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to make an amencaner.c to the ..,ccaden Unic 1 Tecnnical bgcifica-
tions re ; arcing che .ninimu.a reactor vu.ssel neac stud canaioning
tu.peratu e. We prcpoas no aracnd Scctica .a.v.c.~ (-age 2. 0 ) ay. .

.criang lag t..o 71 ,., . t o 7 .,..,. ,his s ango is regoired occacsesv . e .. . i

it ill he extr c_l*/ c.2a.enit or i.;,sasit,le ta .t.ciat:..a . .. ;
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..C'''.n..n the chaaical cica..inc, sclianc io interoib iac.ocuerd,f .

i = s . : <, tac p: ary s,_c . , st aa s..t cp ce t.c.:.3,2rature, and crained
[ or dumped. The propoued Technical Specification change is

encicted.
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d LJ a r: contain a niai;.au1 ter.;.arctura ret cirac.oc;c .:.r tac,.

r.w . i .e brad hol.ts u r.dar te: 4.i on. The New York shipbuilding
carporation inctruction manucl for Cresden 1 indicates the only
teraporature restri:tian cu:.ing stud tansioning is to a.aL.caia
mata studs an fien.;o.) uitain ll't.

Jr.2 tir;t %:hni.:L1 1.;pcc:.ncation L. on Lees._en 1 2cr
a niini n a s et..i tan:.ic:;in ; ccuperature appcars to hnvc been
copicd from the Jrcsden 2 a 3 Tcennical Opccifict.tlons in :n .

a t tamp t. to place ::.c rcidca 1 '2cennical Opccificaticna inta
%ndard forsat. The lir.it ter 2.recdcn 2 & 3 and cu:.c-Citiec

' was based on the bonding stress under boltup as ? result
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of th.: flenture of th=: head. Si:.cc the Drc'hn 1 G sirjn ir
different and docs not produce any significant ber, ding stress,
the basis was removed from the Tuchnical Specification at the
time of Amendm<:nt 26 dated July 10, 1978.

The vessel flange end versel heed flengo neterial that
exocrienccd the compreccicn Scicing stress in ASTM.A336-55T Grado
Fl. The RTUDT of the material baacd on limited data is con-

0servatively estimated to bo 70 F or less, Note that Branch
Technical Position-MTE3 No. 5-2 Fractura Toughness Ranuirements
in Paragraph B.1.1.(2) states thnt if suitable information ic
not availsble, then an NOTT of GO F can he assumed for 3A-5CO
Class II torgings. Both SA-336 21 and SA-508 Class II are low
alloy secci forgings and would be exoected to heve similar
toughncas propertics. There should be no offect fue to radiation
becauae of the relatively lcw radiation levels at the location of
the vessel flangc.

The stresses as calculated by the Cencral 21ectric
Company (Reference (a)), attached, are about one half the
magnitude of the stresses for the Dresden 2 design flangc. The
stress intensity factors for a 1/4t flaw calculated in accordance
with the I. Sic Section III Appendix G ecuations are about 60% of
the Dresden 2 valucc. These stress intensity factors are quite
low in comparison to the stress intensity factors permitted by
Figure G-2210-1 of Appendin G for a 70 F RT'mT.

The preoperational hydrostatic test pressure for Dresden
1 was 1.5 x design pressure of 1250 psig, i.e. 1875 psig. In
accocdance with Paragraph G-2222(c) of the 1977 ASM3 3&9V Code,,

; the maximum pressure allowed for RTUDT is 20% of 1575 psig, i.e.'

375 psig.

Therefore, in accordance with Paragrach G-2222(c) of
the 1977 ASM2 B&PV Code Ecction III Appendix G, ne re-:ect that
the minimum vessel stud tensioning temperature of 12002 as
stated in Section 3.6.3.4 of the cresden 1 Technical 2pecification
be changcd to read as follows:

"The reactor vessel head bolting studs shtll not be
under tension unless the temperature of the vessel
shcll bumediately below the vessel flange is 700F
and the pressure is L375 psig. Above 375 psig, the

0temperature will be #130 F."
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~'hti- Technical pacification changa Pas r.aceived
c:'-cite and off 2ite revieu and approval. Pl"ano direct nry
additional question:1 on thin matter to this offien. .

The current outage schedule calla for tensioning the
studs on December 17, 1979 in properation.for a-partiel pressere
hydro?tc. tic tett. ''c request S 't you exp>edite the Staff review
to allow us to maintain t.hc current schedule.

Purst.ent to 10 C7R 170, Conmonwealth Edison has
determined that this proposed t.nendaent is a Clacs III A..enement.
I.a such, c>monwe'lth 3disen han encioned a fcc romittance in
the amount of $4,000.00.

