GPU Nuclear Corporation
- Nucl‘ar Post Office Box 480

Route 441 South

Middletown, Pennsylvania 17057-0191

717 944-7621

TELEX 84-2386
Writer's Direct Dial Number:

June 15, 1984
5211-84~2134

Office of Nuclear Reactor Regulation
J. F. Stolz, Chief

Operating Reactors Branch No. 4

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Stolz:

Three Mile Island Nuclear Station, Unit I (TMI-1)
Opeiating License No. DPR-50
Docket No. 50-289
Asymmetric LOCA Loads (ALL)

As discussed with Mr. Owen Thompson of your staff, we are transmitting a

copy of the back-up calculations showing that the TMI-1 hot leg restraint

is adequate under ALL conditions. This information should resolve items
2.4.1, 2.4.4, 2.4.8, 3.3.1 and 3.3.2 of your letter dated March 27, 1984.

The attached information also supplements GPUN letter dated June 25, 1982
(5211-82-151) , B&W 1621 and its supplement. The attached information provides
the appropriate calculations denonstrating the acceptability of the existing
TMI~1 hot lec restraints without additional modification.

Sincerely,

. D. Hukill,
Director, T™I~1

HDH/PGD/CWS /mle

Attachment: B&W Letter, B. J. Short to D. G. Slear
dated July 29, 1982 (ESC-393)

oc: R. Conte
J. Van Vliet
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Mr. D. G. Slear, TMI-1 Engineering Project Manager AUG
GPU Nuclear Corporation 2 19682
100 Interpace Parkway
Parsippany, New Jerscy 07054

-

AESTART

Attention: Mr. J. A. Mahn C/ /'/// {7 4

Subject: GPU Nuclear Corporation (TMI-1)
Master Services Contract, Effective date: June 1, 1977
Reference Nos.: BA&W 582-7105, GPU M77120
Task 202 - Analysis of Hot Leg Support for Asymmetric LOCA Loads

——

Attachment: GPU Nuclear Vendor Transmittal Form, P.0. No. M77120,
transmitting B&W Document Number 32-1135359-00 (5 copies)

Dear Mr. Slear:

The results from evaluating the Asymmetric LOCA Loads for TMI-1
(Task 86) showed that the hot leg restraint was overstressed. Many
discussions between your Mr. Steve Leshnoff and several engineers at
B&W concluded that a less conservative calculation could be performed
and a positive margin could be calculated.

The attached document shows a calculated safety factor of 1.002
and completes the subject Task 202.

If you need any further assistance, or have any questions, please

call me at 804-385-2083.
Very truly yours,
,7/%

B. J. Short, Senior Product Manager
Engineering Product Management

BJS/bgd
cc: ¥S. Leshnoff - GPUN

W. D. Maxham - B&W
L. J. Stanek - B&W
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ritLe Review of GPUN Calculation For TMI Restraint Bracket Design

PREPARED BY_C. C. Lin Wkﬂlm BY. ﬂ' ga,m ﬂ%ﬂ

TITLE Principal Engineer DATE? '28/82 TITLE Ma,ﬂg, DATE29 TR/ .5 7
PURPOSE :

—

To review GPUN design calculation for TMI Hot Leg Restraint Bracket

e
| SUMMARY OF RESULTS (INCLUDE DOC. ID'S OF PREVIOUS TRANSMITTALS & SOURCE CALCULATIONAL
PACKAG.S FOR THIS TRANSMITTAL)

See summary of this document.
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I. INTRODUCTION

This report presents our view on GPUN calculation No. 1101X-322C-A41}
design qualification for TMI Hot Leg Restraint Bracket attachment. It
is not intended to qualify the use of the results.

.
I1. DESIGN REQUIREMENT '

References 2 and 3 are used as the guideline for this review.
Bracket design should meet the following requirements:

l-a. @Pf2y. .l ... (1)

Where F = Shear strength of the bracket

[Fziddd-0d)-2- 057 - cz)

[ = Design Load
¢ = Strength Reduction Factor
2= Load Factor

11-b. /0 21,7 - W/rf ------------- (3)

v

Where § = Length of Bracket Free-End Zone

D = Diameter of Pin
05 = ¥¢forojected Area of Pin

y:". 1,05-[; (ﬂ‘; = Ultimate Strength of
bracket material)

The bracket has structural parameters as follows:

1-7"\.
D=4 in,
z‘-ain.

G = 58 ksi

Dy = 4.03125 in,



III. REVIEW OF GPUN CALCULATION

Design load, L, of 1271.7 Kips is obtained from BAW-1621,
the asymmetric LOCA loads analysis. Shear strength of the
bracket, F, calculated from EQ.(2), is 1274.9 Kips.
I11-1 To meet EQ.(1)

EQ. (1) Can be rewritten as

B

It should be noted that F/L 1s also termed as safety factor (SF).
Therefore, the bracket is designed with SF = F/L = 1274.9 = 1.002 --~ (%)

If d- .85 1s applied to the design, then ER (1) can be met
only with using a load factor of .852 (<1.).

Hence, 1t can be concluded that the design has a SF of
1.002, and a Toad factor of .852 1f strength reduction
factor of .85 is used in design calculation. In case a
load factor of 1,is to be used, this design provides no
margin for strength reduction.

