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Dear Ms. Vietti-Cook: 

Pursuant to 10 CFR 2.802, I am submitting the attached petition for rulemaking to the U.S. 
Nuclear Regulatory Commission (NRC) to request a revision to the regulations specified in 
10 CFR 50, Appendix A, "General Design Criteria for Nuclear Power Plants" and in 10 CFR 
50.67, "Accident Source Term." 

I submit this in the interest of improving the public safety risk from nuclear power plants. I 
submit this petition as an individual and not on behalf of any group. I have a B.S. in Physics 
and M.S. in Nuclear Engineering from MIT, and have been performing radiological analyses 
for nuclear power plants for over 30 years. There are many in the industry, including 
individuals in the NRC staff, that can attest to my technical capability. The details of the 
petition are provided in the attachment. 

I am providing a copy of this petition to the NRC via e-mail and may be contacted by reply to 
that e-mail. If desired, I am willing to provide additional information or expand on the 
alternative solutions provided in the attachment. 

Sincerely, 

Raymond A. Crandall 
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ATTACHMENT 

A. CURRENT REGULATIONS 

This petition proposes to revise the regulations related to control room habitability at nuclear 
power plants. The revisions apply to the regulations specified in 10 CFR 50, Appendix A, 
"General Design Criteria for Nuclear Power Plants" and in 10 CFR 50.67, "Accident Source 
Term." The following is the current wording of these regulations: 

Appendix A to Part 50--General Design Criteria for Nuclear Power Plants 

Criterion 19--Control room. A control room shall be provided from which actions can be taken to operate the 
nuclear power unit safely under normal conditions and to maintain it in a safe condition under accident conditions, 
including loss-of-coolant accidents. Adequate radiation protection shall be provided to permit access and 
occupancy of the control room under accident conditions without personnel receiving radiation exposures in 
excess of 5 rem whole body, or its equivalent to any part of the body, for the duration of the accident. Equipment 
at appropriate locations outside the control room shall be provided (1) with a design capability for prompt hot 
shutdown of the reactor, including necessary instrumentation and controls to maintain the unit in a safe condition 
during hot shutdown, and (2) with a potential capability for subsequent cold shutdown of the reactor through the 
use of suitable procedures. 

Applicants for and holders of construction permits and operating licenses under this part who apply on or after 
January 10, 1997, applicants for design certifications under part 52 of this chapter who apply on or after January 
10, 1997, applicants for and holders of combined licenses under part 52 of this chapter who do not reference a 
standard design certification, or holders of operating licenses using an alternative source term under 4 50.67, shall 
meet the requirements of this criterion, except that with regard to control room access and occupancy, adequate 
radiation protection shall be provided to ensure that radiation exposures shall not exceed 0.05 Sv (5 rem) total 
effective dose equivalent (TEDE) as defined in $ 50.2 for the duration of the accident. 

Ij 50.67 Accident source term. 

(a) Applicability. The requirements of t h s  section apply to all holders of operating licenses issued prior to January 
10, 1997, and holders of renewed licenses under part 54 of this chapter whose initial operating license was issued 
prior to January 10, 1997, who seek to revise the current accident source term used in their design basis 
radiological analyses. 

(b) Requirements. (1) A licensee who seeks to revise its current accident source term in design basis radiological 
consequence analyses shall apply for a license amendment under § 50.90. The application shall contain an 
evaluation of the consequences of applicable design basis accidents' previously analyzed in the safety analysis 
report. 

(2) The NRC may issue the amendment only if the applicant's analysis demonstrates with reasonable assurance 
that: 

(i) An individual located at any point on the boundary of the exclusion area for any 2-hour period following the 
onset of the postulated fission product release, would not receive a radiation dose in excess of 0.25 Sv (25 rem)' 
total effective dose equivalent (TEDE). 
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(ii) An individual located at any point on the outer boundary of the low population zone, who is exposed to the 
radioactive cloud resulting .from the postulated fission product release (during the entire period of its passage), 
would not receive a radiation dose in excess of 0.25 Sv (25 rem) total effective dose equivalent (TEDE). 

(iii) Adequate radiation protection is provided to permit access to and occupancy of the control room under 
accident conditions without personnel receiving radiation exposures in excess of 0.05 Sv (5 rem) total effective 
dose equivalent (TEDE) for the duration of the accident. 

