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APPLICATION FOR
TYPE A
AUTHORIZING
SHIFMENT OF NUCLEAR MATERIAL
IN THE
NUPAC 50 PACKAGING

1.0 _GENERAL IKFORMATION

L Intreduction

The NuPac 50 packaging has been developed as a safe means of
transporting Type "A"™ quantities of radioactive materials or
greater than Type “A" guantities meeting the definition of Iluw
Specific Activity material. Fissile material is limited to those
exempt quantities licersed under 10CFR71.7. Authorization is

sought for shipment by cargo vessel, motor vehicle and rail.



NuPac 50 Series Caske Rev., 0, 2/9

1.2 _Package Description

1.2.1.1 General Description

The Nupac 50 packaging is a reusable series of four individual
shipping packages designed to protect radicactive material from
normal conditions of transport. The four packajes are identical
except for the thickness of the shield; specifically, the four are

identified with the following nomenclature:

Version Shield Thickness
NuPac 50-1.5L 1.3%
NuPac 50=" AL 2.,5"
NuPac 50-3.0L 3.on
NuPac 50-4.0L 4.0"

The NuPac 50 casks are top loading shields designed specifically
for the safe transport of Type "A" levels of radicactive materials.
The shields can accommodate a full capacity 50 cu. ft. liner, or

miscellaneous form cargoe such as wooden crates, etc.

l.2.0.2 Materials of Construction, Dimensions & Fabrics .ing Methods

General Arrangement drawings of the NuPac 50 packaging are included

in Appendix 1.10.1. They show the overall dimensions as well as

the material.
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The cask body consiste of 3/8 inch external and internal steel
shulls separated by a lead shield between these two shells. The
top and bottom ends of the cylindrical cask are constructed of a
pair of stacked steel plates. Reference dimensions of the
cylindrical lead shield and steel ends are:

Thicknesses (in)

version Lead shield'! steel Ends'’

50+1.5L 1=1/4 ’=1/4

50-2.5L 2=1/4 4

50~3.0L 2=3/4 4«1/2

40-4.,0L 3=3/4 ¢
Notes:

(1) Does not include the 3/8" internal and external
steel shells.

(2) Comprised of two stepped plates.
The top serves as a removable cask lid and is secured to the
cylindrical cask bedy by eight high strength 1 inch ratchet
binders. A 29 1/2 inch secondary cask 1id is located in the center
of the primary 1id and is secured to the primary lid by eight 3/4
inch studs. Lifting lug and tiedowns are a structural part of the

package.

1.2.1.3 Containment Vessel

The NuPac 50 cask serves as the containment vessel and its

mechanical configuration is described in the foregoing paragraph.
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A neoprend gasket is employed in the primary and secondary lid

interfaces. The secondary lid also uses a redundant necyrene seal.

Waste products will be contained in 55 gallon drums or with heavy

gauge disposable steel liners.

A.2.0.4 _Neutron Absorbers

There are no materials used as neutror absorbers or moderators in

the NuPac 50 packaging.

1.2.1.5 _Package Weight

The gross, net and payload weights of the NuPac 50 packaging are:

20=1.5L R0=2,5L 50=3.0L 30-4.0L

Lids

Primary 89% 1695 1920 2780

Secondary 818 920 1015% B
Cask Body

Steel Shells 1840 1875 1910 1950

End 1280 2365 2715 3778

Lead 4305 8160 10160 14490

Lugs/Binders —aa w0 b0 30
Net Cask Wt 89€ES 15125 17850 24615
Payload Wt: 4200 ~4200 -4200 4200
Gross WL: 13165 19325 22050 28815
(Use for Analysis)® 13300 19400 22200 29000
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1.2.0.10 Pressure Relief Systen

There are no pressure relief valves,

l.2.4.11 Heat Dissipation

There are no special devices used for the transfer or dissipation
of heat. The package maximum design capacity is 400 watts.
However, this value may be exceeded if it can be demonstrated that
actual equilibrium temperatures with the higher heat load are still
within allowable limits.

1.2.1.12 Coolants

There are no coolants involved.

1.2.1.13  Protrusions

There are no outer or inner protrusions, except for the lifting and

tiedown lugs described abouve.

l.2.d.24 _Shielding

The contents will be limited such that the radiological shielding
provided will assure coaxpliance with DOT and IAEA regulatory
requirements. Should a lead slump occur, as the result of a flat

end drop, the deeply stepped 1id will provide full shielding

prctection,
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1.2.2 Operational Features

Refer to the General Arrangement drawing of the packaging, in
Appendix 2.10.1., There are no complex operational requirements
connected with the NuPac 50 packaging and none that have any

trangport significance.

1.2.-°__Contents of Packaging

This application is for transporting the following radiocactive

materials as defined in U.S.A.and I.A.E.A. regulations:

a) Type "A" gquantities in normal or special form;

b) Fissile quantities are those limited to the amounts as
generally licensed under 10 CFRK 71.7;

c) L.S.A. materials greater than Type "A" guantities;

d) The chemical and physical form _ the package contente
will be in all forms, other than liquifi, This will
include ion exchange resins in a dewatered or solidified
state, typical PWR and BWR sclidit led radicactive waste
and miscellaneous radiative solid waste materials such as
pipe, wood, metal scrap, etc. All solidified resins will
be contained within a steel disposable lijer. These
liners will isclate the contents from the cask. Resin
liners used for any solidification process that could
create a significant chemical, galvanic or other

reaction, will be lined with an inert protective coating.
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2.0 _STRUCTURAL EVALUATION

This section identifies and describes the principal structural
engineerinyg design of the packaging, components, and systems
important to safety in compliance with the performance requirements

of 10 CFR 71.

2.1.1 _Discussion

The principal structural member of the NuPac 50 package is the
primary cocntainment vessel or transport shield, as described in
Section 1.2.1 The above components are identified on *he drawing
as noted in Apperdix 2.10.1. A detailed discussion of *he
structural design and performance of these components will be

provided beliow.

2.1.2  Design Criteria

The shield top and bottom are constructed of two steel plates
laminated together. Cylindrical side walls have an external skin
and an internal skin of 3/8 inch thick plate. These two plates
encase a variable thickness of lead. Pertinent dimens.ons of the

four versions of the NuPac 50 package are as follows:
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Version
50=1.5L
50-2.5L
50~3.0L

50-4.0L

Steel

2‘1}‘

4«-1/2

Rev. 0, 2/91

Thicknesses (in)

Cylindrical walls

Lead Ietal
1=1/4 2
2-1/4 3
2=3/4 3=1/2
3=3/4 4=1/2

2.2 __Weights and Center of Gravity

The weight of the four cask versions payload are summarized in

flection 1.2.1.5.

The center of gravity for the assembled package

is located at the approximate geometric center of gravity.

2.3 Mechanical Properties of Materials

The NuPac 50 packaging uses an outer and inner shell fabricated of

ASTM AS516 Gr. 70,

Foy =
FW =
g ™
3jy =

Lead shielding

NSIC-68, Table

70,000 psi
38,000 psi
42,000 psi

22,800 psi

Material properties of the steel are as follows!

will possess those properties referenced in ORNL~-

2.6, Page

84.
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Lid studs are fabricated of AISI Type 303 or 304 stainless steel
per ASTM AS82 or A276 respectively. Properties used for analysis
are as follows:

Bar Properties

fyy = 85,000 pai

Fey = 35,000 psi

Tiedown lugs are fabricated of V.5, Steel T~1 material possessing
the fellowing properties per ASTM AS14:
2" Plite
Foy = 115,000 psi

F, - 110,000 psi

2.4 __General Standards for all Packages

This section demonstrates that the general standarde for all

packages are met,

2.4.1 Positive Closure

As described in Section 1.2.1, the positive closure system consists
of a primary 1lid secured by eight high strength 1 inch ratchet
binders and a secondary l1id affixed with eight 3/4 inch diameter
studs. In addition, each package will be sealed with an approved
tamper indicating seal and suitable locks to prevent inadvertent

and undetected opening.
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Using Reference No. 1 - Figure 4.4,1-3!
W/D = 4.5/2 = 2,25 & R/D = 2,25/2.0 = 1.125
K = 1,01
Ultimate lug capability is given by:
Pyt = KDTFy Where:
K = 1.01
D = 2.0 in
t = 1.0 in
Fyy, = 70,000 psi (AS16 Gr 70)
Pyt = (1.01)(2.0) (1.0} (70000)
= 141,400 lbs. (ultimate)

