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Attention: Document Control Desk 
Washington, DC 20555 

Millstone Nuclear Power Station, Unit No. 3 
Response to a Request for Additional Information 
Technical Specifications Change Request 3-6-00 
Fuel Handling Accidents and Ventilation Systems 

In a letter dated June 29, 2000,(1) Northeast Nuclear Energy Company (NNECO) 

requested a change to the Millstone Unit No. 3 Technical Specifications. Many of the 

proposed Technical Specification changes were associated with revised fuel handling 

accident analyses. During conference calls conducted on January 10, 17, and 22 of 

2001, NNECO addressed questions contained in a facsimile from the Nuclear 

Regulatory Commission dated December 12, 2000.(2) The purpose of this letter is to 

transmit the requested written responses, which are contained in Attachment 1.  

There are no regulatory commitments contained within this letter.  

(1) R. P. Necci letter to U.S. Nuclear Regulatory Commission, "Millstone Nuclear Power 

Station, Unit No. 3, Technical Specifications Change Request 3-6-00, Fuel Handling 

Accidents and Ventilation Systems," dated June 29, 2000.  

(2) V. Nerses facsimile to Northeast Nuclear Energy Company, "Millstone Nuclear Power 

Station, Unit No. 3, Facsimile Transmission, Draft Request for Additional Information (RAI) 

to be Discussed in an Upcoming Conference Call (TAC No. MA9364)," dated 

December 12, 2000.  
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If you should have any questions 
(860) 440-2080.

on the above, please contact Mr. Ravi Joshi at 

Very truly yours, 

NORTHEAST NUCLEAR ENERGY COMPANY 

•aymoM P Necci 
Vice President - Nuclear Technical Services 

2001

My Commission expires 

Attachments (2)

SANDRA I ANTON 
NOTARYPUBLIC 

COMMISSION EXPIRES 
MAY31,2005

cc: H. J. Miller, Region I Administrator 
V. Nerses, NRC Senior Project Manager, Millstone Unit No. 3 
A. C. Cerne, Senior Resident Inspector, Millstone Unit No. 3 

Director 
Bureau of Air Management 
Monitoring and Radiation Division 
Department of Environmental Protection 
79 Elm Street 
Hartford, CT 06106-5127
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Response to a Request for Additional Information 
Technical Specifications Change Request 3-6-00 
Fuel Handling Accidents and Ventilation Systems 

Questions and Responses 

In a letter dated June 29, 2000,(1) Northeast Nuclear Energy Company (NNECO) 
requested a change to the Millstone Unit No. 3 Technical Specifications. Many of the 
proposed Technical Specification changes are associated with revised fuel handling 
accident analyses. During conference calls conducted on January 10, 17, and 22 of 
2001, NNECO addressed questions contained in a facsimile from the Nuclear 

Regulatory Commission (NRC) dated December 12, 2000.(2) The questions and 
associated responses are presented below.  

Item 1 - TS 3/4.7.7 and TS 3/4.7.8 

1. The licensee's submittal indicates the use of a "dedicated individual." Clarify the 
term, "dedicated individual." 

Response: 

Two terms, designated and dedicated, were used with respect to the use of 
administrative controls associated with the proposed Technical Specification 
changes. A "designated individual" will be used when the person assigned the 
task may have additional duties provided those additional duties do not prevent 
completion of the assigned action within the specified time interval. A "dedicated 
individual" will be used when the sole responsibility of the assigned individual is 

performance of the required action. The dedicated individual will not have any 
additional duties.  

Item 2 - TS 3/4.7.9 

1. How much time does the "designated individual at the control switch" have to 
"immediately" return the switch to the "auto" position without adversely affecting 
the availability of the system? Please provide specific information to describe 
the verification performed to demonstrate that operations personnel can reliably 
perform the action under simulated accident conditions.  

(1) R. P. Necci letter to U.S. Nuclear Regulatory Commission, "Millstone Nuclear Power 
Station, Unit No. 3, Technical Specifications Change Request 3-6-00, Fuel Handling 
Accidents and Ventilation Systems," dated June 29, 2000.  