The fission product release assumed for these calculations should be based upon a major accident, hypothesized 
for purposes of design analyses or postulated from considerations of possible accidental events, that would result 
in potential hazards not exceeded by those from any accident considered credible. Such accidents have generally 
been assumed to result in substantial meltdown of the core with subsequent release of appreciable quantities of 
fission products. 

The use of 0.25 Sv (25 rem) TEDE is not intended to imply that this value constitutes an acceptable limit for 
emergency doses to the public under accident conditions. Rather, this 0.25 Sv (25 rem) TEDE value has been 
stated in this section as a reference value, which can be used in the evaluation of proposed design basis changes 
with respect to potential reactor accidents of exceedingly low probability of occurrence and low risk of public 
exposure to radiation. 

B. PROPOSED CHANGE 

The proposed change would eliminate the specific criteria related to the radiological doses for 
control room habitability. The revised regulations would read as follows: 

Appendix A to Part 50--General Design Criteria for Nuclear Power Plants 

Criterion 19--Control room. A control room shall be provided from which actions can be taken to operate the 
nuclear power unit safely under normal conditions and to maintain it in a safe condition under accident conditions, 
including loss-of-coolant accidents. Equipment at appropriate locations outside the control room shall be 
provided (1) with a design capability for prompt hot shutdown of the reactor, including necessary instrumentation 
and controls to maintain the unit in a safe condition during hot shutdown, and (2) with a potential capability for 
subsequent cold shutdown of the reactor through the use of suitable procedures. 

tj 50.67 Accident source term. 

(a) Applicability. The requirements of this section apply to all holders of operating licenses issued prior to January 
10, 1997, and holders of renewed licenses under part 54 of t h~s  chapter whose initial operating license was issued 
prior to January 10, 1997, who seek to revise the current accident source term used in their design basis 
radiological analyses. 

(b) Requirements. (1) A licensee who seeks to revise its current accident source term in design basis radiological 
consequence analyses shall apply for a license amendment under 6 50.90. The application shall contain an 
evaluation of the consequences of applicable design basis accidents' previously analyzed in the safety analysis 
report. 

(2) The NRC may issue the amendment only if the applicant's analysis demonstrates with reasonable assurance 
that: 
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(i) An individual located at any point on the boundary of the exclusion area for any 2-hour period following the 
onset of the postulated fission product release, would not receive a radiation dose in excess of 0.25 Sv (25 rem)2 
total effective dose equivalent (TEDE). 

(ii) An individual located at any point on the outer boundary of the low population zone, who is exposed to the 
radioactive cloud resulting from the postulated fission product release (during the entire period of its passage), 
would not receive a radiation dose in excess of 0.25 Sv (25 rem) total effective dose equivalent (TEDE). 

1 The fission product release assumed for these calculations should be based upon a major accident, hypothesized 
for purposes of design analyses or postulated from considerations of possible accidental events, that would result 
in potential hazards not exceeded by those from any accident considered credible. Such accidents have generally 
been assumed to result in substantial meltdown of the core with subsequent release of appreciable quantities of 
fission products. 

2 The use of 0.25 Sv (25 rem) TEDE is not intended to imply that t h s  value constitutes an acceptable limit for 
emergency doses to the public under accident conditions. Rather, t h~s  0.25 Sv (25 rem) TEDE value has been 
stated in this section as a reference value, which can be used in the evaluation of proposed design basis changes 
with respect to potential reactor accidents of exceedingly low probability of occurrence and low risk of public 
exposure to radiation. 

C. BASIS FOR CHANGE - SUMMARY 

This section summarizes the basis for the proposed change. More detailed justifications for the 
statements in this summary are provided in Section D. 

The current regulations provide specific dose criteria for demonstrating the acceptability of the 
design of the control room for radiological release events. The existence of specific numeric 
acceptance criteria mandates that the acceptability of the design be based on deterministic 
radiological dose analyses performed by the licensee and reviewed by the NRC staff. NRC 
Regulatory Guides and Standard Review Plans provide the methodologies to be used to 
perform these dose analyses. Many of the site-specific input assumptions used in these dose 
analyses (e.g., control room inleakage rates and control room ventilation filter efficiencies) are 
incorporated into the licensees Technical Specifications. 