From Reference No. 1 - Figure 4.4.1-2, the yield correction factor

is given to be Y = 1.1 or:
Pug = Pyt Y Foy/Fy
= (141,400) (1.1) (38000)/(70000)

= 84436 lbs. (yield)

Rev. 0, 2/9
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Margin of Safety:
M.S., = Pyy/Py = 1
= 84436/43500 - 1
= +0.94
The yield capacity of the lug to shell weld may be estimated as:
P = Folyi Where: Fgy = 22,800 psi
A, “ Lty weld area
Ly
t’I

2(8.541) = 19 in,

Kl

(3/8) J2 = 0.530 (V weld)

P = (22800) (19) (.53) 229,596 1bs.
The lug to shell weld margin of safety is:

M.8S. = 220596/42750 = 1 = +4,37
The ultimate capacity of the outer shell may be estimated as:

Pyu, = Fgbhg! Fgu = 42000 psi

A, = (3/8) (8.5) (2) = 6.38 in’

Pgy = (42000) (6.38) = 267960 1hs,
The corresponding yield load capacity is estimated as:

Py = .6 Py = 160776 1bs.
The outer shell margin of safety against yield is:

M.S., = 160776/43500 - 1 = + 2,70
Therefore it can be safely concluded chat the lifting lugs will not
yield under a load equal to three times the weight of the package.
Should the luge experience a load in excess of 141,400 1bs., they

will shear out locally through the eye and will have no adverse

effects upon the package’s abil.ty to meet other requirements.
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2.5.1.2 Lid Lifting lLugs (Primary and Secondary)
The maximum 1id weight is 415% 1bs. Ueing three lugs the load per

lug is:
P = (4155 1bs) (7 g9'8)/3 lugs
P = 4155 1bs/1lug
g 1.50" D

F..— §.00" s

Ueing the conventional 40' shear out equation:
Py = Fy 2t (E.M. = d/2 cos 40°)
Wherea: Fgy = 22800 psi (yleld)
t = 1 in,
d = 1=1/2 in.
EM = 1,25
P, = (22800) (2) (1) [1.25 = (.75) cos 40°)
Pg = 30801 1bs.
Margin of Safety:
M.8. = Pg/P=1
= 30801/4155 - 1

= + 6,41
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2.5.2 Tiedowns

Four tiedown lugs are provided to resist transportation induced
loadi. The applied load factors are:

Ay = 10 (longitudinal)

Ay = 5 (lateral)

A, = 2 (vertical)

Each of the four tiedown lugs is located at 90° with respect to the
package at an elevation above the package base which ranges from
46 5/8 inches to 50 3/8 inches, depending upon version. The NuPac
50-4.0L version is the heaviest and has its c.g. at maximum
elevation above the base; consequently i& most critical. The
tiedown scheme for the NuPac 50-xxL assumes a modified basket hitch
arrangement involving crossed cables tangent to the package body
with a 2:1 horizontal to vertical aspect ratio. Tiedown cables are
assumed to pe tied to the transporter four feet each side ¢f the
transporter centerline. The geometry of the tiedown scheme used

for loads evaluation is illustrated in the following sketch.

The tiedown cable geoumetry may be summarized as:

Rirection Length Rirection Cosine
Longitudinal ly = 73.45 B, = .652077
Lateral 1, = 60.96 By = ,61220€
Vertical 1, = 50.38 B, = .447214

2 =9
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The horizontal component of the tie down load is:
Pl . "2 - Byz 11’2 . P?
«  (.652077)% + (.612206)% M (244614)

- 218789 1bs.

The vertical component of the tiedown load is:
P\u - Bz . p'

-

= (.447214) (244614) = 109395 1lbs.

The horizontal component of the tiedown load is reacted by a lug-
to-cask weld whose yvield capacity is estimated as:
P, = FgAt A, = 2(1242) (3/8)/7 = 14,85 in?
= (22800) (14.85) = 338580 1lbs.

The asscciated lug~to~cask horizontal weld margin of esafety is:

M.S, = 338580,/218789 ~ 1 = & 0,57

The vertical comp~nent of the tiedown load is reacted by the same
load paths analyzed for lifting lugs, see Section 2.5.1.1. The
lug-to~cask weld margin of safety is:

M.8. = 229596/109395 ~ 1 = &+ 1,10

The total load applied to the ocuter shell 1s:

= (109395)° + (2187€9)° 1?7 = 244614 1bs.

oriented at 26.57° with respect to the horizontal.
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The shear stress induced in the outer shell is estimated as the

total force, Py, divided by the minimum perimeter enclosure

surrounding the tiedown fitting: . e w

Perimeter estimates:
P, = (8,541) (2) + (6+45+42) (2) = 45 in.

Py = 12+4414/8.5%46° + /B.5%8% = 37,27 in.

Thus, the shell shear area is:

A = (3/8") Py = 13.98 in’

The shear stress in the shell is:

f, = 244615/13.98 = 17502 psi

The margin of safety in the shell is:

M.S, = Fg/f; = 1 = 22809/17502 = 1 = £.0,30

The weak link load path component is assessed as follows!
The ultimate shear-out capacity of the lug is estimated as:

P,, = 385828  (115000) = 403365 1bs.
110000
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2.6.1, Heat

A detailed thermal analysis can be found in Section 3.4 wherein the
package was exposed to direct sunlight and 130°F still air. The
steady state analysis conservatively assumed a 24-hour day as
maximum solar heat load. The maximum steady state temperature was
found to 176°F. These temperatures will have no detrimental

effects on the package.

2.6.2 Cold

To maintain the cold weather capability of the NuPac Model 50, the
shell and 1id are constructed of AS516. This material provides

improved notch sensitivity and strength.

2.6.0 Reduced External Pressure

A differential pressure of .5 atmosphere will be reacted by the lid
and its associated closures comprised of ratchet binders for the
primary lid and studs for the secondary lid. Loads on the primary
lid ratchet binders are calculated as:

Py = Ap/N: Where: A= gD’
4

P = 14.7/2 psi
N = 8

P = 2 (48 1/2)% . 24,7 . 1 = 1697 1bs.
4 2 8

2 = 16
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Pressure across the end is carried in plate bending by the 2 inch
(minimum) thick steel plates top and bottom. Assuming a circuler
plate, uniformly loaded and with edges simply supported, the stress
can be calculated as follows!

£, = JW(IM+1)/BrME?

(per "Formulas for Stress and Strain® by Roark)
W - (7.38) (7) (57.5'%/4 = 19086 1bs.
t = Je

M = 1/:33 = 3

f = (3) (19086) (10)/87 (3) (4)

£, = 1899 psi

Margin of Safety!
M.8, = 38,000/1899 = 1 = + Large

It can therefore be concluded that the packaging can safely react

an atmospheric pressure of .5 times standard atmospheric pressure.

2.6.4__Increased External Pressure

An external pressure of 25 psig is reacted by the external shell in

hoop compression. The stress can be calculated as follows:

2 - 18
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AM =

EWH

(R = rf) (ty oy

Where: AH

H
R
W

r

s

o s

U'pb

+ R 'pb)

Settlement depth (in)
Drop height (in)
Outer lead radius (in)
Weight of Lead (1bs)

Inner lead radius (in)

Rev, 0, 2/91

Thickness of external steel shell (in)

Steel dynamic flow stress (psi)

Lead dynamic flow stress (psi)

For the four package vers.ons, veriables and settlement resulte are

tabulated in the following table:

Dren Height

vVersion H_(in)
$0=1.5 36
$0-2.5 36
50-23.90 24
50~4.0 24

for all versions:

Lead Weight Outer Radius

Lsad Setu ant

B (lbs) R._(in) H _(ia)
4509 25.88 0.136
8500 25.88 0.141

10350 27.38 0.094
15500 28.38 0.101

. "

= « 375N

= 70000 psi

- 5000 psi
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Shielding is reduced by side impact as indicated below:

version % Shield Reduction'’
50-1.5L 0.69%
50-2.5L 0.46
50=-3.,01 0.28

50«4 .0L 0.22

(1)Note: &% = gd +« (_28) « 10°
Ty 360

Where T, = Nominal Shield Thickness

e = 44
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These decelerations impose body force loads upon the cask, payload

and 1id as indicated in the following free body diagrams:

Where:

a = tan'i(d/f )

Wy = total weight
aq = load factor

Fy = Wea,, total
impact force

FTC = F?COS Q,
longitudinal
impact force

Fee = Fes8in a, lateral
impact force

The cask body (sides and botteom) internal forces are:

g = &7

Where:
W, = weight of cask
Fae = W, * a, cos a

Fes = W aq sin «a

Frn, Vg & My are unknown
114 interface forces and
noments, respectively
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where:
W, payload
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Binder forces are calculated by referring to the following sketch:

b bha
4 B 2
//&\ /\\‘.‘ Fi - FH A=CO8 5 -ﬁi
™ol o ‘\
4 N !/ 6 = 2 (i-1)
\ Pl i /
: 7 \ /

M.

i |

Nz-z,gz.ﬁ

i=]
Fy, =
il |

= FiR (1=cos @)

(1=cos 8()° = EyR (12)
2

For the four versions, the interface loads and binder forces, Fy,

are listed in the following table.

