April 2, 1680

Mr. C. E. MacDonald, Chief

Transportation Branch

Division of Fuel Cycle and Material Safety
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. MacDonald:
Reference: Docket No. 71-4986

Pacific Northwest Laboratory (PAL) hereby requests that NRC Certificate of
Compliance 4986 be amended as described .erein.

Cortificate No. 4986 authorizes the transport of nuclear fuel manufactured
by General Electric Company and Exxon Nuclear Company, Inc. in General
flectric's RA-Series packages. The nature of this requested amendment
involves the use of RA-3 shippirg containers to transport NRU-LOCA Test
frains or test train components.

The enclosed Application for Amendment includes information as outlined in
"packaging of Radioactive Metecials for Transport" Part 71 of NRC Rules
and Regulations, Title 10, Chapter 1 (10 CFR 71). This data demonstrates
the safety of Class I shipmerts of low enriched UD, fueled NRU-LOCA Test
Train Assemblies, or their crmponents.

This amendment is necessary to permit PNL to ship nuclear fueled test trains
to the NRU Peactor Site at Deep River, Ontario. The tests are being
Jesianed, fabricated, and performed under contract to the Fuel Behav: or
Granch, Division of Reactor Safety, under the office of Muclear Regi'a’ory
Pescarch of the NRC. Since the amendment is being solicited to facilitate
NRC funded work, PNL requests that the normal licensing fee be waived.

PNL personnel will be pleased to discuss details of this submittal with
you or werbers of your staff. If there are any questions pertaining to
this requested amendnent, please contact J. F. Hesbitt on (509) 942-4717
or J. P. Pilcer on (509) 942-5603.
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April 2, 1960

Your timely consideration of this submittal would be appreciated as PRL's
contract with the KiC includes a schedule to begin shipments in Avgust, 1930,

Sincerely,”

Pl "
J / /£ I‘,"l' l"
// omiop  Jrinda
PRSI o - e Ly
- . = g e

C. L. Mohr, Manager
Nuclear Fuels Section
CLM:dc

Enc.

cc: A. L. Kaplan
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PROPOSED CHANGES TO NRC CERTIFICATE OF COMPLIANCE 4925
FOR THE GENFRAL ELECTRIC RA-SERILS PACKAGES

Presentod below is information pertinent for the amendment of the existing
certificate to permit the use of RA-3 containcrs for the shipment of special
KRU-LOCA Test Train Assemblies, or Test Train components. .

1 (A) Package Identitication

(1)

(2)

(3)

The package is General Electric's Hodel lo. PA-3 as identifizd in
Certificale No. 4936 Revision 5 with a minor change incorporated
in the inner container to permit the packaging of the specific
test assembly.

Description

Packages are right rectangular boxes consisting of an outer coniainzr
of wooden construction and a metal inner container separated by
cushioning material,

The metal inner container is 11-1/2 inches by 18 inches by 179 inches
long for the Model No. PA-3 and it is positioned within an ali-wood
constructed outer container that is approximately 30 inches by

31 inches by 207 inches long. Cushioning is provided between the
inner and outer containers by phenolic impregnated honeycomb and
ethafoam, or equivalent. A pressure relief (breather) valve is
installed on the inner container, and is set for 0.5 psi differcriial.
Closure is made by bolts, latches, or the equivalent. The total
weight of the packaging is either approximately 1400 pounds or

1450 pounds dependent on th iype of outer shipping container uscd.

Drawings .

The RA-3 inner container of welded and riveted design is constructed
in accordance with the following General Electric drawing numbers:

731E674, Revision S5ar 6
12805211, Revision 1 or 2
12805212, Revision 0 or 1
12805177, Revision 0, 2, 3, or B
12805178, Revision 1 or 2
117C3979, PRevision 2, 3, or 4
159C5372, Revision A

1595373, Revision A
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flso included is the inner liner asscubly constructed in
accordance with GE Drawing No. 1595411, Revision 2 that will

be madified as shown on Pl Drawing H-3-41798. This podifi-
cation consists of one 2 inch by 5-3/8 inch notch that is
located in on» end of the center section of the inner container.

The contents of this particulaer container will be supported and
: held in place with saddles and dunages that mate with the test

train or sub-bundle assemblies. These will be fabricated in

accordance with PiL Drawings H-3-41793 and H-3-41799.

Tue RA-3 outer shipping container is constructed in accordance
with GE Drawing ho. 82%£209, pevision 0, 3, 4, or it nay be
constructed in accordance with GE Drawing Ros. J61E529,
Revision 2 or 7316283, Revision 0, 1, 2, 3, Or q.

