NAC Atlanta Corporate Headquarters

ﬁ INTERNATIONAL 655 Engineering Drive

Norcross, Georgia 30092
770-447-1144

Fax 770-447-1797
www.nacintl.com

July 27, 2001

U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852-2738

Attn: Document Control Desk

Subject: Request for an Amendment of the Certificate of Compliance (CoC) for the NAC-
UMS?® Universal Storage System to Incorporate Enhanced Design Features

Docket No. 72-1015

Reference: 1. Certificate of Compliance No. 1015, Amendment 1, for the NAC International
UMS?® Universal Storage System, United States Nuclear Regulatory Commission
(NRC), February 20, 2001
2. Final Safety Analysis Report (FSAR) for the UMS® Universal Storage System,
Amendment 1, NAC International, May 2001

NAC International (NAC) herewith requests that Reference 1 (CoC for the UMS® Universal Storage
System) be amended to incorporate enhanced design features, as described herein and documented in
the enclosed proposed FSAR. This amendment is being requested to support implementation of the
UMS® Universal Storage System at the Maine Yankee Nuclear Plant, the Palo Verde Nuclear Plant,
the McGuire Nuclear Plant and other sites where dry storage may be implemented.

This submittal includes ten copies of the request for the amendment and the complete UMS® FSAR
Amendment 1, with Revision UMSS-01C changed pages inserted. Complete books are provided to
support an efficient review of the submittal, because a large number of changed pages are involved.

The Revision UMSS-01C changed pages, which incorporate the requested amendment, have been
prepared in accordance with the following conventions:

e The changed pages for this submittal are designated as Revision UMSS-01C to provide a unique
identification of the pages and changes.

e Revision bars are used in the page margin to indicate changes. Revision bars are not used to
indicate text flow. All previous revision bars on the Amendment 1 pages have been deleted, so
that only the revisions associated with this amendment request are marked.

e All of the pages in the List of Effective Pages are designated Revision UMSS-01C, but no
revision bars are used on those pages.

e All of the pages in Chapter 12 are designated Revision UMSS-01C to incorporate the
Standardized Technical Specifications format, but no revision bars are used on those pages.
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The significant changes incorporated into the NAC-UMS® SAR in this proposed revision are:

Revised Technical Specifications to incorporate the Standardized Technical Specifications format
of NUREG-1745

Added optional 100-Ton Transfer Cask (TFR) Design
Added optional poison material, i.e., METAMIC
Increased BWR fuel assembly weight (from 696 pounds to 702 pounds)

Revised fuel assembly dimensions (length and width) for more comprehensive coverage (BWR
and PWR)

Revised thermal analyses and extended operating time limits for vacuum drying and helium
backfill (BWR and PWR) and for the closed transportable storage canister in the transfer cask

Revised allowable temperatures for aluminum basket components to reflect aluminum creep
testing (includes revised ANSYS models)

Included optional inlet supplemental shield and revised concrete cask pedestal baffle

Determined maximum permissible enrichment for criticality analysis (loading of 5 wt. % enriched
25U with 1000 ppm soluble boron)

This submittal includes revisions to the UMS® Universal Storage Cask Licensing Drawings, many
based on fabrication experience at Maine Yankee. The drawing changes do not affect the form, fit or
function of the components, and they do not change the component designs, as analyzed in the FSAR.
The detailed descriptions of the drawing revisions are provided in Attachment A.

A list of the significant revisions incorporated in this proposed amendment is provided in Attachment
B. Also, administrative/editorial changes were made throughout the proposed FSAR, as appropriate.

If you have any comments or questions, please contact me directly at (678) 328-1321.

Sincerely,

JC

Thomas C. Thompson
Director, Licensing
Engineering & Design Services

Enclosures

CC:

P. Plante - MY (w/o Enclosure)
T. Williamson -MY (w/o Enclosure)
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ATTACHMENT A

NAC-UMS® STORAGE SYSTEM DRAWING CHANGES

Drawing 790-501, Revision 3 — Canister/Basket Assembly Table, NAC-UMS®

Replace the words “OUT OF SPEC” in three places

Drawing 790-559, Revision 4— Assembly, Transfer Adapter, NAC-UMS®

Sheet 3, Zone B3, Change dimension IS) 2.35 WAS) .35
Sheet 3, Zone B3, Change dimension IS) 4.75 WAS) 6.75

Drawing 790-560, Revision 9 — Assembly, Transfer Cask (TFR), NAC-UMS®

Change Delta Note 16 IS) Cutone... WAS) Shear one. ..

Change dimension callout Sheet 4, Zone E-7 IS) (1.2) cut plane... WAS) 1.2 shear plane. . .
In general Note 2, add the words “load bearing” between accessible and welds

Re-dimension Item 36, Gamma Shield Brick

Assy 99, Add qty (4) 5/8” diameter dowel pins to the bill of matl’, com’l grade, st.stl., 2” long

Add Delta Note for installation of the dowel piﬁs as follows: Locate at assembly, with doors
centered, fully closed, and with the dowel pin in contact with the Transfer Cask Base/Outer
shell. Maintain a .25” minimum outer edge distance. Drill and ream for press-fit 1.0 deep into
Item 29.

Add Delta Note as follows: Grind transition chamfers on the leading and trailing edges of the
2.3” x 2.0” shoulder 1/8” x 30-45 degrees. Add this Delta Note to assy’s 93 and -94.

Add Delta Note as follows: Grind transition chamfers on the leading and trailing edges of the
Transfer Cask door rail (Item 16) 1/8” x 30-45 degrees. Add this Delta Note to Item 16 detail.

Sheet 5 of 5, Zone D7 and D4, change diameter .53” to .61”

DCR 790-560-7A, Delete Item 1 under Description of Requested Change
Note 2, change “ACCESABLE” to “ACCESSIBLE”

Sheet 4 of 5, Zone E-8, Change “9°” to “8.9°”

Add the following to Delta Note 15: Alternatively information may be steel stamped/engraved
onto an 11 gauge stainless steel sheet and seal welded all around to the outer shell

Item 41, Transfer Cask Extension, change @77.4 to &77.2
Sheet 4 of 5, Zone A-8, Item 19, Modify dimension IS) 5.0 WAS) 6.7
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ATTACHMENT A

NAC-UMS® STORAGE SYSTEM DRAWING CHANGES

Drawing 790-561, Revision 7 — Weldment, Structure, Vertical Concrete Cask (VCC),

NAC-UMS®
Revise dimension in Zone E-8, Sheet 2 IS) 1354 WAS) 136.0

Revise dimension in Zone D-8§, Sheet 2 IS) 29.2 WAS) 29.5

Revise dimension in Zone E-5, Sheet 3 1IS) 43.4 WAS) 43.7

Revise dimension in Zone E-7, Sheet 2 IS) (43.4 TYP) WAS) (43.7 TYP)
Add Hex Nut and revise assembly —93 “Outlet Weldment”

Sheet 1, add threaded holes and detail F-F

Sheet 2, Zone B8 IS) 4x 1-8 UNC-2B OPTIONAL WAS) 4x 1-8 UNC-2B
Update BOM to include Hex Nut as Item 31

Revise two dimensions in Assembly —93 “Outlet Weldment” that were inadvertently changed on
DCR No. 790-561-5D: Change “17.86” back to “17.9” and “11.61” back to “11.6”

Add to BOM Item 33; Qty: 1; Name: Baffle Assembly; Material: Blank; Spec: Blank;
Drawing No.: 790-614-99; Description: Blank

Add to BOM Item 34; Qty: 4; Name: Supplemental Shielding; Material: Blank; Spec: Blank;
Drawing No.: 790-613-99; Description: Blank

Add Detail G-G to Sheet 3

Add Delta Note 10 to read: “Tack weld 3 places approximately equal spaced.” Add Delta
Notes to weld callouts on Detail G-G of Sheet 3

Add BOM Item 32: Qtys: A/R; Name: Coatings; Material: Blank; Spec: COML,; Drawing No.:
Blank; Description: See Note 3

Sheet 2, Zones D4 and A4, is “Detail E-E” was “Detail D-D”

Add Delta Note 11 note to read: “Items 33 and 34 can be used at the customers request. Item
15 shall be replaced with Item 35 when Item 33 is utilized.”

Add to BOM Item 35; Qty: 1; Name: Stand; Material: Carbon Steel; Spec: ASTM A36;
Drawing No.: Blank; Description: 1/2 Plate

Add Delta Note 12 to read: “Shim plates may be utilized to facilitate field welding operations
on one or both sides of the Supplemental Shielding Weldment. Locate welds approx. as
shown.” Add Delta Note to weld callout to Sheet 2 Zone B6

Drawing 790-562, Revision 8§ — Reinforcing Bar and Concrete Placement, Vertical

Concrete Cask (VCC), NAC-UMS®
Change dimension Shtl, Zone A-7 1S) &136.0 +3/4, -1/2 WAS) &136.0

Add tolerance of +/- 1” to Rebar table shown on Sheet 3

Change description in the BOM for item 16 IS) 4x4 milling grade wire cloth WAS) 5 mesh
025 welded wire
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ATTACHMENT A

NAC-UMS® STORAGE SYSTEM DRAWING CHANGES

Drawing 790-562, Revision 8 — Reinforcing Bar and Concrete Placement, Vertical

Concrete Cask (VCC), NAC-UMS® (continued)
Sheet 3 — Add angle of bends for Items 10 and 11 to read 45 = 5 degrees

Sheet 3 — Revise the note on Items 7, 8 and 9 to refer to both Notes 5 and 7

Sheet 3 — Add a dimension for the length of the top 90 degree turndown hook for Items 2, 4 and
6 to be 4 inches

Sheet 1 — Add note as follows: “Location of horizontal reinforcement (hoop bars) can be
reversed with the vertical reinforcement, both inside and outside reinforcement curtain”

Sheet 3 — Revise dimension in Zone A-8 IS) @85+ 1/2 inside face, &86-1/211/2 outside face
WAS) @85+1/2

Sheet 3 — Revise dimension in Zone A-6 IS) 128-1/2+1/2 inside face WAS) &1281/2£1/2

790-562 Sheet 3, add for returns after radius for Items 2, 4 and 6 to be 4” minimum (NOTE:
This item previously addressed as Item 3 on DCR 790-062-9B)

Sheet 2 of 4, three locations (Zone 3F, 3E/D and 5E), change rebar location tolerance: WAS:
+1/2 1S: £1

Sheet 4 of 4, Zone 2C, Replace Items 1, 3 and 5 rebar spacing note with the following;
“SPACING BETWEEN REBAR ITEMS 1, 3 AND 5 ARE AS FOLLOWS: ITEMS 1 AND 5
@5”+1”,ITEM5AND 5 @ 5” + 17, ITEM 3 AND 3 @ 8” = 1” AND BETWEEN ITEM'S 3
AND 1 @ 8” +1”. ITEM 3 TO BE LOCATED WITH RESPECT TO AXIS AS SHOWN.”

Sheet 4 of 4, Zone 5C, change Items 2, 4 and 6 location tolerance: WAS: £1/72 IS)£1

Add to Note 1: REINFORCEMENT LATERAL SPACING TO BE IN ACCORDANCE WITH
ACI117 (x17)

Sheet 1 of 4, Change Note 1, 2™ sentence to read: “Reinforcement placement shall be in
accordance with ACI 117-90 tolerances

Sheet 1 of 4, Change Note 4 to read: “A 3 inch concrete cover shall be maintained for
reinforcement at the exterior concrete surfaces, 2 inch concrete cover between the cask liner and
the reinforcement, and 3/4 inch concrete cover between the other non-exposed surfaces and the
reinforcement unless otherwise noted, in accordance with the tolerances as allowed by ACI 117-
90.”

Sheet 2 of 4, Section A-A, delete in 6 places “MIN.” Add the following to 3/4 MIN TYP, “SEE
NOTE 4”.

Sheet 2 of 4, Section B-B, delete 3 places “+ 17

Sheet 4 of 4, OUTER HOOPS AND VERTICALS AND VENT REINFORCEMENT note,
delete “to within + 1.” INNER HOOPS AND VERTICALS note, delete 4 places “+ 1.

Sheet 4, C-2: revise note to read as follows: “Spacing between rebar Items 1, 3 and 5 are as
follows: Items 1 and 5 equally spaced between air outlets. Spacing may deviate to clear nelson
studs provided two Item 1 and two Item 3 are installed for each quadrant. Item 3 equally spaced
between the Item 1 bars such that five bars are installed under each air outlet.”
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ATTACHMENT A

NAC-UMS® STORAGE SYSTEM DRAWING CHANGES

Drawing 790-562, Revision 8 — Reinforcing Bar and Concrete Placement, Vertical
Concrete Cask (VCC), NAC-UMS® (continued)
e Sheet 4, C-4: revise note as follows: “Items 2, 4 and 6 are to be located equally spaced per
quadrant (14 bars/quadrant) as shown on drawing, 56 places total.”

o Sheet 4, C-2: correct typo to change 3 to 5: Spacing between rebar Items 1, 3 and 5 are as
follows: Items 1 and 6 equally spaced between air outlets. Spacing may deviate to clear nelson
studs provided two Item 1 and two Item “5” are installed for each quadrant. Item 3 equally
spaced between the Item 1 bars such that five bars are installed under each air outlet. Typo was
added in DCR No.: 790-562-6B.

e Sheet 3 of 4, Change dimensions for Assembly-94
e AddDelta Note 13 to BOM Item 18

e Add Delta Note 13 to read: Item 18, Flat Washer, may be replaced as needed with a 5/8 DIA,
Stainless Steel, bevel washer

e Add new Delta Note 14, Sheet 1: “Item #5 may be installed with the hook at the top of the cask.
Alternately, the 90° bend may be substituted with a 180° hook.”

e Addto Item 5 detail, Sheet 3, E-5, “Delta Note 14 callout”
e Add note to Item 4 on Sheet 4, E-2, “Delta Note 14 callout”

e Add new note 15, Sheet 1: “Secure the air outlets to prevent both upward displacement during
concrete placement and downward displacement due to fabrication prior to concrete placement

e Revise Item 10, Sheet 3 of 4, D-6, dimensions as follows WAS) 42 1/2 £ 2 IS) 45 £ 2, detail
as bend-to-bend, delete the 4 1/4 + 2. Add new out-to-out dimension of 53 1/2 £ 2

e Revise tolerances on Item 11 to read: 13 1/2 £ 2 bend-to-bend instead of 11 + 2; and 32 1/2 +4
1/2/ -2 (out-to-out) instead of 32 1/2 £ 2.

Drawing 790-564, Revision 5 — Shield Plug, Vertical Concrete Cask (VCC), NAC-UMS®
o Create a second, alternate lid utilizing 1.5 inches of NS-3 material for shielding

e Sheet 1, Zone D-4 IS) 64.00+.50/-.13 WAS) 64.0
e Use same tolerancing on lid created by DCR 790-564-4A
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ATTACHMENT A

NAC-UMS® STORAGE SYSTEM DRAWING CHANGES

Drawing 790-565, Revision 2 — Nameplate, Vertical Concrete Cask, NAC-UMS®
o Change Note 3 to Delta Note 3 and to read as follows, “Sheet metal may vary from 10 gauge to
18 gauge.”

e Add Delta Note 3 to Item 1 of BOM
e Change Nameplate Cask No.: to read as follows, “CASK NO.: XX-VCC-YY”

e Revise Delta Note 1 to read as follows: Each nameplate for its respective cask to be uniquely
identified, where XX is a unique ID for each Customer site and Y'Y is a unique consecutive
number beginning with 01 for each Customer site

o Update title block and rev. block to current NAC standard, including changing TM to ® in title

e Add @5/16” holes located in each corner, horizontal distance between holes to be 10.5 and
vertical distance between holes to be 4.5

Drawing 790-566, Revision 1 — Assembly, 100-Ton Transfer Cask (TFR)
e Delete Item 45, Name: “Liquid Neutron Shield” on BOM and update drawing.

Drawing 790-573, Revision 7 — Support Disk and Misc. Basket Details, 56 Element BWR,
NAC-UMS®
e Modify Delta Note to Item 1 as follows: WAS) -40°F IS) -50°F

Drawing 790-575, Revision 5 — BWR Fuel Tube, NAC-UMS®
e Items 3 and 4 IS) Neutron Absorber WAS) Neutron Poison and update Item/Assembly names
and notes accordingly

e Replace material in BOM IS) Boral/Metamic WAS) Boral

Drawing 790-581, Revision 6 — PWR Fuel Tube, NAC-UMS®
e Items 4, 5 and 6 IS) Neutron Absorber WAS) Neutron Poison and update Item/Assembly
names and notes accordingly

o Replace material in BOM IS) Boral/Metamic WAS) Boral

Drawing 790-582, Revision 7 — Shell Weldment, Canister, NAC-UMS®
e Jtem 7, Zone A/B-8, Reduce 1.2 10 .8

e Item 7 and Item 6, Zone D-1, Move weld callout from 1.0 side to 2.5 side

ED20011047 Page AS of A9



ATTACHMENT A

NAC-UMS® STORAGE SYSTEM DRAWING CHANGES

Drawing 790-584, Revision 12 — Details, Canister, NAC-UMS®

Add Delta Note 6 to Item 7

Modify Delta Note 6 to address the inclusion of Item 7 by revising the first sentence of Note 6
to read “May be fabricated using multiple sections.”

Item 4, Zone F4, change depth of threads from 2.50 to 2.25 min.

Add Assembly —98, “SHIELD LID ASSEMBLY — GTCC”, assembly is to be identical to
Assembly 99 with exception of 3X 1-8 UNC-2B tapped holes (Note: holes are to be true
positioned to align with matching holes in 790-111-96).

Delta Note 7 IS) Items 1,4 and 9 WAS) Items 1 and 4

Sheet 3 of 3, for lid support ring, Item 6, remove the 0.38” bevel and show the lid support ring
as a square bar

Sheet 3 of 3, in Zone B-6, delete Detail F-F
Sheet 3 of 3, in Zone D-5/6, delete the dashed circle and the words, “See Detail F-F”
Sheet 3 of 3, in Zone C-7, add Delta Note 8 next to Delta Note 6

Sheet 1 of 3, add Delta Note 8 to read “Weld preparation shall be determined by the fabricator
based upon the weld process used. See Drawing 790-585 and 790-612 for effective throat size
of the weld.”