& = 42
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Thus, th. Margin of Safety of the secondary lid is:

M.§, = 10,815/6,906 =1 = 20,07
When impacts occur on the lid end, a normal compressive load of
57.,767 1be, (Nu-ac 50-4.0L .s transferred from the 1id to the lid
closure ring. This load is then transferred to the ca‘k via direct
compression of the lead shielding and a pair of 3/8" bevel welds.
The loaded length is:

J = 2nrd

Where:! R = 28.75 in,

. cos™ () See Appendix 2.10.2
K

re=R= _§
sin a

§ = 1,40
a = 42,2°

Re 28,78 = __1.,40 = 26.67 in.
sgin 42.2

@ = cos” (26.67) = 0.3831 rad.
28,795
I = (2) (28.75) (.2831) = 22,03 in.
The yield bearing capacity of the 1/8" x 3/4" bearing ring is:
Fy = (22.03) (3/4) (42,000) = 693,945 lps.,

The associated Margin of Safety is:

M.S., = 692,945 ~1 = 20,20
576,767

The yield capability of these welds is:
Fy = (2) 22,800) (22.03) (3/8) J2 = 532,752 1bs.

2 = 50
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2.6.7.4  Drop Effects on Lid Integrity
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Appendix 2.10.2
Volume and Area Estimates

Corner Impact on a Cylinder

1. Velume Estimates

1.1 Total Volume

The geometry and nomenclature of this model is:

The volume of the shaded differential slice shown is:
av = (Rz-x2)5 (%=r) 8in a dx
The total volume is:

V; = 2 tan a/rR (RP=x?)}

(x=r) dx
Evaluation gives:

v, = 2 tan a { (R=x))¥? + p(RP%=r)Y - pRl[z =sin-1(g)[]|
3 2 2] 2 (R)

el
I e

2 - 60
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or:

Vi = 2 tan o (&' ¢+ £t - ZR (2 - sin” (D))
3 Pl d @ K

Where:

t = (Rer®)Y) r =k = 6
gin a

1.2 Component Volumes

The steel volume is composed of side and bottom portions:

Vs . N Vet

Veige =  RO(R-r)t; tan a

Vit = t, + [OR® = rR 8in0)
Where: @ = cos™ (i)

t, = external steel side thickness (in)

t, = steel and thickness (in)

The lead area represents the residual
Vy =V = V51 (Vi=Vg) >0

= 0 Po(Vy=Vg) < 0

2. Area Estimates
2.1 Total Area

The differential contact area is:

dA = (RI=x%)Y + dx
Cos a

The total area is:

M= 2 fit (Rl ax
CO8s «

2 = 61
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Appendix 2.10.3
Test Report, Corner Lrop
1.0 _Purpose
The purpose of the drop test was to evaluate the effects of a 45"

corner drop on the 1lid,

2.0 Test Set-up

The test article was a NuPac 50 cask manufactured from A-36
material. New gaskets were installed and the cresk was pressure
tested to 7.2 psi tor 4 hours. No loss of pressure was recorded.
A standard NuPac 50 cubic foot, snap-on lid liner, was filled with
4000 1bs. of wet sand. The liner plus the sand payload totaled
4200 1bs. The liner was also pressure tested, with no loss of
pressure noted. Upon completion of the pressure test the liner was
placed in the cask and transported to the drop site. The drop pad
was constructed in 1973 for Type "B" testing of the 37,500 1b.
Paducah Tiger (C of C No. 6¢553). It consists of a 2" thick steel
plate grouted onto a massive reinforced concrete pad. The pad

closely approximates the "unyielding surface".

1.0 Drop Test

A heavy steel lug was welded to the bottom corner of the cask such
that the c.g. will be directly above a corner tab on the cask lid.
In order to provide conservatism, the N.R.C. suggested that the
regulation height of 36" be increased by 25%. Therefore, the cask

was raised to a height of 45" and released.

2 = 86
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4.0 Test Results

The analysis predicted local corner deformation of 1,25 to 1.40".
From the attached photo’s, it can be seen that actual deformation
was 1.30%. There was no indication of brittle {racture or cracking
of any Kkind. Temperature of the cask was S1'F, Damage was
restricted to the cask lid corner. After the drop, the cask was
subjected to the same differential pressure and freon test. No
leakage was detected. On removal of the lid, the gatket and spacer
ring were unaffected. Local deformations of the 1id in the area of
the spacer ring were matched by local deformations in the cask lip.
Using a straight edge, these defoimations were limited to less than
.06 over 8" of length. *See attached figure. €ince this
deformation matched the 1id configuraticn, the seal remained
unaffected. The liner was removed and tested., No leakage was
noted. From the photos, it can be seen that liner suffered minimal
damage. Deformations were only slightly larger than those allowed

by normal manufacturing tolerances.

Figure 1,190.3!1

Corner Deformation
<

‘ 'nicup
e I 2§ 4 8 &'y

P L —
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5.0 cConclusion

The NP 50, manufactured from A-36, was dropped from a height 1,25
times higher than reguired by 10 CFR 71. Damage sustained was
limited to local deformation and had no impact on the packages’
ability to retain its contents. Since the package successfully
demonstrated its ability in meeting the reguirement of 10 CFR 71
Appendix A, Paragraph 6, it can be safely assumed that the Model
NuPac 50, constructed of ASTM A%16 Gr. 70 will also meet these

reguirements.

e = 65
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2.0 THERMAL EVALUATION
A thermal analysis for tha NuPac 50 packaging has been conducted

for normal transport conditions. The performance of the packaging

under normal conditions of transport is described below!

3.4 __Discussion

The mechanical features of the packaging have been described in
Section 1.2.1. There are no special thermal protection sub-systems

or features.

The external surface of the packaging is predicted to exhibit
maximum temperatur:e ranging from 168° to 176'F, depending upon the
guantity of internal decay heat agsumed. The lower temperature
prediction essumes no internal heat, whereas the higher temperature
assumes an internal decay heat load of 400 watts., These maximum
temperature predictions assume conditions consistent with the
Normal Transport "Heat" reguirements, specifically:

© Direct sunlight (mid-summer)

© Ambient Air at 130°F

© Still air
For conservatism, the "peak" solar flux has been assumed to exist
continuously. This is equivalent to assuming 24 hours sunlight of
maximum intensity. Further conservatism is incorporated in the
analysis by assuming the cask base is an adiabatic boundary (no

heat losg).
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The analysis also shows that the internal decay heat (400 watts)
raisee inside surface temperatures above the external temperatures

by less than 0.3'F,

3.2 _Summary of Thermal Properties of Materials

Only three basic properties of the cask materials were employed in

this analysis. They were obtained from conventional handbooks as

follows:
Thera=1 Conductivity
8'.eel 25 Btu/hr ft-'Fy
Lead 18.6 Btu/hr ft«'F
gSurface Emissivity/Absorptivity
Steel 0.8

3.3 _Technical Specification of Components

Not applicable -~ no special thermal sub-systems.

3.4 Thermal Evaluation for Normal Conditions of Transport

The thermal analysis for Normal Transport "Heat" and "Cold"
conditions is presented in Section 3.6, Appendix., The analyses
show little differences between the four individual casks which

comprise the NuPac 50 series of packages.
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4.4 Maximum Internal Pressures

Assuming the package contains water loaded at 70°F. Under maximum
temperature conditions (176 .8°F), the pressure would increase as
shown below:

The partial pressures of water and air at 70'F are:

Py = 0.36 psi

Pye ™ 14.7 = .36 = 14.34 psi

The partial pressures at 177" are:
Pp = 7.085 psi

Ppe = 14,34 (177 + 460)/(70 + 460) = 17,25 psei

The internal pressure differential is thus:

P=7,064+ 17.24 « 14.7 = 0,59 psi

3.4.5 Maximum Thermal Stresses

in Section 2.6.3, the critical elemente of the cask vere evaluated
for a pressure differential of 0.5 atm (7.35 psi). The internal
pressure due to maximum temperatures, therefore increase stresses
predicted in Section 2.6.3 by the factor: 9.59/7.35 = 1,30, The

loads and margins of safety thus become:

Load/ Allowable
ltem Stress Load/Stress  Margin
Secondary Lid Stud 8ié 26270 Large
Primary Lid Binders 2214 45000 Large
Shell 930 38000 Large
Lid 2599 38000 Large
3 - 4
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o celd - Shade
Anbient Air € =40'v

Internal Heat = 0 & 400 watts

Both analyses employ steady state (eguilibrium)

Rev. 0,

2/9

solutions and

"peak" conditions thus assuring conservative predictions.

