

-

~ 
14 Write final determination letter 14 days Sun 10126116 Sal 11/10118 15SF 

~ 1110 15 Final letter issued 0days Sal 11/10/16 Sal 11/10/18 17FF 

""""is SOP clack begins 0days Sun 06/12/16 Sun 06/12/18 6 ... ,. 
I 

17 SOP clock ends 
T 

0days Sat 11/10/18 Sal 11/10/18 16FS+90 days l 11,o 
I 

I 

Task Progress Summary External Tasks Deadline ◊ Project Project1 . . 
Date: Fri 07/13116 Split Milestone ♦ Project Summary External Milestone ♦ . 
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From: 

To: 
Cc: 
Subject: 
Date: 

Mitman Jeffrey 
franovich Mike: Lara Julio: Wilson George: Miller Chris 
Eoa.a.J;J; Kozak Laura: Casey Lauren : Dickson Billy: Aird Davjd: Garmoe Alex: Bowman Gregory 
Clinton SERP - Language from SPAR-H re additional personnel and its impacts on quantif ication 

Friday, March 01 , 2019 9:49:10 AM 

(b )(5) 

Jeff Mitman 

NUREG/CR-6883, "The SPAR-H Reliability Analysis Method" 

Executive Summary 

Page xiii 

"This report presents a simple HRA method for estimating the human error probabilities 
associated with operator and crew actions and decjsjons in response to initiating events at 
commercial U.S. nuclear power plants (NPPs)." 

In addition to the above short method's applicability discussion, the document addresses 
"the crew" over 150 times. The takeaway from this for me is that the method is not 
addressing actions performed by an individual but the action of the combined operational 
crew. It recognizes and supplies guidance on how to quantify the reliability of that crew. In 
the context of our discussion regarding who would be in the EOG room troubleshooting the 
failure to start, I would argue that the SPAR-H method recognizes that the PRA needs to 
take into consideration the entire crew and not the lone individual. An additional important 
point is that the methodology is silent to crew size, composition, etc., and whether is 
includes expertise outside the operations department, e.g., maintenance and engineering. 
However, there is a discussion of the TSC/EOC and its impacts, I discuss it next. 

3.6 Change in Time Performance Shaping Factor (PSF) 

Page 52 

"Time Advantage. Having three times the amount of time it normally takes the operators to 
place the system in service gives the operators more time to recover from their own errors, to 
troubleshoot, realign misalignments, and communica te with others outside the control room, 
such as auxiliary equipment operators that may be required to perform local manipulations, 
and, during emergencies, personnel staffing, the Technical Support Center (TSC), and 
Emergency Operations Center (EOC)." 

This citation documents SPAR-H's only reference to the TSC/EOC. It instructs the analyst 
to lower the failure probability when the time available significantly exceeds the time 
required. This citation documents that the authors consider the impact of the availability of 



the TSC/EOC and factored it into the methodology via the available time PSF. 

Section 5.1 Differences between At-Power and LP/SD 
Starting on Page 65 

(b )(5) 

"In the context of nuclear power plant operations, workload and stress are often closely 
related. Increased workload and stress were often cited in the literature as potential 
contributors to human error during LP/SD. The presence of a much larger staff, including 
less-experienced personnel at the plant, as well as the influence of extended work periods, 
can play significant roles in increasing the workload of operators. However, plant staff 
interviews indicate that high workload and stress, while potentially significant during 
LP/SD, did not appear to be at detrimental levels at the plant. It was stated that during an 
outage, the size of the operations crew is expanded and the shift organization is changed to 
minim ize the impact of the increased workload and to reduce the stress of outage of 
operations. These measures were cited by the staff as effective in minimizing the impact of 
outage operations on workload and stress. Therefore, we believe that the addition of 
personnel may increase organizational load, as opposed to individual load. Increased 
organizational load can result in unsafe acts, leading to human fai lure events. Perhaps future 
research will evaluate staffing and organization factors more directly." 



Mitman, Jeffrey 

From: 
Sent: 
To: 
Subject: 
Attachme nts: 

Mitman, Jeffrey 
Thursday, March 28, 2019 1 :43 PM 
Kozak, Laura 
RE: Clinton - insights from the risk evaluation 
Clinton LL from the risk evaluation j tm.docx 

Laura, my suggested additions to your draft. 

Jeff Mitman 

From: Kozak, Laura 

Sent: Wednesday, March 27, 2019 9:32 AM 
To: Mit man, Jeffrey <Jeffrey.Mitman@nrc.gov> 
Subject: Clinton - insights from the risk evaluat ion 

Jeff 

Please see attached and add/modify as appropriate. 