1 (B) Contents of Package

(1) The contents for this application consists of an NEU-LCCA Test
Train Assembly in accordance with BNW Drawing H-3-41803 "Test
Train Arrangeient” Rev 1 and the latest revision of the followina
BNW drawings:

H-3-41804 H-3-41851
05 52
07 58
n 59
12 60
13 61
14 62
15 - 63
16 64
17 65

H-3-41818 H-3-41867
19 68
20 69
21 70
Fy 23 7
| 24 72
. 25 73
28 74
29 76

L




H-3-4143%0 H-3-41877
32 76
33 &0
34 81
35 82
36 &3
37 84
33 55
39 86
4 87
il H-3-42030
42 81
46
47
48

Lasically one-half of the test train consists of a support mechanisn
and service leads while the other half contains the fuel material.

The fucl asseablies are constructed of multiple parallel rods of
enriched uraniun, clad in Zircaloy-4, held in a modified square
array (no rods in the four corner positions) inside of 2 shroud
by means of end fittings and intermediate spaced grids.

An alternate content for this application consists of test bundle
subassenblies in accordance with BNW Drawing No. H-3-41814 and
H-3-41815. A wmaximum of eight sub or individual test bundle
assemblies are to be arranged as shown in BNW Drawing No. H-3-41799.
The rods of the subassemblies are located and held in position by
grids spaced along their length. Four subtest bundle asscublies
shall be strapped together at three or more locations with steel
strappings. The total breaking strength of the strappings shall te
at least 30 times the weight of the bound subassemblies.

Type and Form of Material

(i) A U0 fueled KRU-LOCA Test Train Assembly contains a maximun
average U-235 enrichient of 2.94% by weight. Assembly rods
are clad with a minimum 0.022 inch thickness of Zircaloy end
have a maxirum fuel pellet outside diameter of 0.3255 inches.
Each asseahly of 32 rods, 31 of them containing U0, fuel, are
arranged on a basic 6x6 grid and located on a .502 inch
pitch. The fueled rods contain 144 lineal inches of fuel.
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(ii) An arrenguament of test bundle subaessemblics contzin a
mayiiom average U-235 enrichament of 2.94% by weight. Sub-
assienhly rods are clad with a mininum 0.022 inch thickness
of Zircaloy and have a maximum fuel pellet diezneter of
0.3255 inches. Each arrangencut of 24 rods, 22 of then
containing U0, fuel, are arranged on a basic 4x8 _grid and
lorated on a <502 inch pitch. The fueled rods contain
144 lineal inchics of fuel,

(3) Faxioum Quantity of Material Per Peckege

C.aly one NRU-LOCA Test Train Assembly shall be shipped per container,
fhe maximum weight of an assesbly is 450 pounds. A rexinum of

one subasseably arrancenent shown on Bl Drawing No. H-3-41799
shall be shipped per container. The maximum weicht of this
arrangement, consisting of a total of eight individual test bundie
subassemblies is 220 pounds.

(4) Each test assembly may be unsheathed or it may b2 enclosed in an
unsealed, polythylene sheath which will not extend beyond the ends
of the fuel portion of the asscmbly. The ends of the sheath shall
ot be folded or taped in any manner that would prevent the flow
of liquids into or cut of the sheathed fuel asserbly.

Package Evaluation

The package covered in this amendmnent application is the sane as the
tosted General Electric RA-3 shipping container with one exception.,
(i.e., the 2 inch by 5-3/8 inch notch made in the trailing end of the
center section of the inner container). It is the considered opinion of
PNL that this change as shown on PHL Drawing H-3-41798 has not affected
the structural strength, integrity, or the required function of the RA-3
package in any manner. N

The only other difference affecting the ability of the package to meet
and withstand the requirements of 10CFR7) is that the weight of the
package contents for this applied use will be considerably less than
those of normal PA-3 usages. The RA-3 container is designed to hold two
BUR type fuel bundles and it has been tested and evaluated with contents
weighing up to 1234 pounds. The use of the same basic container to ship
a test bundle with @ maxirum weight of 450 pounds is an operation that
will place less severe demands on the package than its present use for
all normal transport or for any hypothetical accident conditions.

Criticality Safety Analysis

The current contents of the subject certificate have been reviewed and

. compared to the NRU-LOCA Test Train and it is the considered. opinion

of PNL that the shipment of NRU-LOCA Test Train Assemblies or Test Train
conponents will be safer from the criticality aspect than the fuel bundios
presently identified as contents of the RA-3 shipping container.
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.Our conclusion and submittal is based on the following. In the GE
application for the RA shipping containers{!) the fuel considered in the
calculational wodels had the following properties:

(1) 3.2 wto 235y enrichment maximum
(2) .032" Zircaloy clad thickness
(3) fuel peliet 0D of 0.410"
(4) fuel coluuwn length of 174"

(5) 0.640" pitch.