Steel Plt.

Lead

- 3/8" Steel Pit. ;P
4

)

7 Cask L‘ LB LC L
\ | version _(in). _(nl dn i
|
‘ 50-1.8 1 1/4 52 1/2 56 7/8 2 1/4
e—— —i. i s % .JLI
o 0-2.5 2 1/4 54 1/2 60 3/8 4
o 1 50=3.0 2 3/4 55 /12 61 3/8 & 172
l 50-4.0 3 3/4 57 1/2 64 3/8 6
P l s
Ly = }-——-43.50" _ ?
o 1 4 F
*
% External Convective & Radiant Heat Transfer
The cask looses heat to the surrounding air via convection and
L J

radiation heat transfer. Heat is assumed to be lost only via the

top and sides; adiabatic assumptions are imposed upon the base.
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F(T) = 1« K (T' = T,) = (bA) (T=Ty) 1P e T
Qin Qin
-« [1+ K T + (DA) Toe) = Ko7 = (bd) « T
| Qin Qin | 1qin | l‘liu

I | |

r5 2’6 Ty
Several Solutions are Summarized:

cask K (hA)  (DA) Tep

Case version (BTU/HR) 0AT=40° BT, (°F)
Summer Sun 50+1.5 6625 109.94 x 10" 39,26 « 78 176.6
Tpo=130°F 50=2.5 7093 120.65 x 10”7 42.49 43.93 175.7

out Heat=400W 50=3.0 7305 124.93 x 10 (3.8 45.27 175.6
$0=4.,0 7770  135.46 x 1077  46.98 ‘8,38 175.0

Summer Sun 50~1.5 5260 Same Same 38.75 168.1
Tos=130°F 50~2.5 5728 41.94 168.0
No Int Heat 50-3.0 5940 4% .26 168.1
50=4.0 6411 46.43 168.0
Winter Shade 50-1.5 1365 Same Same 33.05 -19.9
Too==40°F 50=2.5 1365 35,03 =21.3
Int Heat=400W 50-3.0 1565 35.96 =21.9
50=4.0 1365 37.83 =23.0
Wintei 3hade
Too==40°F All -0~ -— --- “== =40°F
No Int Heat

Conductive Feat Transfexr Evaluation

1D
S AA ey

=N\ AA e AN et e e AN
Rour Rpo Arn Repp

Rgpp = Rymp—BaL ; Raw = Ryr + Ry + Ry,
Ry + Raw

3 - 10
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4,2 Reguirements for Normal Conditions of Transport

Release of Rad’ ~active Material

Pressurization of Containment Vessel

Coolant Contamination

Containment Requirements for the

.

Hypothetical Accident Conditions




NuPac 50

SHIELDING EVALUATION

Discussion and Results
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6.0 CRITICALITY EVALUATION
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7.0 OPERATING PROCEDURES

7.1 Procedures for Loading the Pa
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7.2 Procedures for Unloadino the Package
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The NuPac 50 packaging shall be inspected and released for use by

a responsible operating personnel prior to loading. The following

iteme will be included in such inspections:

1)

2)

3)

4)

The entire package, both inside and out, shall be visua.ily
inspected and assured that it has not been significantly
damaged (no cracks, puncture, holes, nor broken welds).

The exterior stencils must be in place and legible.

Bolts and gaskets must be present and free of defects.
Follow all applicable operating procedures and complete all
necessary records for the handli.ig and operation of the NuPac

50 packaging.

8.2 Maintenance Program

A good sound industrial maintenance program should be followed to

assure the integrity of the NuPac 50 packaging. Components such as

gaskets, ratchet binders, bolts and other equipment necessary for

the safe and easy operation of the packaging should be given

regular inspection and renaired or replaced as necessary.
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QUALITY ASSURANCE

NuPac’s Qualilty As irance Program used for the desiqn fabr R ¢
as ly, testing, use and maintenance of the NubPac ! packagin

1gned and administereq ¢t meet the 1 riteria of FR
Appendix E. A descriptior f this program ! beer bmitte
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9.1 Appendix

9,1.1 OQuality Assurance Progrem Approval
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9.1.2 _Statement of Policy
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9.1.3 Ouality Assurance Manual
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Xy RH$91-009
© 4 Page 1 of 2
B g o PACIFIC NUCLEAR SYSTEMS, INC. QUALITY ASSUR *NCE MANUAL
EDITION 2, REVISION 2

o ... As a holder of a controlled copy of a Pacific Nuclear Systems, Inc. (PNSI) Qnality
<7 Assurance Manual, att -!.ed is Revision 2 of Edition 2 of that document. This revision
was developed to resolve some comments received from our customers and the Nuclear
Regulatory Commission (NRC) as well as some internal comments. Nune of these
comments is considered to be significant. Revisions are as follows:

. Changed the generic title of the various PNSI companies from "divisions" to
“subsidiaries" to comply with advice from our legal counsel
. Revised the organization description and charts to reflect our current organization
¢ by Wby Clarified the actual location of the various NUTECH offices

Changed a number of definitions in the glossary for compatibility with
S ANSUASME NQA 1
B mu‘a ke b
Added some addmonal qualification requirements for PNSI QA Managers to
address an NRC comment

i ¥ Changed "ufety-relatcd“ to "quahty -related" in one place for conslstency thh other

v i i refercnces in the manual

g o Added the 1975 version of SNT-TC-1A to our list of appucable criteria documents :
Rurr “;: to address an NRC comment !

” .-“ N

S g * Added a commitment for a penodxc review, of the manual by the Dxrector,
® ’“’"""""’"""""‘ Corporate QA to assure its continued consistency with the appropriate QA criteria

to address an NRC comment

PR R
: *"}‘:&; . Clanﬁed who has responsibility for Quahry Procedure approval and dxstnbuhon

'f:.*« Clanﬁed how desxgn reviewer mdependence is assured to address an NRC
" comment

' Clarified that PNSI supphers may be approved based on an ASME Quality System
Certificate to correct an administrative error

Clarified when the Project Manager is responsible for assuring that supplier
generated documentation is provided to PNSI to address un NRC comment
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GLOBBARY

APPROVAL « The act . ~=4orsing or autherizing an action, document
or related activity. As used in this manual approval reguires a
signature and date.

AB-BUILT DATA =~ Data recorded into documents that describe the
conditions actually acheived in a completed product.

AUDIT - A planned and documented activity performed to determine by
investigation, examination, or evaluation of objective evidence the
adeguacy of and compliance with established procedures,
instructions, drawings, and other applicable documents, and the
effectivess of implementation. An audit should not be confused
with surveillance or inspection activities performed for the sole
purpose of process control or product acceptance.

CERTIPICATION - The act of determining, verifying, and attesting in
writing to the gqualifications of personnel, processes, procedures,
or items in accordance with specified requirements.

CONTROLLED DOCUMENT -~ A document that has been reviewed for
adequacy, approved for release by authorized personnel, and
distributed to, and used at, the location where the prescribed
activity is performed. Controlled documents are typically
finalized technical documents, procedures or instructions.

CRITERIA = Technical requirements describing performance
objectives, operating conditions and requirements, limitations
regarding materials, compliance with codes or standards and any
technical requirements for design, fabrication, installation,
testing, operation, maintenance or quality assurance.

PAGE _3 _OF 4
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TYASSURANCE  DATE
ORGANIZATION .

1.0 8COPE
This section identifies the functional organization and
assigns the responsibilities to assure effective
execution of the PNSI Quality Assurance Program.

1.1 General

Pacific Nuclear Systems, Inc. (PNSI), located in Federal
Way, Washingten, is a parent company organized to
effectively manage its operating subsidiaries. As the
parent company, PNSI establishes business and gquality
assurance policy for each subsidiary, as appropriate. It
is intended that tne responsible contracted subsidiary
utilize the resources of other PNSI subsidiaries when the
scope of work regquires those resources.