Laura 

Note to requester: The attachment to this email has 
been redacted in its entirety under FOIA Ex. B5 
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Mitman, Jeffrey 

From: 
Sent: 
To: 
Subject 
Attachments: 

Jeff 

Kozak, Laura 

Wednesday, March 27, 2019 9:32 AM 
Mitman, Jeffrey 
Clinton - insights from the risk evaluation 
Clinton LL from the risk evaluation.docx 

Please see attached and add/modify as appropriate. 

Laura 

6 

Note to requester: The attachment to this email has 
been redacted in its entirety under FO IA Ex. B5 
( deliberative process privilege). 
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Mitman, Jeffrey 

From: 
Sent: 

To: 
Cc: 
Subject: 

Categories: 

Jeff and Laura, 

Aird, David 
Wednesday, March 27, 2019 8:05 AM 
Mitman, Jeffrey; Kozak, Laura 
Garmoe, Alex 
Clinton White Finding Uncertainty 

Red Category 

In thinking about RIDM and the use of qualitative factors, Alex and I are exploring the communication of PRA 
results to SERP decision makers. 

Also, I recall there being a one-pager that perhaps showed the model assumptions, early PRA results, etc. 
This may have been used for the IFRB. I should know more about this, but it was right around the time I 
started in DIRS and may have slipped through the cracks. 

Finally, based on my research, the final determination letter should go out April 1. Let me know if that doesn't 
sound right. 

Thanks! 

-Oa.vi.d.. c/1-i.tul 
U.S. Nuclear Regulatory Commission 
Reactor Operations Engineer 
NRR/DIRS/IRAB 
(301) 287 - 0725 
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Mitman, Jeffrey 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Mitman, Jeffrey 
Thursday, March 14, 2019 4:17 PM 
Kozak, Laura 
Lara, Julio 
RE: Clinton 
Outline of Final Significance Determinat ion Response rev 8 jtm.docx 

Note to requester: The attachment to this 
email has been redacted in its entirety under 
FOIA Ex. B5 (deliberative process privilege). 

Lara and Julio, I've made a couple of minor tweaks to the language for your consideration. 

Thanks. 

Jeff Mitman 

From: Kozak, Laura 

Sent: Wednesday, March 13, 2019 3:12 PM 
To: Mitman, Jeffrey <Jeffrey.Mitman@nrc.gov> 
Subject: Clinton 

FYI. The attached version is what I gave to Julio after incorporating CJ's comments. Julio intends to review, 
reply to CJ, and then forward the input to be put in the final letter for concurrence. 

I will be out of the office until next Wednesday. 

Laura 

13 
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Mitman, Jeffrey 

From: 
Sent: 
To: 
Subject: 

Kozak, Laura 
Wednesday, March 13, 2019 1:10 PM 
Mitman, Jeffrey 
FW: Clinton Final Significance Determination Letter input 

Note to requester: The attachment to this email has 
been redacted in its entirety under FOIA Ex. B5 
( deliberative process privilege). 

Attachme nts: Out line of Final Significance Determination Response rev 7 (CJF comments).docx 

From: Fong, CJ 
Sent: Wednesday, March 13, 2019 11:49 AM 

To: Wilson, George <George.Wilson@nrc.gov>; Kozak, Laura <Laura.Kozak@nrc.gov>; Lara, Julio <Julio.Lara@nrc.gov>; 

Miller, Chris <Chris.Miller@nrc.gov>; Franovich, Mike <Mike.Franovich@nrc.gov> 
Subject: RE: Clinton Final Significance Determination Letter input 

Dear all, 
(b )(5) 

Please see attached. I 

.__ ________________________ ___.I t-'1ease let me know what you think. 

Respectfully, 
CJ 

From: Wilson, George 

(b)(5) / 

Sent: W ednesday, March 13, 2019 5:38 AM 
To: Kozak, Laura <Laura.Kozak@nrc.gov>; Lara, Julio <Julio.Lara@nrc.gov>; Miller, Chris <Chris.Miller@nrc.gov>; 

Franovich, Mike <Mike.Franovich@nrc.gov> 

Cc: Fong, CJ <CJ.Fong@nrc.gov> 
Subject: RE: Clinton Final Significance Determination Letter input 

I have given my comments to C J Fong 

From: Kozak, Laura 

Sent: Thursday, March 7, 2019 2:13 PM 

To: Lara, Julio <Julio.Lara@nrc.gov>; M iller, Chris <Chris.Miller@nrc.gov>; Franovich, Mike <Mike.Franovich@nrc.gov>; 

Wi lson, George <George.Wilson@nrc.gov> 
Subject: Clinton Final Significance Determination Letter input 

Please see attached for your review and comment as requested at the last SERP meeting. This document will 
ultimately be the attachment to the final letter describing the assessment of the post-regulatory conference 
information. We are still working on the actual letter but wanted to get this out to ensure a timely review and 
issuance of the letter. 