The use of this deterministic dose analysis methodology and associated regulatory process has 
resulted in the following negative safety consequences: 

1. Control room designs that are not optimum for ensuring continued control room 
habitability. Current designs required in order to meet the current dose methodology 
criteria may actually increase the probability of having to evacuate the control room 
compared to establishing the design based on good engineering principles. 

2. Site procedures for mitigation of the dose consequences to control room personnel that 
are not optimum for ensuring control room habitability. The procedures designed to 
ensure consistency with the dose analysis assumptions are inconsistent with more 
effective mitigation strategies. 

3. Unnecessary challenges to safety systems, such as increased challenges to the 
Emergency Diesel Generators if control room ventilation system fans are loaded on the 
diesels early in the accident to meet analysis assumptions. 
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4. Technical Specifications Action Statement requirements that result in a net increase in 
the risk to the public. This specifically refers to Technical Specifications that require a 
plant shutdown for failure to meet a control room dose analysis input assumption. 

5.  Technical Specifications Surveillance requirements that cannot be cost-justified based 
on the risk-significance. This results in the required expenditure of resources that could 
be used on risk-significant improvements. 

The proposed rule change would eliminate the specific radiological dose acceptance criteria 
from the regulation. This would eliminate the need for the deterministic dose analysis and the 
associated regulatory process associated with that methodology, such as the Technical 
Specifications imposed to ensure compliance with the methodology. The proposed rule 
change does not eliminate the requirement for the control room to be designed to ensure safe 
conditions under accident conditions, including radiological accidents. Alternative methods to 
ensure appropriate control room designs are provided in Section E. These alternative 
approaches would eliminate the safety concerns listed above associated with the current 
regulation. 

D. TECHNICAL JUSTIFICATIONS 

1. Current designs are not optimum 

The current dose analysis criteria are based on a set of very low probability assumptions and 
on acceptance criteria that are inconsistent with the ultimate goal of the regulation, which is 
to ensure the control room operators can remain in the control room to mitigate the 
consequences of the accident. As a result, some common designs installed to ensure 
compliance with the existing criteria, such as a filtered air-intake pressurization design, 
actually increase the probability that the control room will require evacuation. 

Consider the following facts. In the currently prescribed methodology, the controlling dose 
pathway is typically the thyroid dose from radioiodine. However, in reality, the control 
room would likely not be evacuated based on radioiodine levels in the control room. Should 
high levels of radioiodine enter the control room, the use of KI and/or respiratory protection 
would allow the operator to remain in the control room, with an acceptably low thyroid 
dose. However, the control room may have to be evacuated due to the whole body dose 
rates from noble gases. It would not be possible to shield the operator from the gamma 
radiation emanating from a cloud of radioactive noble gases that entered the control room. 
The probability of a release of large quantities of noble gases is much greater than the 
probability of a release of large quantities of iodine. Due to the many removal mechanisms 
available for iodines (e.g., sprays, filters, settling, plateout), many scenarios, such as the 
TMI accident, would result in a significant noble gas release with negligible iodine releases. 
It is highly improbable to have a high iodine release without a simultaneous high noble gas 
release. 

Since the primary objective of control room habitability is to ensure continuous occupancy 
of the control room, then the primary focus should be the minimization of the whole body 
dose fi-om noble gases. Unfortunately, the low probability scenarios and conservative 
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assumptions chosen for the current dose analysis methodologies make the thyroid dose 
limiting in these analyses. Therefore, design and operational criteria are established to 
minimize the thyroid dose. This occurs at the expense of increasing the whole body dose. 
For example, a pressurized control room design continuously draws in outside air through 
filters that remove iodine in order to pressurize the control room and minimize the inleakage 
of unfiltered iodine. The filters have no effect on radioactive noble gases. The consequence 
is that more radioactive noble gases will be drawn into the control room than would have 
leaked into the control room had the ventilation system been simply isolated upon detection 
of a radioactive plume, with no filtered makeup. Therefore, if noble gas release rates were 
higher than assumed, the chances of having to evacuate the control room due to high whole 
body dose rates increases by pressurizing rather than isolating the control room. 

Isolating, rather than pressurizing the control room, may increase the iodine concentration in 
the control room, but the dose fi-om the increased iodine concentration can be mitigated 
through the use of KI or respiratory protection. The NRC staff does not allow these 
mitigating techniques for radiological releases to be used in design analyses. This is 
inconsistent with the fact that credit for respiratory protection is allowed in control room 
habitability toxic gas release evaluations. 