Revise Sheet 1 of 3, Note 2 to read. . . Engrave Delta .5” per side and .03” deep, not to infringe
on the weld bevel, and fill with weather resistant black paint

Sheet 2 of 3, Revise Detail C-C, to reflect changed diameter of weld prep, diameter of backing
bar groove, and diameter of material below backing bar groove

Sheet 2 of 3, Revise Structural Lid, to change diameter from “65.5” to “65.1”
Sheet 3 of 3, Revise Backing Ring, to change diameter from “64.8” to “64.4”

Sheet 1 of 3, Add Delta Note 9 to read: “Minimum of 0.125 of material is required to be
underneath bolt hole” :

Sheet 2 of 3, Section F-6, Add Delta Note 9 callout at structural lid bolt-hole callout
Sheet 1, Assy -98 top view, rotate holes in bottom of shield lid to match view G-G
Sheet 1, View G-G, rotate notch 180° to match Assy —98 top view

Sheet 2, Detail E-E, Change “30°t5°” to “30°+20°-5°”

Sheet 2, Detail E-E, Add chamfer callout for outside edge that meets up with the key: Optional”
45°+5°x .13

Sheet 1, Zone F-6 and F-3, change 1.5 TYP to 1.5+1, -1 TYP

Revise Sheet 3, Zone D-7, lid support ring diameter from hard dimension to reference
dimension, WAS) ©@65.8, 1IS) (65.8) and add Delta Note 10 callout
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ATTACHMENT A
NAC-UMS® STORAGE SYSTEM DRAWING CHANGES

Drawing 790-584, Revision 12 — Details, Canister, NAC-UMS® (continued)

Revise Sheet 1, add Delta Note 10 to read. . . Item 16, lid support ring to be fit-up and welded to
shell inside diameter in a manner to assure maintenance to the 1” nominal gap

Add Delta Note 11 as follows: Tool marks and other marks are acceptable on all unspecified
machined surfaces as long as required thickness/diameter of items are met

Revise BOM, Item 7 Name to read: Spacer Ring

Sheet 3, Zone C4, Revise name of Item 7 to read Spacer Ring

Drawing 790-585, Revision 9 — Transportable Storage Canister (TSC), NAC-UMS®

Sheet 1 of 2, Zone F-5, change the 5/16” partial pen with 1/8” fillet weld symbol to a 1/8”
effective throat weld all around, except for key slot region, geometry optional

Change Delta Note 9 to read as follows: “At the option of the user, Stainless Steel
(ASTM/ASME A/SA 240, Type 304/304/L) Shims of appropriate thickness may be used in the
welding of the shield lid (Item 17) to the shell weldment (Items 1-5)”

Revise welding symbol, drawing zone F-5, Sheet 1, to delete 1/8” square groove portion of the
symbol

Revise Delta Note 6 to read: At the option of the user, stainless steel shims (ASME SA240/479,
Type 304L) of appropriate thickness may be used in the welding of the structural lid (Item 19)
to the shell weldment (Item 1 — 5). Also add Delta Note 6 callout at Zone F6, next to structural
lid to shell weld callout.

Revise Item 20 Name to : Spacer Ring

Drawing 790-590, Revision 3 — Loaded Vertical Concrete Cask (VCC), NAC-UMS®

Add stainless steel tabs to Item 15

BOM, Item 19, Change Spec to read, “A240/A276/A479.” Note: Item 19 was added on DCR
No. 790-590-1A.

Add Delta Note 3 to BOM Item 14 to read, “at constructor’s option, an additional washer may
be added to facilitate lid to lid bolt fit-up”

Add the following to the end of Delta Note 1, “Minimum thread length of bolt is 1.75”
Revise Sheet 1 Item 13, Lid Bolt, description to: See Note 5

Add Note 5 to read: Item 14 to be 1/2-13 UNC-2A X 3-1/4 LG Hex Hd. with minimum thread
length of 1.75 or 1/2-13 UNC-2A X 2 1/2 LG Hex Hd.

Change Delta Note 1 to read. . . Drill a 1/16 diameter hole thru the middle of the bolt head, from
the middle of one flat to the opposite flat for minimum of two bolts per assembly

Add Item 20, Cover Plate, Assembly 94 with quantity of 1 for Assemblies 95 thru 99. Change
quantity of Item 15 to 1 for Assembly 94 only and quantity of Item 19 to 3 for Assembly 94.
Add 2™ sheet for Assembly 94 detail.
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ATTACHMENT A

NAC-UMS® STORAGE SYSTEM DRAWING CHANGES

Drawing 790-590, Revision 3 — Loaded Vertical Concrete Cask (VCC), NAC-UMS®

(continued)
Update graphics to include new optional Supplemental Shielding (790-613) and Baffle
Assembly (790-614)

Add Delta Note 6 to read: “Shim plates may be utilized to facilitate field welding operations on
one or both sides of the Supplemental Shielding Weldment. Locate welds approx. as shown.”
Add Delta Note to weld on Sheet 1 in Zone D6.

Add reference dimension “(5.0) TYP” for placement of supplemental shielding in Detail D-D

Add to BOM Item 21; Qty: Blank; Name: Supplemental Shielding; Material: Blank; Drawing
No.: 790-613-99; Description: Blank

Drawing 790-591, Revision 3 — Bottom Weldment, Fuel Basket, 24 Element PWR

NAC-UMS®
Add Delta Note 5 as follows: The 3X & 1.3 holes may be replaced with holes of & 2.0. Also
add Delta Note callout in Zone E7,to 3X & 1.3

Drawing 790-592, Revision 6 — Top Weldment, Fuel Basket, 24 Element PWR,

NAC-UMS®
Dwg. Zone E5 dimension IS) .2” TYP WAS) .4” TYP

Add chamfer to Items 3, 4 and 7, at interfaces with Item 2, with the following call-out in Section
A-A: “45°15°x .37

Add Note 5 as follows: Tolerance for fuel tube openings, dimensions 5.39, 15.66, 16.16, and
2581is+ .04

Add Note 6 as follows: Minimum thickness of Item 2 may be reduced to .355 for a length of up
to 31 inches measured along the outer circumference

Drawing 790-595, Revision 6 — Fuel Basket Assembly, 24 Element PWR, NAC-UMS®

Add the second sentence to Note 3: “This dimension applies to the gap between the tallest fuel
tube and the top weldment only”

Add 45° x .3 chamfer to graphics for Items 2, 17 and 18, that was added per DCR No. 790-592-
4B

Modify Delta Note 4 to read: Item 4 length to extend beyond Item 1 surface by .25 + .02, -.25.
Add Delta Note 4 in detail C-C, Sheet 2, Zone BS.

Sheet 1, Zone C6, delete the fillet weld symbol
Sheet 2, Zone C4, delete TYP near .25 in detail C-C
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ATTACHMENT A
NAC-UMS® STORAGE SYSTEM DRAWING CHANGES
Drawing 790-605, Revision 6 — BWR Fuel Tube, Over-Sized Fuel, NAC-UMS®

e Items 3 and 4 IS) Neutron Absorber WAS) Neutron Poison and update Item/Assembly
names, and notes accordingly

e Replace material in BOM IS) Boral/Metamic WAS) Boral

Drawing 790-613, Revision 0 — Supplemental Shielding, VCC Inlets, NAC-UMS®
e New drawing

Drawing 790-614, Revision 0 — Baffle Assembly, Vertical Concrete Cask (VCCQO), NAC-UMS®
e New drawing
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ATTACHMENT B

TABLE OF SIGNIFICANT CHANGES FOR UMS® REVISION UMSS-01C

Section/Page Change
CHAPTER 1
Note: Chapter Table of Contents, List of Figures and List of Tables updated to reflect chapter
revisions.
Various References to Chapter 12 have been revised throughout.

Table 1-1/1-4

Changed “50,000 MWD/MTU” to “60,000 MWD/MTU.”

Table 1-1/1-6

Changed “BORAL neutron poison” to “neutron absorber.”
BASIS: This change is intended to provide for the use of METAMIC.

Table 1-1/1-7

Deleted dimensions of neutron shield material in the Shield Plug.

Table 1-1/1-7

Added reference to the 100-ton transfer cask configuration.

Table 1-1/1-7

Added reference to the two lifting trunnions on the 100-ton transfer cask.

Table 1-1/1-7

Added description of the transfer cask cradle.

Table 1-1/1-8

Added NS-3 to the NS-4-FR definition section.

1.1/1.1-1

Changed Table references to Tables 6.2-1 and 6.2-2 for typical fuel
allocation by Universal Storage System Class. The fuel parameter tables
in Section 2.1 no longer present the System Class for allowed fuel.
Additional explanation was required to address System Class.

1.2.1.1/1.2-3

Added text to clarify configuration and inspection of structural lid weld.
Changed nomenclature FROM “backing ring” TO “spacer ring.”

1.2.1.2.1/1.2-4

Revised text description to delete component dimensions.

BASIS: Component dimensions are specified on the License Drawings
and in Design Characteristics tables.

1.2.1.2.2/1.2-5

Revised text description to delete component dimensions.

BASIS: Component dimensions are specified on the License Drawings
and in Design Characteristics tables.

1.2.1.3/1.2-7

Added alternate baffle configuration (Drawing 790-614) description.
Added NS-3 shield plug configuration. Added optional supplemental
shielding fixture (Drawing 790-613) description.

1.2.1.4/1.2-7,-8, -9

Added 100-ton transfer cask description.

1.2.1.5.8/1.2-11

Added 100-ton transfer cask cradle description. Added transfer cask
extension description to apply to the standard transfer cask.

Table 1.2-1/1.2-21

Changed reference FROM “BORAL” TO “neutron absorber.”

Table 1.2-1/1.2-22

Added 100-ton transfer cask design characteristics.

Table 1.2-1/1.2-23

Deleted reference to rebar size.

Table 1.2-4/1.2-26

Changed reference FROM “BORAL” TO “neutron absorber.”
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ATTACHMENT B

TABLE OF SIGNIFICANT CHANGES FOR UMS® REVISION UMSS-01C

Section/Page

Change

CHAPTER 1 (CONTINUED)

Table 1.2-5/1.2-27

Changed nominal weights of the concrete cask.
BASIS: Conforms to weight tables in Chapter 3.

Table 1.2-7/1.2-29

Added physical parameters of 100-ton transfer cask.

1.3.1/1.3-1 Revises the allowable fuel parameter description. Primarily deletes
reference to specific fuel vendors. This change results in renumbering of
the fuel limits.
BASIS: Use of NEI Standard Technical Specification fuel descriptions.
1.3.1/1.3-1 Added requirement for boron credit for some fuel enrichments.

Table 1.5-1/All

References to Chapter 12 have been revised throughout.
BASIS: Use of NEI Standard Technical Specification format.

CHAPTER 22
Note: Chapter Table of Contents, List of Figures and List of Tables updated to reflect chapter
revisions.
Various References to Chapter 12 have been revised throughout.

Table 2-1/2-2

Changed weights in accordance with Chapter 3 weight and cg analysis.
Added weight of the 100-ton transfer cask.

2.1/2.1-1

Revised evaluated spent fuel description to conform to presentation
required by Standardized Technical Specifications. Deleted reference to
design basis fuel assemblies.

BASIS: NUREG-1745 (“Standard Format and Content for Technical
Specifications for 10 CFR 72 Cask Certificates of Compliance™).

2.1.1/2.1.1-1

Revised evaluated PWR fuel description to conform to presentation
required by Standardized Technical Specifications. Deleted reference to
design basis fuel assemblies.

BASIS: NUREG-1745

Table 2.1.1/2.1.1-2

Revised evaluated PWR fuel description to conform to presentation
required by Standardized Technical Specifications. Deleted reference to
design basis fuel assemblies.

BASIS: NUREG-1745

Table 2.1.1-2/2.1.1-3

Revised PWR Loading Table to account for higher evaluated enrichment
(5.0) and for higher evaluated burnup (60,000). Added provision for
loading using soluble Boron credit.
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Section/Page

Change

CHAPTER 2 (CONTINUED)

2.1.2/2.1.2-1

Revised evaluated BWR fuel description to conform to presentation
required by Standardized Technical Specifications. Deleted reference to
design basis fuel assemblies.

BASIS: NUREG-1745

Table 2.1.2/2.1.2-2

Revised evaluated BWR fuel description to conform to presentation
required by Standardized Technical Specifications. Deleted reference to
design basis fuel assemblies.

BASIS: NUREG-1745

Table 2.1.2-2/2.1.2-3

Revised BWR Loading Table to account for higher evaluated enrichment
(4.9) and for higher evaluated burnup (60,000).

2.1.3/2.1.3-1

Revised MY site specific fuel description to conform to presentation
required by Standardized Technical Specifications.

BASIS: NUREG-1745

2.1.3.1.3/2.1.3-3

Revised inserted hardware description to clarify use of the Class 2
canister.

Figure 2.1.3.1-1/2.1.3-8

Revised figure to allow references to loading positions by number. No
previously approved loading positions for MY fuel are changed.

Table 2.1.3.1-4/2.1.3-
12

Added Loading Table for MY fuel with no inserts. This table was
previously in Chapter 12.

BASIS: NUREG-1745

Table 2.1.3.1-5/2.1.3-
13

Added Loading Table for MY fuel with CEA inserts. This table was
previously in Chapter 12.

BASIS: NUREG-1745

2.3.3.1723-4

Added 100-ton transfer cask description and test requirement.

2.3.4.1/2.3-6

Changed text reference from “BORAL” to “neutron absorber.”
BASIS: This change is intended to provide for the use of METAMIC.

Table 2.3-1/2.3-12 to
2.3-19

Table is revised throughout to include the description of additional items
added to the drawing Bill of Material and to add new drawings. Some
component safety classifications have been revised based on evaluation.
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Section/Page Change
CHAPTER 3

Note: Chapter Table of Contents, List of Figures and List of Tables updated to reflect chapter

revisions.

Various References to Chapter 12 have been revised throughout.

Various Weights of components and assembled configurations are revised to
reflect the results of updated calculations and to provide rounded weight
values.

The use of revised weights results in extensive recalculation of stresses
and margins of safety throughout this Chapter.

3.1.1/3.1-2 Describes the use of NS-3 as a neutron shield material in the concrete
cask shield plug.

3.1.1/3.1-2 Changes nomenclature of the ring on the structural lid FROM “Backing

(and throughout) Ring” TO “Spacer ring.”

BASIS: Deletes use of an ASME defined term from a component that is
not intended to be an ASME Code based item.

3.1.1/3.1-2 Deletes reference to BORAL as a trade name for a neutron absorber

(and throughout) where appropriate.

BASIS: Provides for the future use of METAMIC as a neutron absorber
material.

3.1.1/3.1-2 Describes the “100-ton” transfer cask. This configuration of the transfer

(and throughout) cask is intended for use where there is a cask handling crane having a

weight limit of 100-tons. Establishes nomenclature for the previously
approved transfer cask as the “standard” transfer cask.

The design of the 100-ton transfer cask provides for horizontal transfer of
the loaded and sealed canister and for the unloaded canister.

Tables 3.2-1, 3.2-2, and
3.2-3

Weights presented in the tables are revised throughout to reflect updated
component weight calculations and to present rounded values. The
rounded values allow simplified comparison for bounding analysis.

Table 3.2-4 Table is added to present the under-the-hook weights for the 100-ton
transfer cask.

Table 3.3-1 Adds a column to present material property values at 900°F.

Table 3.3-6 Adds property values of A-706 reinforcing bar used for lifting lug
attachment.

Table 3.3-7 Adds a column to present material property values at 800°F.

Table 3.3-11 Adds a column to present material property values at 750°F.
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Section/Page Change
CHAPTER 3 (CONTINUED)
Table 3.3-13 Revised to include the material properties of NS-3.
Table 3.3-14 Table added to present property values for SA-516 carbon steel.
3.3.2/3.3-16 Added fracture toughness description for A-706 lifting lug rebar

material.

3.4.1.2.4/3.4.1-8

Added description for alternate coating for exposed carbon steel surfaces.

3.4.3/3.4.3-1 This section revised throughout to include discussion of the 100-ton
transfer cask.
3.4.3.1/3.4.3-6 Concrete cask lift evaluation is revised based on revised weight

calculations for components and assembled components.

3.4.3.3/3.4.3-26
(and following pages)

This section is revised throughout to rename the previously approved
transfer cask as the “standard” transfer cask and changes section, table
and figure titles, where appropriate, to indicate the section applies to the
standard transfer cask. This section is also revised to reflect the
recalculation of component and assembled component weights.

The revised weights result in the recalculation of stresses and margins of
safety throughout the standard transfer cask evaluation.

3.4.3.4/3.4.3-55

This section is added to provide the lifting and horizontal handling
evaluation of the 100-ton transfer cask. The function of the 100-ton
transfer cask is the same as that of the standard transfer cask except that
the 100-ton transfer cask may be handled horizontally, moved on a
wheeled cradle. For vertical handling modes, the analysis methodology
is the same as that for the standard transfer cask. Horizontal handling is
described in Section 3.4.3.4.2.

3.4.4.1.1/3.4.4-3

Temperatures used in the thermal stress analysis are changed based on an
improved fuel model to establish conductivities used in the analysis
model.

This section is revised throughout based on the use of the temperatures
calculated by the new model.

3.4.4.1.2/3.4.4-5

This section is revised to include the evaluation of the canister in the
horizontal orientation when in the 100-ton transfer cask.

3.44.1.7/3.4.4-11

This section is revised to include consideration of the pressure exerted by
the weight of the water during the pressure test of the canister. The
analysis is also revised to include the use of 1.25 times the normal
pressure as bounding condition.

3.44.1.8/3.4.4-12

This section is revised to include the evaluation of the fuel basket support
disks in the horizontal orientation when in the 100-ton transfer cask.
Stress allowables are based on a temperature of 800°F.
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CHAPTER 3 (CONTINUED)

3.4.4.1.9/3.4.4-15

This section is revised to refer to temperatures established by the new
fuel conductivities model.

