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Attn: Dr. B. J. Snyder 

Program Director 
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Washington, DC 20555 

Dear Dr. Snyder: 

GPU Nuclear Corporation 
Post Offoce BoK JSO 
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TELEX 8J·2386 
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Docunent 10 Ol38A 

January 18 , 1985 

Three Mile Island Nuclear Station, Unit 2 (TMI-2) 
Operating License No. DPR-73 

Docket No. 50-320 
Equipment Hatch Removal Safety Evaluation Report 

Attached for your review and approval is the Safety Evaluatia1 Report 
(SER) for temporary removal and subsequent replacement of the Reactor 
Building equipment hatch. under specified conditions, to facilitate 
movement of heavy equipment into and/or out of the Reactor B:Jildir.g. 

This SER concl•Jdes that the removal and reinstallation of the original 
equipment hatch can be accomplished without undue risk to the health and 
safety of the public. 

As discussed in Section 4.0 of the SER, GPU Nuclear will sub�it a 
Technical Specification Change Request (TSCR) to incorporate limiting 
conditions for operation of the equipment hatch and modify the criteria 
relevant to reinstallation of the orlginal equipment hatch, if 
replacement to less than the original configuration is desired. 

The ability to utilize the equipment hatch will significantly enhance the 
preparation for starting defueling. Without this provision, several 
pieces of large defueling equipment will need to be disassembled and 
reassembled insid� the Reactor Building. Such a reassembly requirement 
wil� result in increased radiation exposure Lo workers, both due to the 
reassembly and to additional operational checkouts. It will also result 
in increme1tal delays in the schedule. 
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Or. B. J. Snyder -2- January 18, 1985 
4410-85-L-0006 

Pursuant to the requirements of 10 CFR 170, enclosed is a check for 
$150.00 for the application fee required for review of this submittal. 

Sincerely, 

�tM c��Ji1il v ft J R. Standerfer V 
Vice President/Director, TMI-2 

FRS/RBS/jep 

Attachment: (GPU Nuclear Check No. 00014141) 

cc: Deputy Program Director - TMI Program Office, Dr. W. D. Travers 
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1.0 PURPOSE AND SCOPE 

15737-2-<:07-107 

n1e purpose of this Safety Evaluation Report (SER) is to demonstrate that the 
reactor building equipment batch may be removed, under certain conditions, 
without undue risk to the health and safety of the public. Removal of the batch 
vill permit transport of large components n�eded to support defueling. Using 
this transport path vill reduce the need to assemble equipment vithin the reactor 
building and. hence, reduce the exposure of vorkera to radiation. Further, this 
Safety Evaluation Report shovs that the equipment batch leak tightness 
requirements for the existing and future plant conditions, i.e., vented primary 
system, lov prioary coolant temperature, low decay heat, etc., are c'gnificantly 
leas tbac those required to support reactor operation. Following hatch removal 
and material transport into containment, the equipment batch opening will be 
closed by the existing batch cover. 13 

2.0 GENERAL DISCUSSION 

2.1 Basis for Equipment Hatch Removal 

The movement of equipment into and out of the reactor building is presently 
accomplished through the two personnel airlocks. Large equipment is 
disassembled outside of the reactor building into pieces small enough to be 
carried through the airlock, and reassembled once inside the reactor 
building. Therefore, large equipment designed for use inside the reactor 
building is modular in design with each modular piece compatible vith being 
carried through the personnel airlock into the reactor building vhere all of 
the pieces will be assembled. 

It vill soon become necessary to move many large pieces of equipment 
essential for defueling into the reactor building. These items include: 

1. Rotating Work Platform .ad Support Structure. 
2. The Shielded Work Platform. 
3. The Defueling Water Cleanup System components. 
4. The dam for the deep end of the refueling canal. 
5. The fuel storage racks (in canal). 
6. The defueling canister/tool racks (in vessel). 
7. The reactor bu!lding service crane. 
8. Canister handling bridge trolley, including the canister trsnsfer 

shield. 
9. Various manual and automated defueling tools. 

The movement of these items through the personnel airlock, and the 
subsequent assembly and testing of these items inside the reactor building, 
are major work evolutions with significant impact on radiation exposure, 
scheduling and resources allocation. 