2. Procedures are not optimized 

Dose analysis methodologies are simplified in order make the analysis manageable. The 
conditions analyzed represent one hypothetical set of conditions and assumptions. Due to 
the simplifications, some of the assumptions are actually impossible. There are thousands 
of other possible scenarios, most of which are more likely than the default hypothetical 
scenario. Procedures for dose mitigation however must be consistent with the licensing 
basis hypothetical analysis. Such procedures may not be the optimum mitigation strategy 
for the more likely conditions. 

This is best illustrated by example. Placing the control room in a purge mode when outside 
air at the intake has no airborne radioactivity due to a change in the wind direction of the 
plume would be the most effective means of reducing the control room operator dose. 
Purging removes both the iodines and the noble gases that are in the control room. 
Recirculation through the filters only removes the iodines, and is typically at a lower flow 
rate than the purge mode. 

Due to simplifications in the design basis analysis, the outside air concentration at the 
control room intake is never zero over the entire 30-day period of the assumed release. In 
reality, the plume should only be blowing from the release point towards the control room 
approximately 10% of the time over the long term. The control room dose models do not 
model dispersion as a period during the day with higher concentrations while the plume is 
blowing towards the control room and then a period of zero concentration for the remainder 
of the day. The analysis methods simplify this effect by assuming a lower concentration is 
present continuously. Since there is always an outside concentration in the analysis, 
terminating the recirculation mode and initiating a purge mode would increase the 
calculated dose. If procedures were revised to incorporate a purge mode strategy, such 
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procedures would result in a calculated increase in consequences in the simplistic design 
basis analysis. Therefore, such mitigation strategies are often not proceduralized since they 
would be inconsistent with the current regulatory practice of evaluating the effectiveness of 
the procedure based on the analysis of one hypothetical set of conditions. 

It is possible that the emergency response organization would implement a strategy for 
purging during an actual event, but it would be more likely if such a strategy were already 
proceduralized. Mitigating strategies should be based on overall risk reduction, which 
would invoke strategies for the more likely conditions. Mitigating strategies should not be 
based on one set of fixed hypothetical unlikely conditions, but that is what happens when 
the regulation requires a deterministic dose analysis. 

3. Challenges to safety systems 

This is similar to the discussion on procedures but is related to design features that 
unnecessarily challenge other safety systems. In many cases, design requirements are 
imposed to ensure the assumptions of the dose analysis are met. Not meeting the 
assumptions for the specified set of hypothetical conditions may result in the inability to 
meet the acceptance criteria. However, fiom an overall risk perspective, these design 
requirements may not be optimum. 

For example, one common design requirement is that the normal control room ventilation 
isolate upon a Safety Injection or Containment Isolation signal. This is necessary because 
analysis simplifications place the plume at the control room intake immediately following 
the assumed LOCA. Hence prompt isolation is required to avoid an initial intake and meet 
the dose limits. It is more likely that there will be no radioactive plume by the control 
room at time zero of the accident. The fuel will likely not fail, the containment will likely 
not leak, and/or the plume will be blowing another direction. Isolating normal control 
room ventilation has negative consequences in regard to control room temperature and 
humidity control, which in turn could have negative effects on equipment or operators in 
the control room. It would be more logical to delay control room isolation until 
radioactivity is detected in the control room or until it is known that there is a radioactive 
plume blowing in the general direction of the control room. 

As another example, in order to meet the dose limits in the analysis world where the plume 
is instantaneously at the control room intake, the control room recirculation fans must often 
be loaded quickly on the emergency diesel generators following an assumed loss of offsite 
power. This adds additional challenges to the diesel generator, or could result in a loading 
scheme where systems that may be more beneficial fiom an overall safety risk are loaded 
later. 

Mitigating design strategies should be based on overall risk reduction, which would favor 
designs for the more likely conditions. Mitigating design strategies should not be based on 
one set of fixed hypothetical unlikely conditions, but that is what happens when the 
regulation requires a deterministic dose analysis. 
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4. Inappropriate Technical Specifications Action Statements 

To understand the basis behind this point and the subsequent point on surveillance 
requirements, it is necessary to provide some insight into the performance of design basis 
radiological dose analyses, as radiological analyses are different from other types of 
engineering calculations. 

