
 
 
    April 15, 2008 
 
 
MEMORANDUM TO:  Donald Harrison, Chief 
    Balance of Plant Branch 
    Division of Safety Systems 
    Nuclear Reactor Regulation 
 
FROM:    Edward T. Smith /RA/ 
    Balance of Plant Branch 
    Division of Safety Systems 
    Nuclear Reactor Regulation 
 
SUBJECT: RESPONSES TO COMMENTS ON DRAFT 

REGULATORY ISSUE SUMMARY 2008-XX, USE OF 
THE TORMIS COMPUTER CODE FOR TORNADO 
MISSILE PROTECTION 

 
 

On February 29, 2008, a public meeting was held to discuss draft Regulatory 

Issue Summary (RIS) 2008-XX, “Use of the TORMIS Computer Code for Tornado 

Missile Protection.”  NEI presented their comments on the draft RIS at the public 

meeting.  Subsequent to the meeting additional comments were received from Mr. L. 

Twisdale.  Responses to these comments are enclosed. 

 
 
 
 
Enclosure:  
As stated 
 
CONTACT: Edward T. Smith, NRR/DSS/SBPB 
  301-415-1548 
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ENCLOSURE 

NEI Comments on Draft RIS 
 
 
1. Compared to TORMIS-related license amendment requests (LARs) and NRC 

safety evaluations (SEs) from the late 1990s and early 2000s, the NRC review 
scope seems to have increased.  Does the NRC staff consider the review scope 
to have changed between the earlier time period and now?  This will be an 
important point of discussion during the public meeting scheduled for February 
29, 2008. 

 
For example, missile spectrum, tumbling, and near-ground windspeed.  With 
respect to near-ground windspeed, the assumptions are well understood at this 
point, but licensees continue to receive RAIs that request greater detail, and the 
topic is not addressed in the RIS. 
 
NRC Response 
The “review scope” for license amendment applications for the use of 
TORMIS was established with the issuance of the SER in 1983 and has not 
changed.  However, the “DEPTH” of the review has increased recently as 
the result of issues the staff identified regarding proper implementation of 
the methodology.  During these reviews, the staff identified instances 
where the methodology and/or computer code was not consistent with its 
approval and licensees deviated from the accepted approach.  This 
necessitated a closer look by the staff. 

 
2. The draft RIS does not address whether NRC would review LARs based on 

methodologies other than TORMIS, for example, methods that evaluate potential 
targets to determine the probability for loss of design function.  Further 
NRC/Industry dialogue is needed to determine the LAR options available for 
assessing tornado missile protection. 

 
NRC Response 
The RIS is only intended to address issues associated with the currently 
approved uses of the TORMIS methodology.  The RIS is not intended to 
address other means of satisfying tornado missile protection requirements.  
If a different approach for assessing tornado missile protection is desired, 
a licensee can submit a license amendment request or the industry can 
submit a new topical report that will be reviewed against the appropriate 
regulatory criteria. 

 
3. NEI recommends that NRC review TORMIS and the TORMIS SER to ensure 

they are consistent with the latest NRC tornado criteria. 
 

NRC Response 
The RIS will be revised as necessary to clearly indicate that the tornado 
characteristics defined in Regulatory Guide 1.76, “Design-Basis Tornado 
and Tornado Missiles for Nuclear Power Plants,” Revision 1, are applicable 
for license amendment applications implementing the TORMIS 
methodology. 
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4. Which NRR Branch has lead responsibility for reviewing TORMIS LARs?  Which 

NRR Branch provides PRA expertise?  To what extent does the PRA branch 
participate in the review of a TORMIS LAR?  

 
NRC Response 
The Balance of Plant Branch has the lead responsibility for reviewing LARs 
using TORMIS.  The 1983 SER approved a target probability approach that 
does not involve the PRA Branch in the reviews. 