(2) V. Nerses facsimile to Northeast Nuclear Energy Company, "Millstone Nuclear Power 

Station, Unit No. 3, Facsimile Transmission, Draft Request for Additional Information (RAI) 
to be Discussed in an Upcoming Conference Call (TAC No. MA9364)," dated 
December 12, 2000.
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Response: 

Operation of the system addressed by the proposed change, Charging/Reactor 
Plant Component Cooling Water (CHS/RPCCW) Pump Area Ventilation System, 
was discussed. The actions to be performed by a designated individual do not 
represent any new approach to system operation. The actions to be performed 
by the designated individual reflect how the system is normally operated, and 
are covered by normal operating procedures. The manual actions are 
associated with normal shifting of operating equipment to equalize run times. No 
manual action is required in response to a design basis accident, except for the 
remote possibility of a design basis accident occurring when shifting equipment.  

2. What is/are the consequences and risk associated with failing to complete the 
action in the time permitted? 

Response: 

The CHS/RPCCW Pump Area Ventilation System is a support system for the 
Supplementary Leak Collection and Release System (SLCRS). The SLCRS 
establishes a negative pressure in the Secondary Containment following a 
design basis accident. Failure of this system (e.g., alignment not restored within 
approximately 60 seconds after the occurrence of a design basis accident) will 
degrade the performance of the SLCRS such that the negative pressure 
required by Technical Specifications may not be established. However, the 
SLCRS will still be able to establish a negative pressure in the Secondary 
Containment. Therefore, the consequences of the designated individual failing 
to restore the CHS/RPCCW Pump Area Ventilation System is minimal. In 
addition, it is very unlikely system restoration will not be accomplished 
considering the ease of the task (normal system manipulations) and the 
administrative controls that will be used (procedural guidance and designated 
individual).  

Item 3 - TS 3/4.9 

1. Please explain what is meant by the statement, "... provided at least one 
personnel access door is under administrative control such that the door can be 
closed within 10 minutes." Specifically, what is meant by "administrative 
control?" Please provide specific information to describe the training and testing 
of personnel on the administrative control used to determine the adequacy of the 
control and whether the control can be reliably performed by those personnel 
responsible for it. Also, please explain how 10 minutes was determined to be 
sufficient time to close the door and, from what point in time does the 10 minutes 
begin.
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Response: 

Millstone Unit No. 3 Normal Operating Procedure OP 3260A, "Conduct of 
Outages," provides guidance to plan and manage outage shutdown risk. This 
procedure establishes the position of Containment Closure Coordinator to 
ensure that the ability to establish containment closure is maintained, as 
required, when the plant is shut down. The ability to establish containment 
closure prior to core boiling is a key aspect of the "Defense in Depth" approach 
to minimize shutdown risk. (The requirement to establish containment closure 
was established by Generic Letter 88-17, "Loss of Decay Heat Removal," dated 
October 17, 1988.) The same approach currently used to establish containment 
closure will be utilized to support the proposed Technical Specification change.  
Procedure changes will add the new closure requirement of 10 minutes for the 
containment personnel access hatch door during fuel handling activities inside 
containment. A designated individual will be assigned to establish containment 
closure within 10 minutes following a fuel handling accident inside containment.  
This individual will be required to stay in close proximity (general area) to the 
containment personnel access hatch to ensure availability for hatch closure, if 
required. Whether this designated individual can have other assigned duties will 
depend on what actions are necessary to close the access hatch door. For 
example, there may be hoses and cables going through the access hatch that 
must be removed before the door can be closed. If there are no hoses or cables 
through the containment personnel access hatch, the designated individual may 
be able to perform additional activities in the containment personnel access 
hatch area. If there are hoses or cables through the containment personnel 
access hatch, the designated individual will likely have no other duties.  

If any lines are run through the containment personnel access hatch during fuel 
handling activities inside containment, they will be labeled with service and 
supply, and have quick disconnects so they can be isolated quickly and 
removed. This will ensure the lines can be rapidly removed to allow closure of 
the containment personnel access hatch.  