The functional and :reporting relationships between PNSI
and each subsidiary is shown on Figure 1-1 and is further
explained in subsequent sections of this manual. The
operating subsidiaries are responsible for proper
implementation of the PNSI Quality Assurance Program, as
appropriate, within their scope of responsibility. The
organizational structure of a typical PNSI subsidiary,
regional or branch office is shown in Figures 1-2 and 1-
3. It is recognized that changes in-the organizational
structure, or newly created positions with varying
responsibilities, may occur within a PNSI operating
subsidiary.
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1.0 BCORR

This section identifies the functional organization and
assigns the responsibilities %o assure effective
execution of the PNSI Quality Assurance Program.

.3 General

Pacific Nuclear Systems, Inc. (PNSI), located in Federal
Way, Washingteon, is a parent company organized to
effectively manage its operating subsidiaries. As the I
* \ parcnt company, PNSI establish:s business and quality
¢ assurance policy for each subsidiary, as appropriate. It l
is intended that the rasponsible contracted subsidiary |
utilize the resources of other PNSI subsidiaries when the |
) scope of work requires those resources.

The functional and reporting relationships between PNSI
and each subsidiary is shown on Figure 1-1 and is further |
explained in subsequent sections of this manual. The
operating subsidiaries are responsible for proper l
implementation of the PNSI Quality Assurance Progranm, as
appropriate, within their scope of responsibility. The
Y organizational structure of » typical PNEI subsidiary, ]
regional or branch coffice is shown in Figures 1-2 and 1~
3. It is reccynized that changes in-the corganizational
gstructure, or newly created positions with varying
respensinhilities, may occur within a PNSI opearating
' subsidiary.
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Engineering/Technology Department

The engineering/technology department provides services
and qualified personnel to the rroject teame for
accomplishing the regquired scope of wirk. Engineering
Managers are responsible for the guality of work
accomplished in accordance with the reqguirements of the
project.

Project Manager

The Project Manage., is the primary contact with customers
on matters including progress, budgets, schedules,
changes and procedures. The Project Manager is
responsible for the determination of quality reguirements
in accordance with contractual and regulatory

' reguirenents.

The Project Manager has overall responsibility and
authority fou the proper definition and executien of work
required for the completion of his project in accordance
with contractu.l and regulatory requirements. The
Project Manager is responsible for developing a Project
Planning Document for projects within the scope of this
QA Manual. When reguired by contract, the Project
Manager has the authority to issue a Certificate of
Conformance and/or Compliance in conjunction with the QA
Manager attesting that the items or services provided
complv with contractual reguirements.

The Project Manager is ala. vizporeible for stopping work

"on his project when so directed by the Field Quality

Assurance Supervisor, Quality Assurance Manager or
Director, Corporate Quality Assurance.
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Assurance Manager is assigned responsibility for Quality
Assurance at each regional and branch office. The
Quality Assurance Managers report tc the Director,
Corporate Quality Assurance with a line of communication
to the office General Manager. Quality Assurance
Managers are responsible for verifying implementation of
the PNSI Quality Assurance Program at their respective
regional or branch offices.

Bakianas | h Office I .

NUTECH Engineers, Atlanta (NEA) lis lecated in Roswell,
Georgia.

NUTECH Engineers, Washington (NEW) is located in
Gaithersburg, Maryland.

NUTECH Engineers, Chicago (NEC) is located in Westment,
Illineois.

NUTECH Engineers, Minneapolis (NEM) 4is located in
Plymouth, Minnesota.

NUTECH Engineers, San Jose (NES) is located in San Jose,
California.

NUTECH Engineers, International (NEI) is located in
Seoul, Korea,

A Quality Assurance Manager is assigned Quality Assurance
responsibilities for each subsidiary, regional or branch
office. The Quality Assurance Managers are responsible
for monitoring the PNSI Quality Assurance Program in

PAGE B .OF 186
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€. Developing, reviewing, and contrelling Quality
Procedures to implement the requirements of the
gquality assurance program when those nrocedures are
specific to that locatjon or subsidiary.

£, Reviewing and approving project instructions.

g. Analyzing nonconformance reports to identify
adverse guality ¢trends and root <causes of
nenconformances for management review and

assessment,

h. Signing Certificates of Conformance and/or
Compliance when those documents are contractually
required.

The Quality Assurance Manager receives technical
direction and corporate gquality assurance policy
interpretations from the Director, Corporate Quality
Assurance., The Quality Assurance Manager reports the
status and adequacy of the qual.ty assurcnce program at
his respective location to the Director, Corporate
Quality Assurance through distribution of audit reports,
Corrective Action Reports, informal status reports,
meetings, and telephone contact.

The Quality Assurance Manager of each PNSI subsidiary,
regional or branch Jffice is subject to annual Quality
Assurance Management Audits conducted by the Director,
Corporate Quality Assurance to verify .he status and
etfectiveness of the guality assurance program at their
respective location and to verify implementation of
guality assurance responsibilities,
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Fleld Quality Assurance Supervisor

When determined necessary by the QA Manager for
protracted field applications of this QA Program, a Field
QA Supervisor shall be designated by the QA Manager. The
Field QA Supervisor, reporting to the QA Manager, shall
exercise QA Manager responsibilitiec for a specific
project when at a field site.

The field Quality Assurance Supervisor shall be trained
in the principles and techniques of quality assurance and
in the nature of the field work being performed to
adequately execute his responsibilities,

The Field Quality Assurance Supervisor has the authority
and organizational f{freedom to conduct the following
functions fcr quality-related activities performed at
the field site:

a. ldentify quality problems.

b. Initiate, recommend, or provide solutions and
verify implementation of solutions.

C. Control or stop further esing, delivery or
installation of a nonconfo. , item, deficiency or
unsatisfactory condition until proper

dispositioning has occurred.

The Field Quality Assurance Supervisor is responsible for
performing surveillance on quality-related site
activities under PNSI's control, including surveillance
of PNSI site subcontracters. In addition; other
responsibilities include the following:
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The PNSI Quality Assurance Program con’orms to quality
assurance criteria documents listed below, including
other quality assurance criteria not specifically
identified. Applicable gquality requirements are
specified by the customer contract or appropriace
regulatory criteria for licensing projects.

This is not intended to be an all inclusive list of
quality assurance programmatic documents applicable to
PNS1, but rather a general list rf standards for the
reviewer to measure the depth and breadth of the PNS&I
Quality Assurance Program.

a. Title 10, Code of Federal Regulations, Part 50,
Appendix B, "Quality Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants",

b. Title 10, Code of Federal Regulations, Part 71,
"Packaging and Transportation of Radiocactive
Material", Subpart H, "Quality Assurance".

O

Title 10, Code of Federal Regulations, Part 72,
"Licensing Requirements for the Storage of Spent
Fuel in an 1Indeperdent Spent Fuel Steorane
Installation (ISFSI)", Subpart G, "Quality
Assurance."

d. ANSI/ASME NQA~1-1986, (including latest ASME Code
accepted addenda) "Quality Assurance Program
Requirements for Nuclear Power Plants and Fuel
Reprocessing Plants.,"

e. The ASME Boiler and Pressure Vessel Code, Sections
II1 and XI, 1986 Edition,
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Regulatory Guide 1.64, "Quality Assurance Reguire-
ments for the Design of Nuclear Power Plants."

Regulatory Guide 1.88, "Collection, Storage, and
Maintenance of Nuclear Power Plant Quality
Assurance Records."

Regulatory Cuide 1.344, "Auditing of Quality
Assurance Programs for Nuclear Power Plants."

Regulatory Guide 1.146, "Qualification of Quality
Assurance Program Audit Personnel for Nuclear Power
Plants.,"

Regulatory Guide 7.10, ‘'“Establishing Quality
Assurance Programs for Packaging Used in the
Transport of Radioactive Materials".

Military Specification, MIL-Q~6858A, "Quality
Program Reguirements.,"

Military Specification, MIL-I-45208A, "Inspection
System Requi . ements."

Military Specification, MIL-C-45662A, "Calibration
fystem Requirements."

NASA Quality Publication, NHB 5300.4(1B), "Quality
Program Provisions for Aeronautical and Space
System Contractors."

v.8. Energy Research and Development
Administration, Divisicn of Reactor Development and
Demonstration, RDT F 2-2, August 1973, "Quality

Assurance Program Reguirements."
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in accordance with applicable Quality Procedures and
shall provid:, as a nminimum, for the following
activities:

a. Eatablishing project tean responsibilities.

b, Determining gquality assurance progranm
applicability.

S, Defining project scope and special technical and

quality requirements for the project.

