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NORTHERN STATES POWER COMPANY

MINNEAPOLI® MINNESOTA BRADY

December 16, 1975

Mr., D, L, Ziemann, Chief

Operating Reactors Branch #2
Division of Reactor Licensing

UI,S§, Nuclear Regulatory Commission
washington, DC 20555

Dear Mr., Ziemann

MONTICELLO NUCLEAR GENERAVING PLANT
pocket No, 50-263 License No, DPR-22

Relief valve Line Restraints Inside Torus

Your letter dated August 27, 1975 requested that an analysis be per-
formed to confirm the adequacy of relief valve line restraints inside
the torus at the Monticello Nuclear Generating Plant. Your letter also
requested that an inspection of the relief valve lines and their re-

straints inside the torus be conducted for indications of damage or
degradation,

Attached is a report entitled, "Structural Analysis of Safety/Relief
valve Discharge Line Restraints Within Torus," The report demonstrates
that loadings on the restraints will not exceed yield during a relief
valve opening event,

"his report, along with our letter to you dated October 17, 1975, on
the same subject, should provide the information requested in your let~
ter dated August 27, 1975, ‘The restraint loadings were obtained from
the Bechtel Power Cerporation's current dynamic load model. This model
will be refined by the results of the Safety/Relief Valve test program
planned as part of the Mark 1 Containment Long-Term Program

Yours very truly,

é{d.W

..0, Mayer, PE
Manager, Nuclear Support Services

LOM/LLT/deb

¢ce: J. G. Keppler
G. Charnoff
MPCA--attn; J. W, Ferman
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water interface is determined at esch time step, The downstream boundary
condition models the water flow through the pipe vent to the suppression
pool. 1t sllows for possible exit loss.

The coue determines the time at which water clearing ends, This instant

marks the substitution of the downstream end condition by a different mudel,

a ram's head--attached air bubble model. The use of this downstream boundary
is continued until all the air originally in the pipe is discharged out of the
pipe. At this instant, a developing steam jet model is adapted as downstream
end boundary condition, This growing steam jet is continued until i1t reaches
a steady state at which time a steady jet model is assumed at the downstream

end boundary,

The code in its current form has been used to predict Quad Cities test data
(NEDO-10859), A good agreement was obtained between the calculated values
and the test data both in the magnitude and time phase of the pressure trace
up to the end of water slug clearing. Less tavorable agreement prevailed
during the attached air bubble and the developing steam jet phases, Quad
Cities test data indicate that the conditions leading to the most severe
pipe loading occur during the initial phase of the transient, i.e., during
the water slug clearing phase, Accordingly, it has been decided to use the
code in its current form to predict piping forcing functions only to the end
of water clearing,

The program development effort is being continued to resolve the discrepancies
encountered during the post water slug clearing. Current plans call for check-
ing the code results with more test data, when available,

b. The structural analysis was based on the American Institute of Steel
Construction (AISC) Specification for the Design, Fabricetion and Erection
of Structural Stcel for Buildings - Sixth Editdon.

¢. Dynamic Load Factor

A dynamic load factor was calgulated and used for the loads imposed un the
restraints.

Results
a. The basic parameters used in the analysie are as follows:

1) Safety/Relief Valve

Manufacturer: Target Rock
Model: 67F

Set Pressure: 1068 psig
Accumulation; 3%

Flow Coefficient, K: .8 @ 100% OPEN
ASME Rated Flow: 879,571 1bm/hr

valve Opening Time: 0.035 sec
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