Technical Specification 3.9.4 currently requires at least one personnel access 
hatch door to be closed during fuel handling activities inside containment. The 
proposed change will allow the personnel access hatch to remain open during 
fuel handling activities inside containment, provided at least one hatch door can 
be closed within 10 minutes following a fuel handling accident inside 
containment. The 10 minute closure time does not address evacuation of the 
personnel inside containment. Removing any obstructions and closing the hatch 
door within 10 minutes will restore plant configuration to the current requirement.  

The 10 minute closure time is consistent with the radiological dose calculation 
(submitted with the Technical Specifications Change Request) performed to 
support the requested Technical Specification change to allow the containment 
personnel access hatch to remain open during fuel handling activities inside
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containment. The validity of the 10 minute closure time is based on a qualitative 
evaluation of the tasks involved with containment personnel access hatch door 
closure, including the door operating mechanisms. The containment personnel 
access hatch doors are hydraulically operated. To close a containment 
personnel access hatch door simply requires pushing the close pushbutton 
which starts a hydraulic pump and closes the door in less than one minute. If 
the hydraulic pump is not available, the door can be manually pumped closed.  
Since this is a manual evolution, closure times will vary, but it is reasonable to 
assume a manual closure time of less than three minutes.  

It is extremely unlikely the assumed 10 minute closure time will ever be 
challenged. As previously stated, the designated individual will be required to 
remain in the vicinity of the door to be immediately available for door closure. In 
addition, the number of hoses and cables allowed to pass through the door will 
be administratively controlled, and provisions to rapidly remove the hoses and 
cables (e.g., quick disconnects) will be provided. Therefore, after considering 
the length of time to close the door and the administrative controls that will be in 
place, NNECO has concluded that a 10 minute containment personnel access 
hatch door closure time is appropriate.  

2. What method was used to determine that the maximum number of cables and 
hoses expected to be used can be "rapidly removed to allow the door to be 
closed within the required time period?" 

Response: 

Refer to the response to Item 3, Number 1.  

3. Please explain what is meant by, "... a designated individual must be 
continuously available for door closure." Please explain the difference between 
a "designated individual" and a "dedicated individual." 

Response: 

Refer to the response to Item 1, Number 1.  

Item 4 - TS 3/4.9.12 

1 . Please provide a more detailed description of the dedicated individual at the 
opening [of the Fuel Building boundary] to include details such as, where the 
individual will be stationed; how communications with the control room will be 
established and maintained; what the method is for "rapidly" closing the opening 
for building isolation; how rapidly must the opening to be closed and, what basis 
there is for knowing that this closure can be accomplished within the required 
time, etc. Please provide specific information to describe the training and testing 
of personnel to determine whether the action can be reliably performed by those 
personnel responsible for it.
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Response: 

The proposed footnotes to Technical Specifications 3.7.7, 3.7.8, and 3.9.12 
allow the respective boundaries to be opened intermittently under administrative 
control. As discussed in the associated Bases, this provision addresses normal 
entry and egress through the associated boundary doors, with the individual 
ensuring door closure after use. This provision may also be used for boundary 
openings if a dedicated individual in constant communication with the Control 
Room is assigned to ensure the opening is closed when required. At Millstone 
Station, a dedicated individual is used for very specific evolutions, under very 
controlled conditions. This will ensure the proper controls are in place to rapidly 
restore the boundary when using the footnote. In addition, the dedicated 
individual assigned to restore the Control Room boundary will be stationed 
within the Control Room boundary, and the dedicated individual assigned to 
restore the Fuel Building boundary will be stationed outside the Fuel Building 
boundary.  

If the use of a dedicated individual is not appropriate to ensure boundary 
restoration (e.g., no procedural guidance or actions too complex), the Technical 
Specification Action Statements (including any proposed changes) will be 
utilized.  

Item 5 - Clarification Issue 

1 . Attachment 2/Page 9, item #2. Please explain the statement, "the proposed 
changes do not introduce any new failure modes," the staff considers crediting 
personnel actions that were not previously credited in the licensee's accident 
analysis as a potential source for introducing new failure modes. In addition, 
although "unusual operator" actions might not be required as a result of the 
proposed changes, the staff believes that, for example, stationing a "dedicated 
individual at the opening..." (see Bases, 3/4.7.7, Control Room Ventilation 
System) constitutes an unusual manual action and, therefore, new (previously 
unanalyzed failure mode(s) may be introduced.  