Most engineering analyses involve some amount of uncertainty. For non-radiological 
analyses, even with this uncertainty, the results still reasonably match what can be expected 
in a real event. For example, for the thermal-hydraulic analyses for an assumed LOCA 
event, numerous assumptions go into the analysis to demonstrate that fuel damage will not 
occur due to overheating. For some assumptions, such as the heat removal capability of the 
metal mass, the conservatism is built into the model. For other assumptions, such as the 
temperature of the safety injection water, or the flow rate of the safety injection pump, the 
uncertainty is limited by specifying an acceptable value for such a parameter in the 
Technical Specifications. The analysis uses the most conservative of the Technical 
Specifications allowable values. The results using this approach are generally conservative, 
but will likely be accurate within an order of magnitude. For example, if a calculation 
determined that a safety injection flow of 400 gpm ensures fuel integrity, if in a real event, 
the pump could only deliver 200 gpm, fuel damage would likely not occur due to the 
conservatisms in the analysis. However, if the pump could only provide 40 gpm, fuel 
damage may occur. There are numerous other engineering examples where analysis 
assumptions must be correct within a small factor or serious consequences could occur, such 
as a bridge collapse or airliner crash. This has resulted in the need to treat each significant 
input assumption with some importance. Thus the Technical Specifications requirements 
for a safety injection system that cannot meet its design requirements will impose a 
shutdown requirement. 

Unfortunately this same philosophy has carried over into the treatment of assumptions used 
in radiological analyses. The failure to meet specified input assumptions would result in 
declaring the habitability system inoperable and an eventual shutdown. Due to the large 
number of assumptions in a radiological analysis, and the large uncertainties in most of 
them as described below, each individual assumption is essentially meaningless, as is the 
final result. Yet the Technical Specifications treat each assumption as if the failure to meet 
that assumption will result in unacceptable consequences and hence shutdown requirements 
are imposed. 

Since the LOCA is typically the limiting accident for control room habitability design, the 
following discussion is based on a large break LOCA. The radiological analysis requires 
multiple inputs. First is the source term, which is the amount of radioactivity released from 
the core and available for release to the environment. This assumption can vary by nine 
orders of magnitude. The release can be the 1 Curie of radioactivity in the reactor coolant 
assuming no fuel damage, which is the expected case; or, it can be the 1x1 o9 Curies in the 
core if we assume core melt. In the philosophy of defense in depth, since the analyses are 
being used to design dose mitigating features, it is appropriate to assume the core melt 
source term of 1x10~ Curies, since such a source term is possible. Therefore, for this 
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assumption, it is reasonable to specify an assumption at the high end of the uncertainty. 
However, it is not just the total curies released that is an important source term 
consideration. The calculated and actual dose will depend significantly (many orders of 
magnitude variation) on the nuclide mix of the release, which in itself is highly dependent 
on the operating history, the decay time since reactor shutdown, and the fraction of 
particulate nuclides that become airborne during the event. The dose is also highly 
dependent on the chemical form of the source term. For example, the ability to remove 
iodine from the air prior to release depends on whether it is in a gaseous form or particulate 
form. 

The next set of uncertainty is related to the removal mechanism for the various nuclides. 
For example, for iodine, which in the design basis analyses is the most significant dose 
nuclide, there are numerous removal mechanisms. This includes filtration, spray removal, 
deposition, and plate out. Each of these removal mechanisms is typically modeled very 
conservatively rather than the use of best-estimate or nominal values. In most cases, other 

. removal mechanisms, such as diffusiophoresis or non-safety grade filters are not even 
modeled, even though they will provide a significant reduction in the release. 

The next set of uncertainties is related to the release pathway and the motive forces 
necessary to cause a release via that pathway. The actual leak rate from the containment can 
vary by many orders of magnitude, as can the leak rate from systems recirculating 
containment sump water outside the containment. Containment pressure, which provides 
the motive force for release from the containment atmosphere can vary significantly. The 
temperature of the containment sump water at the leak location outside containment 
significantly impacts the fraction of activity that becomes airborne. Again, each of these 
assumptions is typically taken near the high end of conservatism. For example, the 
containment pressure is assumed to remain at the maximum calculated pressure for 24 
hours, even though it will likely rapidly decrease within minutes. 