Please let me know if you have any questions. 

Laura 
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Mitman, Jeffrey 

From: Kozak, Laura 
Sent: Monday, March 11 , 2019 10:34 AM 

To: Mitman, Jeffrey 
Subject: RE: Clinton cover let ter 

(b )(5) 

...,I _...,..............,..,.,....,...----.......,.....-----.------------------1see below excerpt 
from the ROP basis document. · {b~{S} 

The philosophy behind the establishment of the thresholc 
essentially to assume that an increase in Pl values or co1 
if their root causes were uncorrected, be equivalent to ac 
and LERF metrics. This is clearer for the Pis than it is fo1 
relate to a time-limited undesired condition . For such ca~ 
indicative of an underlying performance issue that, if unci 
similar occurrences with the same frequency. 

From: Mitman, Jeffrey 
Sent: M onday, March 11, 2019 9:25 AM 
To: Kozak, Laura <Laura.Kozak@nrc.gov> 
Subject: RE: Clinton cover letter 

Laura, attached are my suggested edits. 

Jeff Mitman 

From: Kozak, Laura 
Sent: Friday, March 08, 2019 2:44 PM 
To: Mit man, Jeffrey <Jeffrey.Mitman@nrc.gov> 
Subject : Clinton cover letter 

Jeff 

I am working on a couple of paragraphs for the Clinton FSD cover letter. Can you help with the attached? 

Thanks 
Laura 
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Mitman, Jeffrey 

From: 
Sent: 
To: 
Subject: 

Mitman, Jeffrey 
Monday, March 11 , 2019 10:25 AM 

Kozak, Laura 
RE: Clinton cover letter 

Note to requester: The attachment to this email has 
been redacted in its entirety under FOIA Ex. B5 
( deliberative process privilege). 

Attachme nts: final significance cover letter input jtm.docx 

Laura, attached are my suggested edits. 

Jeff Mitman 

From: Kozak, Laura 

Sent: Friday, March 08, 2019 2:44 PM 
To: Mitman, Jeffrey <Jeffrey.Mitman@nrc.gov> 
Subject: Clinton cover letter 

Jeff 

I am working on a couple of paragraphs for the Clinton FSD cover letter. Can you help with the attached? 

Thanks 
Laura 
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Mitman, Jeffrey 

From: 
Sent: 
To: 
Subject: 
Attachme nts: 

Mitman, Jeffrey 
Thursday, March 07, 2019 2:29 PM 
Fong, CJ 
FW: Clinton Final Significance Determination Letter input 
Outline of Final Significance Determination Response rev 7.docx 

Note to requester: The attachment to this email 
has been redacted in its entirety under FOIA Ex. B5 
deliberative recess rivile e . 

CJ, attached is the latest version of the technical description of how we considered the Exelon new 
information. It has had substantial review by Laura and I and some additional input from Region Ill. 

Jeff Mitman 

From: Kozak, Laura 

Sent: Thursday, March 07, 2019 2:16 PM 

To: Mitman, Jeffrey <Jeffrey.Mitman@nrc.gov> 
Subject: FW: Clinton Final Significance Determination Letter input 

FYI. This version has incorporated some of Julio's initial comments. 

From: Kozak, Laura 
Sent: Thursday, March 07, 2019 1:13 PM 

To: Lara, Ju lio <Julio.Lara@nrc.gov>; Miller, Chris <Chris.Miller@nrc.gov>; Franovich, Mike <Mike.Franovich@nrc.gov>; 

Wi lson, George <George.Wilson@nrc.gov> 
Subject : Clinton Final Significance Determination Letter input 

Please see attached for your review and comment as requested at the last SERP meeting. This document will 
ultimately be the attachment to the final letter describing the assessment of the post-regulatory conference 
information. We are still working on the actual letter but wanted to get this out to ensure a timely review and 
issuance of the letter. 

Please let me know if you have any questions. 

Laura 
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Mitman, Jeffrey 

From: 
Sent: 
To: 
Subject: 

(b )(5) 

Kozak, Laura 

Wednesday, March 06, 2019 10:28 AM 
Mitman, Jeffrey 

Cl inton - I edited the paragraph below slightly. Are you okay with th is? 
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Mitman, Jeffrey 

From: 
Sent: 
To: 
Subject 
Attachments: 

Mitman, Jeffrey 
Wednesday, March 06, 2019 9:02 AM 
Kozak, Laura 

Note to requester: The attachment to this email has 
been redacted in its entirety under FOIA Ex. B5 
( deliberative process privilege). 