The Ky fuel propertics, on the other hand are:

(1) 2.93% wti 235y enrichment paxinum
(2) 0.022" ‘ad thickness

(3) fuel p t 0D of 0.3255"

(4) fuel column length of 144"

(5) 0.502" pitch.

The 3.2 wty fuel described in the GE analysis complies with requiresents
of a Fissile Class 1 <h§pping con*ainer. With reference to data inter-
polated from DP1014, (2 for unci:d arrays of 3.2 wt% fuel rods, full
water reflected, the number of rods required for criticality is < 270 rods.
The NRU fuel requires >440 rods for criticality. The above analysis

takes into account the slightly larger pitches which occur due to including
clad thickness and holding the water to fuel ratio constant. It is
estimated that even at optimum fuel woderation, the critical number of fucl
rods is still ~270 rods., Hence, the NRU fuel is less reactive than the

GE fuel analyzed and will meet the requirenents for a Fissile Class I
shipping container.

In the event that geometry control is lost, there are additional features
which make the NRU fuel shipment much less reactive than that fuel
originally prescribed in the GE analysis. A nmaximum of 44 pins fixed on

a square pitch will be shipped per container. In the GE analysis, two
8x8 bundles were modeled per container. Thus in the GE analysis, 128 pins
were shipped per container compared to 44 less reactive pins in the KRU
shipment.

Procedural Controls

The attached Quality Assurance Program QAP Rho. MD-1, Revision 0, has been
established to control the design, procurenent, fabrication, assembly,
inspection, and shipment of the KRU-LOCA Test Train Assemblies. The plan

“is in accordance with Battelle's Quality Assurance Manual PNL-MA-65 ;
which has been established to interpret the requirements of DOE RL's Appendie
to Manual Chapter 0820 and Appendix B of 10 CFR50.

(1) Tetter A. L. Kaplan to C. E. MacDonald, "Application for Amendrent
of NRC Certificate of Compliance 4986," Decenber 20, 1976.

(2) Clark, H. K. Critical and Safe Masses and Dirensions of Lattices
of U and Up Rods in Yater. DP-1014, E. 1. Du Pont De Heoours &

Co oeny, S.vannah River Laboratory, Aiken, South Carolina, February
1966.
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CREANIZATION

1.1

QA P

2.}

DES]
3.0

3.1.
e o
. 3

3.1
3.1

3.1

The relationship of the QA0 to other Battelle cowponents is descril.
in Section 1.1 of PLL-}A-G65,

Collaborating Organizelions:
Organization Contact/Ouality Engincer

AECL, Chalk River, Cntario C. A. tierriot/None at this tire,

BOrD
RUGR/

The Battelle QA Progrem shall be applied as described in this (A
Plan. The following detail has been included to provide additional

information concerning this section.

2.1.1 * Subtasks performed by PHL shall be in accordance with the
requirements of this document.

®* Additional project control data is furnished in the "fuels

Design & Develepment Section Quality Control Plan to Cover

Hardware Design and Assembly Projects.”

GN CONTROL & METHOU REVIEW

2 The project approach and method is reviewed and approved as part
of the Project Plan Document.

3.1 This suusection applies.
3.3 This subsection applies.

4.3 Results of investigations, calculations, and experiments will te
docuniented in final or summary reports. When reportable calcu-
lotions are docuwented the name and version of the computer code
shall be recorded.

.5 This subsection app]%es.

.6 Design review sh211 be conducted by a design review team corposad

of wembers from PRL designated by the Project Mansger.

.7 'This subsection applies.
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QAP No. FD-1 Page 3 of 4
Pevisicn Ro., 0
Project: RRUL

10.

PROCURLEENT

4.1 This section applies when a purchase requisition is processed,

INSTAUCTIONS, PROCEDURES & DRIMINGS
5.1 This section epplics and additional inforaation is provided in the
fellowing slatenents:
5.1.1 Project Manager designated personnel will be responsible fur
maintaining a list of generated procedures.
65.1.2 7This QAP shall be transwitted to other PRL sect.ons or
departlients wien authorized work in support of this profsct

oceurs.

DOCUMERT CORTROL

6.1 This scction shall be applied to the procedures jdentified in
5.1.1 above.

FATERIAL IDENTIFICATION & CONTROLS

7.1 This section applies.

INSPECTION & TEST -

9.1 This section applies; classification of defects ray be utilized for
dinensional inspections as directed by the Project Manager.

