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5.6 LiMITIN« CONDITION FOR OPERATION

The reactor vessel head bolting studs
shall not be under tension unless the
temperature of the vessel shell
immediately below the vessel flange

is 270° and the pressure is <375
psig. Above 375 psig, the temperature
will be >130°,

C. Coolant Chemistry

l.

The reactor coolant system radioactivity
concentration in water shall nct exceed
20 microcuries of total iodine per ml. of
water,

The reactor coolant water shall remain
below the following limits until steam
flow is established except as specified
In-3.6:,8.3,

Conductivity 2pmho/cm
Chloride ion 0.1 ppm

For reactor startups, the maximum value
for conductivity shall not exceed 10
pmho/cm and the maximum value for
chloride ion concentration shall not
exceed 0.1 ppm, for the first 24 hours
after placing the reactur in the power
operating condition.

Except as specified in 3.6.C.3 above,
the reactor coolant water shall remain
below the following limits with steam
flow,

Conductivity Sphmo/cm
Chloride ion 0.5 ppm
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4.6 SURVEILL? “E REQUIREMENT

Neutron flux moritors and samples shall
be installed in the reactor vessel
adjacent to the vessel wall at the core
midplane level. The monitor and sample
program shall, 4s a minimum, conform to
ASTM E 185-66, The monitors and samples
shall be removed and tested periodically
to verify the calculated values of in-
tegrated neutron flux that are used to
determine the NDTT for Figure 4,6.1.

When the reactor vessel head bolting
studs are tightened or loosened, the
reactor vessel shell temperature
immediately below the head flange
shall be permanently recorded,

C. Coolant Chemistry

1.

a. A sample of reactor coolant shall be
taken at le st every 96 hours and
analyzed for radioactivity, 1In
aclition, when off-gas monitors
indicate an increase in release

rate of 25% or 5000 pc/sec, whichever
is greater, and which is not due to
operations in progress, a reactor
coolant ¢ ple shall be taken and
analyzed for radioactivity.

Isotopic analysis of a sample of
reactor coolant shall be made at
least once per month during power
operation.

During siartups and before steam flow is
established, a sample of reactor coolant
shall be taken every four hours and
analyzed for conductivity and chloride
content,

With established steam flow, a
reactor coolant sample shall be
taken at least every 96 hours and

a.
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Mr. R, C. Lemxe
Comonwea!*th Edison Company
P. 0. Jox 767

One First National Plaza
Chicago, [1linois 60690

SUBJELT: Stress and Fracture %echanics Analysis of
Oresden-1 Reactor Pressure Vessel Closure Flanges

Dear Mr. Lemke:

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

The maxims tencile principal stresses were found to occur on the outside
surface anag are:

14.5 ksi at the hub to head flange junction
18.1 ksi at the spot face in the head flange hud
14.2 ksi at the hud tw vessel shel?} function

Mode I stress intensity factors were cal-ylated using the equations in
Aopendix G of Section IIT for an assumed 174 ¢ flaw and were found to be:

26.7 kst \'Tn at the hud to nead flange junction
30.8 ksi YTn at the spot face in the head flange hub
20.8 ksi JTn at the hud to vessel she!l Junctian

Far comparative purposes, bolt-up stresses were extracted from the B&W stress
report for Oresden-2 and are also showr on the attached figure.

A review of the availadble Dresden-1 files indicated that the original design
analyses |in accordance with Sections I and VII! of the ASME code) would not be
adequate for an evaluatfon to today's standards, so 1t was necessary to perform a
new stress analysis of the closure flanges. A computer code for shells of revoly-
tion was used which treated the “anges as rings, the huds as tapered cones, the
head as a spherical segment, and tha shel) as a cylinaer. [nteraction effects
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between the flanges themselves and between the flanges and bolts were neglected
(1.e., 1t was assumed that the bolts were pinned to the flanges and a roller
transfers bearing loads between the flanges). These assumptions are siightly
conservative on stresses in the flanges, hubs, and shells.

The stress calculations were verified by an independent analysis which used
the same major assumptions.

[f you have any further questions or camments, please advise.
Yery truly yours,
,“ - '
D. L. Butcher

Service Supervisor
Mechanical & Nuclear Services

DLB :RMF - oby
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