The next set of uncertainties is related to atmospheric dispersion. The airborne 
concentration of the released radioactivity at a downwind receptor location can vary by 
approximately six orders of magnitude. The concentration with high wind speeds and 
unstable atmospheric conditions can be a million times less than a condition with low wind 
speed and stable atmospheric conditions. The design basis analysis rules require the 
assumption of low wind speed, very stable conditions. The design bases analyses also 
require that the wind direction be directly towards the control room and directly towards the 
closest site boundary during the period of highest releases. The analyses also assume that 
there is a person at that closest site boundary location; otherwise the dose at that location 
would be zero. 

There are many other uncertainties, such as in the dose modeling, which depends on the 
breathing rate of the individual, the size of the individual, biological removal mechanisms, 
etc., but these uncertainties are small compared to the many assumptions that have orders- 
of-magnitude uncertainties. 
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Given so many assumptions with orders-of-magnitude uncertainties, and given that the 
analysis requirements typically specify that each uncertain assumption be at the high end of 
the uncertainty for conservatism, it renders the final result meaningless. The combined 
probability of all assumptions being at the high end of uncertainty is so small that the design 
basis event is incredible and will not match reality. This makes each individual assumption 
meaningless in regard to predicting actual results. For example, if in a real event the 
ventilation filter efficiency is somewhat less than the assumed value in the analysis, the 
small reduction in iodine removal capability of the filters is likely more than compensated 
for by other iodine removal mechanisms not taken credit for, or by lower containment leak 
rates than assumed, or higher wind speeds than assumed. 

The dose fi-om the Three Mile Island accident came predominantly fi-om pathways that 
aren't modeled (sump water pumped back to radwaste and letdown system leakage). The 
dose fi-om modeled pathways was insignificant. Iodine releases were insignificant, even 
though it is the most significant dose nuclide in the analysis. Therefore, TMI LOCA dose 
analysis input assumptions had no significance in predicting the actual consequences of the 
event. 

Yet, the principles from other types of engineering analyses are applied to these dose 
analysis input assumptions. They are incorporated into the Technical Specifications with 
shutdown requirements based on the assumption that not meeting these assumptions implies 
unacceptable consequences. 

The above discussion could provide a reasonable argument for removal of shutdown 
requirements for dose mitigating systems that are directly related to public dose. However, 
that is not the subject of this proposed rule change. This proposed rule change is related to 
the analyses and Technical Specifications for control room habitability. For control room 
habitability, the analyses assumptions and results are even further removed from having any 
significance. First, there is no direct public impact from not meeting the control room 
habitability system requirements. The control room inleakage rate or control room filter 
efficiencies are not factors in the public dose analyses. Second, if an input assumption 
could not be met, and by some small chance all the other conservative assumptions were 
true such that the potential dose to the control room operator would exceed the acceptable 
limits, this dose can be easily mitigated by simply providing the operator with KI. Third, 
the dose limit itself is overly restrictive. Why should the public be allowed to receive 25 
REM TEDE and the control room operator be limited to 5 REM? There is no health 
consequence to a dose of 25 REM, and the EPA protective action guidelines would allow 
such a dose for control room operator functions. In the past, in an attempt to find some 
safety significance to the control room habitability requirements, the NRC staff has stated 
that the operators may not feel adequately protected to perform their function if the plant 
conditions and design analyses did not demonstrate that the 5 REM limit could be met. The 
control room operator is a trained nuclear professional, dedicated to the protection of public 
safety, and would be willing to receive a dose higher than 5 REM to mitigate an accident. 

Therefore, the potential indirect impact on public safety of having to evacuate the control 
room can be easily avoided, regardless of the control room habitability system status. There 
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is insignificant safety significance to the Technical Specifications associated with control 
room habitability and yet there are shutdown requirements. 

In the past, on numerous occasions, the NRC has specified that the inability to meet the 
assumptions or criteria of control room habitability analyses has low safety significance. 
This has been stated in the interim and final closure for various plants of NUREG-0737, 
TMI lessons learned criterion III.D.3.4, Control Room Habitability. It has also been stated 
recently when various plants have measured inleakage values well in excess of the analysis 
assumed values. The primary basis for the low safety significance was typically the 
existence of simple mitigating actions such as the issuance of KI tablets that ensure the 
continued occupancy of the control room. This low safety significance has been used to 
justify continued operation. 