3.44.1.10/3.4.4-18

This section is revised to use increased weights for the PWR and BWR
fuel tubes to provide a bounding fuel tube analysis.

3.44.1.11/3.4.4-19

The canister closure weld stress intensities are revised based on the
horizontal handling condition for the canister.

Tables 3.4.4.1-1 to
3.4.4.1-10 and Tables
344.1-12and 3.4.4.1-
13

These tables are revised to show new stress intensities based primarily on
the bounding condition that occurs in horizontal transfer, but including
consideration of the revised temperatures and component weights (PWR
case).

(Note: Table 3.4.4.1-11 is a listing of the PWR model sections and is not
changed. Table 3.4.4.1-14 is the corresponding BWR listing.)

Tables 3.4.4.1-15 and
3.44.1-16

These tables are revised to show new stress intensities based primarily on
the bounding condition that occurs in horizontal transfer, but including
consideration of the revised temperatures and component weights. (BWR
case).

Table 3.4.4.1-17/3.4.4-
63

This table is revised to provide the stress summary for the PWR and
BWR weldment. These revisions are due primarily to recalculation of
temperatures.

3.4.4.2.1/3.4.4-65

The concrete cask evaluation is revised to incorporate revisions to
calculated weights of components and assembled components. The
revised weights represent a bounding condition.

Table
3.4.4.2-1/3.4.4-76

This table is revised to summarize the results of the concrete cask
evaluation incorporating revisions to calculated weights of components
and assembled components. The revised weights represent a bounding
condition.
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CHAPTER 4

Note: Chapter Table of Contents, List of Figures and List of Tables updated to reflect chapter

revisions.

Various References to Chapter 12 have been revised throughout.

Various Changed FROM “BORAL” TO “neutron absorber” throughout

Various Changed FROM “backing ring” TO “spacer ring” throughout

TOC Updated to reflect any changes

4.1/4.1-2 Revised text description to delete reference to time limits and add
reference to Administrative Controls.
BASIS: NUREG-1745 (“Standard Format and Content for Technical
Specifications for 10 CFR Part 72 Certificates of Compliance”). This
NUREG provides for the application of administrative controls for the
control of designated temperature limits.

4.1/4.1-3 Added 100-ton transfer cask description.

Table 4.1-2/4.1-5

Revised table to report maximum durations for canister conditions
based on revised thermal analysis. The revised thermal analysis
considers improved fuel thermal conductivities.

Table 4.1-3/4.1-6

Revised short-term temperature limit for Aluminum 6061-T651 to
750°F.

Table 4.1-4/4.1-7

Revised PWR maximum component temperatures based on model
results using improved fuel thermal conductivities.

Table 4.1-5/4.1-8

Revised BWR maximum component temperatures based on model
results using improved fuel thermal conductivities.

Table 4.2-1/4.2-2

‘Added thermal properties for NS-3.

Table 4.2-2/4.2-2

Added properties for 800°F and 900°F.

Tables 4.2-3 and 4.2-
5/4.2-3

Added properties for 800°F.

4.4.1/4.4.1-1

Table 4.2-13/4.2-7

Added thermal properties for METAMIC.

4.3/4.3-1

Added heat transfer disk creep evaluation for higher allowable
temperature based on ANSYS models in Figures 4.3-1 and 4.3-2.

Table 4.3-1/4.3-4

Added deflection results.

4.4.1/4.4.1-1 Removed reference to the two-dimensional axisymmetric transfer cask
and canister models. (Analysis is performed using the three-
dimensional transfer cask and canister model.)
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Section/Page Change
CHAPTER 4 (CONTINUED)
44.1/44.1-2 Revised to clarify use of models.
4.4.1/4.4.1-3 Revised to include reference to METAMIC material.
44.1.1/44.1-8 Added supplemental shielding fixture discussion. Provides analysis

showing that there is no significant temperature effect based on the
insertion of the supplemental shielding fixture in the inlets.

4.4.12/44.1-13

Thermal evaluation using the three-dimensional canister model is
revised to include the assumption of a single point of contact between
the heat transfer disks and the canister shell and between the support
disks and canister shell. A sensitivity analysis is preformed to support
the single point assumption.

4.4.1.2/4.4.1-15

Added description of emissivity differences.

Figure 4.4.1.2-2/4.4.1-19

Added location of coupled nodes.

Figure 4.4.1.2-4/4.4.1-21

Added location of coupled nodes.

Tables 4.4.1.2-1 and
4.4,1.2-5/4.4.1-22 and 23

Revised to report fuel thermal conductivities for PWR and BWR fuel,
respectively, based on improved model results.

Tables 4.4.1.2-3 and
4.4.1.2-4/4.4.1-24 and 25

Revised to report fuel thermal conductivities for PWR and BWR fuel
tubes, respectively, based on improved model results.

4.4.1.3/4.4.1-26

Revised model description throughout to delete reference to the two-
dimensional axisymmetric model and refer to the three-dimensional
model. This model incorporates the revised fuel and fuel tube thermal
conductivities.

4.4.1.3/4.4.1-27

Dispositioned 100-ton transfer cask analysis as bounded by the
standard transfer cask.

Figure 4.4.1.3-1/4.4.1-28

Revised figure to show PWR three-dimensional standard transfer cask
and canister model.

Figure 4.4.1.3-2/4.4.1-29

Revised figure to show BWR three-dimensional standard transfer cask
and canister model.

4.4.1.4/44.1-30

Revised analysis model reference.

4.4.1.5/4.4.1-34

Fuel model is revised to more accurately model fuel configuration,
improving fuel thermal conductivity results.

4.4.1.5/4.4.1-37

Fuel tube model is revised to more accurately model fuel tube
configuration, improving fuel tube thermal conductivity results.

Figure 4.4.1.6-2/4.4.1-41
Figure 4.4.1.6-3/4.4.1-42

Deletes reference to BORAL and shows location of LINK31 elements
used in fuel tube model.
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CHAPTER 4 (CONTINUED)

4.4.3/4.4.3-1

This section is revised throughout to report the results of the thermal
analysis based on the improved fuel and fuel tube thermal conductivity
results.

4.4.3.1/4.4.3-2

This section is revised to increase the time allowed in the vacuum
condition based on reduced heat loads. It incorporates reference to the
LCO and administrative controls that are applied to ensure that
allowable temperatures for fuel cladding, and other components are not
exceeded. It deletes reference to control of the time in helium
condition.

BASIS: The revised analysis is based on improved fuel thermal
conductivities that extend the time the fuel can be in the vacuum
condition and establish an unlimited time that the fuel can be in the
helium condition. This allows the deletion of LCO 3.1.4, controlling
the time the canister can be in the transfer cask.

4.43.1/4.4.3-4

This section is revised to provide extended times for the condition in
which supplemental cooling (either in-pool or forced air) is applied on
failure to meet the time in vacuum condition. The extended times are
applied within an administrative control in Section 8.4.2.

BASIS: The revised analysis is based on improved fuel thermal
conductivities.

Figure 4.4.3-5/4.4.3-10

Revised figure shows extended times for PWR fuel activities based on
revised thermal analysis.

Figure 4.4.3-6/4.4.3-11

Revised figure shows extended times for BWR fuel activities based on
revised thermal analysis.

Tables 4.4.3-1 through
4.4.3-10/4.4.3-14 through
4.4.3-20

These tables report the revised temperatures for major components
based on the revised fuel thermal conductivity models, and report the
times associated with activities based on the revised maximum
temperatures. They include the temperature conditions for all of the
nominal activities and for supplemental cooling.

Section 4.4.5.1/4.4.5-1

The maximum pressure of the PWR canister is revised to include
consideration of the effects of burnable poison rod assemblies on
canister pressure. The calculation detail is deleted. The revised
analysis results in a lower canister pressure.

BASIS: Reduced helium temperature based on lower internal
temperatures. Lower temperatures result from improved fuel thermal
conductivities.
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CHAPTER 4 (CONTINUED)

Section 4.4.5.2/4.4.5-1

The maximum pressure of the BWR canister is revised to include
consideration of the effects of burnable poison rod assemblies on
canister pressure. The revised analysis results in a lower canister
pressure.

BASIS: Reduced helium temperature based on lower internal
temperatures. Lower temperatures result from improved fuel thermal
conductivities.

4.4.7/4.4.7-1 Revises upper burnup limit to 60,000 MWD/MTU.
Figures 4.4.7-1 and Figures revised to include high burnup curves.
4.4.7-2/4.4.7-6

Table 4.4.7-3/4.4.7-9

Tables revised to include higher burnup cladding stress limits.

Table 4.4.5-5/4.4.7-10

Table is revised to include maximum allowable cladding temperatures
for PWR and BWR fuel.

Table 4.4.8-5/4.4.7-10

Table is revised to include maximum allowable decay heat for PWR
and BWR fuel based on cool time at higher burnups.

CHAPTER 5

Note: Chapter Table of Contents, List of Figures and List of Tables updated to reflect chapter

revisions.

Various References to Chapter 12 have been revised throughout

Various References to BORAL have been changed to neutron absorber, where
appropriate, throughout

5.1/5.1-1 Inclusion of transfer cask in either a standard or 100-ton configuration

5.1/5.1-2 Brief description of 100-ton transfer cask

5.1/5.1-2 Inclusion of either NS-4-FR or NS-3 neutron shielding

5.1/5.1-3 Clarifies that the shielding evaluation for PWR fuel is based on the
standard transfer cask and vertical concrete cask

5.1/5.1.3 Analysis of 7 PWR and BWR fuel types for shielding evaluation of
100-ton transfer cask

5.1/5.1.4 Inclusion of two canister and neutron shield conditions for the 100-ton
transfer cask: wet canister with dry neutron shield and dry canister
with wet neutron shield

5.1.2/5.1-7 Inclusion of MCBEND Monte Carlo transport code for shielding
evaluations of 100-ton transfer cask
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Section/Page Change
CHAPTER 5 (CONTINUED)
5.1.3.3/5.1-10 Inclusion of dose rates for the 100-ton transfer cask for PWR & BWR

fuel

Table 5.1-5/5.1-14

Summary of maximum dose rates for 100-ton transfer cask with PWR
fuel

Table 5.1-6/5.1-14

Summary of average dose rates for 100-ton transfer cask with PWR
fuel

Table 5.1-7/5.1-15

Summary of maximum dose rates for 100-ton transfer cask with BWR
fuel

Table 5.1-8/5.1-15

Summary of average dose rates for 100-ton transfer cask with BWR
fuel

5.2.2/5.2.2-1

Detailed description of 100-ton transfer cask source descriptions,
including gamma source, neutron source, PWR & BWR fuel
assemblies

Table 5.2-27/5.2.3-27

100-ton transfer cask three-dimensional PWR fuel assembly
descriptions

Table 5.2-28/5.2.3-28

100-ton transfer cask three-dimensional BWR fuel assembly
descriptions

Table 5.2-29/5.2.3-29

PWR fuel reactor operating conditions for 100-ton transfer cask
analysis

Table 5.2-30/5.2.3-29

BWR fuel reactor operating conditions for 100-ton transfer cask
analysis

Table 5.2-31/5.2.3-30

PWR cycle length calculation for 100-ton transfer cask source terms

Table 5.2-32/5.2.3-31

BWR cycle length calculation for 100-ton transfer cask source terms

Table 5.2-33/5.2.3-32

MCBEND standard 28 group neutron boundaries

Table 5.2-34/5.2.3-33

MCBEND standard 22 group gamma boundaries

Table 5.2-35/5.2.3-34

PWR fuel assembly hardware mass and mass scale factors by source
region

Table 5.2-36/5.2.3-35

BWR fuel assembly hardware mass and mass scale factors by source
region

5.3.2/5.3.2-1

Detailed description of 100-ton transfer cask model specification

Figure 5.3-7/5.3.2-11

MCBEND three-dimensional 100-ton transfer cask model — axial
dimensions

Figure 5.3-8/5.3.2-12

MCBEND three-dimensional 100-ton transfer cask model — radial
dimensions
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CHAPTER 5 (CONTINUED)

Figure 5.3-9/5.3.2-13

MCBEND three-dimensional 100-ton transfer cask model — upper
trunnion detail

Table 5.3-6/5.3.2-21

MCBEND PWR fuel region homogenization

Table 5.3-7/5.3.2-22

MCBEND BWR fuel region homogenization

Table 5.3-8/5.3.2-23

MCBEND PWR fuel assembly hardware region homogenization

Table 5.3-9/5.3.2-24

MCBEND BWR fuel assembly hardware region homogenization

Table 5.3-10/5.3.2-25

MCBEND homogenized PWR fuel regional densities

Table 5.3-11/5.3.2-25

MCBEND homogenized BWR fuel regional densities

Table 5.3-12/5.3.2-26

MCBEND regional densities for 100-ton transfer cask structural and
shield materials

5.4.2/5.4.2-1

Detailed description of 100-ton transfer cask shielding evaluation

Figure 5.4-29/5.4.2-20

100-ton transfer cask radial surface dose rate profile at various radial
positions: azimuthal average, wet canister/dry neutron shield, PWR
fuel

Figure 5.4-30/5.4.2-20

100-ton transfer cask radial surface dose rate profile by source

component: azimuthal average, wet canister/dry neutron shield, PWR
fuel

Figure 5.4-31/5.4.2-21

100-ton transfer cask azimuthal surface dose rate profile at fuel
midplane elevation: wet canister/dry neutron shield, PWR fuel

Figure 5.4-32/5.4.2-22

100-ton transfer cask radial surface dose rate profile at various radial
positions: azimuthal average, dry canister/wet neutron shield, PWR
fuel

Figure 5.4-33/5.4.2-22

100-ton transfer cask radial surface dose rate profile by source

component: azimuthal average, dry canister/wet neutron shield, PWR
fuel

Figure 5.4-34/5.4.2-23

100-ton transfer cask azimuthal surface dose rate profile at fuel
midplane elevation: dry canister/wet neutron shield, PWR fuel

Figure 5.4-35/5.4.2-24

100-ton transfer cask radial surface dose rate profile at various radial
positions: azimuthal average, wet canister/dry neutron shield, BWR
fuel

Figure 5.4-36/5.4.2-24

100-ton transfer cask radial surface dose rate profile by source
component: azimuthal average, wet canister/dry neutron shield, BWR
fuel

Figure 5.4-37/5.4.2-25

100-ton transfer cask azimuthal surface dose rate profile at fuel
midplane elevation: wet canister/dry neutron shield, BWR fuel
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CHAPTER 5 (CONTINUED)

Figure 5.4-38/5.4.2-26

100-ton transfer cask radial surface dose rate profile at various radial
positions: azimuthal average, dry canister/wet neutron shield, BWR
fuel

Figure 5.4-39/5.4.2-26

100-ton transfer cask radial surface dose rate profile by source
component: azimuthal average, dry canister/wet neutron shield, BWR
fuel

Figure 5.4-40/5.4.2-27

100-ton transfer cask azimuthal surface dose rate profile at fuel
midplane elevation: dry canister/wet neutron shield, BWR fuel

Table 5.4-3/5.4.2-30

ANSI standard neutron flux-to-dose rate factors in MCBEND group
structure

Table 5.4-4/5.4.2-31

ANSI standard gamma flux-to-dose rate factors in MCBEND group
structure

Table 5.4-5/5.4.2-32

Summary of maximum 100-ton transfer cask dose rates

Table 5.4-6/5.4.2-33

Summary of maximum 100-ton transfer cask dose rates for PWR fuel

Table 5.4-7/5.4.2-33

Summary of maximum 100-ton transfer cask dose rates for BWR fuel

Table 5.4-8/5.4.2-34

Summary of average 100-ton transfer cask dose rates for PWR fuel

Table 5.4-9/5.4.2-34

Summary of average 100-ton transfer cask dose rates for BWR fuel

5.5/5.5-1

Incorporation of higher burnup fuel—to 60 GWD/MTU

Table 5.5-2/5.5-6

Decay heat limits on a per assembly basis for PWR and BWR fuels

Table 5.5-6/5.5-9

Westinghouse 17x17 minimum cooling time evaluation (higher
enriched fuel added)

Table 5.5-7/5.5-10

GE 17x17 minimum cooling time evaluation (higher enriched fuel
added)

Table 5.5-8/5.5-11

Loading table for PWR fuel (higher enriched fuel added; higher burnup
fuel added)

Table 5.5-9/5.5-13

Loading table for BWR fuel (higher enriched fuel added; higher burnup
fuel added)

5.7/5.7-3 Two additional references added (numbers 23 and 24)
CHAPTER 6
Note: Chapter Table of Contents, List of Figures and List of Tables updated to reflect chapter
revisions.
Various References to Chapter 12 have been revised throughout
Various References to BORAL have been changed to neutron absorber, where
appropriate, throughout '
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CHAPTER 6 (CONTINUED)

Various Inclusion of the ANSWERS MONK module throughout to perform
criticality analysis (in addition to SCALE 4.3 CSAS)

6.1/6.1-1 Definitions given for maximum initial enrichment for PWR and BWR
fuel assemblies with and without soluble boron credit

6.1/6.1-2 Brief description of 100-ton transfer cask

6.1/6.1-4 Inclusion of MONKS8A and JEF 2.2 neutron cross-section libraries to

determine Kesr

Table 6.1-1/6.1-6

PWR fuel assembly maximum allowed enrichment — no soluble boron

Table 6.1-2/6.1-7

BWR fuel assembly maximum allowed enrichment

Table 6.2-1/6.2-2

PWR fuel assembly characteristics (Zirc-4 clad)

Table 6.2-2/6.2-3

BWR fuel assembly characteristics (Zirc-4 clad)

6.3.4/6.3-7

Inclusion of METAMIC as alternate neutron absorber material

Figure 6.3-7/6.3-16

100-ton transfer cask geometry

Figure 6.3-10/6.3-18

Transfer cask containing a PWR basket

Figure 6.3-11/6.3-19

Concrete cask containing a BWR basket

6.4.3.2/6.4-14 Inclusion of criticality models for PWR canister configurations in the
100-ton transfer cask

6.4.3.3/6.4-15 Inclusion of criticality models for BWR canister configurations in the
100-ton transfer cask

6.4.5/6.4-19 Detailed discussion of PWR and BWR fuel assembly specific

maximum initial enrichment

Table 6.4-25/6.4-39

PWR maximum allowable enrichment — no soluble boron

Table 6.4-26/6.4-39

BWR maximum allowable enrichment — no soluble boron

Table 6.4-27/6.4-40

Most reactive geometry for a borated water PWR canister

Table 6.4-28/6.4-40

Moderator density versus reactivity for the borated water cases

Table 6.4-29/6.4-41

PWR maximum allowable enrichment — soluble boron

6.5.5/6.5-9

MONK validation in accordance with NUREG/CR-6361

Figure 6.5-10/6.5-21

MONKS8A — JEF 2.2 Library — kesr versus rod pitch

Figure 6.5-11/6.5-22

MONKS8A — JEF 2.2 Library — ke versus H/U (fissile) atom ratio

Figure 6.5-12/6.5-23

MONKSA — JEF 2.2 Library — ke versus '°B plate loading

Figure 6.5-13/6.5-24

MONKS8A — JEF 2.2 Library — kes versus mean neutron log(E) causing
fission

Figure 6.5-14/6.5-25

MONKSA — JEF 2.2 Library — kegr versus cluster gap thickness
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CHAPTER 6 (CONTINUED)

Figure 6.5-15/6.5-26

MONKS8A — JEF 2.2 Library — kg versus fuel pellet outside diameter

Figure 6.5-16/6.5-27

MONKS8A — JEF 2.2 Library — kg versus fuel rod outside diameter

Figure 6.5-17/6.5-28

MONKSA - JEF 2.2 Library — ke versus soluble boron PPM in
moderator

Figure 6.5-18/6.5-29

USLSTATS Output — kesr versus gap thickness

Table 6.5-3/6.5-37

SCALE 4.3 range of correlated parameters of most reactive
configurations

Table 6.5-4/6.5-38

MONK 8A range of correlated parameters for design basis fuel

Table 6.5-5/6.5-38

MONKSA — correlation coefficient for linear curve-fit of critical
benchmarks

Table 6.5-6/6.5-39

MONKS8A — JEF 2.2 Library validation statistics

6.7/6.7-2

One additional reference added (number 20)

Figure 6.8-9/6.8-52

MONKSA input for PWR transfer cask with soluble boron

Figure 6.8-10/6.8-58

MONKSA input for BWR transfer cask

CHAPTER 7
There are no material changes to Chapter 7.