Preparaticn and approval of project plans for quality
related projects involves both project and quality
assurance personnel. All project plans for quality
related projects are reviewed by the QA Manager to assure
that QA controls are commensurate with the specif.c
activity, item complexity, importance to safety, and
customer-inposed contractual or appropriate regulatory
licensing requirements.

The PNSI Quality Assurance Program provides for
accomplishing activities affecting quality under suitably
contrelled conditions with consideration given to the
foilewing:

a. Use of appropriate eguipment,

b. Suituble environmental conditions for accomplisiing
the activity.

e. Assurance that prerequisites for the given activity

have besen satisfied,
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2:.1.6 The PNSI Quality Assurance Program takes into account the
necd for special controls, processes, test eguipmant,
tools, and skills tc attain the regquired gquality.

3:3:7 The PNSI Quality Assurance Program recognizes the need
for verification of quality by inspection, monitoring and
test.

2.2 Material Review Board

The PNSI Quality Assurance Program provides for the use
of a Material Review Board (MRB) to disposition hardware
or operational related discrepancies in accordance with
an approved gquality procedurc, The MRB is convened when
determined necessary by the Quality Assurance Manager and
consists of representatives from engineering, licensing,
production, procurement and guality assurance as
applicable to the scope of the discrepancy.

2.3 Quality Assurance Manual Review, Approval and Control

2:.3.1 The PNSI Quality Assurance Manual sections shall be
revieved by the Director, Corporate Quality Assurance and
approved by the President.

2:3.2 The Director, Corpeorate Quality Assurance is responsible
for the meintenance and distribution of the Quality
Assurance Manual,

2.3.3 Revisions to the PNSI Quality Assurance Manual shall be
indicated by a vertical line in the right hand margin
unless a complete new edition of the manual is issued.
In the case of a new edition, the manual shall be clearly
identified as a new edition and each section shall be
issued as revision zero.
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2.9 Indoctrinatiop and Training

2.5,1 The Quality Assurance Manager wili econguct gquality o
assurance program indoctrination sessions for new
employees for his subsidiary, regional, or branch office. ‘

Training for personnel who participate in the quality .
assurance program will be conducted by the Quality
Assurance Manage. for his subsidiary, regional, or branch l
ceffice.

L2
w
~

L5 ]
o

.3 When necessary, training in preject unique gquality
requirements will be provided by the appropriate froject
Manager.

ar
wn

A W.en required by applicable codes and standards,
gualified personnel shall be appropriately certified in
accordance with approved Quality Procedures.

(&
n
-

v

- Proficiency of personnel performing quality~-affecting
activities is maintained uy continuing execution of their
assigned responsibilities, retraining, reexamining,
a.3d/or recertifying as appropriate. »

2.5.6 Records of Quality Assurante training and retraining
shall be maintained by the Quality Assurance Manayer to
demonstrate implementation of the training program. ®
Project unique training records sh:ll be mairtained by
the Project Manager.
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3.0 BCOPE

This section defines the requirements and assigns the
responsibilities "o assure that design and engineering

aciLivities are properly planned, documented and
controlled.

3.1 Genersl

3:.3.1 Quality Procedures (QP's) shall be established and

implemented to assure applicable technica. regquirements
such as design bases, regulatory regquirements, codes,
standards and customer-specified requirements are
correctly translated into calculations (Exhibits 3-1 and
3=2), epecifications, design drawings, procedures,
instructions, and design, topical and safety analysis
reportsr. The Quality Procedures shall also ensure %hat
arpropriate gqualit' tandards are specified and included
in technical documenus,

343.:2 Changes or dc .ations from specified technical
regquirements or quality standards shall be identified,
documented and controlled,

3.1.3 Records of design control measures shall be identified,
documented and controlled in accordance with applicable
Quality Procedures and shall be available for review.

J3.1.4 As appropriate for the type of project and the contracted
sccpe of work, Quality Procedures shall provide measures
for the following activities:
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Verification of design adeguacy, such as performance of
design reviews, alternate calculations or gualification
testing shall be in accordance with applicable Quality
Procedures. The particular design verification method(s)
utilived shall be identified and shall be based on
regulacvory and contractual requirements, the design
complexity, the degree of standardization and the state-
of-the~art consideraticns applicable to material,
fabrication processes and operating conditions,

Where testing is used to verify the accuracy of the
design in lieu of <design review or alternate
calculations, it shall include gqualification testing
under the most adverse design conditions.

Design verification shall be perforred by competent
individuals or groups other than thuse who performed the
original design but who may be from the same crganization
or the same project team. Regardless of their title,
individuals performing design verification shall not have
immediate supervisory responsibility (except as allowed
by Paragraph 3.1.9) and shall not” have specified a
singular design approach or ruled out certain design
considerations or established the design inputs used in
the design. The design verification shall include a
review to ensure that design characteristics can be
controlled, inspected, tested, and that inspection and
test criteria are identified.

Design verification may be performed by the design
originator's supervisor provided the supervisor is the
enly individual in the organization competent to perform
the verification. 1In this case the following provisions

apply:
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INBTRUCTIONS, PROCEDURES
AND DRAWINGS

5.0 8COPE

This section defines the requirements and assigns the
responsibilities for the preparation, revision, review
and approval of procedures, instructions and drawings
which prescribe activities affecting gquality.

5.1 Genaral

$:.1.1 Activities that sffect guality shall be accomplished in
accordance with written procedures, instructions and/or
drawings as appropriate to the activity being performed.

B,3.,8 Procedures, instructions and drawings shall include the
appropriate guantitative or gqualitative acceptance
criteria for determining that important activities have
been satisfactorily accemplished.

$5.1.3 Quality Procedures (Exhibit 5-1) define the methods for
implementation of the PNSI Quality Assurance Manual
requirements for both office and field activities.

5.1.4 Quality Procedures, signed by the President and Director,
Corporate Quality Assurance, are generic to PNSI
subsidiaries, regional and branch offices, unless
otherwise identified.

5.1.5 Each PNSI subsidiary, regional and branch office is
authorized ¢to develop Quality Procedures that are
suitable to their method of operation, In no case shall
Quality Procedure deviate from the gquality criteria
specified by the PNSI Quality Assurance Manual.
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DOCUMENT CONTROL

6.0

BCOPE

This section defines the requirements and assigns the
responsibilities to control the review, issuance and
distribution of documents which prescribe activities
affecting quality. These regquirements pertain to corpor-
ate, subsidiary, regional and branch office activities as
well as activities performed by PNSI at the field sites.

General

Documents which regquire control in accordance with this
section are finalized technical docunents, procedures and
instructions.

Documents that prescribe activities affecting quality
shall be reviewed and approved tor technical adequacy and
inclusion of appropriate quality requirements prior to
approval and issuance. The Quality Procedure (QP) that
generates the document describes the fequiraments for the
review and approval functions.

Changes to documents which prescribe activities affecting
quality shall be reviewed and approved by the same
organization that performed the initial review and
approval, or by equally qualified responsible organiza-
tions as determined by the Project Manager. However,
such review and approval is not required when the changes
are inconsequential, such as the correction of minor
typographical errors. 8Such changes shall be made by the
appropriate division, regional or branch office personnel
by 1lining out the 1incorrect data, adding the new
information, initialing and dating the correction.
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Documents which prescribe activities affecting quality
shall be distributed to, and used at, the location where
the activity will be pe-formed prior to implementation of
work. The interral and external distribution of
technical documents to responsible personnel are
predetermined and established for each project.
Distribution to individuals at the customer's facility is
as specified by the customer.

Obsolete or superseded documents shall be either removed
from the work area and destroyed or appropriately marked
to identify that they have been replaced by a later
revision.

A master list may be used to identify the latest revision
of each document. When used, the master list shall be
distributed to predetermined, responsible personnel. The
master list shall be updated as reguired to remain
accurate.

Controlled distribution of documents which prescribe
activities affecting quality shall be accomplished by the
use of distribution logs (Exhibit 6-1) and transmittal
forms (Exhibit 6-2) or other means of positive receipt
acknowledgement.

Responsinpilities

The Project Manager is responsible for the receipt,
issucnce and distribution of controlled documents within
the scope of the project, The Project Manager is also
responsible, through customer direction, for identifying
responsible personnel at the customer's facility who are
to receive and use quality-related documents generated by
PNSI.
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6.2.9 I plrector orporate Juality Assurance ! Ruallty
Assurance M r 18 responsible for the l1ssuance and
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CONTROL OF
PURCHABED ITEMB AND BZRVIC!T

7.2 BCOFE

This section defines the requirements and assigns the
responsibilities to assure that purchased items and
services, including special processes, whether purchased
directly or through subcontractors, conform to specified
procurement document regqguirements. Such measures
include, as appropriate, provisions to properly plan,
document, monitor and control the gquality of purchased
items and services.