CALIBRATION

10.1 This project involves the use of MATE that will require the appli-
cation of the controls described in Section 10.1. Additional
information is provided in the folluwing state-ents:

® The Project Manacer will determine, identify and document U2
calibration level requirements. ‘

® Performance of operational checks and adjustments will be
recorded in lab books. HNote the procedure/rethod used end ir2
adjustuents made.
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13.

14.

15.

10.1.3.2 KRU Reactor/PhL Test Trein interface dimensions are con-
considered critical. The Project Manager, or his desisia.

will be responsible for assuring the MATE utilized for
measurcuent of these dimensions are within talibration
and of sufficient accuracy.

ADLING, STOIVGE AND SHIPPING

1.1 This section applies and eddition2l infonrztion is provided in

the following statenont.

* Project Manager, or his designee, shall be responsible for
obtaining the export license and shipment of radioactive
material to AECL.

TRSPECTIONS, TEST ARD OPERATING STATUS

12.1 This section applies.

RORCORFORIANCE & CORRECTION ACTION

13.1 This section applies when one of the described conditicns occurs.

QA RECORDS

14.1 This section epplies and additional information is provided in the
following statement.

® The Program Manager shall provide to pr-ject personnel a list
of those documents that are to be generateu and maintained
as QA records.

QA AUDITS

15.1 Scheduled audits will be conducted cnce each one-year pericd es ¢
minimum. The first audit shall be scheduled three months frem
the issue of this QAP.
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1. CRCANIZATION

1.1 The relationsiip of the QAD to other Battelle components is descrit.

in Section 1.1 of PLL-PA-G5.

Collaborating Organizations:

Organization gqgtﬁgtjﬂﬂg}jtxngygjﬂggq

AECL, Chalk Kiver, Ontario C. A. herriot/tione at this tina,

2. QA PROGRAN

2.1 The Battelle QA Prugren shall be applied as described in this QA

Plan. The following detail has been included to provide additional

information concerning this section.

2.1.1 * Subtasks performed by PHL shall be in accordance with the

requirements of this document,

Additional project control data is furaished in the "Fusls

.

Design & Development Section Quality Control Plan to Cover

Harduare Design and Assembly Projects.”

3. DESICN CONTROL & METHOU REVIEW

3.1.2 The project approach and method is reviewed and approved as part
of the Project Plan Document.

3.1.3.1 This subsection applies.

3.1.3.3 This subsection applies.

3.1.4.3 Results of investigations, calculations, and experiments will te

documonted in final or summary reports. When reportable calcu-

lations are docusented the name and version of the computer code

shall be recorded.

“ 3.1.5 This subsection applies.

3.1.6 Design review shall be conducted by a design review team corpossd

of nerbers from PRL designated by the Project Mangéer.

3.1.7 'This subsection applies.
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evision No. O
Project: NRUL

1. CRCANIZATION

1.1 The relationship of the QA0 to other Battelle cou)onents is duscpis.2
in Section 1.1 of PLL-FA-65,

i Colleborating Organizalions:

Organization Contact/Guality Epgineer
AECL, Chalk River, Cutario C. A. hierriot/None at this tive,

—
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2.1 The Ba.telle QA Program shall be applied as described in this QA
Plan., The following detail has been included to provide additiona)
information concerning this section.

2.1.1 * Subtasks performed by PNL shall be in accordance with the
requirements of this document.
®* Additional project control data is furnished in the "fusis
Design & Development Section Quality Control Plan te Cover
Hardware Design and Assembly Projects."

3. DESICGN CONTROL & METHOD REVIEW

3.1.2 The project approach and method is reviewed and approved as part
of the Project Plan Document.

3.1.3.1 This subsection applies.
3.1.3.3 This subsection applies.

3.1.4.3 Results of investigation , calculations, and experiments will te
docunented in final or summary reports. When reportable calcu-
lations are docunented the name and version of the computer code
shall be recorded.

“ 3.1.5 This subsection applies.

3.1.6 Design review shall be conducted by a design revieh team corpos~d
of menbers from PhL designated by the Project Manager

3.1.7 'This subsection applies.
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tevision No, O
Project: HNRUL

1. CRCANIZATION

1.1 The relationzhip of the QA0 to other Battelle coimponents is descrit.4
in Section 1.1 of Pil-PA-65. ’

Colleborating Orginizaiions:

Organization Contact/Quality Engincer
ALCL, Chalk River, Crntario C. A. herriot/lone at this tiue.

2. QA PROGRAN
2.1 The Battelle QA Prograin shall be applied as described in this QA

Plan. The following detail has been included to provide additional

information concerning this section.