If the equipment hatch is removed to permit the transport of items, such as 
those listed above, into the reactor building, the items could be assembled 
and tested outside of the reactor building and brought in intact. T�s 
would eliminate much of the in containment aasembly and testing required for 
the modular approach. The benefits of this are several fold: 

-5- Rev. 3 
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a. Fewer Entries into the Rear.Lor Building 

l5737-2-G07-107 

The equipment hatch is large enough to permit assembled components to 
be brought into the reactor building. Therefore, one entry into the 
reactor building can replace numerous entries �y workers carrying the 
pieces. Hence, radiation exposure associated vitb the installation 
of the equipment can be reduced. 

b. Reduction in the Number of In-Containment Activities 

The equipment brought in through the equipment hatch will be 
assembled so that minimum or no time must be spent in the building 
for assembly of the final pieces. 

Startup testing and other pre-operational teats can be performed on 
equipment outside of the rea�tor building. Pro�lems can be found and 
remedied before the equipment is brought into the building. 

Also, this reduction in the number of activities will reduce delays 
resulting from apace reotrictions inside the reactor building. These 
activities could be performed in non-radioactive areas which would 
lover the radiation exposures for each activity. 

c. Improved Worker Efficiency 

Assembling major equipment outside of the reactor building will 
permit conventional construction practices in a non-contaminated 
environment. Thus, many evolutions such as welding, power tool 
operation, and rigging heavy lifts can be performed unencumbered by 
personnel protective clothing, respiratory protection, or the heat 
stress aaaociat�d with working in the reactor building. 

d. Simplified Equipment Design 

The equipuent design will be leas complex because it will not have to 
be deaign�d in modular torm to permit transfer into the reactor 
building through a personnel air lock. 

All of the above result in lower personnel radiation exposures, increased 
produLtivity, impr�ved scheduling and optimized resource utilization. 

2.2 Removal/Reinstallation of the Equipment Hatch 

The equipment hatch is located in the southve�t quadrant of the reactor 
building. lt is a 23 ft. diameter penetration in the reactor building vall 
and is provided to permit the aovement of large objects into and out of the 
reactor building dcring an outage. A removable personnel air lock (air lock 
11) is incorporated into the equipment hatch. Both the hatch and the air 
lock are double gaaketted and with the equipm�nt hatch bolted to steel 
flanges in the building. The seal is designed to withstand the effects of 
th� original design basis accidents for the plAnt. Figure 1 abovs a 
•�ctional view of the equirment batch, the personnel air lock, and the 
aisaile shield enclosure. 
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Prior to removal of the equipment hatch, the Containment Air Control 
Envelope (CACE) vill be completed. The CACE provides an environmental 
barrier around the equipment hatch. The CACE serves as a collection point 
for •onitoring any airborne release from the equipment hatch vhen the hatch 
is closed and assists in maintaining temperatu=e limits (50°F mini•um) 
inside containment vben the personnel airlock or equipment hatch are open. 

Prio= to removing the equipment hatch, both trains of the Reactor Building 
purge system vill be verified operable. 

Prior to removing the equipment batch, the inside surf�ce of the equipment 
hatch and the personnel air lock vill be decontaminated. This vill minimize 
the spread of contamination vben the personnel air lock and the equipment 
hatch are removed. The procedure for removing the equip=ent hatch requires 
that the personnel airlock be removed first. The airlock assembly vill be 
vithdravn intact utilizing the monorail installed in the missile shield 
enclosure. The 9 ft. outside diameter, 12 ft. - 6 inches long airlock 
veighs 15 tons and is provided vith lifting lugs to facilitate its removal. 
Once the personnel air lock is removed, the equipment hatch can be opened. 
The equipment hatch is 24 ft. - 8 inches outside diameter and veigh& 20.5 
tons. It can be removed using the installed monorail or other lifting 
equipment. Once removed the equipment hatch and the personnel airlock vill 
be stored on site in an area suitable for staging contaminated material and 
; otected against deterioration. 

While the hatch is removed, a fire vatch and security guard vill be 
stationed at the hatch opening to ensure the integrity of the containment 
fire barrier and control personnel access, respectively. 