CHAPTER 8
Note: Chapter Table of Contents, List of Figures and List of Tables updated to reflect chapter
revisions.
Various References to Chapter 12 have been revised throughout.
8.1/8.1-1 Added description and intended use for 100-ton transfer cask.
8.1.1/8.1.1-1 Added Note for Boron credit for certain fuel loading conditions.

8.1.1 (Step 12) /8.1.1-2

Added reference to an Administrative Control in Section 8.4.2.1.

8.1.1 (Step 26) /8.1.1-3

Added optional pressure test of the canister in the event that the
canister is not tested at fabrication in accordance with Section 9.1.2.3.

8.1.1 (Steps 27 to 31) /
8.1.1-3.

Revised references FROM LCOs previously specified in Chapter 12
TO Administrative Controls described in Section 8.4. In Step 27, a
reference to LCO 3.1.1 is used to control the time in vacuum drying.

8.1.1 (Steps 34 and 49) /
8.1.1-4

Revised references FROM LCOs previously specified in Chapter 12
TO Administrative Controls described in Section 8.4.

8.1.1 (Step 60) / 8.1.1-5

Revised reference FROM LCO 3.2.1 previously specified in Chapter
12 TO Administrative Controls described in Section 8.4.1.1.
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CHAPTER 8 (CONTINUED)

Table 8.1.1-1/8.1.1-7

(2 places and in
procedures )

Deleted reference to Master Link.

BASIS: The weight of the Master Link component was too high to be
safely handled by field personnel.

Table 8.1.1-1 Added description of the optional supplemental shielding fixture.

8.1.3/8.1.3-1 Changed the number of concrete cask lifting lugs FROM 4 TO 2.

8.1.3/8.1.3-1 Changed allowable lift height FROM 20 inches TO 24 inches.
Changed Administrative Control reference to 8.4.3.

8.1.3/8.1.3-1 Added reference to the optional supplemental shielding fixture.

8.1.3/8.1.3-2 Changed allowable lift height FROM 20 inches TO 24 inches.

8.1.3/8.1.3-2 Changed LCO reference FROM 3.1.6 TO 3.1.2.

8.2/8.2-1 Changed allowable lift height FROM 20 inches TO 24 inches.

8.3/8.3-1 Changed handling time FROM 4 hours TO control by an

Administrative Program in Section 8.4.2.1.

8.3 (Step 13)/ 8.3-2

Added Note to address the possible use of borated water for boron
credit.

8.4/8.4-1

This section is added to Chapter 8. It presents the Administrative
Programs and Controls that were previously included in Chapter 12 as
Technical Specifications, Limiting Conditions of Operation (LCO) or
as Program Controls.

BASIS: This new section incorporates certain Limiting Condition of
Operations (LCOs), Design Features and Administrative Programs
formerly in Chapter 12, Technical Specifications. These requirements
were converted to Administrative Controls as described in Section 8.4
in accordance with NUREG-1745.

8.4.1/8.4-1

This section presents the Radioactive Effluent Control Program that
was previously provided in Appendix 12A, Section A 5.5. Section
8.4.1 is includes the controls placed on helium leak rate (Old LCO
3.1.5 and on canister surface smearable contamination limits (Old LCO
3.2.1). Administrative controls on these items are included as they are
considered to be potential contributors to radioactive effluent. Section
8.4.1.2 increases the allowable surface contamination limits.
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CHAPTER 8 (CONTINUED)

8.4.2/8.4-2

This section presents the Storage System Operations Program that was
previously provided in Appendix 12A, Sections A5.1 and A5.2.
Section 8.4.2 includes the controls on time in transfer cask for the
vacuum condition (Old LCO 3.1.1), the control on vacuum drying
pressure (Old LCO 3.1.2), the control on helium backfill pressure (Old
LCO 3.1.3) and the control on allowable helium leak rate (Old LCO
3.1.4).

This section also presents the controls on supplemental (in-pool or
forced air) cooling of the canister in the unlikely event that time in
vacuum condition limits are not met.

8.4.3/8.4-9

This section presents the ISFSI Operations Program that was
previously provided in Appendix 12A, Sections A5.2 and the Design
Features descriptions in Section B3.0. Section 8.4.3 includes the
controls on ISFSI pad construction, lift height limits, concrete cask
positioning, concrete cask surface dose rate limits (Old LCO 3.2.2) and
the air temperature-monitoring requirement of (Old LCO 3.1.6). The
air temperature monitoring control, which demonstrates that the heat
removal system is operable is included as (New) LCO 3.1.2.

This section presents revised parameters for concrete (ISFSI) pad
construction.

This section also presents the control requirement for surveillance after
an off-normal or accident event, or a natural phenomena event.

8.4.4/8.4-15

This section presents the fuel selection criteria that are considered in
the approved contents. It includes the criteria previously provided in
Appendix 12B, Section B2.0. These criteria include the requirement to
verify fuel based on cool time and, for high burnup fuel, to verify oxide
layer thickness. This section points to Sections 2.1.1 and 2.1.2 of
Chapter 2, as the fuel descriptions have been moved from Section B2.0
to these sections for PWR and BWR fuel, respectively.

It includes a boron concentration measurement requirement for boron
credit.
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CHAPTER 9

Note: Chapter Table of Contents, List of Figures and List of Tables updated to reflect chapter

revisions.

Various References to Chapter 12 have been revised throughout.

9.1.2.1/9.1-5 Added load test requirement for 100-ton transfer cask.

9.1.2.1/9.1-5 Revised weights used in load tests based on weights revised in Chapter
3.

9.1.2.3/9.1-6 Added an optional provision for conducting a pressure test of the
transportable storage canister during fabrication. Either a hydrostatic
or pneumatic pressure test may be performed in accordance with NB-
6200 or NB-6300. (Steps remain in the operating procedure for
conducting the pressure test during the canister loading and closing
sequence in the event the test is not performed at fabrication.)

9.1.6/9.1-8 Added provision for the use of METAMIC® neutron absorber material.

9.1.6.1/9.1-9 Added description of the neutron absorber material sampling plan.
This plan is applied to ensure that the required level of "B is obtained
in fabricated neutron absorber plates.

9.1.6.2/9.1-9 Added description of the wet chemistry testing method for
determination of boron content.
BASIS: Wet chemistry is an industry accepted method of determining
'°B content and is used to qualify thermal neutron absorption (neutron
blackness testing) targets.

N/A/9.2-2 Deleted the requirement to verify and report the thermal performance

of the first storage unit placed in service.

BASIS: The heat removal system is verified to be operational in
accordance with LCO 3.1.2. The heat removal is accomplished using a
chimney effect, passive system constructed of structural steel
components. There are no components of the system that can fail to
operate in normal conditions. The adequacy of the chimney effect
system is demonstrated by the successful operation of installed system
of similar design.

CHAPTER 10
Note: Chapter Table of Contents, List of Figures and List of Tables updated to reflect chapter
revisions.
Various References to Chapter 12 have been revised throughout.
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10.1.310.1-2 This section is revised to add the use of automated equipment for weld
inspection. This use decreases operational dose.
BASIS: Field experience.

10.2/10.2-1 Added descriptions of the alternate baffle design and the supplemental
shielding fixture. The supplemental shielding fixture may be field
installed. Added reference to the MCBEND code used for shielding
evaluations of the 100-ton transfer cask.

10.3/10.3-1 Added description of fuel configuration used to establish the bounding
dose rates for the 100-ton transfer cask.

10.3.1/10.3-1 Added reference to summary tables for dose rates associated with the
use of the standard and 100-ton transfer casks.

10.3.2/10.3-2 Deleted requirement for daily inspections of the concrete cask inlets

and outlets.

BASIS: Daily recording of air ambient temperature and the air
temperature at all four air outlets on each of the concrete cask provides
adequate early indication of loss of cooling capability. Since the
system is passive, and has structural integrity, clearing of inlets or
outlets is expected to be readily accomplished. Administrative controls
establish the maximum allowable temperature difference between the
ambient and outlet air temperatures.

Revised total dose rates for loading single PWR and BWR systems and
20 cask arrays. The revised total dose rates are significantly less than
the previously reported dose rates.

BASIS: The revised dose rate analysis considers recent operational
experience and consideration of “time in exposure zone” rather than the
total time required to perform an activity. This distinction occurs
because personnel are not continuously present in the maximum
radiation zone during a specific activity or sequence of related
activities.

Table 10.3-1/10.3-5

This table is revised to reflect reduced exposure during weld inspection
through the use of automated equipment and reduced exposure during
weld equipment set through the use of supplemental shielding. The
time of exposure is revised to reflect the duration of the exposure rather
than the total time taken for an activity. Exposure is based on the
standard transfer cask.
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CHAPTER 10 (CONTINUED)

Table 10.3-2/10.3-6

This table is added to present calculated exposure based on the 100-ton
transfer cask.

Tables 10.3-5 through
10.3-8

These tables are revised to reflect the reduction in total dose and
average total dose based on deleting the daily inspection requirement.

10.4/10.4-2

A description of how distances are measured is added.

Figures 10.4-1 and 10.4-
2 and Tables 10.4-1 and
10.4-2

These figures and tables are revised to provided recalculated dose rates
based on a corrected grouping of neutron energy spectra.

CHAPTER 11
Note: Chapter Table of Contents, List of Figures and List of Tables updated to reflect chapter
revisions.
Various References to Chapter 12 have been revised throughout.
11.1.1/11.1-2 Temperatures revised due to improved fuel modeling to establish
conductivities. Increased heat transfer disk allowable temperature.
11.1.2/11.2-3 Temperatures revised due to improved fuel modeling to establish

conductivities. Increased heat transfer disk allowable temperature.

11.1.3.3/11.1.3-1

Off-normal handling case is revised to account for horizontal handling
of the canister, using the 100-ton transfer cask (revised tabular results).

11.2.1.3/11.2.1-1

Canister pressure analysis is revised to account for the increased
pressure from the BPRA gases. Details of the classical analysis are
removed.

The canister stress evaluation is revised based on minor revisions in the
canister model.

11.2.3.3/11.2.3-1

Deletes reference to specific kesr values for normal and accident
conditions.

11.2.4.3/11.2.4-7

Revises reported stresses based on slightly increased weights.

11.2.4.3.1/11.2.4-12

This section is added to present the analysis of an alternate baftle
assembly design. The alternate baffle assembly deforms under impact
loading to reduce the g-loading on the concrete cask and canister. The
reduced impact loading allows a higher lift height of the concrete cask,
increasing the options for its movement. The added analysis results in
text flow.
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CHAPTER 11 (CONTINUED)

11.2.6.1/11.2.6-1

The fire analysis is revised to consider a fire consisting of 350 gallons
of flammable liquid. This assumption allows the use of additional
equipment within the ISFSI enclosure during transfer of the loaded
concrete cask. There is no change in the assumed design basis fire
duration.

11.2.7.3/11.2.7-1

Temperatures revised due to improved fuel modeling. Increased heat
transfer disk allowable temperature.

11.2.8.2.1/11.2.8-5

The earthquake analysis is slightly revised to consider slight increases
in the center of gravity height of the concrete cask based on slight
component weight increases.

The allowable earthquake loading is increased.

BASIS: The controlling factor is sliding. As coefficient of friction
increases the allowable earthquake load increases.

11.2.9.2/11.2.9-2

Revised to reflect slight changes in total weight and volume. Tabular
stress results revised to reflect changes. Margins of Safety of 10 or
greater as specified as “large.”

11.2.11.3/11.2.11-2

Revised to reflect slight change in weight. Weight used is
conservatively less.

11.2.12.3/11.2.12-2

Revised to evaluate the use of 28 day concrete compressive strength to
5,000 psi, and dry concrete and soil densities to 160 Tbs/ft’. Required
reevaluation of component stresses in tip-over event.
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CHAPTER 12

Note: Chapter Table of Contents, List of Figures and List of Tables updated to reflect chapter

revisions.

All

Chapter 12 is revised throughout tc incorporate NUREG-1745
(“Standard Format and Content for Technical Specifications for 10
CFR 72 Cask Certificates of Compliance™).

The principal revisions include the conversion of most LCOs to
Administrative or Program Controls, which are added to Section 8.4 of
the Operating Procedures in Chapter 8.

The format of Chapter 12 is revised to facilitate its attachment to a
future Certificate of Compliance.

Due to the extent of the revision to Chapter 12, revision bars are not
used.

1.1/12-3

Definitions have been rearranged and minor revisions have been made
to the definitions for “Operable” (removed temperature limits), for
“High Burnup Fuel” (extended burnup to 60,000 MWD/MTU),
“Loading Operations” (remove reference to post-storage operations),
and “Transport Operations” (included reference to use of lifting lugs).

1.2/12-8

No material changes have been made to this Section.

1.3/12-11

No material changes have been made to this Section.

1.4/12-15

No material changes have been made to this Section.

2.0/12-18

This section is revised throughout. Fuel Specifications and Loading
Conditions are moved to Section 2.0 of Chapter 2. PWR and BWR
fuel specifications and loading conditions are presented in Sections
2.1.1 and 2.1.2 of Chapter 2, respectively. Site Specific (Maine
Yankee) fuel description is provided in Section 2.1.3 of Chapter 2.

This revision eliminates Appendix 12B.

Section of fuel, including high burnup fuel is supported by the
Administrative Control provision of Section 8.4.4.

3.0/12-19

No material changes have been made to this Section.

LCO 3.1.1/12-22

This LCO is revised by moving the time limits to an Administrative
Control provision in Section 8.4.2.1.
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CHAPTER 12 (CONTINUED)

LCO 3.1.2/NA This LCO is deleted. It is replaced by an Administrative Control
provision in Section 8.4.2.2.

LCO 3.1.3/NA This LCO is deleted. It is replaced by an Administrative Control
provision in Section 8.4.2.3.

LCO 3.1.4/NA This LCO is deleted. It is replaced by an Administrative Control
provision in Section 8.4.2.1.

LCO 3.1.5/NA This LCO is deleted. It is replaced by an Administrative Control
provision in Section 8.4.1.1.

LCO 3.1.6/NA This LCO is renumbered to LCO 3.1.2. It is supported by an
Administrative Program provision in Section 8.4.3.5.

LCO 3.1.7/NA This LCO is deleted. It is replaced by an Administrative Control
provision in Section 8.4.2.1.

LCO 3.2.1/NA This LCO is deleted. It is replaced by an Administrative Control
provision in Section 8.4.1.2.

LCO 3.2.2/NA This LCO is deleted. It is replaced by an Administrative Control
provision in Section 8.4.3.4.

4.0/12-26 This section is revised to include the Design Features previously

reported in Appendix 12B, Section B3 and the alternatives to the
ASME Code employed in the system design.

Section 4.3.1 revises the earthquake loading for the UMS system.

BASIS: Section 11.2.8 shows that the controlling factor is sliding. As
coefficient of friction increases the allowable earthquake load
increases.

5.0/12-33 This section is revised throughout, but retains the requirement for dry
run training for system operations including loading, closing, sealing,
inspection, testing, and movement.

The requirement for reporting on the thermal performance of the first
system placed in service is deleted.

BASIS: LCO 3.1.2, formed, steel structure of air flow path, ease of
clearing obstructions, performance of systems already in service.

CHAPTER 13

Section/Page Change

13.3/13.3-1 Dates removed from CFR references.