Outline of Final Significance Determination Response rev 3 jtm.docx 
Outline of Final Significance Determination Response rev 3 jtm.docx 
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Mitman, Jeffrey 

From: 
Sent: 
To: 
Subject: 

Mitman, Jeffrey 
Wednesday, March 06, 2019 8:58 AM 
Kozak, Laura 
FW: Clinton 

Attachme nts: Out line of Final Significance Determination Response rev 2 jtm.docx 

Jeff Mitman 

From: Mitman, Jeffrey 

Sent: Friday, March 01, 2019 5:33 PM 
To: Kozak, Laura <Laura.Kozak@nrc.gov> 
Subject: RE: Clinton 

Laura, here are my suggested edits . 

Jeff Mitman 

From: Kozak, Laura 

Sent: Thursday, February 28, 2019 3:45 PM 

To: Mitman, Jeffrey <Jeffrey.M itman@nrc.gov> 
Subject: Clinton 

Here is my first cut. 

Please edit as you see fit. 

Laura 
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Mitman, Jeffrey 

From: 
Sent: 
To: 
Subject 
Attachments: 

Kozak, Laura 

Monday, March 04, 2019 12:31 PM 
Mitman, Jeffrey 
Clinton 
Outli ne of Final Significance Determination Response rev 3.docx 

Note to requester: The attachment to this email has been redacted 
in its entirety under FOIA Ex. B5 (deliberative process privilege). 
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Mitman, Jeffrey 

From: 
Sent: 
To: 
Cc: 
Subject: 

Jeff Mitman 

From: Fong, CJ 

Mitman, Jeffrey 
Friday, March 01, 2019 5:14 PM 
Fong, CJ; Franovich, Mike; Lara, Julio; Wilson, George; Miller, Chris 
Kozak, Laura; Casey, Lauren; Dickson, Billy; Aird, David; Garmoe, Alex; Bowman, Gregory 
RE: Clinton SERP - Language from SPAR-H re additional personnel and its impacts on quantification 

Sent: Friday, March 01, 2019 3:58 PM 
To: Mitman, Jeffrey <Jeffrey.Mitman@nrc.gov>; Franovich, Mike <Mike.Franovich@nrc.gov>; Lara, Julio 
<Julio.Lara@nrc.gov>; Wilson, George <George.Wilson@nrc.gov>; Miller, Chris <Chris.Miller@nrc.gov> 

Cc: Kozak, Laura <Laura.Kozak@nrc.gov>; Casey, Lauren <Lauren.Casey@nrc.gov>; Dickson, Billy 
<Billy.Dickson@nrc.gov>; Aird, David <David.Aird@nrc.gov>; Garmoe, A lex <Alex.Garmoe@nrc.gov>; Bowman, Gregory 
<Grego ry.Bowman@nrc.gov> 

Subject: RE: Clinton SERP - Language from SPAR-H re additional personnel and its impacts on quantification 

Jeff, 

(b )(5) 

Respectfully, 
CJ 

From: Mitman, Jeffrey 
Sent: Friday, March 01, 2019 9:49 AM 

To: Franovich, Mike <Mike.Franovich@nrc.gov>; Lara, Julio <Julio.Lara@nrc.gov>; Wilson, George 

<George.Wilson@nrc.gov>; Miller, Chris <Chris.Miller@nrc.gov> 

Cc: Fong, CJ <CJ.Fong@nrc.gov>; Kozak, Laura <Laura.Kozak@nrc.gov>; Casey, Lauren <Lauren.Casey@nrc.gov>; 
Dickson, Billy <Billy.Dickson@nrc.gov>; Aird, David <David.Aird@nrc.gov>; Garmoe, Alex <Alex.Garmoe@nrc.gov>; 

Bowman, Gregory <Gregory.Bowman@nrc.gov> 

Subject: Clinton SERP - Language from SPAR-H re additional personnel and its impacts on quantificat ion 

(b )(5) 
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Jeff Mitman 

NUREG/CR-6883, "The SPAR-H Reliability Analysis Method" 

Executive Summary 

Page xiii 

"This report presents a simple HRA method for estimating the human error probabilities associated with operator 
and crew actions and decisions in response to initiating events at commercial U.S. nuclear power plants (NPPs)." 