In order to evaluate the net public safety risk associated with these Technical Specifications 
shutdown requirements, one must consider the small but quantifiable public risks associated 
with the shutdown of a nuclear power plant. These include, but are not limited to: 

The risk associated with bringing the plant through a transient and another thermal 
cycle 
The airborne pollutants released by the fossil units required to operate to make up for 
the lost power 
The potential for challenging the stability of the electric power grid, with the public 
risk associated with the possibility of rolling blackouts or brownouts, or under the 
worst conditions of grid instability, the potential for a loss of offsite power event at 
multiple nuclear power plants. 

Although these public risks associated with a shutdown are small, given the insignificant 
risk associated with not meeting the control room habitability system requirements, the 
shutdown requirement is actually increasing the net public risk. Imagine a scenario where a 
nuclear power plant had to shutdown due to a failed control room habitability surveillance 
and this unexpected shutdown challenged the power grid to where rolling blackouts were 
required. Public deaths were then attributed to carbon monoxide poisoning from use of an 
alternate heat source. Compare that consequence with the consequence of the failed control 
room habitability surveillance, which was a small increase in the potential to have to 
provide the control room operator with KI, assuming that a one-in-a-million probability 
accident occurs. 

The shutdown requirement for these surveillances needs to be eliminated. The shutdown 
requirement is only imposed as a "matter of compliance," which stems from the manner in 
which the input assumptions are treated when using deterministic calculations. 

5. Unjustified Technical Specification Surveillances 

Section D.4 demonstrated that the individual input assumptions for radiological dose 
analyses have no significance in predicting reality or the acceptability of results. Even if 
actual conditions were such that one of the assumptions was non-conservative by a couple 
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orders of magnitude, the ultimate result (in this case habitability of the control room) would 
still be acceptable due to the significant conservatisms in the other assumptions and the 
simplicity of effective mitigating actions such as the use of KI. 

The lack of any safety significance to the input assumption should impact the effort that is 
required to demonstrate the accuracy and conservatism of a specific input assumption. 
Most control room habitability surveillances can be performed relatively easily with 
minimal resources. However, over the past seven years, licensees have been required to 
demonstrate the accuracy of the assumption on unfiltered inleakage using a testing method 
that cannot be cost-justified. The required tracer-gas testing method costs approximately 
$100,000 per test. During 2007, most licensees will be required to incorporate the routine 
performance of this test into their Technical Specifications. The incorporation of this new 
requirement was imposed without any implementation of the back-fit rule, based on the 
determination that performance of this test was a "matter of compliance." This "matter of 
compliance" stems fiom the manner in which the input assumptions are treated when using 
deterministic calculations. 

The tracer gas testing performed to date did demonstrate that the inleakage values assumed 
in the analyses were typically non-conservative. The tracer gas tests also demonstrated that 
surveillances performed to date, such as a control room pressurization tests, failed to 
demonstrate this non-conservatism. There were a number of lessons learned &om the 
performance of these tests as to the sources of the unfiltered inleakage (e.g., fiom leaks into 
the negative pressure sections of ductwork of the control room ventilation system if located 
outside the habitability envelope). 

Most of the results were within an order of magnitude of the assumed inleakage. Based on 
the discussion above, the tests therefore demonstrated that this is one of the least uncertain 
assumptions. Being within an order of magnitude, even if non-conservative, is more than 
compensated for by the conservatism in many other assumptions. Additionally, the 
consequences of a higher unfiltered inleakage are easily compensated for through the use of 
KI. These facts were used to demonstrate that even for those few licensees where the 
results were greater than an order of magnitude non-conservative, that there was no safety 
significance and continued operation was justified. 