ED20011047 Page B23 of B23




THIS PAGE INTENTIONALLY LEFT BLANK



EA790-SAR-002

DockeT No. 72-1015

'MS

UNIVERSAL MPC SYSTEM®

SAFETY
ANALYSIS

REPORT

for the

UMS° Universal Storage System
JUNE2001 REVISIONUMSS-01C

NAC
A INTERNATIONAL




FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C
List of Effective Pages

Master Table of Contents | S UUUUUUUPRUP Revision 0
SRR Revision UMSS-01C 1.2-1.iiiiinee, Revision UMSS-01C
1} SUUUOPR Revision UMSS-01C L1220t Revision 0
151 IS ORIV UUORRROR Revision 0 1.2-3 e Revision UMSS-01C
IV Revision UMSS-01C 1.2-4. Revision UMSS-01C
Vo eerveeeereeeene Revision UMSS-01C 1.2-5 e Revision UMSS-01C
1 BSOSO Revision UMSS-01C 1.2-6..cereiecene Revision UMSS-01C
12 | SRR Revision UMSS-01C 1.2-7 e Revision UMSS-01C
121 ) EUUROR Revision UMSS-01C 1.2-8uereiieeenn Revision UMSS-01C
1, SOORRR Revision UMSS-01C 1.2-9. e, Revision UMSS-01C
) SRR Revision UMSS-01C 1.2-10...cueeeeeee. Revision UMSS-01C
Xi cevrveerereeneeenns Revision UMSS-01C 1.2-11.iiinns Revision UMSS-01C
b3 ) SRS Revision UMSS-01C 1.2-12.iens Revision UMSS-01C
XHT ceviveeeeeieeeeenne Revision UMSS-01C 1.2-13 s Revision UMSS-01C
X1V vieeecerneeenns Revision UMSS-01C 1.2-14...ee Revision UMSS-01C
XV eeeeeiereeeenns Revision UMSS-01C 1.2-15. s Revision UMSS-01C
XVI iveeeeiieeneeens Revision UMSS-01C 1.2-16......c.uc.... Revision UMSS-01C
XV cveecieeieerenn Revision UMSS-01C 1.2-17 e Revision UMSS-01C
XVHT e, Revision UMSS-01C 1.2-18. Revision UMSS-01C

1.2-19.. Revision UMSS-01C

Chapter 1 1.2-20.iee. Revision UMSS-01C

[ TR Revision UMSS-01C 1220, Revision UMSS-01C
| SO Revision UMSS-01C 1.2-22 e Revision UMSS-01C
I OO Revision 0 1.2-23. . Revision UMSS-01C
-2 Revision UMSS-01C 1.2-24................. Revision UMSS-01C
-3 e Amendment | 1.2-25. e, Revision UMSS-01C
-4 e Revision UMSS-01C 1.2-26....0ceeenn. Revision UMSS-01C
I-5 e Amendment 1 1.2-27 e Revision UMSS-01C
1-6 e Revision UMSS-01C 1.2-28..in. Revision UMSS-01C
1-7 e Revision UMSS-01C 1.2-29.. e Revision UMSS-01C
1-8 e, Revision UMSS-01C L3-1n Revision UMSS-01C
EL-1 s Revision UMSS-01C 1320, Revision UMSS-01C
L1-2 s Revision UMSS-01C 1.3-3 i Amendment 1
1.1-3 . Revision UMSS-01C Td-1oirecieeee Revision 0



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C
List of Effective Pages (continued)

14-2 e, Revision 0 1.5-35 e, Revision 0
L5-T e, Revision 0 1.5-36...cccvvennn. Revision UMSS-01C
L5-2 e Revision 0 1.5-37. i Revision UMSS-01C
L5-3 e Revision 0 1.5-38...ccevee. Revision UMSS-01C
L5-4 s Revision 0 1539, Revision 0
1.5-5 i, Revision UMSS-01C 15440, Revision 0
1.56 e, Revision 0 1541, Revision 0
157 oo, Revision 0 1.5-42 e, Revision 0
15-8 e Revision 0 1.543............ SR Revision 0
1.5-9 i, Revision UMSS-01C 1.5-44................ Revision UMSS-01C
15-10 o, Revision 0 L5445, Revision 0
L5-11 .. Revision UMSS-01C 1.5-46....cooviiiiiieeceen, Revision 0
1.5-12 e, Revision 0 1547, Revision UMSS-01C
E5-13 e, Revision 0 1.5-48................. Revision UMSS-01C
L5-14 e, Revision 0 L5-49. e, Revision 0
FS-15 v Revision 0 1.5-50u i, Revision 0
ES-16 o, Revision 0 L5-51ciiieeeee, Revision 0
1.5-17 Revision UMSS-01C 1.5-52 e Revision 0
LS5-18 e, Revision 0 L1.5-533 e, Revision 0
E5-19 i Revision 0 1.5-54 e, Revision 0
1.5-20 e, Revision 0 16-1.coinnn. Revision UMSS-01C
1.5-21 o Revision UMSS-01C L6-2eeeeen. Revision 0
1522 e, Revision 0 L7-1...... s Revision 0
L5-23 e, Revision 0 L7200, Revision UMSS-01C
1524 e, Revision 0 173, Revision UMSS-01C
15-25 e, Revision 0 L8l Revision UMSS-01C
1.5-26 i, Revision 0 1.8-2. i, Revision UMSS-01C

1.5-27 Revision UMSS-01C

1.5-28 o, Revision 0 31 drawings (see Section 1.8)
L1529 Revision 0

1.5-30 i, Revision 0 Chapter 2

L5-31 e, Revision 0 240 e, Revision UMSS-01C -
1532 o, Revision 0 2400 e, Revision UMSS-01C
1.5-33 ., Revision UMSS-01C 211 e, Amendment 1
1.5-34 ............... Revision UMSS-01C 240V e Revision UMSS-01C



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C.
List of Effective Pages (continued)

2-1 e Revision 0 22-11.neeee. Revision UMSS-01C
2-2 e Revision UMSS-01C 2.3 et Revision 0
2-3 e Revision 0 2.3 2 Revision 0
2.1-1 s Revision UMSS-01C 2.3 e Revision 0
2.1.1-1 s Revision UMSS-01C 2.34............ ....... Revision UMSS-01C
2.1.1-2 e Revision UMSS-01C 2.3-5.. eerieen... Revision UMSS-01C
2113 Revision UMSS-01C 236 Revision UMSS-01C
2114 e Revision UMSS-01C 23T e Revision 0
2.1.2-1 e Revision UMSS-01C 2.3-8.eeeeeeeenn Revision UMSS-01C
2.1.2-2 s Revision UMSS-01C 239 Revision UMSS-01C
2.1.2-3 e Revision UMSS-01C 2.3-10. e Revision 0
2124 ...l Revision UMSS-01C 23-1.inen, Revision UMSS-01C
2,131 e Revision UMSS-01C 2312 Revision UMSS-01C
2.1.3-2 s Revision UMSS-01C 2.3-13. . Revision UMSS-01C
2.1.3-3 e Revision UMSS-01C 23-14.. Revision UMSS-01C
2134 .. Revision UMSS-01C 2.3-15. s Revision UMSS-01C
2135 Revision UMSS-01C 2.3-16.cunennee. Revision UMSS-01C
2136 s Revision UMSS-01C 2317, Revision UMSS-01C
2037 e, Amendment 1 23-18 . Revision UMSS-01C
2.1.3-8 s Revision UMSS-01C 2.3-19 e, Revision UMSS-01C
2139 Revision UMSS-01C 24-Toiiiiiien. Revision UMSS-01C
2.1.3-10 ..oeeee Revision UMSS-01C 2.4-2 e Revision 0
203-10 i Amendment 1 243, Revision 0
21.3-12 s Revision UMSS-01C 244 e, Revision 0
2.1.3-13 Revision UMSS-0IC 2.5, Revision 0
220 e, Amendment | 252 e Amendment |

222 e, Revision 0

2.2-3 Revision 0 Chapter 3

224 Revision 0 340 e, Revision UMSS-01C
2.2-5 e Revision 0 2 | R Revision UMSS-01C
226 e Revision 0 34111 v Revision UMSS-01C
22T e Revision 0 341V e, Revision UMSS-01C
2.2-8 e Revision 0 34V e Revision UMSS-01C
229 e Revision 0 3VI e, Revision UMSS-01C
2.2-10 e, Revision 0 3-Vil cevecieeeeeen, Revision UMSS-01C



FSAR - UMS® Universal Storage System ' June 2001
Docket No. 72-1015 Revision UMSS-01C

List of Effective Pages (continued)

3041 e Revision 0 34.1-9............ Revision UMSS-01C
3.1-2 e Revision UMSS-01C 34.1-10.............. Revision UMSS-01C
3.1-3 e Revision UMSS-01C 34.1-11.............. Revision UMSS-01C
314 e Revision UMSS-01C 34.2-T e Revision
31-5 e Revision UMSS-01C 34.2-2......... ....Revision UMSS-01C
316 Revision UMSS-01C 34.3-1.eeeee. Revision UMSS-01C.
3.1-7 i, Revision UMSS-01C 3432 e Revision 0
3.2-1 e Revision 0 3433 Revision UMSS-01C
3.2-2 e Revision UMSS-01C 3434, Revision 0
3.2-3 e, Revision UMSS-01C 34.3-5. s Revision UMSS-01C
324 i Revision UMSS-01C 343-6............... Revision UMSS-01C
331 e Revision 0 3437 Revision UMSS-01C
332 e Revision UMSS-01C 3.43-8.ciiiiiriiine Revision UMSS-01C
333 Revision UMSS-01C 3439 Revision UMSS-01C
334 e, Revision 0 3.4.3-10.............. Revision UMSS-01C
33-5 Revision UMSS-01C 343-11....cccnnne. Revision UMSS-01C
336 e, Revision 0 34.3-12.............. Revision UMSS-01C
33T e, Revision UMSS-01C 3.4.3-13.............. Revision UMSS-01C
338 e, Revision UMSS-01C 343-14.............. Revision UMSS-01C
339 e, Revision 0 343-15. . Revision UMSS-01C
3.3-10 e Revision 0 343-16............. Revision UMSS-01C
3311 e Revision 0 34317 Revision UMSS-01C
33-12 o, Revision UMSS-01C 343-18............. Revision UMSS-01C
33-13 Revision UMSS-01C 3.4.3-19.............. Revision UMSS-01C
33-14 Revision UMSS-01C 3.4.3-20.............. Revision UMSS-01C
33-15 i, Revision UMSS-01C 34321 Revision UMSS-01C
33-16 . Revision UMSS-01C 34.3-22.............. Revision UMSS-01C
34.0-1 e Revision 0 3.4.3-23... Revision UMSS-01C
34.0-2 e, Revision 0 343-24............. Revision UMSS-01C
3403 e, Revision O 3.4.3-25............. Revision UMSS-01C
3414 Revision 0 3.4.3-26.............. Revision UMSS-01C
34.1-5 i, Revision 0 343-27....... Revision UMSS-01C
3416 i Revision 0 3.4.3-28..ee Revision UMSS-01C
34.0-T oo, Revision 0 343-29.............. Revision UMSS-01C
34.1-8 ... Revision UMSS-01C 3.4.3-30.............. Revision UMSS-01C



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C
List of Effective Pages (continued)

34331 ............. Revision UMSS-01C 34.3-66.............. Revision UMSS-01C
34.3-32 ... Revision UMSS-01C 34.3-67.............. Revision UMSS-01C
343-33 .. Revision UMSS-01C 34.3-68.............. Revision UMSS-01C
343-34 ... Revision UMSS-01C 34.3-69.............. Revision UMSS-01C
34335 ... Revision UMSS-01C 3.4.3-70...ccueees Revision UMSS-01C
34.3-36............. Revision UMSS-01C 343-Tl.enne, Revision UMSS-01C
34.3-37 ... Revision UMSS-01C 34.3-72..cccneeene. Revision UMSS-01C
34.3-38 ............. Revision UMSS-01C 34.3-73.nne Revision UMSS-01C
34.3-39............ Revision UMSS-01C 343-74.............. Revision UMSS-01C
34.3-40............. Revision UMSS-01C 34.3-75.cieenn. Revision UMSS-01C
34341 ... Revision UMSS-01C 343-76............. Revision UMSS-01C
34342 ............. Revision UMSS-01C 34377 oo Revision UMSS-01C
34343 ... Revision UMSS-01C 34.3-78..cvciiene Revision UMSS-01C
343-44 ... Revision UMSS-01C 34.3-79..cccen. Revision UMSS-01C
34.345......... Revision UMSS-01C 3.4.3-80.............. Revision UMSS-01C
34346............ Revision UMSS-01C 3.43-81.............. Revision UMSS-01C
34347 ... Revision UMSS-01C 34.4-1................ Revision UMSS-01C
34348 ............ Revision UMSS-01C 344-2.......... Revision UMSS-01C
34349 ... Revision UMSS-01C 3443 .. Revision UMSS-01C
34.3-50............. Revision UMSS-01C 3444......... Revision UMSS-01C
34351 . Revision UMSS-01C 3445, Revision UMSS-01C
3.4.3-52 e Revision UMSS-01C 344-6.............. Revision UMSS-01C
343-53 ... Revision UMSS-01C 3447 Revision UMSS-01C
34.3-54 ............. Revision UMSS-01C 3448 Revision 0
34.3-55 . Revision UMSS-01C 3449, Revision 0
34.3-56 ............. Revision UMSS-01C 344-10...iieens Revision 0
3.4.3-57 oo, Revision UMSS-01C 344-11.............. Revision UMSS-01C
34.3-58 ............. Revision UMSS-01C 344-12........c... Revision UMSS-01C
34.3-59 ........... Revision UMSS-01C 3.44-13............ Revision UMSS-01C
343-60............. Revision UMSS-01C 344-14.............. Revision UMSS-01C
34.3-61.......... Revision UMSS-01C 344-15.............. Revision UMSS-01C
343-62............. Revision UMSS-01C 3.4.4-16............. Revision UMSS-01C
3.43-63 ............. Revision UMSS-01C 344-17.............. Revision UMSS-01C
343-64 ............. Revision UMSS-01C 3.4.4-18.............. Revision UMSS-01C
34.3-65............. Revision UMSS-01C 3.44-19.............. Revision UMSS-01C



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C

List of Effective Pages (continued)

34.4-20............. Revision UMSS-01C 34.4-55.............. Revision UMSS-01C
344-21......... Revision UMSS-01C 3.4.4-56.............. Revision UMSS-01C
34422 ... Revision UMSS-01C 34.4-57.............. Revision UMSS-01C
3.44-23 ... Revision UMSS-01C 3.44-58.............. Revision UMSS-01C
344-24 ............. Revision UMSS-01C 3.44-59.............. Revision UMSS-01C
3.44-25 ... Revision UMSS-01C 3.4.4-60.............. Revision UMSS-01C
3.4.4-26 ............. Revision UMSS-01C 3.44-61.............. Revision UMSS-01C
34427 ... Revision UMSS-01C 344-62............. Revision UMSS-01C
34428 ... Revision UMSS-01C 344-63.............. Revision UMSS-01C
34429 ... Revision UMSS-01C 344-64.............. Revision UMSS-01C
344-30.......... Revision UMSS-01C 344-65.............. Revision UMSS-01C
344-31 ... Revision UMSS-01C 3.4.4-66.............. Revision UMSS-01C
3.44-32 ... Revision UMSS-01C 3.44-67.............. Revision UMSS-01C
344-33 ............. Revision UMSS-01C 344-68.............. Revision UMSS-01C
344-34 ... Revision UMSS-01C 344-69.............. Revision UMSS-01C
344-35............ Revision UMSS-01C 34.4-70.............. Revision UMSS-01C
34436 ............ Revision UMSS-01C 34.4-71.............. Revision UMSS-01C
34437 ... Revision UMSS-01C 344-72.............. Revision UMSS-01C
34438 ............. Revision UMSS-01C 344-73.............. Revision UMSS-01C
344-39 ........... Revision UMSS-01C 344-74.............. Revision UMSS-01C
344-40........... Revision UMSS-01C 344-75.............. Revision UMSS-01C
34441 ... Revision UMSS-01C 3.4.4-76............. Revision UMSS-01C
34442 ... Revision UMSS-01C 3.44-77.............. Revision UMSS-01C
34443 ... Revision UMSS-01C 3.44-78.............. Revision UMSS-01C
34444 ... Revision UMSS-01C 3451, Amendment 1
344-45..... Revision UMSS-01C 3.5 Revision 0
344-46 ............. Revision UMSS-01C 36-1ciiiiieeee, Amendment |
34447 ... Revision UMSS-01C 36-2 e Amendment |
34448 ........... Revision UMSS-01C 3.6-3 e, Amendment 1
34449 ... Revision UMSS-01C 364 e, Amendment 1
344-50 ............. Revision UMSS-01C 3.6-5. i, Revision UMSS-01C
3.44-51 ... Revision UMSS-01C 366, Amendment 1
344-52 ... Revision UMSS-01C 3.6-7..cnn.. rerreeerneranns Amendment 1
34453 ... Revision UMSS-01C 3.6-8.reeee, Amendment 1
34454 ... Revision UMSS-01C 371 Revision 0



e

FSAR - UMS® Universal Storage System ‘ June 2001
Docket No. 72-1015 Revision UMSS-01C

List of Effective Pages (continued)