In addition to the above short method's applicability discussion, the document addresses "the crew" over 150 
times. The takeaway from this for me is that the method is not addressing actions performed by an individual 
but the action of the combined operational crew. It recognizes and supplies guidance on how to quantify the 
reliability of that crew. In the context of our discussion regarding who would be in the EOG room 
troubleshooting the failure to start, I would argue that the SPAR-H method recognizes that the PRA needs to 
take into consideration the entire crew and not the lone individual. An additional important point is that the 
methodology is silent to crew size, composition, etc., and whether is includes expertise outside the operations 
department, e.g., maintenance and ,engineering. However, there is a discussion of the TSC/EOC and its 
impacts, I discuss it next. 

3.6 Change in Time Performance Shaping Factor (PSF) 

Page 52 

"Time Advantage. Having three times the amount of time it normally takes the operators to place the system in 
service gives the operators more time to recover from their own errors, to troubleshoot, realign misalignments, 
and communicate with others outside the control room, such as auxi liary equipment operators that may be 
required to perform local manipulations, and, during emergencies, personnel staffing, the Technical Support 
Center (TSC), and Emergency Operations Center (EOC)." 

This citation documents SPAR-H's only reference to the TSC/EOC. It instructs the analyst to lower the failure 
probability when the time available significantly exceeds the time required. This citation documents that the 
authors consider the impact of the availability of the TSC/EOC and factored it into the methodology via the 
available time PSF. 

Section 5.1 Differences between At-Power and LP/SD 
Starting on Page 65 

" fn the context of nuc lear power plant operations, workload and stress are often closely related. Increased 
workload and stress were often cited in the literature as potential contributors to human error during LP/SD. The 
presence of a much larger staff, including less-experienced personnel at the plant, as well as the influence of 
extended work periods, can play significant roles in increasing the workload of operators. However, plant staff 
interviews indicate that high workload and stress, wh ile potentially significant during LP/SD, did not appear to be 
at detrimental levels at the plant. It was stated that during an outage, the size of the operations c rew is expanded 
and the shift organization is changed to minimize the impact of the increased workload and to reduce the stress of 
outage of operations. These measures were cited by the staff as effective in minimizing the impact of outage 
operations on workload and stress. Therefore, we believe that the addition of personnel may increase 
organizational load, as opposed to individual load. Increased organizational load can result in unsafe acts, leading 
to human failure events. Perhaps future research will evaluate staffing and organization factors more directly." 

The above discussion shows that the methodology's authors were well aware of the difference between at
power and shutdown work load, staff size and composition. The authors considered it during their formulation 
of the LP/SD differences discussion, and in their judgment decided not to change the methodology to reflect 
that the plant's staff would be different during shutdown. 
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Mitman, Jeffrey 

From: Kozak, Laura 

Sent: Friday, March 01, 201910:24 AM 
To: M itman, Jeffrey 

Subject Clinton at-power 
Attachments: Events and Conditions Assessment (2019_03_01 _09_18_40).HTM 

~------~--~---~~-...,.,-~---, 
Note to requester: The attachment to this email has 
been redacted in its entirety under FO IA Ex. B5 

See attached at-power for comparison (deliberative process privilege). 
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From: 
To: 

Cc: 
Subject : 
Date: 

Mitman Jeffrey 
fQnQ....Q,!; franovicb Mike: felts Bussen 
Casey Lauren 
RE: Clinton information 

Monday, January 14, 2019 2:25:08 PM 

I recognize that it is a Region Ill area of responsibi lity. Laura has kept me in the loop as I'm t he 

ind ividual that originally ident ified the discrepancy between what the licensee put in t he record and 

what the surveys actua lly sa id. In addition, I suppose that it could have some impact on the SDP 

schedu le. 

In any case, I don't like to surp rise my management which is why I sent the information on for your 

awareness. 

Jeff Mitman 

From: Fong, CJ 

Se nt: Monday, January 14, 2019 2:17 PM 

To: Mitman, Jeffrey <Jeffrey.M itman@nrc.gov>; Franovich, M ike <Mike.Franovich@nrc.gov>; Felts, 

Russell <Russel l.Felts@nrc.gov> 

Cc: Casey, Lauren <Lauren.Casey@nrc.gov> 

Subject: RE: Clinton informat ion 

Thanks for the heads up, Jeff. Strictly speaking, t his is a Region Il l issue - not a DRA issue; however, I 

do think it's important for us to be informed and engaged. 50.9 violations are, of course, extremely 

serious. Please continue to keep me in the loop. 