 
5. TORMIS acceptance criteria were developed before the emergence of risk-

informed regulation and the resulting set of objectives and standards for 
regulating based on risk estimates.  The principle figures of merit are core 
damage frequency (CDF) and large early release frequency (LERF).  The 
evolving risk standards were applied in the IPE/IPEEE programs (GL 88-20), and 
they matured into formal regulatory guidance for evaluating proposed changes to 
the licensing basis (e.g., RG 1.174).  Current guidelines seek to minimize any 
increase in plant risk due to a proposed licensing action, but do not explicitly limit 
the increase in annual core damage risk to 1E-06 (1E-07 for LERF) if other 
requirements are met (e.g., defense-in-depth, overall plant risk as measured by 
CDF and LERF, and the cumulative impact of risk-informed changes).  
Therefore, risk-informed relief rather than deterministic compliance should be the 
first option when assessing a discrepancy in the tornado-missile licensing basis.  
It is not logical to modify the plant to meet a deterministic requirement that you 
could turn around and eliminate with a risk-informed submittal. 

 
NRC Response 
The staff’s basic approach to tornado missile protection in 1983 was and 
remains the deterministic approach with positive missile protection (i.e., 
barriers).  Currently there is no approved methodology other than TORMIS 
for addressing conditions in which a licensee identifies a licensing 
vulnerability where certain safety-related SSCs are not protected from a 
tornado missile in accordance with the plant’s licensing basis.  The 1983 
SER approving the use of the TORMIS methodology provided a path for 
relief from having to implement costly modifications to bring the plant into 
compliance with its licensing basis. 
 
This does not preclude a licensee from proposing another method for 
tornado missile protection, such as a risk-informed amendment consistent 
with RG 1.174 criteria.   See response to Comment #2. 

 
6. Are pre-SRP plants held to the same standard as SRP plants? 
 

NRC Response 
Yes, all plants are held to the same standard when applying the TORMIS 
methodology.  The use of TORMIS is not a pre-SRP/SRP issue.  Rather, the 
use of TORMIS is a compliance/licensing basis vulnerability issue, i.e., a 
licensee has identified a condition not in compliance with the current 
licensing basis of the plant.  The licensee can choose to bring the plant 
into conformance with its licensing basis or the licensee can choose to 
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perform an analysis using TORMIS, as approved by the 1983 SER to justify 
a change to the existing licensing basis. 

 
7. The Systematic Evaluation Program (SEP) concluded that a pre-SRP plant could 

justify the licensing basis for tornado winds and missiles with acceptable IPEEE 
results.  Generally, a total plant CDF of less than 1E-04 per year and a total 
LERF of less than 1E-05 per year were considered acceptable.  For a pre-SRP 
plant faced with a low-risk, high-cost discrepancy, is the acceptance criterion 1E-
05 or 1E-06?  Does NRC accept the SEP results as the licensing basis? 

 
NRC Response 
The review of an application to use the TORMIS methodology and 
computer code is based on a plant’s current licensing basis.  To the extent 
SEP analyses were incorporated into the plant’s licensing basis they 
remain valid.  Application of TORMIS is a change to the current licensing 
basis of a plant including SEP plants. 
 

8. Page 2, first full paragraph, last sentence:  Further NRC/Industry dialogue is 
needed to understand the cost factors associated with this statement.  [At what 
point does the cost of a modification become a potential misdirection of licensee 
resources that warrants re-consideration?  $100,000?  $1,000,000?  Especially 
given that the modification may result in no risk-reduction.] 

 
NRC Response 
Cost consideration is not a direct regulatory compliance issue.  However, 
one way to think of the cost factor is if the cost for performing the TORMIS 
analysis and getting the license amendment request approved by the NRC 
is less than implementing a plant modification to bring the unprotected 
equipment into compliance with the current licensing basis, then it would 
be cost-effective to use the TORMIS methodology.  

 
9. Page 2, first item (2) on F scales:  Is the updated (EF) intensity scale 

acceptable? 
 

NRC Response 
Yes.  The RIS will be revised to clearly indicate that the tornado 
characteristics defined in Regulatory Guide 1.76, “Design-Basis Tornado 
and Tornado Missiles for Nuclear Power Plants,” Revision 1, are applicable 
for license amendment applications implementing the TORMIS 
methodology. 

 
10. Page 3, footnote 2:  Further NRC/Industry dialogue is needed to understand how 

footnote 2 relates to risk-significant, non-safety equipment.  Does it apply to 
indirect or collateral damage effects? 

