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Subject: "RC Staff Safety Evaluation of First Pass Stud Detensioning

References: (a) Letter from B. Kanga (GPU) to B. Snyder (NRC), A4410-83-L-0222,
Head Removal - First Pass Stud Detensioning, dated Sept. 29, 1923.

(b) Letter from 3. Snyder (NRC) to B. Kanga (GPU), First Pass Stud
Detensfoning - Request for Additional Information, dated
Decenbar 6, 1933,

(c) Letter from B. Kanga (GPU) to B. Snyder (NRC), 4410-04-L-0009,
Pesponses to Request for Additional Information - First
Pass Stud Detensioning, dated January 30, 1934,

This letter is in response to your letter, Reference (a), which forwards your
safety cvaluation and request for our approval of first pass (i.e., partial)
detensfoning of the 60 reactor pressure vessel (RPY) studs and removal of up to
5 studs, Moference (c) provides further information in support of your safety
avaluation and was submitted in response to our request for additional {informa-
tion (Reference b).

Stud detensioning is nomally a routine activity during the reactor pressure
vessel head renoval sequence. However, at TI-2, the studs and associated
nuts which hold the studs in tension have not been detensioned for a perfod in
excess of five vears and may well be stuck due to rust and corrosion of the
metal surfaces. Inasmuch as stud detensioning is a prerequisite to RPV head
removal, it is important to determine as early as possible 1f the studs can be
detensioned without difficulty.

There are 60 studs with assocfated nuts and washers which bolt the RPV head to
the vessel flange. Two concentric, metal "0" ring gaskets provide the seal
between the RPV head and vessel mating surfaces. In the present fully tensioned
condition, the RPV head exerts approximately 63 million pounds of force on the
vessel flange. This force is a result of the tension or elongation applied to
the studs during the head bolting sequence. In the fully tensioned condition,
the average elongatfon in cach stud is approximately 0.047 inches and the

vessel design pressure rating 1s 2500 psig.
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Mr. B. K. Kanga -

Stud detensioning 1s accomplished by relieving the tension or clongation

in each stud and is nomally a two pass (i.e., two step) process. The
detensioning process involves stretchina the studs and partially unwinding
the nuts, in a patterned sequence, with a hydraulic detensioning machine.
Muring first pass stud detensioning, the elongation in cach of the GO
studs will be reduced from approximately 0.047 inches to 0.03 inches. Your
proposal also involves the subsequent full detensioning and removal of up
to five studs and associated nuts.

The primary purposc of first pass stud detensioning is to check for stuck

nuts and studs so that tooling and procedures can be developed to facilitate
future head removal. Removal of up to five studs will pemit examination of
their condition and provide information related to removal of the remaining
studs and nuts durine the head removal sequence. Following conpletion of first
pass stud detensioning activities, including the removal of up to five studs,
the PPV head would be in a conditfon in which it exerts approximately 39
nillion pounds of force on the vessel flange mating surface. This force
corresponds to a vessel pressure retaining capability of approximately

1600 psiq.

The plant Technical Specifications presently 1imit the allowable pressure in

the reactor coolant system to less than 600 psig. In our review, we have
considered the capability of the reactor vessel head seal for holding up to

1000 psig (1.e., the GPU design ohjective to ensure the capability of holding
pressures within the 1imits of the Technical Specifications) following first

pass detensioning of all studs and subsequent removal of up to five studs. In
this regard, we have exanined the temperature history of the metal in the reactor
vessel flange and head mating surface to determine if temperature extrenmes (i.e.,
temperatures in excess of 960 °C, the melting point of silver) resulting from the
accident have affected the silver cladding on the surface of the flange "0"

ring scals. Ve have cvaluated the estinates of the occupational exposure

1ikely to be incurred in the conduct of first pass stud detensioning activities.
We have reviewed the plant Technical Specifications which were implemented by

the Director's Order of February 11, 1980 to see if any changes thereto are
necessary or warranted. Lastly, inasmuch as first pass stud detensioning
involves a change in the pressure retaining capability of the RPV, we have
reviewed the related activities to detemine 1f they represent an "unreviewed
safety question" when evaluated agafnst the criteria of 10 CFR Part 50,59
(Changes, tests and experinents).