7.3 General

Tsdrd Control of purchased items and services shall be
performed in accocrdance with approved Quality Procedures
(QP's) .

T+1.2 Prior to award of contrac®, auppliers shall be subjected

to a documented te~hnical and gquality assurance
evaluation (Exhibit 7-1) #for their capability to provide
itenms or services and relstec vecords in accordance with
the requirements of approved procurement documents.

7.1.3 The technical and quality assurance evaluations are not
required for any one of the following conditions:

a. The supplier is currently on PNSI's Approved
Suppliers List (ASL) for similar items or services.

b. The supplier is currently on the customers approved
suppliers list or has been specifically selected by
the customer and documentation attesting to this




@ SECTION 70
Wﬁfg"{ QUALITY ASSURANCE MANUAL REVISION 1

PAGE 2 o 4

N ————

approval has been supplied from the customer to
PNSI.

c. The supplier helds a valid Certificate of Author-
ization or Quality System Certificate from the
American Society of Mechanical Engineers (ASME) for
the activities described in the procurement
documents.

7.1.4 Items and services shall be controlled, monitored
(surveillance) and verified upon receipt by gqualified
personnel to assure conformance with procurement
documents. Surveillance of the suppliers activities
shall be performed when determined necessary by the
Quality Assurance Manager. When conducted, surveillance
shall be documented on a surveillance report (Exhibit 7=
2). The extent or need of surveillance activities by
PNSI, at the supplier's location, is dependent on th-
following conditions:

a. The complexity or uniqueness of the item and its
importance to safety.

b. The need for special controls and surveillance over
processes and equipment. Surveillance is performed
on those items where verification of procurement
requirements cannot be determined upon receipt.

c. The degree to which functional compliance can be
demonstrated by receipt inspection and test.

d. The availability of gquality history or the degree
of standardization of identical items.

T30 When purchased items are received, a receiving inspection
shall be performed in accordance with the requirements
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The Project Manager is responsible for the following
activities in relation to procurement:

a, Planning and executing the procurement process,.
b. Evaluating the supplier's technical capability to
perform the scope rf work specified by the

procurement documents.

€, Notifying the Quality Assurance Manager for the
performance of scheduled source surveillance.

The Quality Assurance Manager 1is responsible for
performing the following activities in relation to

procurenent:

a. Evaluating the supplier's gquality assurance progranm
to the requirements of the specified procurement
documents.,

b. Performing supplier surveillance activities.

(-8 Conducting supplier quality assurance audits to the

requirements specified herein.

The supplier is responsible for first~line inspection and
verification of items and services, including special
processes, within their contractual scope of work.

The Director, Corporate Quality Assurance, or his
designee is responsible for maintenance and distributicon
of the Approved Suppliers List (ASL).
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Quality Procedures shall be developed to require that
special processes be performed using qualified
procedures, eguipment and personnel.

Qualification records of special process procedures,
equipment and personnel shall be established and
maintained.

When special processes are subcontracted, PNSI
procurement documents shall require the supplier to
submit special process procedure qualification data to
PNSI for review. Selection and control of special
process subcontractors shall be in accordance with
Section 7.0 of this Quality Assurance Manual.

Responsibilities

The Project Manager is responsible for the following
activities in relation to special processes:

a. Review and approval of PNSI procedures which
descrike and control special processes for his
pProject.,

b. Review of subcontractor special process procedures

when applicable.

The Project Manager is responsible for maintenance and
turnover of records associated with the execution and
acceptability of gspecial processes except for
nondestructive examination personnel qualification and
certification records for which the‘Quality Assurance
Manager is responsible.



R )

rvuun{ak{

NULLEAR
SYSTEMS

QUALITY

ASSURANCE MANUAL




—

SECTION 10,0
QUALITY ASSURANCE MANUAL REVISON

PAGE _1 OF &

(TITLE

DIRECT ﬂT SSUWCE DATE
A2 oY

INSPECTION

10.0

10.1

10.1.1

10.1.2

10,1.3

/ DATE
+ (aa i
/4 .

This section defines the requirements and assigns the
responsibilities to assure that inspection and
surveillance activities are performed by appropriately
trained and qualified personnel using written, approved
procedures.

BCOFE

This section includes inspection of items, upon receipt
by PNSI at the designated location, and also includes
surveillance and in~process and final inspections of PNSI
or PNSI subcontractor fabricated, constructed, operated
or erected items, systems, components or structures.

General

Inspection and surveillance personnel shall have been
appropriately trained and shall be qualified to the
requirements of ANSI N45.2.6-1978 and Regulatory Guide
1.58 for the level of inspection which they are
performing.

Inspection and surveillance personnel shall Dbe
individuals other than those who performed or directly
supervised the activity being inspected and they shall
not r oort directly to the immediate supervisors who are
responsible for the activity being inspected.

Inspection and surveillance personnel shall utilize
written, approved procedures, checklists or instructions
which delineate the acceptance criteria for the items
under inspection.
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10.1.,8

10.1.6

100107

10.2

10.2.1

10.2.2

SECTION 10,0
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material, components and egquipment conform to
specified requirements) are avallable and
acceptable prior to installation or use. These
records are periodically evaluated by audits,
surveillances, independent inspections or tests to
assure validity.

Procedures shall be established to assure that PNSI hold
peints, including customer hold points, are identified
and work will not proceed until acceptance by authorized
personnel.

Inspection and surveillance results shall be documented

" and evaluated, and a determination of their acceptability

shall be nade.

Results of surveillances and inspections (receiving, in-
process, assembly, final packaging and shipping) shall be
documented on an inspection checklist (Exhibit 10-1) or
other process control document and ~'.all be maintained as
quality records.

Responsibilities

The Quality Assurance Manager is responsible for
maintaining a gqualification program for inspection and
NDE personnel and for apprrving procedures, planning,
travelers or other documents which establish inspection
hold points.

The Quality Assurance Manager is responsible for
approving inspection procedures, checklists or
instructions or other documents to identify inspection
hold points where work is stopped.
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10.2.3

10'2.4

10,2.6

Level II or III Certified .inspectors are responsible for
evaluating inspection res.ults to determine tlreir
acceptability.

The Project Manager is responsible for developing
procedures, planning, travelers or other documents to
control the fabrication or operations activities, and for
assuring that work will not proceed until azceptance by
the inspector.

Inspection personnel are responsible for performing the
inspection using calibrated inspection, measuring and
test equipment as defined in Section 12.0 and for
compiling records to document the inspections,

The Project Manager is responsible for maintaining
‘nspection records in accordanc: with this Quality
Assurance Manual.
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11.2.4

11.2.5

11.2.6

" The Engineering Manager is responsible for properly

training test personrel (or assuring that previous
training has been accomplished) for the level at which
the test personnel are perfarming.

The Engineering Manager is also responsible for
evaluating and approving the test results to assure that
the test requirements have been sacisfied.

The Quality Assurance Manager 1is responsible for
establishing and maintaining a program for the
qualification of test personnel to the reguirements
specified herein. The Quality Assurance Manager is also
responsible for performing audits and/or surveillance of
testing activities.

Test personnel are responsible for using calibrated
inspection, measuring and test equipment as defined ip
Section 12.0.
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12.1.5

12.1.6

12.1.7
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12.1.9

12.1.10
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The me® >d and intervil of calibration tor .ach item
shall be defined and shall be basad on the type of
equipment, stabllity characteristics, required accuracy
and other conditions affecting measurement cuntrol.
Special calibration shall be performed when accuracy of
the equipment {s suspect.

Unless limitc? by state~of-the-art, calibrating standards
shall have an error regquirement of no more than one-
quarter (1/4) of "he tolerance of the equipment being
calibrated.

When inspection, measuring and test equipment are found
to be out of calibratinn, an evaluation shall be made and
documented of the validity of previous inspection or test
results and of the acceptability of items previously
inspected or testea.

It any Topection, measuring or test equipment is
consistent.y found to be out of calibration, it shall be
repaired or replaced.

Inspection, measuring and test egquipment shall be marked
to indicate calibration status,

Quality Procedures (QPs) describe the procedural details
for the proper execution and documentation for the
control of inspection, measuring and test equipment.