Threo (3) eigned originals and thirty-soven (37) copica
are provided for your use.

Very truly yours,

,

i

Cordell Reed
Assistant.Vice-President

attachments

SUBSCRIBED and S!70RN to
before me this day,

of 1978,

Notary Public

|

- . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ _

.

3.6 L IITItC CONDITION FOR OPERATION 4.6 SURVFELIT 7E REQUIREMENT

4. The reactor vessel head bolting studs 2. Neutron flux mor,itors and samples shall
shall not be under tension unless the be installed in the reactor vesseltemperature of the vessel shell adjacent to the vessel wall at the core
immediately below the vessel flange midplane level. The monitor and sample
is 770 F and the pressure is C375 program shall, as a minimum, conform to
psig. Above 375 psig, the temperature ASTM E 185-66 The monitors and samples0will be 7130 F. shall be removed and tested periodically

to verify the calculated values of in-C. Coolant Chemistry
tegrated neutron flux that are used to

1. The reactor coolant system radioactivity * * *

concentration in water shall not exceed 3. When the reactor vessel head bolting
20 microcuries of total iodine per ml. of studs are tightened or loosened, the
water. reactor vessel shell temperature

2. The reactor coolant water shall remain immediately below the head flange
below the following limits until steam shall be permanently recorded.
flow is established except as specified C. Coolant chemistry
in 3.6.C.3.

1. a. A sample of reactor coolant shall be
conductivity 2pmho/cm taken at least every 96 hours and
Chloride ion 0.1 ppm analyzed for radioactivity. In

addition, when off-gas monitors3. For reactor startups, the maximum value
indicate an increase in releasefor conductivity shall not exceed 104

pmho/cm and the maximum value for rate of 25% or 5000 pc/sec, whichever
chloride ion concentration shall not is greater, and which is not due to

operations in progress, a reactorexceed 0.1 ppm, for the first 24 hours
coolant r wiple shall be taken andafter placing the reactar in the power

operating condition. analyzed for radioactivity.

b. Isotopic analysis of a sample of4. Except as specified in 3.6.C.3 above,
the reactor coolant water shall remain reactor coolant shall be made at
below the following limits with steam least once per month during power
flow. operation.

Conductivity Spino /cm During startups and before steam flow is2.

established, a sample of reactor coolantChloride ion 0.5 ppm,

shall be taken every four hours and'

analyzed for conductivity and chloride
content.

3. a. With established steam flow, a
- 66 - reactor coolant sample shall be

taken at least every 96 hours and
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Nevert>er 29, 1978

Mr. R . C . i. ed e
Coeronweal +.h Edison Corpany
P. O. Sox 767
One Hrst National Plaza
Chicago, Illinois 60690

SulRECT: Stress and Fracture Mechanics Analysis of
Dresden-1 Reactor Pressure Vessel Closure Flanges

Dear Mr. Lerie:

A stress analysis was perfomed to detemine the stresses in the closure
flanges, head, and shell at a bolt-up condition of 33,000 psi stud stress. These
stresses are shown in the attached figure.

The toxinn tentile principal stresses were found to occur on the outside
surface and are:

14.5 ksi at the hub to head flange junction
18.1 ksi at the spot face in the head flange hub
14.2 ksi at the hub to vessel she?? Junction

Mode I stress intensity factors were calculated using the equations in
Appendix G of Section III for an assumed 1/4 t fla,< and were found to be:

26.7 ksi 6at the hub to head flange junction
33.8 ksi Fat the spot face in the head flange hub
20.8 ksi JTn~at the hub to vessel shcll junction

For cor parative purposes, bolt-up stresses were extracted from the B&W stress
report for Dresden-2 and are also showr on the attached figure.

A review of the available Dresden-1 files indicated that the original design
analyses (in accordance with Sections I and VI!! of the ASME code) would not be
adequate for an evaluation to today's standards, so it was necessary to perfom a
new stress anaTysis of the closure flanges. A computer code for shells of revolu-

-

tion was used which treated the i'anges as rings, the hubs as tapered cones, the
_ head as a spherical segnent, and the shell as a cylinder. Interaction effects

__ -
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- Mr. ? C. Lemke -2- Noventer 29, 1978

between the flanges themselves and between the flanges and bolts were neglected
'

(i.e., it was asstred that the bolts were pinned to the flanges and a roller
transfers bearing loads between the flanges). These assumptions are slightly- conservative on stresses in the flanges. hubs, and shells.

The stress calculations were verified by an independent analysis which used
the sare rajor assumptions.

,

j If you have any further questions or coments, please advise.

Very truly yours,

{0 | W

D. L. Butcher
Service Supervisor
Mechanical & Nuclear Services

DLB:PE :eb

Attachnent
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