-0 

From: M itman, Jeffrey 

Sent: Monday, January 14, 2019 1:41 PM 

To: Franovich, Mike <M ike.Franoyjch@nrc.gov>; Felts, Russell <Russell Felts@nrc gov>; Fong, CJ 

<CJ .Fong@nrc gov> 
Cc: Casey, Lauren <Lauren.Casey@nrc.gov> 

Subject: FW: Clinton information 

All, Region Ill is exploring a potential 50.9 violat ion regarding the Clinton EDG SDP. Attached is a 

document explaining t he issue. Region Il l intends to have an internal meeting to discuss the issue on 

Wednesday of this week. 

Jeff Mitman 

From: Kozak, Laura 



Sent: M onday, January 14, 2019 9:53 AM 

To: Lara, Jul io <Ju lio.Lara@nrc.gov>; Orlikowski, Robert <Robert.Or likowski@nrc.gov>; Riemer, 

Kenneth <Kenneth.Riemer@nrc.gov>; Cameron, Jam nes <Jamnes.Cameron@nrc.gov>; Heck, Jared 

<Jared.Heck@nrc.gov>; Stoedter, Ka r la <Karla.Stoedter@nrc.gov> 

Cc: Mitma n, Jeffrey <Jeffrey.Mitman@nrc.gov> 

Subject: Clinton information 

All 

Please let me know if you have any questions prior to Wednesday's discussion. 

Thanks 
Laura 



(b)(5) 

(b )(5) 

From: 
To: 
Subject : 
Date: 

Thanks, Jeff. 

CJ 

fQn.g,._CJ 

Mitman Jeffrey: Franovich Mike 
Re: Clinton EDG case - potential path forward 

Wednesday, February 20, 2019 6:46:41 AM 

From: M itman, Jeffrey 

Se nt: Tuesday, February 19, 2019 5:58 PM 

To: Franovich, Mike 

Cc: Fong, U 

Subject: RE: Clinton EDG case - potential path forward 

Will do. 

Jeff Mitman 

From: Franovich, M ike 

Sent: Tuesday, February 19, 2019 12:24 PM 

To: Mitman, Jeffrey <Jeffrey.Mitman@nrc.gov> 

Cc: Fong, U <CJ.Fong@nrc.gov> 

Subject: RE: Clinton EDG case - potential path forward 

Hi Jeff, 

Ah yes .... I was not clear which (b)(S) You are correct. I was referring to the~ 
"""(b..,..)(,.;-5),-------------r------" 

Thanks, 

From: M itman, Jeffrey 

Sent: Tuesday, February 19, 2019 11:03 AM 

To: Franovich, Mike <M ike Franoyjch@nrc gov> 

Cc: Fong, u <CJ Fong@nrc gov> 

Subject: RE: Clinton EDG case - potential path forward 

Am I correct? 

Jeff Mitman 



From: Fra novich , M ike 

Sent: Friday, Februa ry 15, 2019 4:29 PM 

To: M itman, Jeffrey <Jeffrey.Mitman@nrc.gov> 

Cc: Fong, CJ <CJ. Fong@nrc.gov> 

Subject: Clinton EOG case - potential path forward 

Jeff, 

Thanks, 

(b )(5) 
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Clinton EDG2 SDP 

Human Failure Event (HFE) ID: SD-EIPS-XHE-XM-NR01 H 
09/2018 

Jeff Mitman 

05/09/201 9 
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l'nt«tl-,: l'Hpk 11111 ,,,, &.i--, 



• (b )(5) 

30 ~ U.S.NRC 
Uah-8' Sutn S'1tdtw &qwh,.,-r C'"..-~ioit 

Prott<tillf /ffpk...ttft#E,,,,;__,, 



(b)(5) 

\ __ __ ~ U.S.NRC 
U.cd S11~ Nudtu ...,..._.,., C:-....UMHI 

,.,_,«tlllf l'to/ll lllW tlN &,; _ _,,, 



(b )(5) 



(b)(5) 

32 ~ U.S.NRC 
Unttc-41 Su1c1. :-;•den &c-rhtott t;.alft.N .. • 

Protttn"t l'npl, tmJ tht e,,,.,.,,..,,., 



. (b )(5) 

33 ~ U.S.NRC 
U•i""' St..en :O:«lnr L:p.t.a- r C.t11IIUIMOll 
,.,.,_;,,, Propk ,,,,,/ ,,,, E,,.,J,.,,_,,, 



(b )(5) 

34 ~ U.S.NRC 
Un.-.. $Uol.f'I, X-,dcat .,._..,~,c .. --..-. _,,, """' """,,,, ,;,,,,;__,,, 



(b )(5) 

3s ~ U.S.NRC 
u'"'°' StNet S.ck -.r Rcptat1HJ C.ram~ 

l'rottahlf /'ropk 11nd d,, En""'"'"""' 