If the actual results of the test have no safety significance, then the significant cost cannot 
be justified. The optional station improvements that may be postponed due to the reduction 
in the budget of $100,000 for this test would likely be more beneficial in overall safety and 
reliability. Therefore, the required performance of this test could have a net negative safety 
consequence. It is proposed that performance of the previous surveillances, such as a 
pressurization test, along with incorporation of the lessons learned from the tracer gas 
testing into an effective preventative maintenance program for boundary integrity is 
sufficient. It provides a cost-justified approach to ensure that there are no significant 
failures of the control room habitability boundary and hence that there would be an 
insignificant potential to have to evacuate the control room. 
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E. PROPOSED ALTERNATIVES 

The preferred option is as recommended in Section B, which is a rule change to eliminate the 
specific radiological criteria for control room habitability. This would then result in the ability 
to revise the industry guidelines to eliminate the specified guidelines for performing 
deterministic dose analyses. This would result in the ability to eliminate all of the negative 
safety consequences discussed above that result from such an approach. 

The current guidelines could be replaced with guidelines based on good engineering principles 
that would ensure that the control room remains habitable under most postulated conditions. 
As an example, the guidance could include requirements such as: 

The control room ventilation system should isolate on the detection of high radiation or 
toxic gas intake. 
The control room should have a minimum of one foot of concrete shielding (or 
equivalent) on all surfaces. 
Self Contained Breathng Apparatus (SCBA's) and potassium iodide (KI) tablets 
should be readily available for operator use. Operators should maintain training in 
SCBA's. 
Procedural controls to maintain a low leakage boundary, such as preventative 
maintenancelroutine inspection of door seals and dampers should be implemented. 
Procedures should be developed to ensure control room purging is considered when the 
outside concentration is less than the inside concentration. 
Existing emergency filtration systems should be maintained to practical performance 
criteria 

The current Technical Specifications for system performance would be eliminated. The 
Administrative Section of the Technical Specifications could include a requirement to have a 
Control Room Habitability Program. A guidance document (e.g. - Regulatory Guide or 
endorsement of an NEI guidance document) could be written to specify the aspects required in 
such a program. 

Given the low public risk significance of being outside these design guidelines established in a 
licensee's Control Room Habitability Program, a plant shutdown would not be required if 
outside the guidelines. Rather, the program could specify that timely actions should be taken 
to return the plant to within the guidelines. If not completed within 30 days, a Special Report 
would be sent to the NRC with a justification for continued operation and proposed schedule 
for meeting the guidelines. 

Removing the specific dose criteria from the rule would not eliminate the need to perform 
quantitative analyses if required to demonstrate the acceptability for certain conditions. For 
example, the guideline above for one foot of concrete shielding could be expanded to require a 
quantitative assessment of the shielding adequacy if a significant radiation source (e.g., a post- 
accident release filtration system) is located immediately outside the control room wall. The 
current rule has no specific quantitative limits for toxic gases, yet the guidelines require 
quantitative analyses for toxic gas habitability assessments under certain conditions. 
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As an alternative to total removal of dose guidelines from the rule, most of the concerns noted 
above could be resolved if the dose criteria were based solely on the whole body dose from 
noble gases, which is likely the only possible dose impact that may result in control room 
evacuation. As another option, most of the concerns would be resolved if credit for SCBA's 
and/or KI was allowed in the analysis of the dose from iodines and particulates. These options 
would need to be accompanied by changes in the guidelines, such as a revision to generic 
Technical Specifications to eliminate shutdown requirements for failure to meet control room 
habitability system requirements in order for the benefits noted above to be realized. If one of 
these alternatives is preferred, I would be happy to provide additional input and details on how 
such options can maximize public safety. 

F. CONCLUSION 

It should be noted that many of the points in my technical discussion above have been 
presented to NRC staff in various industry forums, but not as formally and not all at one time. 
However, the current resulting practices and requirements have prevailed based on NRC staff 
statements that "It's a matter of compliance," rather than on logical choices to improve overall 
public risk or impose cost-beneficial requirements. If the current rule that requires the use of 
deterministic dose consequences is what has resulted in this type of decision-making, then it is 
time to revise that rule. 

A rule change that eliminates the approach of using deterministic control room habitability 
dose analyses to establish requirements would have a number of benefits that would reduce 
overall public safety risk. Such benefits would result from improved designs, improved 
procedures, reduced challenges to other safety systems, improved Technical Specifications 
action requirements and improved surveillance requirements. It is recommended that the NRC 
implement the rule change proposed in Section B in the interest of public safety. 

Additionally, recognizing the time it requires to implement a rule change, it is also 
recommended that more timely actions be taken within the requirements of the current rule. 
For example, such actions would include Technical Specifications changes to eliminate 
shutdown requirements for control room habitability. 