Response: 

The personnel actions specified in the proposed changes do not represent any 
new or unusual actions for plant personnel. For example, the actions consist of 
closing a door, closing an access hatch, and opening a manual valve. These 
are routine tasks, well within the capability of the individuals assigned to perform 
the actions. Since these are routine actions, NNECO does not feel they could 
introduce a new failure. However, since these actions were not previously 
credited in the approved analyses, it is appropriate to request review and 
approval of the personnel actions by the NRC before use.
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2. Attachment 2/Page 9, item #3. The accidents appear to have been analyzed for 

radiological consequences to control room operators and to the public (off-site 

release), with the conclusion that applicable 10 CFR dose limits are not 

exceeded. Please explain how the analyses have considered the radiological 

consequences to the "dedicated individual" who is responsible for "rapidly 
closing" the control room door and to the "designated individual" responsible for 

closing the personnel access hatch door. In addition, please explain how the 

radiological analyses and overall time estimates for manual actions have 

considered the potential effect of a fuel handling accident on personnel who are 

likely to be in containment during fuel handling operations (e.g, in the event of a 

fuel handling accident, can every one who is likely to be in the building be 
evacuated safely within the required time?).  

Response: 

The calculated whole body dose to the designated individual assigned to ensure 

closure of the containment personnel access hatch door is 2.2 Rem. A copy of 

Calculation M3FHA-01 836R3, "MP3 FHAIC - Dose to Personnel Hatch 

Operator," is contained in Attachment 2.  

The radiological consequences to the dedicated individuals are addressed by 

where the individuals will be located, as discussed in the response to Item 4.  

The dose calculations that were performed are consistent with current industry 
regulations to ensure the health and safety of the public is maintained if a fuel 

handling accident were to occur. Dose calculations to the individuals inside 

containment have not been done. This is consistent with our current licensing 

basis. It is assumed the individuals will evacuate containment as soon as 

possible. Individuals will then be evaluated to determine the exposure received, 

and what actions are necessary to mitigate the effects.  

3. Please provide a site map/drawing showing the location(s) of the containment 

personnel access hatch doors and their position relative to other building 

locations (e.g., does/do the access hatch door(s) open from containment directly 
to the outside environment or into another/other building(s)?).  

Response: 

The outer containment personnel access hatch door opens directly into the 

Auxiliary Building. This containment opening does not provide a direct access 

path to the outside environment. Refer to drawing 12179-EM-6B-1 3, Machine 

Location Auxiliary Building Plan EL 24'-6", which is contained in Attachment 2.
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Response to a Request for Additional Information 
Technical Specifications Change Request 3-6-00 
Fuel Handling Accidents and Ventilation Systems 

Supplemental Information 

The following additional items are included to support the responses provided in 
Attachment 1.

1. Calculation 
M3FHA-01836R3 

2. Drawing 

12179-EM-6B-1 3

MP3 FHAIC - Dose to Personnel Hatch Operator

Machine Location Auxiliary Building Plan EL 24'-6"
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1. PURPOSE 
The purpose of this calculation is to evaluate the whole body dose to an individual assigned to the task of 

closing the MP3 personnel access hatch in the event of a Fuel Handling Accident in Containment (FHAIC).  

2. SUMMARY OF RESULTS 
The whole body dose to an individual assigned to the task of closing the personnel access hatch door after a 
FHAIC is 2.2 rem.  