(b )(5) 

36 ~ U.S.NRC 
Ue,,NI Sui~ x._tu, irt.-Ju.btorr C'°.A•nu

P,or«r;,.X l't-,k ~.,J d,, p_..r,1,.,,,,.,., 



(b )(5) 

37 ~ U.S.NRC 
Ual'°' St-.lf' ::.Clnr ltc-J.uho,011 ('.offlm.n.siD• 

,.,_,«r1n1 />npk .,.,,J th, E,,,,;,.,,,,.,,,,,, 



(b)(5) 

3s ~ U.S.NRC 



(b )(5) 

39 ~ U.S.NRC 
Uaitmi $me. ~1,.u Repl.uo,y C.-..:i"'NP• 

rr.,,,,;~I PNpk,nJ 1k E,,,,;_,_,., 



(b )(5) 

40 ~ U.S.NRC 
Un~ $u~ S 1nt,-., ~•'·"°'f Co--• 
hltttillf l'Hpk ,nu/ 1M £,,,,;,.,,_,,, 



41 ~ U.S.NRC 
Ufflk'II .St•tC' Nudc:sr ltcplnNJ Com...WO• 

,._«rl•t !wpk ,n.,J tlw &.--.,, 



42 ~ U.S.NRC 
U .. IJd Sf M n S 11eJn, L,_tat-, C.••-""' 
,.,,,_,,., ltopk ,nJ ,,., &,,; _ _,,, 



(b)(5) 

43 ~ U.S.NRC 
Ur:i..il'Cd Suu1 Nada.r lt.rpLt,,.,, Coauniacoi:i 

l'rol«tin,;/wpk,aJth.EIOli__, 



(b )(5) 

44 ~ U.S.NRC 
UnMN $u~ Nucku lkpbtoty Co-• 
holl<1i11f l'Npk•u 11,, E,,,,;,..,.mm, 



(b )(5) 

4s ~ U.S.NRC 
Uaital $tnn N.c:lnt ~"'1 Co.wlnn»io. 

ProrttriJtt P,o?fe mJ 11,, £,,,,;,..n,,.,-r 



(b)(5) 

46 ~ U.S.NRC 
U"lte4 S1.11n Nuclur LJ.-lnorrCon11n1-..;.• 

~-"t 1'"pk11,u/ ,,,, Et,,,;,.,,_, 



(b )(5) 

47 ~ U.S.NRC 
UJ1i1ed ~ Nvcktr Rcpb.1er1 C...mtMoioa 

l'rotmllfK r..pk .,,u/ ti,, £n.,;,.,,.,,.,, 



(b )(5) 

48 ~ U.S.NRC 
Uadd Su10 N1ad,,-.1t Jkr:b1•rr c-~ 
l'l'ol«li"f l'ropl,, mu/ ,1,, ,;,,.;,.,,_,., 



(b )(5) 

49 ~ U.S.NRC 
U•hed S,.11cn :-0.clnt- Rcpbtnrr C...nu~uoa 

hotttti,,g /'npk ,,,,,/ d., &olron,._ 



(b )(5) 

so ~ U.S.NRC 
U•nd -Sra,n N9'1ur Rcpr,41ory C,en....:.U..0. 

/'rofffli"f lwpk """ti,, e,,,,;,.._,,, 



(b)(5) 

s1 °~U.S.NRC 
Ulliu'II Sn1n Nudr.u ~.u•r C■-rmetn 
1',ormi"t 1'1,opk ,nJ ,h, E,,.,;,.,,_,,,, 



Cavity full End lowering 
cavity level 

Note to requester: This chart was 
provided to you in a previous release. 

____ .....,."-. n:s4 "' 6 inches below flange RCS water level 
09:43 'l~iiiiiiiiiiiiiiii~--~.;.;.;.;..;..;.;.;;.;.;..;.;.;~ ;..----------~~ .;.;.~ ~ ~ ~----

begin lowering 

c::: Mode 5 

Div. 2 AC Bus 1/S l 
17:25 - 5/9 

00:0C 

cavitv level 

• Div . 2 EOG "available" 
• Div. 2 SX available 
• RCIC restorable 

(using Div. 1 DC Power) 
02:30 

· II • 

RPV Last bolt tensioned I • 01:51 
Mode4 

Start hydro 
• LPCS / SRV Alt. so, 
• RHR/SDC A 00S 

• Div. 2 EDG op 
• NSPS op 

n,,,,. 
t,..11""'11,._ ____ .,,. Div. l 4Kv bus 1/S but inop. 