Our review indicates that the partial unloading (i.c., first pass detension-

ing) of all studs and subscquent full detensioning and removal of up to five
studs would sti11 leave the RPV hecad with approximately 39 million pounds of

holt force on the vessel flange. This value conservatively neglects the weight
of the RPY head. This force corresponds to a2 vessel pressure retaining capa-
bility of approximately 1600 psig which 1s well in excess of the GPU objective

of a pressure retaining capability of 1000 psig. The capability for pressurizing
the reactor cogIant system (presently limited to 600 psig by the plant Technical
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As part of our evaluation of the pressure retaining capability of the RPVY,
ve exanined the impact that first pass stud detensioning might have on the
two metal "0" ring gaskets in the PPV flange. Because of the geometrical
confiquration of the vessel and head mating surfaces and the location of
the studs in the perimeter of the flange (see Fiqure 1), the fully tensioned
condition produces a slight deflection or gap between the mating surfaces
at the "PV radial location inside the "0" ring gaskets. lihen the studs are
detensioned, this gap is reduced., Thus, first pass stud detensioning
actually increases the compression of the mating surfaces on the flange "0"
ring scals, thereby maintaining the full integrity of the flange seals.

Ve also note that the "2" rings are designed as hollow tubes with slotted
holes which pemit the "0" ring to expand {when subjected to rising vessel
pressure) against the flange mating surfaces and ensure a good seal. \e
have also examnined the estimates you provided for the maximum temperatures
that the "0" ring gaskets werc subjected to during the accident sequence to
detemine if the silver cladding (0.004 to 0.006 inches thick) on the
stainless steel aaskets night have degraded and affected sealing capability.
Wie concur with your analysis which concludes that the temperatures in the
vicinity of the "0" rings would be bounded by the estimated maximum temper-
ature (approximately 435 °C) of the inside surface of the vessel in the
flange reofon during the accident sequence. The "0" rings are protected

tn a defiree by virtue of their location in the NPV flange which consists

of a massive aount of metal capable of acting as a heat sink during a
transient. Ye conclude that the temperatures occurring in the flange
during the accident scouence would not have affected the integrity of the
silver cladding (the meltina point of silver is approximately 360 °C) on
the "N" ring seal. Accordingly, the "0" ring should be capable of perform=
ing its intended function with 1ittle risk of leakage through the flanae
scal in the event the vessel 1s refilled and pressurized at some time in
the future.

lith regard to the occupational exposure 1ikely to be incurred to complete

first pass stud detensioning activities, you estimated a total cxposure of

15 man-ren based on 151 man-hours of in-containment work. WHe believe that

the estimate is low in that it does not provide for the contingency of

dealing with stuck studs and nuts. More than five years have passed since the

nrrevious detensioning of the studs and the studs have surface rust and corrosion.

Ve belfeve that there is substantial potential for additional work during stud
renoval and that approximately 75 man-hours of in-containment work would be

required to remove up to five studs and nuts that cannot be manipulated

using the standard techniques. Accordingly, we estimate that first pass stud

detensfoning activities could result in as much as approximately 23 man-ren of

occupational cxposure. This estimate is well within the range of impacts

?revi?us1y assessed in the staff's Programmatic Environmental Impact Statement
PEIS).

With regard to the conduct of first pass stud detensioning activities, we have
reviewed the plant Technical Specifications which were implemented by the
Director's Order of February 11, 1980 and determined that no changes to the
Technical Specifications are necessary or warranted., Ve have also evaluated
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the activities to determine if they represent an unreviewed safety question
«“hin cvaluated anainst the criteria of 10 CFR Part 50.59. The activities

would involve an unreviewed safety question (1) if the probability of occur-
rence or the consequences of an accident or malfunction of equipnment important
to safety previously evaluated in the safety analysis report may be increased;
or (11) if a possihility for an accident or nalfunction of a different type than
any evaluated previously in the safety analysis report mav be created; or (1i1)
if the nargin of safety as defined in the basis for any Technical Specification
is reduced.,