 
NRC Response 
The acceptance criterion is based on the probability of a 10 CFR Part 100 
release not exceeding 1E-6.  In the case of tornado and other low 
probability events, there are large uncertainties in the probabilities that are 
calculated.  Therefore, to compensate for these large uncertainties (instead 
of addressing them quantitatively) “reasonable qualitative arguments” are 
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needed to demonstrate that the realistic probability of a 10 CFR Part 100 
release is actually expected to be lower.  Failures of non-safety-related 
equipment that are likely to cause the probability of a 10 CFR Part 100 
release to exceed 1E-6 are part of the consideration.  The RIS will be 
revised to better describe how nonsafety-related equipment is to be 
addressed in an analysis using TORMIS. 
 
 

 
11. Page 3, item (3)c:  This item indicates that TORMIS is not approved for plant 

modifications.  However, the TORMIS SER states that TORMIS applies to the 
evaluation of specific plant features where additional costly missile protection 
barriers or alternative systems are under consideration.  The SER does not seem 
to be as limiting as the draft RIS. 

 
NRC Response 
The TORMIS methodology was approved to provide licensees with an 
option to installing costly additions to a plant when it was discovered that 
some safety related component did not meet the licensing basis for 
tornado missile protection.  It was not the intent of the NRC to change the 
basic method for protecting against tornado missiles (i.e., providing 
positive protection via barriers).  Rather the SER approving the use of the 
TORMIS methodology and computer code was intended to provide a 
licensee an alternative to making costly tornado missile protection 
modifications when a licensing basis deficiency was discovered. 
 

12. Page 4, section on Applying the TORMIS Code, second sentence:  Licensees 
attempt to provide adequate and sufficient information in all LARs to enable 
prompt reviews by the NRC staff.  They use the precedent established by NRC 
guidance, industry guidance, LARs and SEs on other dockets, and plant-specific 
licensing basis documentation, supplemented by engineering judgment, to 
determine whether an LAR is adequate and sufficient.  However, this approach 
has not led to a success path for TORMIS LARs in 2008.  Therefore, further 
NRC/Industry dialogue is needed to determine if (1) licensees are misinterpreting 
the existing set of precedent documents, (2) licensees and NRC are using 
different criteria, (3) NRC review criteria are not detailed enough for licensees to 
determine NRC expectations, (4) NRC expectations have changed, or (5) there is 
some other reason for the current situation. 

 
NRC Response 
The draft RIS will be revised to provide guidance on the information that 
will assist licensees in preparing acceptable LARs using the TORMIS 
methodology and will assist the staff in reviewing these LARs.  In addition, 
to further assist licensees, the staff has compiled a listing of recent staff 
questions posed during the review of TORMIS LARs (ADAMS Accession 
No. 073470329). 

 
13. Pg. 3 – (2).f – What is basis for the admonition to consider all “significant non-

safety equipment?”  This is a generalized, overly broad target set.  The RIS could 
be improved if it included a checklist or template for what constitutes an 
acceptable LAR.  So far, industry is seeing an open-ended accumulation of items 
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that reviewers find missing or deficient in LARs, without any indication of why it is 
needed or what reviewers would find acceptable. 

 
NRC Response 
Failures of non-safety-related equipment likely to cause the probability of a 
Part 100 release to be increased are important factors as described in the 
response to comment #10 above. 
 

14. The NRC’s position seems to be that licensee’s cannot implement TORMIS 
pursuant to 10 CFR 50.59.  Please discuss. 

 
NRC Response 
A license amendment is required by 10 CFR 50.59(c)(2)(viii) if the proposed 
change would “Result in a departure from a method of evaluation 
described in the FSAR (as updated) used in establishing the design basis 
or in the safety analysis.”  Since the use of the TORMIS methodology 
results in a change in how the licensee addresses tornado missile 
protection, the use of the TORMIS methodology is a “Departure from the 
method of evaluation described in the FSAR (as updated) used in 
establishing the design bases or in the safety analysis” as defined in 10 
CFR 50.59, “Changes, Tests, and Experiments,” paragraph (a)(2).   
Therefore, the initial use of the TORMIS methodology for a plant will 
generally require a LAR and subsequent revision to the plant’s licensing 
basis.  The RIS will be revised to provide this explanation. 
 