I11-2 To meet EQ.(3)

EQ.(3) is derived with a safety factor of 2. To provide
a SFof 1.002, EQ.(3) can be modified into

o 2 882 %f---(s)

with £/0 = 7 = 1,75 and
4
1271.7
.asz-/z- 852 TI% = 1.5
= 0.9
Therefore, EQ.(6) is met 1f SF of 1.002 is used in design.

IV. SUMMARY

The dcsign of TMI Hot Lo? Restraint Bracket has a safety factor
of 1.0?2. and allows no margin for strength reduction 1f a LOAD factor
of 1. 1s used.

V. REFERENCES
1. GPUN calculation no. 1101X-322C-A41 ( Attached)
AISC Code, 1978

3. Fisher, J.W., and Struk, J.H.A., "Guide to Design Criteria
For Bolted and Rivets Joints," Wiley, 1974,
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/.t  STATEMENT OF THE PROBLEM

The asymmetric LOCA lcads (ALL) analysis (BAW-1621) identif .ed
the bracket attachment to the primary wall embedment portic:
the hot leg restraint as a possible point of failure subseguen
to a guillotine break at the elbow. This is, in fact, not ..
asymmetric LOCA load but was considered as part of the ALL
evaluation.

Due to a maximum load of 1271.7 KIPS, the bracket attachment

is said to fail by a shear-out failure due to high bearing loay:
If true, a reportable situation exists due to a structural
deficiency frum a loading that is part of the plant design bagi:

2.0 KEY RESULTS

A technical logic exists which can be used to demonstrate that
the hot leg restraint bracket attachment will not fail at the
postulated load. The technical logic employs:

1. NRC Standard Review Plan (SRP) 3.6.2 to incorporate strain
rate effects (10% increase on yield strength and a per=-
missable strain of one-half the uniform ultimate strain).

2. AISC Sec. 1.5,2.2 to incorporate a 35% increase in yield
when considering bearing stress. '

3. A B & W Owners Group position on material property
variability to increase both yield strength and ultimate
strength by 5%.

4. Design guidelines from the experimental work of, Fisher,
J. W., and Striuk, J. H., A., Guide to Design Criteria for
Bolted and Riveted Joints, Wiley, 1974.

The results below are supported by caiculation

1. The maximum overload to be taken in bearing is 1271.7 KIPS,
It can be shown that the maximum allowable load is 1274.9
KIPS.

5
_

2. The net section tension stress is 42.53 KSI while the
maximum net section tension strength is found to be 42.77 Ks&

Antachked Reforewce
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These results are conservative because the toflowing load reduci
mechanisms are not inwoked:

1. A plastic hinge develops in the hot leg piping between the
restraint and the OTSG inlet which will permit the large
* rotation required for the pipe to contact more than the
4 U-bars of the 7 that are impacted.

2. These results ignore the energy absorbing circumferential
deformation of the hot leg pipe as it bears against the J-_
The pipe is treated as infinitely stiff with respect to loc.
deformations.

%.0 CONCLUSIONS

A reportable situation does not exist. There is margin in the’
present structure, without modification, to withstand a

maximum load of 1271.7 KIPS as a result of a guillotine breax at
the hot leg elbow. Structural integrity is demonstrated using
NRC SRP 3.6.2, AISC code, and the technical literature.

4.0 ReFenences

I BAW- (611, BIW 111-FA OWNERS GRAP &Fects of ASyhneETRIC Lac{.q
LoAoS | PuAse T ANALYSH JuLy §0.

2. FISHER, J.w., { STRux, Ju.A &uioe 7 DESIGM CAITERIA Ax
BOLTED ANO RIVETED JoimTS —WILeY, 1774 .

3. AISC MANULAL & STEEL Consmuc/lown , Se&veni €DiNow,

. NRC STANOARD REVIEW PLAN (Sam)l.é.2.
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t LeADS

THE ElBow BRSHk LoADS ARE (DENTIFIED ON THE Ritowmy
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Summary of Pipe Whip Restr?int e
Loads for TMI-1 — As-Built(a |

Restraint Peak load, - Load
Break type (see Fiqure B-2) 1b description
Hot leg guill. No. 1, bar 1 2,533,810 Tension
at RV bar 2 2,513,110 Tension
bar 3 2,275,870 Tension
bar 4 868,406 Tension
bar 5 NI --
bar 6 NI e
bar 7 NI -
Sum 8,161,230 Tension
- Collar NI >
No. 2 NI --
Hot lea gquill, No. 1, bar ] 2,543,340 #* Tension
at eclbow bar 2 2,519,150 Tension
bar 3 2,261,450 Tension
bar 4 544,007 Tension
& ' bar § NI -
bar 6 NI -
bar 7 NI o
Sum 7,718,890 Tension
Collar NI ow
No. 2 NI "

™ lESIAN LoAD
Note: NI: not impacted.

ragee /
PEAR  DESIGN LoAD Fch ELBow BRENK
/ 7 - b
5 ""l 7_ O

?aﬁe £ : A’Ta:'u..’

Refere /C,‘e_
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