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References (a) NSP letter, L 0 Mayer to V Stello, dated
January 22,1976, "Of f-Site Shipment of Spent
Fuel"

(b) NSP letter, L 0 Mayer to V Stello, dated
February 13,1976, "Of f Site Shipment of Spent
Fuel"

(c) NSP letter, L 0 Mayer to V Stello, dated
June 16,1976, "Of f-Site Shipment of Spent
Fuel"

Of f-Site Shitnnent of Spent Puct

In references (a) through (c) we presented detailed plans for the shipment of
spent fuel fran the Monticello Nuclear Generating Plant. With one exception,
all aspects of our proposed fuel shipping plans have been accepted by your '
staff. Die runaining open item concerns the safety of handling the shipping
cask in the equipment hatch area.

We reported in reference (a) that the shipping cask will be positioned over the
southeast corner compartment vall while the cask is being hoisted to the 1027'-8"
elevation. Other precautions to be taken during this operation were reported on

tie crane pre-lif t checkouts, as reported in sectionpage 5 of reference (c).
6.2 of reference (a), vill provide additional assurance for safe cask handling
at all locations.

Based on the precautions noted above, it is our opinion that the probability of
a cask drop at any location is negligible, particularly in light of the limited
time interval for which this plan vill be used. In reference (c) we stated
that the proposed interim plan would be needed for approximately a four-year
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per iod . Since that submittal, we have issued a purchase order for the procure-
ment of a redundant crane trolley. Based on an estimated delivery time of one year,
the interim spent fuel shipping plan would be needed for approximately eighteen
months.

Our evaluation of the cask drop in the equipment hatch also shaws that the
effects on the health and safety of the public would be negligible. Under the
most probable circumstances of a cask drop; i.e., a vertical drop onto the corner
compartment wall, it is not likely that both the torus and RRR would be rendered
inoperable. Ihe corner compartment wall would absorb the impact of the cask and
prevent widespread da.nage of the floor and surrounding equipment. Under worst
case conditions, however, it is conceivable that the torus and RHR systems could
be damaged sufficiently to prevent their use in the ensuing plant shutdown and
cooldaan.

We have determined that a complete shutdown and cooldovn can be completed without
the torus and RHR systens. In this situation, the normal plant cooldown pro-
cedure can be utilized until steam generation in the vessel has been terminated.
At this time, the reactor vessel would be flooded up to the level of the main
steam lines. Reactor v. iter would then be recirculated to the main condenser
through main steem line drains and the turbine bypass line. Ihe mechanical vacuum
pump would be used to maintain a vacuum in the condenser. Ihe condensate pump
would be used to supply water to the reactor vessel and to recirculate water over
the condenser tubes through the condensate recirculation line. Detailed pro-
cedures for cooldown without the RHR system will be prepared prior to conducting
cask handling operations. These procedures will be available at the site for
inspection by Region III Inspection and Enforcement personnel.

The worst case cask drop in the equipment hatch would pose operational problece,
as stated above, but would have a negligible ef fect on the health and safety of
the public. The consequences of this accident are well below those of other
accidents for which the plant was designed.

One member of your staff identified a possible event which he felt could possibly
result in a cask drop accident. The event identified was a sudden application
of the hoist brakes, caused by a loss of power to the crane. A very conservative
analysis of this event is shown in the attachment to this letter. This analysis
demonstrates that an adequate factor of safety on the c*sk yoke would be present
in the event of a loss of power to the crane while moving the load at the
maximum speed of the crane. It should be noted that on page 5 of reference (c)
it was stated that hoisting speeds would be restricted to no greater than 5 fpm.

Our detailed evaluation of the equipment hatch drop case was extended to the
cask movement path reported in reference (a). It was concluded that this path

did not offer any additional protection and, in fact, may be detrimental due to
the additional movenents required. It was, therefore, concluded that it would be
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safer to move directly west frcan Point A, until the cask is in line with Travel
Path F G and then move directly north to the cask laydwn pad. Wie travel
path will involve less handling time and further reduce the probability of
handling errors.