 
15. The staff’s approach to evaluating tornado missiles appears to be inconsistent 

with other current regulatory policies.  For example, the RIS requires aggregation 
of discrepancies, but fire PRA does not. 
 
NRC Response 

 The staff’s position on tornado missile protection was spelled out in a 
memorandum from H. Denton to V. Stello, “Position On Use Of 
Probabilistic Risk Assessment In Tornado Missile Protection Licensing 
Actions,” November 7, 1983 (ADAMS Accession No. ML080870287).  This 
remains the staff’s position today. 

 
16. Request clarification with respect to apparent difference between: 

 
RIS Pg. 4 – Use of TORMIS – last paragraph (“Once the NRC approves the 
use of the TORMIS methodology at a plant, it can be used to address future 
identified deficiencies, consistent with the staff’s approval.  This generally 
means that the TORMIS methodology can be used for additional instances 
that meet the criteria without NRC approval, as long as the cumulative 
probability remains below the acceptance limit.”) 

 
- compared to – 

 
TORMIS SER page 6 (“Further, use of the EPRI PRAs or any tornado missile 
probabilistic study should be limited to the evaluation of specific plant 
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features where additional costly tornado missile protective barriers or 
alternative systems are under consideration”) 

 
NRC Response 
The last paragraph in the RIS pg. 4 referred to in the comment is saying 
that once the staff approves the use of the TORMIS methodology for a 
plant, it can be used without requesting prior staff approval within the 
limits noted. 
 
The statement referred to on pg. 6 of the SER is a reiteration of the staff’s 
basic approach to tornado missile protection in 1983, and is the same 
today; that is, this is a deterministic approach in which positive missile 
protection (i.e., barriers) is the primary means of achieving the tornado-
related licensing basis at a plant and the TORMIS methodology is approved 
for use to address deficiencies in the licensee’s compliance with their 
existing licensing basis.  Also see the response to Comment #5. 

 
 

L. Twisdale Comments on Draft RIS 
 

1. page 4, paragraph :Applying the TORMIS Code”---next to last line---change “area 
by its length…” to “area by the average missile length…”.  This clarifies that “its” 
refers to the missile and not the target. 

 
NRC Response 
 
The suggested change will be incorporated in the RIS. 

 
2. I think a sentence ought to be added on the use of hit probability in TORMIS for 

the non-expert user.  Or alternately, the NRC should review the safety targets 
that are being modeled and conclude that the missile spectrum is adequate. For 
example, if a target is very fragile, then additional missiles may need to be 
included in the modeling of that plant. The user ought to determine if the target is 
likely to be vulnerable to impacts from light weight debris like shingles, metal 
flashing, twigs and small tree branches, small metal fasteners, etc. While 
TORMIS includes a wide variety of missiles in the default spectrum, including 
plywood panels, it does not include these types of very light weight, small 
objects.  I doubt if a plant has highly vulnerable components that could be 
damaged by very light weight debris and if they do, those components would 
need to be protected since the hit probability for tornadoes would be between E-
04 and E-05.  But, you wouldn't want to run TORMIS for very fragile targets 
without including additional low-end missiles. 

 

Actually, as an aside, if there are relatively fragile targets, then the hit probability 
from other wind hazards would make the hit probability on the order of 1E-02, 
say to see 100 mph winds in most of the US. On the Atlantic and gulf coasts, the 
E-02 windspeeds from hurricanes range from 90 mph (Maine) to about 150 mph 
south Florida. Something needs to be done for hurricane missiles in the new reg 
guide work. The E-04 hurricane windspeeds will approach 200 mph for some 
parts of the coastal US. 
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 I vaguely recall  one old plant (now closed) where very fragile targets came up ( I 
think they were some type of gage or instrument on  a pressure line or 
something, tucked away behind a wall but still open in other directions) . All the 
other plants and targets that we have looked at have had some inherent degree 
of hardness (steel pipes, ducts, plates, doors, man-hole covers, .....) that would 
preclude the light weight objects from causing any damage.  

 
  
 

It all gets back to the qualifications of the user.  He needs to think 
about the problem and run the code in a defendable, conservative way.  
 
NRC Response 
 
The comment is not applicable to the scope of the RIS.  The RIS is 
discussing the use of the TORMIS methodology and computer code based 
on the SER issued in 1983. 
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