372 e Revision 0 422 Revision UMSS-01C
373 s Revision 0 423 Revision UMSS-01C
3.8-1 o Revision UMSS-01C 424t Revision 0
3.8-2 Revision 0 4.2-5. i Revision 0
3.8-3 e Revision 0 426, eereerrrereaaaans Revision 0
3.8-4..eieiecieeeeeeeereennnen. Revision O 42T i, Revision UMSS-01C |
3.8-5 e Revision 0 43-1cciiireinnee Revision UMSS-01C
386 e, Revision 0 432 Revision UMSS-01C
3.8-7 et Revision 0 433 Revision UMSS-01C
3.8-8 e Revision 0 434 Revision UMSS-01C
389 Revision 0 44-1..cninnan, Revision UMSS-01C
3.8-10 i Revision 0 44.1-1....ccoeien. Revision UMSS-01C
3.8-11 e Revision 0 4.4.1-2.....uneenen. Revision UMSS-01C
3.8-12 s Revision UMSS-01C 44,13 Revision UMSS-01C
38-13 s Revision UMSS-01C 4414, Revision 0
3.8-14 ...l Revision UMSS-01C 44 1-50 e Revision O
3.8-15 i, Revision UMSS-01C 4416, Revision 0
4.4.1-Tcveenrenn. Revision UMSS-01C
Chapter 4 4.4.1-8...ccuvveeen. Revision UMSS-01C
41 e, Revision UMSS-01C 4.4.1-9iieeeee Revision
-1 e Amendment 1 4.4.1-10.cciiiiiiiiieinnen Revision 0
2 T LR Revision UMSS-01C 44.1-11 i, Revision 0
-1V s Revision UMSS-01C 4.4.1-12. e Revision 0
4V e, Revision UMSS-01C 4.4.1-13.............. Revision UMSS-01C
4-Vi i, Revision UMSS-01C 44.1-14............. Revision UMSS-01C
4-Vil crevecirerirennns Revision UMSS-01C 4.4.1-15.............. Revision UMSS-01C
4.1-1 e Revision 0 44.1-16.............. Revision UMSS-01C
4.1-2 e Revision UMSS-01C 4.4.1-17.............. Revision UMSS-01C
4.1-3 . Revision UMSS-01C 4.4.1-18 i, Revision 0
4.1-4 .. Revision UMSS-01C 4.4.1-19.............. Revision UMSS-01C
4.1-5 e Revision UMSS-01C 4.4.1-20....ciiiiiieeen, Revision 0
4.1-6 ..o Revision UMSS-01C 44.1-21.............. Revision UMSS-01C
4.1-T o Revision UMSS-01C 44.1-22.............. Revision UMSS-01C
4.1-8 .............. ... Revision UMSS-01C 44.1-23.............. Revision UMSS-01C
4.2-] e Revision 0 4.4.1-24.............. Revision UMSS-01C



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C

List of Effective Pages (continued)

4.4.1-25 ............. Revision UMSS-01C 4.43-11.............. Revision UMSS-01C
4.4.1-26 ............. Revision UMSS-01C 4.4.3-12.............. Revision UMSS-01C
4.4.1-27 ............. Revision UMSS-01C 44.3-13.............. Revision UMSS-01C
4.4.1-28 ............. Revision UMSS-01C 44.3-14.............. Revision UMSS-01C
44.1-29 ............ Revision UMSS-01C 4.4.3-15........ ...... Revision UMSS-01C
44.1-30 ............. Revision UMSS-01C '4.4.3-16.............. Revision UMSS-01C
4.4.1-31 ............. Revision UMSS-01C 4.43-17......cc..... Revision UMSS-01C
4.4.1-32 ... Revision UMSS-01C 4.4.3-18.............. Revision UMSS-01C
44.1-33 ............. Revision UMSS-01C 4.4.3-19.............. Revision UMSS-01C
44.1-34 ............. Revision UMSS-01C 4.4.3-20.............. Revision UMSS-01C
4.4.1-35 ............. Revision UMSS-01C 4.4.4-1coiiriiiiieeeenn, Revision 0
4.4.1-36 ............. Revision UMSS-01C 44.5-1..ccuuunnnn. Revision UMSS-01C
4.4.1-37 oo, Revision UMSS-01C 4452, Revision UMSS-01C
4.4.1-38 ..oneee. Revision UMSS-01C 4453 Revision UMSS-01C
44.1-39 .......... Revision UMSS-01C 44.54.............. Revision UMSS-01C
44140 ............ Revision UMSS-01C 4.4.5-5.....ueun... Revision UMSS-01C
44.1-41 ............ Revision UMSS-01C 44.6-1. oo, Revision 0
44.142 ... Revision UMSS-01C 4471 Revision UMSS-01C
44143 ... Revision UMSS-01C 4472 Revision UMSS-01C
4.4.1-44 ... Revision UMSS-01C 4473 Revision 0
14.145........ Revision UMSS-01C 44.74................ Revision UMSS-01C
4.4.1-46 ............ Revision UMSS-01C 4.4.7-5.0cin. Revision UMSS-01C
4.4.1-47 ... ..... Revision UMSS-01C 4476 Revision UMSS-01C
44.1-48 ............. Revision UMSS-01C L N N USSR Revision 0
34241 e Revision 0 4478 Revision UMSS-01C
4.4.3-1 s Revision UMSS-01C 4479 Revision UMSS-01C
4432 Revision UMSS-01C 44.7-10.............. Revision UMSS-01C
4433 . Revision UMSS-01C 44.7-11.............. Revision UMSS-01C
4434 ... Revision UMSS-01C 44.7-12.............. Revision UMSS-01C
4.43-5 ... Revision UMSS-01C 4481, Revision 0
4436 ... Revision UMSS-01C 4.5-1 i, Amendment 1
443-7 ... Revision UMSS-01C 452, Amendment 1
443-8 ... Revision UMSS-01C 4.5-3 e, Amendment 1
4439 . ... Revision UMSS-01C 454, Amendment 1
443-10............. Revision UMSS-01C 4.5-5. i, Revision UMSS-01C



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 ‘ Revision UMSS-01C.

List of Effective Pages (continued)

4.56 oirreereeirecieeeene Amendment 1 S5-XI eevrvveniennennn Revision UMSS-01C
45T iieeiieeeereveeenenne Amendment 1 S.0-Toiiiies Revision UMSS-01C
4.5-8 oo Amendment 1 512 Revision UMSS-01C
4.5-9 i Revision UMSS-01C 513 Revision UMSS-01C
4.5-10 e Amendment 1 5.14...................Revision UMSS-01C
4511 oo, Amendment 1 5.1-5.... veeserenn. Revision UMSS-01C
4.5-12 e, Amendment 1 51-6.cciennnne Revision UMSS-01C
4.5-13 e, Amendment 1 TN o S Revision UMSS-01C
4514 oo, Amendment 1 S51-8ureviiiinen Revision UMSS-01C
4.5-15 e Amendment 1 519, Revision UMSS-01C
4.5-16 ueeiriieeieereees Amendment 1 5.1-10.cccccieene Revision UMSS-01C
4.5-17 oo Revision UMSS-01C S.01-11.ins Revision UMSS-01C
4.5-18 oo, Amendment 1 51-12.s Revision UMSS-01C
4.5-19 e, Amendment 1 5.1-130 s Revision UMSS-01C
4.5-20 oo Amendment 1 5.1-14.....n Revision UMSS-01C
4.5-2] oo, Amendment 1 S5.1-15c e Revision UMSS-01C
4.5-22 e, Amendment 1 52-1uiiiiiiiniin Revision UMSS-01C
4.5-23 e, Amendment 1 52 1-1oennnn. Revision UMSS-01C
4.6-1 oo Revision UMSS-01C 5212, Revision UMSS-01C
F.6-2 e, Revision 0 52130, Revision UMSS-01C
F.6-3 e, Revision 0 5214, Revision UMSS-01C
4.6-4 ..., Revision UMSS-01C 5.2.1-5. . Revision UMSS-01C
5.22-Tocoiiiins Revision UMSS-01C

Chapter § 5222 Revision UMSS-01C

ST e Revision UMSS-01C 5223, Revision UMSS-01C
I | RS Revision UMSS-01C 5224 Revision UMSS-01C
Seitlcveeiiiiienn, Revision UMSS-01C 52.2-5. . Revision UMSS-01C
SV e, Revision UMSS-01C 5.2.2-6.uueen, Revision UMSS-01C
S5V e Revision UMSS-01C 5231, Revision UMSS-01C
SVl coiiieeeiieeen, Revision UMSS-01C 5232 Revision UMSS-01C
SVl cecvrreeniieenne Revision UMSS-01C 5233 s Revision UMSS-01C
S5-Vill cecireeinren. Revision UMSS-01C 5234 Revision UMSS-01C
RS b Revision UMSS-01C 5.23-5 s Revision UMSS-01C
LS SR Revision UMSS-01C 5236, Revision UMSS-01C
SX1verrieeireeninenns Revision UMSS-01C 5.2.3-T e, Revision UMSS-01C



FSAR - UMS® Universal Storage System ‘ June 2001
Docket No. 72-1015 Revision UMSS-01C

List of Effective Pages (continued)

52.3-8 i Revision UMSS-01C 53.1-Tcoeeneenn Revision UMSS-01C
5239 i Revision UMSS-01C 5318 Revision UMSS-01C
5.2.3-10............. Revision UMSS-01C 53.19..c. Revision UMSS-01C
52.3-11 .coeeneee Revision UMSS-01C 5.3.1-10.............. Revision UMSS-01C
523-12 ... Revision UMSS-01C 53.2-1......... ...Revision UMSS-01C
52.3-13............. Revision UMSS-01C 5322 Revision UMSS-01C |
52.3-14 ............ Revision UMSS-01C 53.2-3 s Revision UMSS-01C
52.3-15 i Revision UMSS-01C 5324, Revision UMSS-01C
5.2.3-16 ............. Revision UMSS-01C 5.3.2-50 s Revision UMSS-01C
5.2.3-17 e Revision UMSS-01C 5.3.26.ccuueennn Revision UMSS-01C
5.2.3-18 ............. Revision UMSS-01C 5327 e Revision UMSS-01C
5.2.3-19 ............. Revision UMSS-01C 53.2-8.ccciiinenn Revision UMSS-01C
5.2.3-20 ............. Revision UMSS-01C 5329, Revision UMSS-01C
5.2.3-21 e Revision UMSS-01C 5.3.2-10....c.uue. Revision UMSS-01C
52.3-22 . Revision UMSS-01C 53.2-11.ieee. Revision UMSS-01C
52323 . Revision UMSS-01C 53.2-12.ciee, Revision UMSS-01C
52324 ... Revision UMSS-01C 5.3.2-13.....e Revision UMSS-01C
52325 Revision UMSS-01C 5.3.2-14.............. Revision UMSS-01C
5.2.3-26 ............. Revision UMSS-01C 5.3.2-15. s Revision UMSS-01C
5.2.3-27 s Revision UMSS-01C 5.3.2-16.............. Revision UMSS-01C
52328 e Revision UMSS-01C 53.2-17.in. Revision UMSS-01C
5.2.3-29 ... Revision UMSS-01C 5.3.2-18.e Revision UMSS-01C
5.2.3-30 ... Revision UMSS-01C 5.3.2-19...cec. Revision UMSS-01C
5.2.3-31 e, Revision UMSS-01C 5.3.2-20.cice Revision UMSS-01C
5.2.3-32 Revision UMSS-01C 53221 Revision UMSS-01C
5.2.3-33 ... Revision UMSS-01C 5.3.2-22........... Revision UMSS-01C
52334 ... Revision UMSS-01C 53.2-23. Revision UMSS-01C
5.2.3-35 i Revision UMSS-01C 532-24.............. Revision UMSS-01C
531 oo, Revision UMSS-01C 532250, Revision UMSS-01C
S3.0-1 s Revision UMSS-01C 5.3.2-26....cc....... Revision UMSS-01C
53.01-2 Revision UMSS-01C S54-leinninnne Revision UMSS-01C
5303 s Revision UMSS-01C 54.1-1o.. Revision UMSS-01C
53.14............. Revision UMSS-01C 54.1-2....nn. Revision UMSS-01C
5305, Revision UMSS-01C 5413 Revision UMSS-01C
53.1-6 ... Revision UMSS-01C 54.14............ Revision UMSS-01C

10



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C

List of Effective Pages (continued)

54.1-5 v Revision UMSS-01C 54.2-32.............. Revision UMSS-01C
54.1-6 .......c...c... Revision UMSS-01C 54.2-33..cccceie Revision UMSS-01C
54.1-7 v Revision UMSS-01C 54.2-34............ Revision UMSS-01C
54.1-8 ... Revision UMSS-01C 551 Revision UMSS-01C
54.2-1 ... Revision UMSS-01C 552, Revision UMSS-01C
54.2-2 i Revision UMSS-01C 5.5-3 i Revision UMSS-01C
5423 i, Revision UMSS-01C 5.5 Revision 0
5424 .............. Revision UMSS-01C 5.5 e Revision 0
54.2-5 e, Revision UMSS-01C 5.56. i Revision UMSS-01C
54.2-6............... Revision UMSS-01C 5.5 oo Revision UMSS-01C
54.2-T covennen. Revision UMSS-01C 5.5-8 s Revision UMSS-01C
542-8 s Revision UMSS-01C 559 i, Revision UMSS-01C
5429 ..o Revision UMSS-01C 5.5-10uciiiicnn. Revision UMSS-01C
54.2-10 ............. Revision UMSS-01C 5.5-11icciiinns Revision UMSS-01C
54.2-11 ... Revision UMSS-01C 55-12. i, Revision UMSS-01C
54.2-12 ............. Revision UMSS-01C 5.5-13 s Revision UMSS-01C
5.4.2-13 .. Revision UMSS-01C 5.5-14.ueinnnn.. Revision UMSS-01C
542-14 ............ Revision UMSS-01C 5.6-1oiiiiiieiiecreenne, Amendment 1
54.2-15 s Revision UMSS-01C 5.6.1-1..ccennee. Revision UMSS-01C
54.2-16............. Revision UMSS-01C 5.6.1-2 e, Amendment |
54217 e Revision UMSS-01C 56.1-3 e, Amendment 1
542-18 ... Revision UMSS-01C 5.6.1-4 s Amendment 1
54.2-19 ............ Revision UMSS-01C S5.6.1-5 e, Amendment 1
5.4.2-20 .............Revision UMSS-01C 5.6.1-6................ Revision UMSS-01C
54.2-21 .. Revision UMSS-01C 5.6.1-7................ Revision UMSS-01C
54.2-22 ... Revision UMSS-01C 5.6.1-8................ Revision UMSS-01C
5.4.2-23 ... Revision UMSS-01C 5.6.1-9..iiiiiirinne, Amendment 1
54.2-24 ... Revision UMSS-01C 5.6.1-10...cciiiine Amendment |
54.2-25 ... Revision UMSS-01C 5.6.1-11........c... Revision UMSS-01C
54.2-26 ............. Revision UMSS-01C 5.6.1-12.............. Revision UMSS-01C
54227 e Revision UMSS-01C 5.6.1-13. e, Amendment 1
54.2-28 ............. Revision UMSS-01C 56.1-14...cniinnnnee. Amendment 1
54.2-29 ... Revision UMSS-01C 56.1-15. i, Amendment 1
5.4.2-30 ............. Revision UMSS-01C 5.6.1-16.....uurvecrreaannne. Amendment 1
54.2-31 ............. Revision UMSS-01C 5.6.1-17 e, Amendment 1

11



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C

List of Effective Pages (continued)

5.6.1-18 i, Amendment 1 6.3-5 e, Revision UMSS-01C
5.6.1-19 i, Amendment 1 6.3-6...cccccveenn. Revision UMSS-01C
5.6.1-20 .cccceiinnnnn. Amendment 1 6.3-T o Revision UMSS-01C
5.6.1-21 ............. Revision UMSS-01C 6.3-8..oeeevienee Revision UMSS-01C
5.6.1-22 ............. Revision UMSS-01C 6.39..cceien. Revision UMSS-01C
5.6.1-23 e Amendment 1 6.3-10.......c......... Revision UMSS-01C
56124 ..o, Amendment 1 6.3-11......uee.... Revision UMSS-01C
5.6.1-25 oo Amendment 1 6.3-12...cccuuennn. Revision UMSS-01C
5.6.1-26 wcccueeeeerenen. Amendment 1 6.3-13...cccvre. Revision UMSS-01C
571 e, Revision 0 6.3-14................. Revision UMSS-01C
ST-2 e, Revision 0 6.3-15..ccoiceeen. Revision UMSS-01C
5.7-3 i Revision UMSS-01C 6.3-16................. Revision UMSS-01C
6.3-17.cceireinann Revision UMSS-01C

Chapter 6 6.3-18..ccee. Revision UMSS-01C

6-1 e, Revision UMSS-01C 6.3-19..cccceenn. Revision UMSS-01C
6-11 .oevvrreeeeenennns Revision UMSS-01C 6.4-1..cocnnnennn.n. Revision UMSS-01C
6-111 cvvvverieeenen. Revision UMSS-01C 6.4-2....nin Revision UMSS-01C
6-1V .o, Revision UMSS-01C 6.4-3.i. Revision UMSS-01C
6-V e, Revision UMSS-01C 644, Revision UMSS-01C
6-V1 oo, Revision UMSS-01C 6.4-5.ciiinnn, Revision UMSS-01C
6-Vil oo, Revision UMSS-01C 6.4-6...cccceevennnn. Revision UMSS-01C
6.1-1 oo, Revision UMSS-01C 6.4-7..verrene Revision UMSS-01C
6.1-2 i, Revision UMSS-01C 6.4-8....covvernn Revision UMSS-01C
6.1-3 Revision UMSS-01C 649, Revision UMSS-01C
6.1-4 o Revision UMSS-01C 6.4-10................. Revision UMSS-01C
6.1-5 i, Revision UMSS-01C 6.4-11................. Revision UMSS-01C
6.1-6 ..o Revision UMSS-01C 6.4-12.......occ... Revision UMSS-01C
6.1-7 o Revision UMSS-01C 6.4-13......cccue.. Revision UMSS-01C
6.2-1 o, Revision UMSS-01C 6.4-14................. Revision UMSS-01C
6.2-2 v Revision UMSS-01C 6.4-15................. Revision UMSS-01C
6.2-3 . Revision UMSS-01C 6.4-16................. Revision UMSS-01C
6.3-1 oo Revision UMSS-01C 6.4-17....cuceu..... Revision UMSS-01C
6.3-2 e Revision UMSS-01C 6.4-18............. ....Revision UMSS-01C
633 i Revision UMSS-01C 6.4-19................. Revision UMSS-01C
634 ............ ......Revision UMSS-01C 6.4-20................. Revision UMSS-01C

12



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C

List of Effective Pages (continued)