Upon completion of the tasks vhich required the equipment hatch to be 
removed, the existing equipment hatch and personnel airlock vill be 
replaced. This vill be done to restore the reactor building integrity. 

It vill be replaced using the existing bolts and existing or replacement 
gaskets, but it vill only be resealed to the requirements consistent vith 
the current conditions in the building. Reactor build1ng integrity vill be 
assured by: 

Inspecting the seating surfaces before reinstalling the hatch. 
Inspecting the gaskets before reinstalling the hatch and replacing 
them as necessary. 
Installing the ltatch and airlock in accordance vith existing or new 
procedures. 

2.3 Operational Restraints 

The following restraints vill be imposed durin& �il times that the equipment 

!J 

hatch is removed for the movement of equipment into or out of the reactor 13 
. building. 
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No core alternations will be performed. Core alterations are defined 
as the movement or manipulations of any reactor component (including 
fuel) within the reactor pressure vessel with the vessel head removed 
and fuel in the vessel. 
Hovement of defueling canisters containing fuel will be prohibited in 
the reactor ouilding. 
Hovement of loads over the reactor vessel, the incore seal table, the 
deep end of the refueling canal when canisters with fuel are located 
there, and the northwest quadrant of the •A• D-ring will be 
prohibited. 
At least one train of the reactor building·purge system will be 
operated. 
The equipment access door of the CACE will be maintained closed 
whenever practicable. 
No decontamination operation will be performed. 

3.0 ASSESSMENT OF SAFETY ISSUES 

3.1 Identification of Safety Issues 

The safety implications of removing the equipment hatch are related to the 
loss of the reactor building integrity. Due to the size of the equipment 
hatch, removing and replacing it takes longc. {tours not minutes) than 
opening and closing both doors of the personnel t�irlock. Hence, upset 
condttions occurring vhen the equipment hatch is off cannot rely on rapidly 
reclosing the batch in order to provide to the public the benefit of a fully 
closed containment structure. 

The safety issues associated with the ha�ch being open are: 

Releases of radioactivity during normal activities. 
Releases of radioactivity resulting from off-normal events. 
Consequences of natu=al phenomena. 
Consequences of man made events. 

13 

Assurance of reactor building integrity on re-installation of the 13 
hatch. 
Definition of operational restraints. 

In addition to the safety issues identified above, a significant item 
associated with opening of the equipment hatch is the impact on the 
radiation ezposure to workers. 

All of the safety issues and the radiological impact on the workers are 
discussed in the subsequent sectio�s. 

3.2 Release of Radioactivity 

To assess the acceptability of leaving the equipment hatch open, three 
release acenarlos btve been evaluated. The first scenario ia the normal 
case when radioactivity release will be through the containment purge system 
filters and is identified as the normal release case. The second scenario 
postulates a short-term conplete release of all airborne activity from the 
containment based on the activity level& aaaociated wlth normal recovery 
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mode operations and is identified as the puff release case. The third release 
sceuario is the release from an accident inside containment vbich would cause 
a rapid increase of containaent airborne radioactivity and an associated 
increase in the radioactive gaseous effluent from the containment building. 
This acenario is identified as the accident release case. 

3.2.1 Normal Release Case 

This case addresses the rele� s for the normal equipment batch removal 
mode. Activities inside containment are restricted in accordance vith 
section 2. 3 and the containment purge exhaust continues to operate (the 13 
purge system includes tvo 100% capacity exhaust fan/filter trains). 
The CACE equipment access door vill normally be closed but may be 
�pened for short periods of time in this mode. 

The purge syst£2 vill maintain the containment at a negative pressure 
(ex�ept vhen containment pressure is equalized vith atmospheric 
pressure to permit opening of the hatch) and thus prevent exfiltration 13 
of containment air though the open hatch. Local air currents around 
the hatch may cause direct release of very small amounts of containment 
air particularly vhen the CACE equipment access door is open. The 
amount of release through the ' e� hatch vill be further limited by 
minimizing the length of time that the CACE door vill be open. 

The level of total release in this mode is expected to be less than the 
normal releases from containment vhen the hatch is closed due to the 
restrictions imposed in Section 2. 3 and the continued operation of the 13 
containment purge system. 