3. REFERENCES 
1. Calc. # M3FIHA-01791R3, Rev. 0, "MP3 Fuel Handling Accident in Containment - 10 Minute Closure 

Time" 
2. 13f" AEC Air Cleaning Conference, "Nuclear Power Plant Control Room Ventilation System Design 

for Meeting General Design Criterion 19", Murphy and Campe, 3118n76 
3. Regulatory Guide 1.4, Rev. 2, "Assumptions Used for Evaluating the Potential Radiological 

consequences of a Loss of coolant Accident for Pressurized water Reactors", 6/74 
4. Radiological Health Handbook, 1/1970 
5. Dwg # 25212-11133, Rev. 8, "Slab El 24'6" & el 28'6'" Outline Aux. Bldg 
6. Dwg # 25212-11140, Rev. 6, "Plan & Dets - el. 43'6" & 45'6" Reinf- Aux Bldg" 

4. BASIC DATA AND ASSUMPTIONS 
1. The personnel hatch remains open for 10 minutes and the individual assigned for closure remains 

outside Containment, but next to the hatch.  
2. Unless otherwise specified, all data and assumptions associated with fuel damage and ventilation are 

provided in Reference 1.  
3. The area outside of the personnel access hatch is essentially a room with approximate dimensions of 

18'(w) x 43'(1) x 19'(h). These dimensions were estimated from References 5 & 6. Although this room 
is not isolated from the rest of the Auxiliary building, the configuration is such that airborne 
radioactivity outside this area does not impact the whole body dose to the individual operating the door.  
The total room volume is 1.5E+04 ft3.  

4. Based on actual walkdown of the transit path from the hatch to the Auxiliary Building exit, total transit 
time is 30 seconds. This will be added to the 10 minute residence time for the individual.  

5. 1 roentgen is approximately I rem 

5. METHOD OF ANALYSIS 
Dose to the individual standing outside the personnel hatch for 10 minutes, post-FHAIC will be calculated 
as described below.  

This approach will assume that the release from the refuel pool is dispersed in 10% of the Containment 
atmosphere. This airborne concentration in containment is assumed to be present in the room outside the 
personnel access hatch. This is a very conservative approach to the source term because it defines the worst 

case source term which will then be held constant for the duration of exposure. From this concentration, the 
finite volume whole body (gamma) dose will be determined for the residence time (10 minutes) and transit 
time (30 seconds). Whole body dose calculations will be consistent with the gamma dose calculation 
methods in Reference 3. Finite volume correction factors for gamma dose will be determined based on 
Reference 2.  

The semi-infinite gamma dose rate equation from Reference 2 is: 

semi-infinite gamma dose rate, rad/sec = 0.25 * Er * X 

where:
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E is the average gamma energy per disintegration, Mev/dis 
X is the concentration of the isotope, Ci/m3.  

The semi-infinite dose rate will be adusted for finite volume per Reference 2.  

The finite volume dose rate is multiplied by the residence and transit time to get the whole body dose for the 
hatch operator.  

6. BODY OF CALCULATION 

1. DOSE DETERMINATION ASSUMING MIXING IN 10% CONTAINMENT 
VOLUME 

It is assumed that the release from the refuel pool mixes instantaneously and homogeneously with 

10% of the containment atmosphere. The use of 10% of containment volume is an assumption 

based upon engineering judgement. This is a reasonable assumption when considering the path that 

must be taken to get from the refuel pool to the personnel hatch. This path requires changes in 

elevation from the refuel floor (51' el.) to the personnel hatch (24'6" el.) as well as traversal over 
and around the crane wall. It should also be noted that based on Reference 1, containment purge is 

not in operation so there is no driving force to exhaust the activity from containment via the purge 

lines nor is there any appreciable ventilation to circulate air from the pool directly to the hatch.  

In order to use the dose equation from Reference 3, the average gamma energy per disintegration 

must be determined. Table I below lists those averages. Gamma energies are extracted from page 
13 of Reference 1.