• Div. 2 AC I/S & op 
• Div.2DCI/S&op 

08:00 

5/12 
00:00 

• • 
5/13 

• Div. 1 EOG unavailable 

End hydro ~• • Div. 1 DC unavailable 
RHR/SDC A I/S • LPCS (Div. 1) unavailable 

12:53 • RHR / SOC A unavailable 
~o_o:_30 _____ ...... s/16 

5/l 00:00 
00: 

• • 
I 5/15 s/11 I 

OO:OO .,... __ ___,00 ...... :2_0 ... 00:00 23:28 00:00 
• RHR/SDC B 1/S 

Starting Conditions 
• RHR/SOC A 1/S 

RPV First 
bolt tensioned 

I os:13 
ERAT 1/ S • RHR/SDC A 0 0S 

• RAT 1/S 
• Div. 2 EOG unavail. 
• Div. 2 AC bus 00S 

23:09 
• RHR/SDC B "Operable" 
• LPQ C & SRVs available 

• Div. 2 DC 00S 

• 

01:30 

I Div. 2 EOG operable 
21:04 

HPCS recoverable 
(after fill & ventl HPCS 

Available 
11:18 

• 
5/17 
00:00 

I 15:04 
Div. 2 EOG available 

,/18 
00:00 

• 

• Div. 2 SX unavailable 

• ERATOOS 
•••••••••••••••••••••••••••••••• 

••• 

• • • 
• :-

------■1 ••·· 

Actual relative risk level 
••••••••••••••••••••• 

Planned risk level (not to scale} 

Pre-Dec1s1onal 
Version Date: 07-23-2018 

52 

. 



Note to requester: This chart was 
provided to you in a previous release. 

Shutdown LOOP ET 

Loss of Offsite Power - EMERGENCY POWER AC POWER RECOVERY # 
M4 LATE SUPPLY- (DIV I AND II) -24 / 1 Hours 

SD-M4l-LOOP SD-EPS SD-AC-REC-24H 

0 0 
1 

I 0 0 
2 

0 
0 

3 

Pre-Decisiona I 

End State 
(Phase- CD) 

SD-M4L-LOOP-T > 
SD-M4L-LOOP-T > 
SD-M4L-LOOP-T > 

53 ~ U.S.NRC 
Ul!licci.l Smn N«lc-u Aq;.lato,7 C..1111iua 

Pn,um,,g Ptwpk..,/ t/wE,,,,;,,,,,__, 



Note to requester: This chart was provided 
to you in a previous release. 

Shutdown LOOP ET (cont.} 
LOWPftESSl.JM At.TE:RhA.1£ NJECT!Of,,I ~.PRESSUCE ~ATJIElrifOVAl L;~G AL TEfNAl t .. V.r C':~T/\ll'NE"rrtT C.-: .. c:al c;~or,p,-. ~-~---~~.~ 

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

11rrt.1€CTIOfr\l1 .. onEXi;r..,. ·CDSSW$,S:WS.,,... SUPPl'ES$~POOl 'll'EHTIM0-50 l lo Oi".2 
EAd Sltllt 

(PMM•CO) 

Cl( l e -,--:=------=u0----==-~-c>----1 ... , ......................... 5=---{__o-----L_ ~ 

~ - ~c----f;;~---o(- - 1 :: I : ~ I 
0 ~ 

c Jo------l Jo------,u-------1. J------

-•~-.o:--C l~c---~ o-----L_ - ~ 
~r:wes•• ~ ( >---- --~ 

,_ __ l )------'( J------•l J--- ~ OCO n CO-SO 

OK 

... ,. I 
~.,a, 

01( 

co.so 

---------------------------------------------------------------------------■ 
54 ~ U.S.NRC 

U:a.tNI Sou-, NMlt• lllrhlllWf C•-itno■ 

,,..,,,,,,"' Pnpk ,uw/ 1!,, &.;,.,,..,,,, 



(b )(5) 

(b)(5) 55 .. ......_, ..__. . ..::;.._ ·-- -
Unknl $1.tth Nll<lt• Squtuorr c.o..,.u,,wo .. 
~ lffpk ,aJ ti,,&,;,_,,,.,,, 



(b)(5) 

s6 ~ U.S.NRC 
UtntN Sutrt S•du,, ~•11.-1 C.•-"" 
r,.,-1,.,. P,yk """,,,. E,,.;,-, 



(b )(5) 

(b )(5) (b )(5) 

NRC 
,.._.,.,y c..n.1u.

Prt,rttr~ l'to,u ,,,,,1th, £no;,.,,,,,,,,, 
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