3.2.2 Puff Release Case 

This scenario postulates the release of all containment airborne 
activity within a short period of time, taking no credit for the CACE 
or for containment purge system operation. The activity levels used 
for this assessm�nt are based on actual measurements of airborne 
activity inside containment during normal recovery operation. This 
type of assessment is presented in Recovery Operations Plan Change 
Request (ROPCR) No. lJ, Reference 9, for opening of both personnel 
airlock doors. The release levels presented in ROPCR No. 18 are also 
applicable to equipment hatch removal and demonstrate that the releases 
associated vith this scenario are acceptable for the following reasons: 

1. Normal containment airborne activity levels at the time of batch 
removal are expected to be lower than those used as a basis for 
the ROPCR No. 18 assessment due to ongoing decontamination vork 
inside containment. The containmeut airborne activity levels 
used for the ROPCR No. 18 assessment are based on actual 
measurements taken in 1982. Actual activity levels •easured in 
late summer 1984 indicated that levels are aubstantially lover 
today. 

2. No further significant :eleases are expected to occur after the 
complete 30-minute releases postulated in ROPCR No. 18 due to 
the operational restrictions noted in Section 2. 3 of this SER. 

-10- Rev. 3 
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The actual release of activity when the hatch is open will be 
significantly reduced by the operation of the containment purge system 
in the exhaust mode which will minimize outward airflow at the hatch. 
In addition, the CACE equipment access door vill be aaintained closed 
whenever possible whil� the containment hatch is removed further 13 
minimizing the potential for significant direct release of airborne 
activity. 

3.2.3 Accident Release Case 

Of the possible in-containment accidents, only a large fire could cause 
a rapid increase in the containment airborne radioactivity and also be 
accompanied vith an energy release which could develop a driving force 
to expel the airborne contaminants from the containment. 

Inside containoent there are tvo designated waste storage areas. One 
is located on the 305' elevation near the personnel air lock and the 
other is lccated on the 347' elevation adjacent to the enclosed 
s�airvell. The bounding �ccident release case is the postulated fire 
of the storage area located on the 305' elevation. The dose assess�ent 
is Lased on the instantaneous release of airborne conta�inants 
resulting from an all-consuming fire in this storage area. Such an 
all-consuming fire assumes no actions are taken to control and put out 
the fire. 

An e&tiiiAte has been IIAde of the uximum waste that could be in the 
storage area at any one time and t�c radioactive content of that 
waste. Table 1 gives the maxim� waste and its isotopic inventory in 

.the atorag� aree. Th� &lllount of reapireble airborne rele.3e from this 
storage area fire is assumed to be 0.1% of the inventory in the storage 
area. Table 10 of Appendix B of Reference 4 and page 8-61 of Reference 
5 are cited as the bases for this release fraction. 

To determine the dose to the maximally exposed individual from the 
postulated lite inside containment the release is assumed instantaneous 
and the passing cloud of radioactivity travels to the near�st site 
boundary. The radiological consequence of this accidental rele�ae is 
dependent on the meteorological conditions present at the time of 
release. A conservative approach is taken which assumes that the 5 
percentile 0-1 hour atmospheric diaperaon factor at the nearest site 
boundary exists at the time of release. This dispersion factor is 
taken from A�pendilr: 2D of the TMl- Unit 2 FSAR and has a value of 
6.1£-4 sec/H • 

The dose assessment ia baaed on the inhalation pathway using the 
methodology and dose factors found in Reference 2. The breathing rates 
presented in Table E-5 of Reference 2 are increased by a factor equal 
to the ratio of the breathing rate given in Reference 6 to the adult 
breathing rate given in Table E-5 of Reference 2. The doses to the 
various organa for the"different age groups are calculated to determine 
the 118ximum dose. Th� moat restrictive organ �s the teenager's bone 
vith a dose of 0.027 arem. 

These results are a &111411 fraction of the liaits specified in lOCFRlOO 
for releases resulting from accidents. 