2.1.1 * Subtasks performed by FHL <hall be in accordance with the
requirements of this document.
® Additional project control data is furnished in the "Fueis
Design & Development Section Quality Control Plan to Cover
Hardware Design and Assembly Projects.”

3. DESIGN CONTROL & METHOU REVIEW

3.1.2 ~.e project approach and method is reviewed and approved as part
of the Project Plan Document.

3.1.3.1 This subsection applies.
3.1.3.3 This subsection applies.

3.1.4.3 Results of investigations, calculations, and experiments will bte
docuncnted in final or summary reports. When reportable caicu-
lations are docu.ented the name and version of the computer codle
shall be recorded.

.

“ 3.1.5 This subsection applies.

3.1.6 Design review shall be conducted by a design review team corposad
of menbers from PLL designated by the Project Manager.

3.1.7 'This subsection applies.
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1. ORCARIZATION

1.1 The rclationship of the QAD to other Battelle components is descris.2
in Scction 1.1 of PLL-PA-65. .

Collaborating Organizations:
g 4
Organization Contact/Quality Engincer

AECL, Chalk Kiver, Cntario C. A. hHerriot/None at this tine,

2. QA PROGRAM

2.1 The Battelle QA Progran shall be applied as described in this QA
Plan. The following detail has been included to provide additional

informition concerning this section.

2.1.1 * Subtasks performed by PHL shall be in accordance with the
requirements of this document.

® Additional project control data is furnished in the “Fu2ls

Design & Development Section Quality Control Plan to Cover

Hardware Design and Assembly Projects.”

3. DESIGN CONTROL & METHOU REVIEW

3.1.2 The project approach and method is reviewed and approved as part
of the Project Plan Document.

3.1.3.1 This subsection applies.
3.1.3.3 This subsection applies.

3.1.4.3 Results of investigations, calculations, and experiments will te
documented in final or summary reports. When reportable calcu-
lations are docusented the name and version of the compuicr code
shall be recorded.

.

“ 3.1.5 This subsection appl%es.

3.1.6 Design review shall be conducted by a dasign review team corposad
of menbers from PhL designated by the Project Manager.

3.1.7 'This subsection applies.
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Peyvision No., O

Project:

Y.

2.

MR

CRCANIZATION

1.1 The relationship of the QA0 to other Battelle components is descris. g

QA 7

2.1

in Section 1.1 of PLL-PA-65,

Collaborating Orginizations:

Organizatien Contact/Cuality Ergineer
AECL, Chalk Kiver, Untario C. A. hierriot/fNone at this tiue.

',,)n;‘ 84
g w'

The Battelle QA Program shall be applied as described in this QA
Plan. The following detail has been included to provide additional
informalion concernirg this section.

2.1.1 * Subtasks performed by FHRL shall be in accordance with the
requirements of this document.

® Additional project control data is furnished in the “Fusls

Design & Dovelopment Sectien Quality Control Plan to Cover

Hardware Design and Assembly Projects.”

DESIGN CONTROL & METHOD REVIEW

3.1.2 The project approach and method is reviewed and approved as part

of the Project Plan Document.

3.1.3.1 This subsection applies.

3.1.3.3 This subsection applies.

3.1.4.3 Results of investigations, calculations, and experiments will te

docunonted in final or summary reports. When reportable caicu-
lations are docusented the name and version of the computer cole
shall be recorded.

3.1.5 This subsection appl%es.

3.1.6 Design review shall be conducted by a design review team corposed

of merbers from PRL designated by the Project Manager.

3.1.7 'This subsection applies.
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MEMORANDUM FOR:

TERA Corp.
FROM: US NRC/TIDC/Distribution Services Branch
SUBJECT: Special Document Handling Requirements

3

Please use the following special distribution list fcr the
attached document.

The attached document requires the following special
considerations:

E] Do not send oversize enclosure to the NRC PDR.
/EEI’Cnly one oversize enclosure was received - please
/ return

To WRC POR
O

Propriatary info#t
the NRC PDR

ation - send a¥fidavit qunly to
[:] Other: (specify)

//rzsc/ass Authoriz

ignatuce
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*see®

MEMORANDUM FOR: TERA Corp.

FROM: US NRC/TIDC/Distribution Services Branch

SUBJECT: Special Document Handling Requirements

1. Please use the fsllowing special distribution list for the
attached document.

2. The attached document requires the following special
considerations:

G Do not send oversize enclosure to the NRC PDR.

Only one oversize enclosure was received - please

retum

To NRL PR i

D Pro pnetar" information = send affidavi
the NRC PDR

-
-

D Other: (speciiy)