We referenced spent fuel shipping plans have been generated at considerable
time and expense to Northern States l'cuer Company. Based on our review of the
regulatory positions on this subject, it is our opinion that all requitcaents
have been ecinplied with. For all postulated cask drop cases we have demon-
strated acceptable consequences or that the plant can be safety shut dwn without
compromising the health and safety of the public. A prcept resolution of this
matter is respectfully requested so that the capability to off-load a cciuplete
core loading into the spent fuel pool may be restored at the earlieet possible
time.

Yours very truly,

|Y*
<,

L 0 Mayer PE
Manager of Nuclear Support Services

IDM/ak

cet J G Keppler
G Charnoff
MPJA

Attn: J W Feman
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Attachment to NSP.NRC
1,etter Dated October 27, 1976

Dynamic 1,oad on Crane lloist

AIMLYSIS ASS 1HPT10NS

1. A 50,000 lb load is being lowered at its maxistun rate of
15 fpm.

2. 'Ihe length of rope available for stretch during the impulse
loading is 5'-6", the distance between block sheave pins
shen the hook eye is at the upper most travel at elevation
1049'-6".

3. The reeving is equally stressed. Each of the 12 pe parts

has an effective cross sectional area of 0.513 in

Theropebgeakingstrengthis 105,000 lb with elastic modulus4.
of 15 x 10 psi for vell broken-in rope.

5. The hoist brakes stop the downward motion of the rope instant-
aneously. No sag, deflection or rotation occurs in the hoist
drive train (i.e. , rigid hoist).

6. Only rope stretch is permitted.

M RLYSIS METil0D

Using an Energy Balance approach, the kinetic energy of the cask
during lowering vill be converted into stored energy due to rope
stret '. Thus

Uk U, when the drtun suddenly stops=

the cask kinetic energy
where Uk

=

g

2
and U =13 the stored energy in rope

6 2

Terus are defined by:

W = cask veight 1; = spring constant of rope

U = energy X = incremental rope stretch

V = cask velocity g = gravitational constant

1 of 4
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The rope force is obtained from !!ooke's Law

r=r2=M x
L

where

F = incremental force on system

E = rope modulus

A = total rope ares

L = rope length

Solving for X in energy equation and substituting flooke's Law givest

f g 1/2
f 2 EAU T

r- t

2
vhere U W

k" 2g

The total load P on the system is the dynamic load + static load. Thus

P=W+r
_ _ . _

|
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RESULTS

Variabiss: L = 5.5 ft

2A = 12 (.513) = 6.156 in

W = 50,000 lb

V = 15 ft/ min = .25 ft/sec
2g = 32.2 ft/sec

6 lb/in2E = 15 x 10

Conservative Analysis _

50.000 ( 25)2 48.5 ft-lbg,W =.

2g 2 (32.2)

yd2 rAU (15 x 10 6.156 (48.5)6

F = 40,350 lb

TOTAL LCAD P = W + F = 90,350 lb

Conclusion: Yoke Static Safety Factor is

156.000 lb = 3.0
52,000 lb

Yoke Dynamic Safety Factor (DSF) is

| 156.000 lb . t,73
90,000 lb

i

i

t
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Tmnnion Static Safety Factor (each) is

148.000- = 5,7~
-

26,000
;

Trunnion Dynamic safety Factor (each) is

148.000 3,3 1

~45,000 ;

I
I

!

,

.

I

i

;

Realistic Analysis |

L (min) = 8 f t (Bottom of cask at e1 vation 1028' .2")9
L (max) = 88 ft (Cask lowered to 935 elevation)
V = 5 ft/ min = .09 ft/sec.

.

t

i

L = 8 ft ,

fV1 Lo/ /. 095I 15.5'
F=FokVo[ /L = 40,350 .25 8.0i

= 12,040

i

WF = 62,040*
,

'

DSF . 156.000 = 2.51
62,040

,

L = 88 ft
[.09\ 5.5

m

F=40,350(.25j
~

3,63288 =

WP = 53,632

DSF = 156.000 = 2.91
53,632

,
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