-ll- Rev. 3 
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Table 1 

Innntory of Storage Areas Inside Contaitllllent 

Quantity �f Waste 6,000 pounds 

Inventory of Waste 

Cs-137 0.201 curies 

Cs-134 0.008 curies 

Sr-90 0.008 curies 

-12- Rev. 3 
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3.3 Radiological Assessment 

Dose rates outside the equipment hatch are very low. HeasureDents taken 
approximat�y 10 ft. from the batch vith both airlock doors open have shown 
the dose rate to be < 1 mrem/br. This vill provide an area of low radiation 
levels for staging material and pre-assembling components. With the equipment 
hatch removed, it has been estimated by radiological controls personnel that 
the dose rate at 10 fl. from the hatch vill be approximately 10 mrem/hr. 

As discussed in Section 2, removing the equipment hatch will result in reduced 
occupa·tional radiation exposure associ�tted vith defuellng. JJJ. estimate of the 
reduction in occupational exposure has been made by the Technical Assistance 
and Advisory Group (T.A:.Gj, Reference 7. The results of this estimate are 
presented in Table 2. As noted in Reference 5, 

All ALARA estimates are based on assumptions. This 
particular estimate is further hampered by the imprecise 
knowledge of the real scope and extent of work to be 
performed. For this reason, conservative assumptions were 
made to reduce the advantage of opening the equipment hatch. 
The amount of effort required to bring in pieces, to assembl� 
components, and to startup and test systems in the reactor 
building have been minimized. Even so, the results indicate 
that the radiation exposure drops by a factor of six if the 
eq�ipment hatch is used. While by no means definitive, the 
results of this &coping study ought to represent the minimum 
expected ratio between worker exposures with the equipment 
hatch open and with the equipment hatch closed. Actual 
savings are expected to be significantly larger. 

Based on this, it is concluded that removal of the hatch will result in � 
significant rerluction in occupational radiation exposure associated with 
defueling activites. 

3. 4 Natural Phenomena 

3. 4 . 1  Floods 

The equipment hatch is 23' in diameter centered at elevation 314'-3•. 
The elevation of the probable maximum flood (PMF) for TMl-2 is 308.5' 
with a predicted wave action of an additivnal 4' for a total flood 
level of 312.5'. If a flood of this severity occurs vhile the 
equipment hatch is open flood water could conceivably fill the 
contain�ent basement. 

The PHF is a low probability event that cannot occur without ample 
warning. No dame or large reservoirs exist immediately upstream of the 
site which could, of and by themselves, generate that PMF even if all 
failed at once. The PHF can only occur as the result of a heavy, 
prolonged rain storm. -In 1972, hurricane Agnes, which caused the 
highest flood water elevations ever recorded for the Susquehanna River, 
resulted in a flood elevation of approxi��tely 301' vhich 1s four feet 
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below that level required to flood the hatch opening (305'). Due to 
the nature of rain-induced flooding, ample warning will exist to assure 
that the equipment hatch can be replaced prior to the onset of a flood 
that can affect the reactor building. Tbe existing procedures already 
identify three stages of flood alert: ALERT (36-hour forecast of 
640,000 cfs or greater), EMERGENCY Cl�SURE (36-hour forecast of 940,000 
cfs or greater) and SHUTDOWN (301 foot vater level at River Water 
intake structure corresponding to a river water flow of 950,000 cfs). 

Prior to reaching those levels, an initial warning will be received 
from the Federal-State River Forecast Center when the 36 hour river 
flow forecast for Harrisburg indicates 350,000 cfs. Procedures will 
require that the equipment hatch will be replaced vhen the 350,000 cfs 
warning is received. This will provide assurance that adequate time 
will be available to close the hatch before the river level reaches the 
bottom of the hatch, thereby preventing flood water from entering the 
reactor building. 

3. 4 . 2  Missile 

Currently, the moveable missile shield is retracted. Tbe equipment 
hatch provides limited protection against missiles. However, the 
oecondary shield vall is inside of the equipment hatch opening and will 
prevent any conceivable missile from penetrating into the area where it 
could affect the reactor coolant system. The secondary shield vall is 
a 5000 psi concrete seismic category l structure 4'-6• thick extending 
from elevation 282'-6• to 374'-4• and is as strong as the missile 
shield. Hence, the missile protection is not dependent on the presence 
of the equipment hatch and will not be degraded by its removal. 