TABLE 1 - AVERAGE ENERGY PER DECAY 
Isotope Average Gamma 

Energy per 
disintegration, Mev/ 

dis 

1-131 3.53E-01 
1-132 O.OOE+00 
1-133 O.OOE+00 
1k134 O.OOE+O0 
1-135 1.56E+00 

Kr-83m O.OOE+O0 
Kr-85 2.11E-03 

Kr-85m 1.51 E-01 
Kr-87 O.OOE+O0 

Kr-88 1.65E+00 

Kr-89 2.OOE+O0 

Xe-131m 3.28E-03 

Xe-133m 3.26E-02 

Xe-133 3.OOE-02 

Xe-135m O.OOE+O0 

Xe-135 2.46E-01 

Xe-137 O.OOE+O0 

Xe-!138 O.OOE+O0

Also, the nuclide concentration in air must be determined. This is simply the released activity, 
decayed for 100 hours post-shutdown (from pg 13 of Reference 1) divided by 10% of containment 
volume (2.32E+06 ft3 per Reference 1) for a dilution volume of 2.32E+05 ft3. This value 

represents the activity released from I fuel bundle and must be multiplied by 1.25 to compensate 

for the additional 50 rods that are assumed to fail. It should be noted that the multiplier of 1.25 is
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conservative in that a more accurate multiplier of 1.19 could be used (based on 264 rods in a 
bundle and failure of 1 bundle plus 50 rods, (264 + 50)1264 = 1.19). The activity is listed in Table 
2.  

TABLE 2 - 100 HOUR DECAYED ACTIVITY FOR I FUEL BUNDLE + 50 RODS 
Isotope 100 hour 

Decayed 
activity, Ci 

1-131 8.41E+02 
1-132 1.41E-10 
1-133 9.78E+01 
1-134 5.89E-32 
1-135 8.00E-02 

Kr-83m 2.52E-12 
Kr-85 2.92E+03 

Kr-85m 6.30E-03 
Kr-87 1.47E-19 
Kr-88 1.63E-06 
Kr-89 O.OOE+00 

Xe-131m 6.94E+01 
Xe-133m 1.50E+03 
Xe-133 1.29E+05 

Xe-135m O.OOE+00 
Xe-135 3.02E+01 
Xe-137 O.OOE+00 
Xe-138 O.OOE+0O 

Applying the semi-infinite cloud formulas to the above information results in the information in 
Table 3.  

TABLE 3 - SEMI-INFINITE CLOUD GAMMA DOSE RATE SUMMARY 
Isotope Average Gamma 100 hour Decayed Semi-infinite 

Energy per activity, Ci gamma dose rate, 
disintegration, Mevl r/hr 
dis 

1-131 3.53E-01 8.41 E+02 4.07E+01 
1-132 0.00E+00 1.41E-10 0.OOE+00 
1-133 O.OOE+00 9.78E+01 O.OOE+00 
1-134 0.00E+00 5.89E-32 0.OOE+00 
1-135 1.56E+00 8.OOE-02 1.71E-02 
Kr-83m 0.OOE+00 2.52E-12 0.OOE+00 
Kr-85 2.11E-03 2.92E+03 8.44E-01 
Kr-85m 1.51 E-01 6.30E-03 1.30E-04 
Kr-87 0.OOE+00 1.47E-19 0.OOE+00 
Kr-88 1.65E+00 1.63E-06 3.68E-07 
Kr-89 2.OOE+O0 O.OOE+00 O.OOE+00 
Xe-131m 3.28E-03 6.94E+01 3.12E-02 
Xe-133m 3.26E-02 1.50E+03 6.70E+00 
Xe-133 3.OOE-02 1.29E+05 5.30E+02 
Xe-135m 0.OOE+00 0.OOE+00 0.OOE+00 
Xe-135 2.46E-01 3.02E+01 1.02E+00 
Xe-137 O.OOE+00 O.OOE+00 O.OOE+00 
Xe-138 0.OOE+00 0.OOE+00 0.OOE+00 

_1 _Total 5.79E+02 

The semi-infinite cloud gamma dose rate in containment is 579 R/hr. The gamma dose rate needs 
to be adjusted for the finite volume of the cloud. Reference 2 provides a correction factor method 
which is listed below.
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GF = 1173/ (V°o38) 

where GF = correction factor for infinite cloud dose rate/ finite cloud dose rate 

so 
with the volume affecting the hatch operator from Section 4.3 of 1.5E+04 ft3 (GF = 1173/ 
(1.5E+04) 0 338 = 45.5), the resultant gamma dose rate is: 

outside of personnel hatch, r/hr = 579 R/hr /45.5 = 12.7 R/hr 

So, for a 10 minute and 30 second exposure period, the hatch operator standing outside the 
personnel hatch would receive a whole body dose of 2.2 R = 2.2 rem.  