He have reviewed the sequence of activities involved in first pass stud
detensioning and determined that they will not result in an increase in

the probhability of occurrence or the consequences of an accident or mal-
function of cquipment. Stud detensioning is a normal activity at any
comerical nuclear power plant (e.n., for refueling or maintenance) and

the planned effort at T!I-2 will be conducted in the sane manner, using
standard detensioning equipment and procedures, as for any facility. The
planned effort will not perturb reactor coolant water level (currently

ahout one foot below the vessel flange elevation) or affect the conditions
inside the RPV. The reactor pressure vessel is currently in the depressur-
ized, vented condition. Should the RCS require repressurization, for whatever
reason, the capability for accomodating system pressures up to the technical
specification 1inmit of 600 psig 1s unaffected by first pass stud detensioning as
anple rarqin i1s provided for pressure retaining capability (i.e., well in excess
of 1000 psig). Further, in the unlikely event of system leakage or other

upset condition, the consequences would be significantly diminished from

those previously evaluated in the Final Safety Analysis Report (FSAR) because
of the relatively benign conditfons within the RPY. The core decav heat is
only 19 Iu (apnruximate1¥ 20 home toasters) and, due to radiocactive decay, the
core is devoid of the bulk of those radionuclides (1.e., radioiodines and noble
nases) which could otherwise fom a potentfal airborne source temm for offsite
release. loreover, all safety equipment associated with the control and
potential release of radioactive material {s fully operational. The operation
of these safety systoms, considering the 19 Kw of decay heat and the lower
radionucl ide source tem, preclude any credible accident consequence from
exceeding those consequences fdentified in the FSAR.

He have evaluated possible accidents or malfunctions that could be created

hy stud detensioning activities and determined that none of these events

arc of a different type than those previously evaluated in the FSAR. The
cvents considered were those that could result in leakage from the reactor
coolant system (e.g., from refilling and pressurization? vhich 15 evalvated as
a loss of coolant accident (LOCA) in the FSAR. For present TMI-2 conditions,
with decay heat of approximately 19 Kw and the absence of short-1lived radio-

fodines and noble gases, the TI-2 situatfon is well bounded by the FSAR large
LOCA analyses.
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e have reviewed the plant Technical Snecifications and the bases for the
soncifications to determine if any margins of safety, as defined in the

hases, have been reduced. The Technical Specification limit for reactor
conlant systom pressure s 600 psig. This 1init is based on the neced to
control systen pressure to prevent a nonductile failure of the system

while at the same time pemitting the system pressure to he maintained at

a sufficiently high value to pemit operation of the reactor coolant

pwips, However, the TMI-2 reactor coolant punps have not operated

since Tate April 1979 and, given the low level of decay heat, the pumps

arc not nceded for decay heat removal. loreover, there is little

potential for any credible cvent which could lead to pressurization of

the reactor coolant system in excess of the Technical Specification limit.

The pressure retaining capability of the RPY following first pass stud
detensioning is more than double the pressure limited by the plant Technical
Specifications (GND nsig). Further, the reactor coolant system {s protected
fron any credible overpressurization event (1.e., operation of the Standby
Pressurce Control system for processing reactor coolant) by relief valves that
would automatically 1imit system pressure helow the Technical Specification
Tinit, This protection from overpressurization is provided both in the Standby
Pressure Control Systen (when in use to maintain system pressure) and in reactor
coolant system piping when the system is isolated fram the Standby Pressure
Control System. Thus, the reduction in pressure retaining capability resulting
fron first pass stud detensioning will not affect system ductility concerns. We
conclude, therefore, that no margin of safety for any Specification has been
reduced.  Accordingly, we conclude that first pass stud detensioning activities
do not represent an unrevicewed safety question,

n the basis of cur safety review as described above, we conclude that first
pass stud detensfoning poses insignificant risk to the occupational workforce
and offsite public. Additionally, the estimated environmental impacts fron
first pass stud detensioning fall within the scope of those previously assessed
in the staff's PEIS. Accordinaly, first pass stud detensioning and the associ-
ated activities can be inplemented following formal NRC approval of related
procedures, in accordance with Section 6.3.2 of the plant Technical Specifi-
cations,

Sincerely,

Original signed by
B. J. Soyder

Bernard J. Snyder, Program Director
Three !'ile Island Program Office
Office of Nuclear Reactor Regulation

cc: J. Barton
J. Byrne
J. Larson
Service Distribution List
(see attached)
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