3.4 . 3  High Winds 

The equipment hatch will be enclosed by the CACE. From the TMI-2 FSAR, 
the design vind velocity, based on the 100-year recurrence interval, is 
80 miles per hour at 30 feet above grade. The CACE is designed to 
withstand this condition. Thus high winds will not result in an 
unacceptable increase in releases of radioactivity to the environment. 

3. 4 . 4  Seismic Event 

It is noted that the equipment hatch serves no structural function so 
that the seismic integrity of the reactor building is not affected by 
its removal. In addition, the seismic capabilities of the engineering 
safeguards are not dependent on the presence �f the equipment batch, 
although reactor building integrity would not be Dftintained. 

" . � " 
. 
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Baaed on operating within the limitations discussed in Section 2.3, the 13 
amount of radioactivity that vould be released to the environment and 
the r�Aulting doses are bounded by the analyaes diacusaed in Section 
3.2. Tbia conclusion is reached baaed on no activities being performed 
that vill significantly increase the airborne radiation levels in the 
reactor building and the assumption of no causal effect from a seis�c 
event on the amount of airborne activity. 

3.5 Han "-de Events 

The only aan made event that removal of the equipment hatch vill be impacted 
by is an airplane crash. Section 3.5.3.3 of the TM1 2 FSAR ahovs that the 
probab1lty of an airplane crash vhich damages safety related buildings, is a 
very low probability event. An airplane crash vbich impacts on the equipment p 
hatch is judged to be so unlikely as to be deemed incredible. 

3.6 Operational Considerations 

Operational considerations associated vith the removal of the equipment hatch 
include the operational restraints listed in Section 2.3 and only requiring 
that the equipment batch be installed to withstand only a 2 psi containment 13 
pressure. The bases for these are discussed b��ov. 

When the equipment hatch is removed it cannot be reinstalled quickly in the 
event that co�tuinment integr!ty must be reestabliahed. Prohibiting 
activities that involve the handling of fuel vill prevent the possible spread IJ 
of fuel to environment in the event of an accident requiring the establishment 
of containment integrity. Ibis is also true for handling of canisters filled 
vith fuel and the handling of heavy loads over areas vhicb coul� result in 
disturbance of fuel or result in draining the RCS below the RV no%%les. 
Draining the RCS to RV nO%%les has beeD judged acceptable based on evaluations 
presented in Reference 3. 

Having the reactor building �ir handling •ystem operating as described in 
Section 2.3 vill ensure that direct release of airborne activity through the 13 
equipment hatch vill be minimized. 

The prohibition on decontamination activities in containment vill ensure that 
airborne activity levels vill not be increased vhen the hatch ia open beyond 
the levels used in the referenced analysis. 

When reinstalled after removal the batch vill only be capable of withstanding 
a 2 psi reactor building pressure. This pressure exceeds the design pressure 13 
of the moat limiting containment penetration. r�c juc:!!�:�tion for 
containment penetration design pressure ia provided in Reference 8. 

4.0 l0CFR50.59 EVALUATION 

lOCFRSO, Paragrcpb 50.59, peraita the bolder af an operating license to make 
changes to the facility or perform a teat or experiment, pruvided the change, teat, 
or experiment is determined not to be an u�revieved safety question and does not 
involve a modification of the plant technical specifications. 
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A proposed change involves an unrevieved aafety question if: 

a. Tbe po�sibility of occurrence or the consequences of an accident or 
malfunction of equipment important to safety previously evaluated in the 
aafety analysis report may be increased; or 

b. Tbe possibility for an accident or malfunction of a different type than any 
evaluated previously in the safety analysis report may be created; or 

c. The aargin of safety, as defined in the basis for any technical specification, 
is reduced. 

lt bas been demonstrated in Section 3 of this report that re�oval of the equipment 
batch does not. result in increasing the possibility or consequences of an accident, 13 
or create a different type of accident than that which vas evaluated for opening 
the two doors of the personnel airlock. Removal of the equipment hatch vill 
require a modification to the technical specifications if replacement to less than 
the original configuration is desired (including re-installation of the existing 
batch using fever closure bolts), however, the margin of safety as defined in the 
current bases vill not be reduced. 

Therefore, removal of the equipment hatch as described in this SER is not an 
unreviewed safety question and can be accomplished without undue risk to the health 
and safety of the public, 
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