6.4-21 ..., Revision UMSS-01C 6.5-15. s Revision UMSS-01C
6.4-22 ..o Revision UMSS-01C 6.5-16.......ccc..c... Revision UMSS-01C
6.4-23 .o Revision UMSS-01C 6.5-17...uvieeennee Revision UMSS-01C
6.4-24 ................ Revision UMSS-01C 6.5-18..ccciiieeneee Revision UMSS-01C
6.4-25 oo Revision UMSS-01C 6.5-19............. ....Revision UMSS-01C
6.4-26 ............ ....Revision UMSS-01C 6.5-20.......ccoeeen. Revision UMSS-01C
6.4-27 ..o Revision UMSS-01C 6.5-21...ccceeeenns Revision UMSS-01C
6.4-28 ....cooeennnee. Revision UMSS-01C 6.5-22.ccieeene Revision UMSS-01C
6.4-29 ..o Revision UMSS-01C 6.5-23....reeen Revision UMSS-01C
6.4-30 ....concee. Revision UMSS-01C 6.5-24................. Revision UMSS-01C
6.4-31 ..o Revision UMSS-01C 6.5-25. e Revision UMSS-01C
6.4-32 ..o Revision UMSS-01C 6.5-26.....c.ccounen. Revision UMSS-01C
6.4-33 .o Revision UMSS-01C 6.5-27 oo Revision UMSS-01C
6.4-34 ... Revision UMSS-01C 6.5-28..cceien Revision UMSS-01C
6.4-35 oo Revision UMSS-01C 6.5-29...cvvenen Revision UMSS-01C
6.4-36 ...ocecuvrenn. Revision UMSS-01C 6.5-30....cciiieene Revision UMSS-01C
6.4-37 v, Revision UMSS-01C 6.5-31.cicines Revision UMSS-01C
6.4-38 .o Revision UMSS-01C 6.5-32. e, Revision UMSS-01C
6.4-39 ..o Revision UMSS-01C 6.5-33. i, Revision UMSS-01C
6440 ................ Revision UMSS-01C 6.5-34......cocne.. Revision UMSS-01C
6.4-41 ... Revision UMSS-01C 6.5-35. e Revision UMSS-01C
0.5-1 e, Revision 0 6.5-36......cccveee.. Revision UMSS-01C
60.52 e Revision 0 6.5-37 e Revision UMSS-01C
6.53 e Revision 0 6.5-38...vri Revision UMSS-01C
6.54 i Revision 0 6.5-39.ccis Revision UMSS-01C
6.5-5 i Revision 0 6.5-40................. Revision UMSS-01C
6.56 e Revision 0 6.5-41...covvenneen. Revision UMSS-01C
6.5-7 e Revision 0 6.5-42......ccene. Revision UMSS-01C
0.5-8 oo, Revision 0 6.5-43....cvieen, Revision UMSS-01C
6.5-9 i Revision UMSS-01C 6.5-44................. Revision UMSS-01C
6.5-10 ...cccceel. Revision UMSS-01C 6.5-45...cccienn. Revision UMSS-01C
6.5-11 v, Revision UMSS-01C 6.5-46................. Revision UMSS-01C
6.5-12 ..o Revision UMSS-01C 6.5-47 ..o Revision UMSS-01C
6.5-13 .o Revision UMSS-01C 6.5-48......cocenn. Revision UMSS-01C
6.5-14 ...ccvee. Revision UMSS-01C 6.549................. Revision UMSS-01C

13



ESAR - UMS® Universal Storage System ' June 2001
Docket No. 72-1015 Revision UMSS-01C

List of Effective Pages (continued)

6.6-1 ..o, Amendment 1 6.8-12..ciiiieeeeeeeees Revision 0
6.6.1-1 .ccooerrririenne, Amendment 1 6.8-13..ceeiecee e Revision 0
6.6.1-2 oo, Amendment 1 6.8-14 ... Revision 0
6.6.1-3 ..o, Amendment 1 6.8-15...cieeeeeeereee, Revision 0
6.6.1-4 ..o, Amendment 1 0 6.8-16u Revision 0
6.6.1-5 e, Amendment 1 6.8-17..ooiieiieeeeeeecrene Revision 0
6.6.1-6 ..ooveeriiereeenn Amendment 1 6.8-18..ciieeecee Revision 0
6.6.1-7 v Amendment 1 6.8-19.coiiieiieeeen, Revision 0
6.6.1-8 ............... Revision UMSS-01C 6.8-20.cccieiieereeeeeeereens Revision 0
6.6.1-9 .o, Amendment 1 6.8-21. i, Revision 0
6.6.1-10 ...cccevirrrrennnen. Amendment 1 6.8-22. e, Revision 0
6.6.1-11 .o, Amendment 1 6.8-23 e, Revision 0
6.6.1-12 .o Amendment 1 6.8-24...cciiiree e, Revision 0
6.6.1-13 ..o Amendment 1 6.8-25. e, Revision 0
6.6.1-14 .......ccvvene Amendment 1 6.8-26...ccciiiieeierere, Revision 0
6.6.1-15 . Amendment 1 6.8-27 e, Revision 0
6.6.1-16 ..cccovvvenrnn Amendment 1 6.8-28...coeeeee, Revision 0
6.6.1-17 oo, Amendment 1 6.8-29. e Revision 0
6.6.1-18 ..o Amendment | 6.8-30....ccieiieeeceeeeere Revision 0
6.6.1-19 v, Amendment 1 6.8-31 i, Revision 0
6.6.1-20 oo, Amendment 1 6.8-32 e, Revision 0
6.6.1-21 .o Amendment 1 6.8-33 e, Revision 0
6.7-1 e Revision 0 6.8-34 .o Revision 0
6.7-2 e Revision UMSS-01C 6.8-35 e Revision 0
6.8-1 oo Revision UMSS-01C 6.8-36.ccciieiiieee Revision 0
6.8-2 o, Revision 0 6.8-37 o, Revision 0
6.8-3 e Revision 0 6.8-38 e, Revision 0
6.84 . Revision 0 6.8-39...e Revision 0
6.8-5 o, Revision 0 6.8-40...ccciiiiiicen. Revision 0
6.8 .o Revision 0 6841, Revision 0
6.8-7 e Revision 0 6.8-42 i Revision 0
6.8-8 e Revision 0 6.8-43 o Revision 0 -
6.8-9 oo Revision 0 6844 Revision 0
6.8-10 i, Revision 0 6.8-45...oieeee Revision 0
6.8-11 o, Revision 0 6.8-46..c.ooiieiiein, Revision 0

14



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C.

List of Effective Pages (continued)

6.8-47 oo Revision 0 721 Revision UMSS-01C
6.8-48 ... Revision 0 T 22t Revision 0
6.8-49 ...t Revision 0 T30 Revision 0
6.8-50 ..o Revision 0 % S5 PP OURIN Amendment 1
6.8-51 e Revision 0 T.5T e Revision 0
6.8-52 ..o Revision UMSS-01C
6.8-53 ccrrieen. Revision UMSS-01C Chapter 8
6.8-54 ....ccueneee. Revision UMSS-01C 81 e Revision UMSS-01C
6.8-55 oo Revision UMSS-01C Beil rveeereeiieeens Revision UMSS-01C
6.8-56 ....cconeeenn. Revision UMSS-01C 8-1 oo Revision UMSS-01C
6.8-57 v Revision UMSS-01C 8-2 i Revision UMSS-01C
6.8-58 e Revision UMSS-01C -39 B DR Revision UMSS-01C
6.8-59 ..ooeeeneienne Revision UMSS-01C 8. 1.1-1. e Revision UMSS-01C
6.8-60 ................ Revision UMSS-01C 8.1.1-2 e Revision UMSS-01C
6.8-61 ..o Revision UMSS-01C 8.1.1-3. s Revision UMSS-01C
6.8-62 ...covvrenen Revision UMSS-01C 8.1.14............... Revision UMSS-01C
6.8-63 ..ooreiiie Revision UMSS-01C 8.1.1-5 e, Revision UMSS-01C
6.8-64 ................ Revision UMSS-01C 8116, Amendment 1
6.8-65 ................ Revision UMSS-01C 8.1.1-7 e Revision UMSS-01C
6.8-66 ................ Revision UMSS-01C B L.1-8urireiieeieeee Amendment 1
8.1.2-1.iieies Revision UMSS-01C
Chapter 7 8.1.2-2.iien Revision UMSS-01C
7 e Amendment | 8.1.3-1................ Revision UMSS-01C
L S Revision 0 8.1.3-2.e. Revision UMSS-01C
-1 e Revision 0 8.2-1.iiriiiien. Revision UMSS-01C
T1-2 e Revision 0 8.2-2. i Revision UMSS-01C
28 T I Revision 0 HICEY DI Revision UMSS-01C
T4 e Revision 0 832, Revision UMSS-01C
TA-5 s Revision UMSS-01C 8.3 e, Revision 0
TL-6 e Revision O 834, Revision 0
TL-T e, Revision 0 8.3-5 e, Revision 0
Td-8 e, Revision 0 84-1.criiiiine Revision UMSS-01C
TA=9 e Revision 0 84-2 i Revision UMSS-01C
7.1-10 o, Revision UMSS-01C 843 Revision UMSS-01C
TA-11 i, Revision 0 84-4....vrennns Revision UMSS-01C

15



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C
List of Effective Pages (continued)

84-5 oo, Revision UMSS-01C 10.1-1.cceinnns Revision UMSS-01C
84-6.evvvaannnns Revision UMSS-01C 10.1-2................. Revision UMSS-01C
84-T e Revision UMSS-01C 10.2-1...couveeeee. Revision UMSS-01C
84-8 . Revision UMSS-01C 10.2-2..uiiinns Revision UMSS-01C
84-9 i, Revision UMSS-01C 10.3-1................. Revision UMSS-01C

84-10................ Revision UMSS-01C 1032 Revision UMSS-01C
84-11 .o, Revision UMSS-01C 10.3-3. e Revision UMSS-01C
84-12 ................ Revision UMSS-01C 1034, Revision 0
84-13 ..o Revision UMSS-01C 10.3-5.oinee. Revision UMSS-01C
84-14 ................ Revision UMSS-01C 10.3-6.......ccc....... Revision UMSS-01C
8.4-15 v Revision UMSS-01C 10.3-7. o Revision UMSS-01C
84-16 ................ Revision UMSS-01C 10.3-8.......ue..e. Revision UMSS-01C
8.4-17 . Revision UMSS-01C 10.3-9..cccevrnnn Revision UMSS-01C
8.5-1 o Revision UMSS-01C 10.3-10............... Revision UMSS-01C
104-1................. Revision UMSS-01C
Chapter 9 10.4-2................. Revision UMSS-01C
1S TUUURRR Revision UMSS-01C 104-3................. Revision UMSS-01C
Q-1 i, Revision 0 104-4.............. Revision UMSS-01C
9.1-2 e Revision 0 10.4-5.....ocenn.. Revision UMSS-01C
91-3 e, Revision 0 10.5-1. i Amendment 1
9.14 .., Revision UMSS-01C 10.6-1................. Revision UMSS-01C
9.1-5 e, Revision UMSS-01C
9.1-6 i, Revision UMSS-01C Chapter 11
9.0-7 v Revision UMSS-01C Flet e, Amendment 1
9.1-8 oo Revision UMSS-01C T- . Revision UMSS-01C
9.1-9 ... Revision UMSS-01C | 5 1 IO Revision UMSS-01C
9.1-10 ... Revision UMSS-01C HAv oo Revision UMSS-01C
9.1-11 ., Revision UMSS-01C -V Revision UMSS-01C
9.2-1 e, Revision UMSS-01C T1-vi Revision UMSS-01C
9.2-2 e, Revision UMSS-01C Hl-vii o, Revision UMSS-01C
931 s, Revision 0 I1-viii .o, Revision UMSS-01C
T1-IX e, Revision UMSS-01C
Chapter 10 T1-X e, Revision UMSS-01C
1041 i Amendment 1 I1-Xi oo, Revision UMSS-01C
10-11 e Revision UMSS-01C L1-T e, Revision 0

16



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C

List of Effective Pages (continued)

TLLI-1 e Revision 0 11.2.1-5....cc..nee. Revision UMSS-01C
11.1.1-2 ............. Revision UMSS-01C 11.2.1-6.............. Revision UMSS-01C
11.1.1-3 e Revision 0 11.2.1-7..ee Revision UMSS-01C
T1.1.1-4 e, Revision 0 11.2.2-1 e Revision 0
11.1.1-5 i, Revision 0 11.2.3-1.eenne Revision UMSS-01C
11.1.16 oo Revision 0 11.2.32eceeeeeeormeemmmenssesssnnnns Revision 0
11.1.2-1 e Revision 0 11241, Revision 0
11.1.2-2 e Revision 0 11.24-2. i Revision 0
11.1.2-3 ............. Revision UMSS-01C 11.2.4-3. i Revision 0
11.1.3-1 ............. Revision UMSS-01C 11.24-4...coieeeeeeeee, Revision 0
11.1.3-2 ..o Revision UMSS-01C 11.24-5. e, Revision O
11.1.3-3 ............. Revision UMSS-01C 11.246..ecciiieieiveeeenee Revision 0
11.1.34 ............. Revision UMSS-01C 11.24-7.............. Revision UMSS-01C
11.1.3-5 e Revision UMSS-01C 11.24-8.............. Revision UMSS-01C
11.1.3-6 ............. Revision UMSS-01C 11.2.4-9............ Revision UMSS-01C
11.1.3-7 e Revision UMSS-01C 11.2.4-10............ Revision UMSS-01C
L3-8 s Revision UMSS-01C 11.24-11 e, Revision 0
11.1.3-9 ............ Revision UMSS-01C 11.24-12............ Revision UMSS-01C
11.1.3-10 ........... Revision UMSS-01C 11.2.4-13.......... Revision UMSS-01C
1.1.3-11 ..., Revision UMSS-01C 11.2.4-14............ Revision UMSS-01C
1.1.3-12 .......... Revision UMSS-01C 11.2.4-15............ Revision UMSS-01C
11.1.3-13 ... Revision UMSS-01C 11.2.4-16............ Revision UMSS-01C
11.1.3-14 ........... Revision UMSS-01C 11.2.4-17............ Revision UMSS-01C
11.1.3-15 ........... Revision UMSS-01C 11.2.4-18............ Revision UMSS-01C
11.1.3-16 ........... Revision UMSS-01C 11.24-19............ Revision UMSS-01C
TLA-T i, Amendment 1 11.2.4-20............ Revision UMSS-01C
111422 e Revision 0 11.24-21............ Revision UMSS-01C
TLLS-T e, Revision 0 11.2.4-22............ Revision UMSS-01C
T115-2 e, Revision O 11.2.4-23............ Revision UMSS-01C
11.1.6-1 o Amendment 1 11.2.4-24............ Revision UMSS-01C
11.2-1 e, Amendment | 11.2.4-25............ Revision UMSS-01C
11.2.1-1 o Revision UMSS-01C 11.2.4-26............ Revision UMSS-01C
11.2.1-2 ... Revision UMSS-01C 11.24-27............ Revision UMSS-01C
11.2.1-3 ... Revision UMSS-01C 11.2.4-28............ Revision UMSS-01C
11.2.1-4 ............. Revision UMSS-01C 11.2.4-29............ Revision UMSS-01C

17



FSAR - UMS® Universal Storage System June 2001

Docket No. 72-1015 Revision UMSS-01C
List of Effective Pages (continued) -
11.2.4-30 ........... Revision UMSS-01C 11.2.10-2..ccuiiieieeeceen, Revision 0
11.2.4-31 ........... Revision UMSS-01C 11.2.10-3 e, Revision 0
11.2.4-32 ........... Revision UMSS-01C 11.2.10-4..ieeeeiee Revision 0
11.2.4-33 .......... Revision UMSS-01C I1.2.11-1oiiiiiiieeieeea, Revision 0
11.24-34 ........... Revision UMSS-01C 11.2.11-2............ Revision UMSS-01C
11.2.4-35 .......... Revision UMSS-01C 11.2.11-3............ Revision UMSS-01C
11.2.4-36 ........... Revision UMSS-01C 11.2.114............ Revision UMSS-01C
11.2.4-37 ......... Revision UMSS-01C 112115, Revision 0
11.2.4-38 ........... Revision UMSS-01C 11.2.11-6.ecreeieieeeeen, Revision 0
11.2.4-39 ........... Revision UMSS-01C 11.2.11-7 e, Revision 0
11.2.4-40 ........... Revision UMSS-01C 11.2.11-8............ Revision UMSS-01C
11.2.5-1 e, Revision 0 11.2.119............ Revision UMSS-01C
11.2.6-1 ............. Revision UMSS-01C 11.2.11-10.......... Revision UMSS-01C
11.2.6-2 ............. Revision UMSS-01C 11.2.11-11.......... Revision UMSS-01C
11.2.6-3 e, Revision 0 11.2.11-12.eee Revision 0
11.26-4 oo, Revision 0 11.2.11-130 e Revision 0
11.2.6-5 ............. Revision UMSS-01C 11.2.11-14.......... Revision UMSS-01C o
11.2.7-1 ..., Revision UMSS-01C 11.212-1 e Revision 0
11.2.7-2 e, Revision 0 11.2.12-2............ Revision UMSS-01C
TL28-1 o, Revision 0 11.2.12-3............ Revision UMSS-01C
11.2.8-2 e, Revision 0 11.2.124............ Revision UMSS-01C
11.2.8-3 o, Revision 0 11.2.12-5............ Revision UMSS-01C
TL2.84 i, Revision 0 11.2.12-6............ Revision UMSS-01C
11.2.8-5............. Revision UMSS-01C 11.2.12-7........... Revision UMSS-01C
11.2.8-6............. Revision UMSS-01C 11.2.12-8............ Revision UMSS-01C
11.2.8-7 ..o Revision UMSS-01C 11.2.12-9............ Revision UMSS-01C
11.2.8-8............ Revision UMSS-01C 11.2.12-10.......... Revision UMSS-01C
11.2.9-1 i, Revision 0 IT.212-1 1 Revision 0
11.2.9-2 ... Revision UMSS-01C 11.2.12-120 Revision 0
11.29-3 ... Revision UMSS-01C 11.2.12-13....... ..Revision UMSS-01C
11.294 ... Revision UMSS-01C 11.2.12-14.....one. Revision 0
11.29-5 ............. Revision UMSS-01C 11.2.12-15. Revision 0
11.29-6 ............. Revision UMSS-01C 11.2.12-16.......cue e Revision 0
11.29-7............. Revision UMSS-01C 11.2.12-17 e Revision 0 —
FL210-1 e, Revision 0 11.2.12-18..eeee, Revision 0

18



FSAR - UMS® Universal Storage System
Docket No. 72-1015

June 2001
Revision UMSS-01C

11.2.12-19
11.2.12-20
11.2.12-21
11.2.12-22
11.2.12-23
11.2.12-24
11.2.12-25
11.2.12-26
11.2.12-27
11.2.12-28
11.2.12-29
11.2.12-30
11.2.12-31
11.2.12-32
11.2.12-33
11.2.12-34
11.2.12-35
11.2.12-36
11.2.12-37
11.2.12-38
11.2.12-39
11.2.12-40
11.2.12-41

11.2.12-43
11.2.12-44
11.2.12-45
11.212-46
11.2.12-47
11.2.12-48
11.2.12-49
11.2.12-50
11.2.12-51
11.2.12-52
11.2.12-53

Revision UMSS-01C
Revision 0

..........................