7. DESIGN VERIFICATION 
Evaluating the activity outside the personnel hatch using the 3 and 4 air changes per hour should 
provide a reasonable basis for evaluating the conservatism of the method used in Section 6 (10% 
mixing in containment). Ultimately, the air concentration outside the equipment hatch - -i4-be 

based on 10% mixing will be compared to that from 3 and 4 air changes per hour. It will be 
assumed that there is no buildup or holdup of activity in the Auxiliary building, because the 
activity exiting containment will continuously enter and exit the room outside the personnel hatch.  
This is a reasonable assumption because: 
1. without the negative pressure in the Auxiliary Building to draw out the air from containment, 

there is no driving force to exhaust airborne activity in containment, and 
2. to have the negative pressure in the Auxiliary Building capable of exhausting containment air, 

there must be a tremendous (albeit theoretical) exhaust rate from the Aux. Building which 
would support the assumption of no holdup or buildup in the Aux. Bldg.  

Only 1 isotope need be evaluated for comparison purposes. XE- 133 will be used. From Section 6, 
the XE-133 activity released to containment is 1.29E+05 Ci. This is divided by 10% of the 
containment volume to provide the concentration in air and is 1.29E+05 Ci/ 2.32E+05 ft3 = 5.6E
01 Ci/ft3. This is the value that is used in the dose calculation in Section 6 and will be used for 
comparison to an alternate calculation method.  

When using 3 air changes per hour as the release method, the following approach is taken. The 
initial air concentration from XE-133 outside the hatch can be calculated as a function of time.  
The XE- 133 source term outside the hatch at T--0 is equal to the the activity discharged in the 
volume of air exiting containment at 3 and 4 air changes per hour and does represent the maximum 
concentration due to the exponential nature of the release rate. This initial activity is dispersed in 
1.5E+04 ft3 (Section 4.3). At 3 containment air changes per hour, this is a flow rate of 6.96E+06 
CFH (= (2.32E+06 ft3 /containment volume)* (3 containment volumes/ hour)) which is I .16E+05 
CFM, 1.5E+04 ft3 would be displaced in 0.13 minutes. The initial amount of XE-133 exhausted 
from containment to the Aux. Bldg volume of 1.5E+04 ft3 in 0.13 minutes is 0.65% (based on 
1- e-3.•° 3/6t 0 ) of the initial XE- 133 activity in containment which is 0.0065 * 1.29E+05 Ci Xe-133 
= 839 Ci-XE- 133 in the volume outside the access hatch. This results in an initial, and maximum 
XE-133 air concentration of 839 Ci /1.5E+04 ft3 = 5.6E-02 Ci/ft3. Since there is no buildup or 
holdup of activity in the Aux. Bldg then 5.6E-02 Ci/ft3 is the maximum concentration and will 
only decrease with time.  

Using the same approach for 4 containment volumes per hour results in a lower fraction of 
containment XE- 133 initially filling the 1.5E+04 ft3 volume. This occurs in 0.097 minutes which
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results in 0.65% or 832 Ci XE- 133 resulting in a concentration of 832 Ci/ 1.5E+04 ft3 = 5.6E-02 
Ci/ft3.  

It is apparent that the initial concentration of XE-133 outside the personnel access hatch based on 
10% mixing in containment (5.6E-01 Ci/ft3) results in a much higher source term than from a 
release rate of 3 (5.6E-02 Ci/ft3) or 4 (5.6E-02 Ci/ft3) containment volumes per hour. Please note 
that the concentrations associated with the two release rate do differ but because of round-off, are 
the same. Since a constant source term based on 10% mixing was assumed for 10 minutes and 30 
seconds in the Section 6 determination, it is extremely conservative in its application towards dose 
evaluation.  

In conclusion, the method used in Section 6 provides conservative results and is aceptable.  

8. ATTACHMENTS 
ATTACHMENT A - REVIEWER COMMENTS
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