Written, approved procedures shall be developed ¢to
control the issuance of measuring and test equipment such
as instruments, tools, gages, fixtures, reference and
transfer stardards, and nondestructive test eguipment
that is used in the acceptance of inspection and test
operations.
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HANDLING, SBTORAGE AND BHIPPING

13.0

13.1

13.1.1

13.%.2

13.1.3

—

BCOFE

This section defines the reguirements and assigns the
responsibilities for special handling, preservation,
storage, cleaning, packaging and shipping of materials,
components and systenms purchased, fabricated,
constructed, operated or erected by PNSI.

General

Procedures shall be established to describe the control
of cleaning, handling, preservaticn, storage, packaging
and shipping of materials, components and systems, when
specified by design and procurement specification
requirements, to preclude damage, loss or deterioration
by environmental conditions such as temperature or
humidity.

Special nandling, preservation, storage, cleaning,
packaging and shipping regquirements shall be established
by qualified individuals in accordance with predetermined
work and inspection instructions,

Special handling tools and eguipment shall be inspected
and tested in acco.dance with written, approved
procedures, and at specified time intervals, to verify
that the tools and equipnent are adeguately maintained.
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14.2

14.2:1

14.2.2

14.2.3
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Procedures shall be established to assure that items
accepted and released are identified as to their
inspection status prior to forwarding them to a
controlled storage area or releasing then for
installation, operation or further work.

Responeibilities

The Quality Assurance Manager is responsible for
approving procedures that provide for the identification
of inspection and test status indicators, including the
application and removal of status indicators such as tags
and labe.is.

The Quality Assurance Manager is responsible for assuring
that the status of nonconforming, inoperative or
malfunctioning structures, systems or components is
indicated.

Production, Test and Operations personnel are responsible
for compliance with indicated inspection and test status
indicators.



‘w ——
SECTION 18 .0
QUALITY ASSURANCE MANUAL REVISION
S
PAGE 1 OF 3
(TITCE | TE GUALTTY ASSURANGE ~ DATE |

o

15.0 8CORE

This section defines the regquirements and assigns the
responsibilities for the contrel, identification,
segregation, docunentation and close~out of nonconforming
itenms to prevent their inadvertent installation or use in
fabrication, construction, operations or erection.

i5.1 General

15.1.1 Procedures shall be established ¢to describe the
identification, documentation, segregation, review,
disposition, and notification to affected organizations
of nonconforming items, materials, systems, parts and
components (Exhibit 15-1).

15.1.2 Nonconforming items shall be dispos.tioned as "use-as~
is", "reject", "repair" or "rework".
18.1.3 Nonconforming items dispositioned "use-as~is" or "repair"

shall include technical justification to indicate and
assure continued compliance with design, regulatory and
contractual requirements,

15.1.4 Items dispositicned as "rework", "repair", or replacement
items shall be inspected and tested in accordance with
the original inspection and test reguirements or
acceptable alternatives which are in compliance with the
specified acceptance criteria.

18.1.5 Nonconferming items dispositioned "use-as-is" or "repair"
shall be reported to the customer unless such reporting
is formally waived by the customer.
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16.1.4

16.2

16,2.1

16.2.2

16.2.3

16.2.4

16.2.5
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A Sunmmary Report of the status of Corrective Action
Reports shall be prepared on a semi-arnual basis by the
Director, Corporate Quality Assurance for distribution te
the President for review.

Responsibilities

All FPNSI perso =1 are responsible for reporting
potentially significant cond .ions adverse to guality to
the Quality Assurarce

The Quality Assurance Manager is responsible for assuring
implementation of the corrective action progranm,
including follow-up and close-out actions. He is also
responsible for informing the Director, Corporate Quality
Assurance of corrective action activities.

The Director, Corporate Quality Assurance is responsible
for reviewing all Corrective Action Reports to determine
if the 4eviation or deficiency documented on the CAR is
potentially reportable to the Nuclear Regulatory
Commiseion in accordance with 10 CFR 50.55 (e) or
10 CTR 213,

For licensed products, the Manager of Licensing and
Analysis is responsible for reviewing Corrective Action
Reports to assess the impact of the discrepancy on the
licensing commitments,

Froduction, Operations, Test and QA personnel, as
identified, are responsible for correcting significant
conditions adverse to guality.
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This section defines the reguirements and assigns the
responsibilities for establishing the control and
disposition of gquality records generated by PNSI.

General Reguirements

Quality Procedures (Qps) shall be developed identifying
documents ge rated by PNSI which are considered quality
records., Typically, guality assurance records include
operating logs and results of reviews, inspections,
tests, audits and material analyses, monitoring of work
performance, qualification of personnel, procedures and
egquipmen™, drawings; specifications; procurement
documents; calibration procedures and reports; design
review reports; and inspection and test records which
contain the following when applicable:

a. a description of the type of observation,
b. the date and results of the inspection or test,
e information related to conditions adverse to
~ality,
d. inspector or data recorder information,
evidence as to the acceptability of the results,
f. action taken to resoclve any discrepancies noted.

Identified gquality records shall be classiiied as
lifetime, product nonpermanent, or programmatic
nonpermanent as described by Regulatory Guide 1.28 using
an approved procedure,
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QA records shall be indexed to provide for
identification, records retention period and storage
location.

For licensed equipment or shipping/storage containers,
lifetime and nonpermanent records generated by PNsSI
including design related records such as calculations,
drawings, design gqualification data and material analysis
shall be maintained in the QA records system as follows.
Lifetime records shall be maintained for the life of the
licensed equipment or shipping/storage containers.
Programmatic nonpermanent records shall be retained for
at least three (3) years and product nonpermanent records
shall be retained for at least ten (10) years or the life
of the item if less than ten ye-

Lifetime and product nonpermanent records generated by
PNSI for nonlicensed products, which are applicable to a
gpecific scope of work or contract, are generated and may
be transmitted to the customer during execution of the
work or contract. Upon completion of the scope of work
or contract, all records which have not been previously
transferred will be offered to the customer for
disposition. PNSI does rot permanently store product
guality records unless specifically regquested to do so by
the customer or, for licensed products, when PNSI is the
licensee,

Nonpermanent programmatic records generated by PNSI,
which are generic to the implementation of PNSI's Quality
Assurance Program, and not related to a specific project
such as QA Management Audits, shall be retained by PNSI
for a period of three (3) years from date of generation,
unless otherwise stated by customer contractual
reguirements.
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17.3.7 Records shall be indexed, filed and maintained in
facilities that provide a suitable envircnment to
minimize deterioration or damage, and to prevent loss
subsequent to completion of work, during the specified
retention time or until transferred to the customer, as
required by applicable Codes, Standards and procurement
documents.

17.1.8 Protection for QA records is provided by using one of the
fellowing storege methods:

(a) Two sets of identical records are nmaintained at
separate storage locatiocns, or

(b) The official copy of all QA records is maintained
in approved fire~proof files or vault, at a single
location.

17.2 Responsibilities

17.2.1 The Project Manager is respcrusible for identifying,

indexing and storing product related records under his
jurisdiction.

17.8+2 The Quality Assurance Manager is responsible for
identifying, indexing and storing programmatic records
under his Jjurisdiction for the specified retention
period., This includes responsibility for maintenance of
training records for testers, inspectors, and auditors.

17.2.3 The Quality Assurance Manager is 1responsible for
performing periodic audits of PNSI's Project QA records,

17.2.4 The Director, Corporate Quality Assurance is responsible
for scheduling periodic audits of PNSI's QA records,



SECTON 18,0
QUALITY ASSURANCE MANUAL REVISION 3

i8.90

i6.1

18.1.1

ig.1.2

CIREC TR, CORPORRT]

AUDITS s 8

BCOFE

This section defines the reguirements and assigns the
responsibilities for a comprehensive aystem of planned
and documented audite including audits of suppliers and
site activities to verify compliance with all aspects of
PNSI's Quality Assurance Program and to determine the
effectiveness of the program,

General

Audits shall be scheduled i{n a manner to provide coverage
and coordination with ongeing Quality Assurance Progranm
activities commensurate with the status and importance of
the activity., All elements of PNSI's Quality Assurance
Program shall be audited at least once each year at each
subsidiary or during the life of the activity, whichever
is shorter.

The need for reaudit of deficient areas shall also be
considered. Audits shall be planned to assure effective
implementation of guality assurance activities during
design, precurement, fabrc.tion, constructien,
oporatipnl, erection, inspection and testing.

Audits shall be performed in &ccordance with
preestablished written procedures using checklists
(Exhibit 18~1) and conducted !y trained and certified
personnel (Exhibit 18=2) having no direct
responsibilities in the areas oceing audited. Objective
evidence shall re examined fcr cormpliance with guality
assurarnce program requirements.
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