Revision 0

..........................

..........................

Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
11.2.12-42 ......... Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
Revision UMSS-01C
......... Revision UMSS-01C
Revision UMSS-01C

List of Effective Pages (continued)

11.2.12-54.......... Revision UMSS-01C
11.2.12-55.......... Revision UMSS-01C
11.2.12-56.......... Revision UMSS-01C
11.2.12-57.......... Revision UMSS-01C
11.2.12-58..........Revision UMSS-01C
11.2.12-59.......... Revision UMSS-01C
11.2.12-60.......... Revision UMSS-01C
11.2.12-61.......... Revision UMSS-01C
11.2.12-62.......... Revision UMSS-01C
11.2.12-63.......... Revision UMSS-01C
11.2.12-64.......... Revision UMSS-01C
11.2.12-65.......... Revision UMSS-01C
11.2.12-66.......... Revision UMSS-01C
11.2.12-67.......... Revision UMSS-01C
11.2.12-68.......... Revision UMSS-01C
11.2.12-69.......... Revision UMSS-01C
11.2.12-70.......... Revision UMSS-01C

11.2.12-71.......... Revision UMSS-01C
11.2.13- 1o Revision 0
11.2.13-20 e Revision 0
11.2.13-3 e Revision 0
11.2.14-1 e Revision 0
11.2.14-2 e Revision 0
11.2.15-1 e, Amendment 1
11.2.15-2. e, Amendment 1
11.2.15-3 i Amendment 1
112154 Amendment |
11.2.05-5 s Amendment 1
112156, Amendment 1
11.2.15-7 s Amendment 1
11.2.15-8 s Amendment 1
11.2.15-9. e, Amendment 1
11.2.15-100 s Amendment 1
11.2.15-11 s Amendment 1
11.2.15-12. . Amendment 1



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C
List of Effective Pages (continued)
11.2.15-13 e, Amendment 1 12-5.iiiiinnnee. Revision UMSS-01C
11.2.15-14 ... Amendment 1 1260 Revision UMSS-01C
11.2.15-15 e, Amendment 1 12-7 e, Revision UMSS-01C
11.2.15-16 ...ccvcunveennnennn. Amendment 1 12-8.eeieis Revision UMSS-01C
11.2.15-17 ......... Revision UMSS-01C 129 Revision UMSS-01C
11.2.15-18 v, Amendment 1 12-10.....ccueeen. Revision UMSS-01C
11.2.15-19 .o, Amendment 1 12-11.nnen. Revision UMSS-01C
11.2.15-20 ..ocerirennnn. Amendment 1 12-12....eenn. Revision UMSS-01C
11.2.15-21 e, Amendment 1 12-13. Revision UMSS-01C
11.2.15-22 ..o Amendment 1 12-14.................. Revision UMSS-01C
11.2.15-23 ..o Amendment 1 12-15..e Revision UMSS-01C
11.2.15-24 ......uveenee. Amendment 1 12-16....ccuueneen. Revision UMSS-01C
11.2.15-25 i Amendment 1 12-17.eiiiinnnen. Revision UMSS-01C
11.2.15-26 ...cccuveenennee. Amendment 1 12-18.eeeeens Revision UMSS-01C
11.2.15-27 v, Amendment 1 12-19..iins Revision UMSS-01C
1121528 oo Amendment 1 12-20.....uuen. Revision UMSS-01C
11.2-16-1 e, Amendment 1 12-21 i, Revision UMSS-01C
11.2-16-2 .o Amendment 1 12-22.eeeeas Revision UMSS-01C
11.2-16-3 .o, Amendment 1 12-23.. Revision UMSS-01C
11.2-16-4 .o, Amendment 1 12-24.................. Revision UMSS-01C
11.2-16-5 oo, Amendment ] 12-25. e, Revision UMSS-01C
11.2-16-6........oveen. Amendment 1 12-26....cue, Revision UMSS-01C
11.2-16-7 e, Amendment 1 12-27 . Revision UMSS-01C
131 e Revision 0 1228 Revision UMSS-01C
T13-2 Revision 0 12-29....ee Revision UMSS-01C
F13-3 e, Revision 0 12-30..cen Revision UMSS-01C
11.3-4 ............... Revision UMSS-01C 12-31.iin, Revision UMSS-01C

12-32..en, Revision UMSS-01C
Chapter 12 12-330 . Revision UMSS-01C
1240 i, Revision UMSS-01C 12-34...., Revision UMSS-01C
12400, Revision UMSS-01C
12-1 o Revision UMSS-01C Chapter 13
122 e, Revision UMSS-01C 1341 s Revision 0
12-3 Revision UMSS-01C 13411 e Revision 0
124 Revision UMSS-01C I3 1-1uiiiic, Revision 0

20



FSAR - UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C.

List of Effective Pages (continued)

13.1-2 e Revision 0
13.2-1 oo, Revision 0
13.2-2 e Revision 0
13.2-3 e, Revision 0
13.2-4 oot Revision 0
13.2-5 e, Revision 0
13246 e, Revision 0
13.2-7 e, Revision 0
13.2-8 e Revision UMSS-01C
13.3-1 i Revision UMSS-01C

21



THIS PAGE INTENTIONALLY LEFT BLANK



FSAR — UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C

1.0

1.1

1.2

1.3

14 .

1.5

1.6

1.7

1.8

Master Table of Contents

GENERAL DESCRIPTION. ........cccocneiiiiirineciieinnetisseesnessesesesssessssesassesaassessas 1-1
INTOAUCHION ....eveeierieeceectiriee e srcseeseesestesbesbbenesass s e st e b e e s s e s b eesaessaassesaseseasnsassnnos e 1.1-1
General Description of the Universal Storage SysStem.........cooueveneeenenenencnicnincnennns 1.2-1
1.2.1 Universal Storage System COmMPONENtS........cccovviviirieirienrnnenirenienieencenneeecenns 1.2-1
1.2.1.1 Transportable Storage Canister .........cccvueririereirerieietenesrenneneseeeess 1.2-2
1.2.1.2 FUEl BASKELS.....ooeeeererrereiireensenreteeeneesersessissessessisssssessessaessensessasssnsenes 1.2-3
1.2.1.3 Vertical Concrete Cask......ccooceevenieinieenininnsiinnniinnenreenieeceesinsscsnesees 1.2-6
1.2.1.4 Transfer CasK.....ccooeoiereeeiereeireenreoreneeneeestssesesssesanessesssnssesssessassanssans 1.2-7
1.2.1.5 Auxiliary EQUIPIMENL ......cccoeniiiiiiininriniininieniinece e sissnssenessssseenes 1.2-9
1.2.1.6 Universal Transport Cask.......ccccoccevviiniiiiininiiniinenenesinsensienens 1.2-12
1.2.2  Operational FEAtUIES .........ccccercrirrivirininmniinisistinsienisenesessssesssnssssnssssssssesessnes 1.2-12
Universal Storage System CONteNtS........ovveveeerririeininiinenicciesenesesisencesnesissiescsns 1.3-1
1.3.1 Design Basis Spent FUel ........ccocvvininniiniinieineinenseseeee et 1.3-1
1.3.2  Site Specific Spent Fuel.......c..ccouviiiiiiiiie e 1.3-2
1.3.2.1 Maine Yankee Site Specific Spent Fuel........cocovivinininennninenennns 1.3-3
Generic Vertical Concrete Cask Arrays.............. ettt 1.4-1
UMS® Universal Storage System Compliance With NUREG-1536 .....ccoccouveeereeiicnes 1.5-1
Identification of Agents and Contractors........cccovvvvininimiciininennnererre e 1.6-1
RETEIEIICES ... vvivuvieeeeerreeererstereeenresseestesteeste et seseesssasssse st e s aeesba e bsessaeasbasaraaessaasssasnsesass 1.7-1
LICENSE DIFAWIIIZS .....veueeueevereererieeerresteniestiassestestesemese s e sssaessessestasssssasssssasssesessaentesesnes 1.8-1
1.8.1 License Drawings for the UMS® Universal Storage System........c..cceereevmreeenns 1.8-1
1.8.2 Site Specific Spent Fuel License Drawings .........oceeereveneeniennnencenncenncnnenenines 1.8-2



FSAR — UMS® Universal Storage System June 2001
Docket No. 72-1015 _ Revision UMSS-01C

2.0

2.1

2.2

Master Table of Contents (Continued)

PRINCIPAL DESIGN CRITERIA ...........cocooiiriinireinteeieneeeresnasssesseesesssessasssassannns 2-1
Spent Fuel To Be Stored ...t eseenenene 2.1-1
2.1.1  PWR Fuel BVAIUGHON .ovvvvvvooeesecvvnsseeensssssssnsssssnsesssssssssssssssnsssssssssssssssnnnns 20111
2.1.2 BWR Fuel Evaluation..........cccceeevururrnnn. everereteserereaeasaetetane e re et et b et et aneses 2.1.2-1
2.1.3  Site Specific Spent FUuel.......c.ccorvirineenenenrerenecenreenseeneennesenresnsveseessiesees 2.1.3-1
2.1.3.1 Maine Yankee Site Specific Spent Fuel........cccccovivveeninicincencee 2.1.3-1
Design Criteria for Environmental Conditions and Natural Phenomena...................... 2.2-1
2.2.1 Tornado and Wind Loadings.......c.cceeecerrreerrirsuerseensessreessnessaeessessseesreaessassseessasns 2.2-1
2.2.1.1 Applicable Design Parameters .........coceeveerveeserernecrneesreessseessesssessaennes 2.2-1
2.2.1.2 Determination of Forces on Structures.........ccocvevereeerveeneenrecrneseeneennnns 22-2
2.2.1.3 Tornado MISSIles .....ccceeciiriiieriiieirieeriiteieeerreerereeeeessssrreeneaeeerassrnsanraeas 22-2
2.2.2 Water Level (FIo0d) DeSIZI......cccccerviieriiierieenieenieceitreenvrerenreesnserssaessnesessensns 2.2-3
2.2.2.1 Flood EIEVAtIONS....co.eecviererriecriesninrrerieesseeraesessrsessasesssesssssssesssessaesnns 2.2-3
2.2.2.2 Phenomena Considered in Design Load Calculations.............cccuu...... 223
2.2.2.3 Flood Force AppliCation.......cc.coeevereerurnersceerscrsceesessnosressesessessosenns 2.2-3
2.2.2.4 Flo0od ProteCtion .........cccoveeecueeurcvierneennieenieeteeseneseneseneenevesesesssesssassas 2.2-4
2.2.3  SeiSMIC DESIGMN....cuireiieiiinienieiirieetiterteerenetesteertseeseessresesssessesstesseesnsasessessenns 2.2-4
2.2.3.1 INPUL CIItETIA ...uveeueeeieiiecierecreecrecetessieereeesieeseeeraessnsessnassesssnessasssansnes 224
2.2.3.2 Seismic - System ANalYSes......cocceveeereririeniereneeietnreeneeeeeeseeeeeesenee 2.2-4
2.2.4 Snow and Ice Loadings ......cccocevrvirrieriiernieriiereeersecrreeersenesenessssnessssesssnessnnes 2.2-5
2.2.5 Combined Load Criteria.....cococviiieirieeireenrereiriiesiesrreeesseessessasesssssssessssssssssseses 2.2-6
2.2.5.1 Load Combinations and Design Strength -Vertical
Conerete Cask......couvviiniriricniiniinnienicciecerete et sttt 22-6
2.2.5.2 Load Combinations and Design Strength - Canister
and Basket ......co.ooieiiiiiiiiniec et 2.2-6
2.2.5.3 Design Strength - Transfer Cask ........cccecvevveerievinveeneneenecenneenrecennens 2.2-7
2.2.6 Environmental TemMpPeratures........cccevververveerieenreiereneiversressessssesssessesnsasssesssesns 2.2-7

il



FSAR — UMS® Universal Storage System November 2000
Docket No. 72-1015 Revision 0

2.3

24

2.5

3.0

3.1

3.2

Master Table of Contents (Continued)

Safety Protection SYStEIMS........cccuviviivinrinmieerinisinisisisiniesniseenessssessesesessssnsssssessesaasensases 2.3-1
23,1 GENETAL ...ttt ettt s b s 2.3-1
2.3.2 Protection by Multiple Confinement Barriers and Systems...........ccccovieevnnee. 23-2
2.3.2.1 Confinement Barriers and Systems ........cccceeceieirimnencienseniennnens ‘ O %)
2.3.2.2 Cask COOUNG ....coeererrereemiirrieeriecnecrstesieretsnesseseestsresse s sesssvassasans 2.3-3
233 Protection by Equipment and Instrumentation Selection.........c..coeveereiesincennnas 2.3-3
2.3.3.1 EQUIPIENL ..ovoeiereieceencnerictnieeticsessertesressesaessensnessesesnesasssesnsssenas 2.3-4
2.3.3.2 INStrumentation.........ccccceeeeerreeinieeriieinieiiieintreesseeeresessenssssaesssaasnns 2.3-5
2.3.4 Nuclear Criticality Safety......c..cccceveviviriniininiiiinineeernnre e 2.3-5
2.3.4.1 Control Methods for Prevention of Criticality .........cccccovernniiniiiniinnns 2.3-5
2.3.4.2 Error Contingency Criteria........c.covvvvricrrevvnersnenaens reteeereeneeenteentenans 2.3-7
2.3.4.3 Verification ANAlYSeS .......ccceeeeeerveerreerniecriicrnicsnesseissniossnesesesnessaesens 2.3-7
2.3.5 Radiological ProteCtion......c.ccerrveeerivuirieiriininiesinsensiinessiesieenessssssssesassasssenns 2.3-7
2.3.5.1 AcCesS CONLIOL ....vevvririeeneeriecicctcnnicnrecre st e 2.3-7
2.3.5.2 ShICldING....ccceerirvveriierercericeririineetireses sttt sre st s e s sbesn e aessaennas 2.3-8
2.3.5.3 Ventilation Off-Gas......c.ceceerrevrrreccrniininicmnninnseeeensnee e 2.3-8
2.3.5.4 Radiological Alarm SYStEMS ......cccccoveerurcrrinsrersminennsnisiuesnnesrneennnas 2.3-9
2.3.6 Fire and Explosion Protection..........ccvviviviniiiinniicnninenenienenreeeeeseenssesnens 2.3-10
2.3.6.1 Fire ProteCtion .......ccccevierereeericrreneenenncenineteieesnsneesiissssssssessassosasssnanes 2.3-10
2.3.6.2 Explosion Protection ..........ccocceviviiiiniiinnieninniciennnnnenseesesenieenes 2.3-10
2.3.7 AnCillary SHUCIUIES .......cvrviviiiiiieieicnse ettt 2.3-10
Decommissioning COnSIAErations ..........eoceeererricreerecmeienessiesiesssssisniensssresssereessenes 2.4-1
RETETEICES .o eveerieeiierieererectrrcere et e et et e s be s e s b e e s bt s eras s s sanasessbas s aneanssansasanas 2.5-1
STRUCTURAL EVALUATION..........coiiinertriencetiienisnesisiissnesse s s sassssssesnes 3.1-1
SUCTUTAL DESIGI .vvveeverreenriteneceerceret et sa et stesa e as s sas s e e e e s be s e s e sneasnans 3.1-1
3.1.1  DISCUSSION ...eeeereieeeeeieerteertreneeraseeeseeesaressssessssssasssssnnesassssnssssssasssnnssssssassssanas 3.1-2
3.1.2  DeSIgn Criteria...c.ceeevereeeneerereerrinisesiesensitissiesessessnsssssesssessesssnsssasssensassassssnas 3.1-6
Weights and Centers 0f Gravity......c.coevvininiiiiinmceriieresesesneeneses e 3.2-1

1il



FSAR ~ UMS® Universal Storage System June 2001
Docket No. 72-1015 Revision UMSS-01C

3.3

3.4

3.5

3.6

3.7

3.8

Master Table of Contents (Continued)

Mechanical Properties of Materials ..........cocovviviemniiinieninenniniiinniesncnenen, 3.3-1
3.3.1 Primary Component Materials........c..couvirrerrnnininninnnnisiinisinninsenneeesenns 3.3-1
3.3.2 Fracture Toughness Considerations..........coecceevirivvnvesesniiveeseeisennenniaseinnes 3.3-16
General Standards ..........eevevveerieeerieenreene st sttt ee st et e et tsssesers s e b e s besasbean s 3.4.1-1
3.4.1 Chemical and Galvanic REaCtions .........ccceeveiermierresirnennneneninetrssvesssesseesnens 34.1-1
3.4.1.1 Component Operating Environment..........oceveeververernnnnnierninernenenns 34.1-1
3.4.1.2 Component Material CategoTies.......ccevuerurrerrreercemecersorsessursneisennens 34.1-1
3.4.1.3 General Effects of Identified Reactions..........cceceevereerverniceruecencns 3.4.1-10
3.4.1.4 Adequacy of the Canister Operating Procedures.............ccoeuvvernns 34.1-11
3.4.1.5 Effects of Reaction Products.........ccccoevecmivuicveeninnncnneenncinncnnnecae 34.1-11
342 POSIIVE CLOSULE ..cocccccvvvreeesssessssosssoe s sssssssssessssssinssssssnnes e 3.4.2-1
3.4.3  LiftiNg DEVICES....ccvcveireerereierereerresesesssesesessesesessesesessesesesmesensssssasssassesssssses 3.4.3-1
3.4.3.1 Vertical Concrete Cask Lift Evaluation......cc.coccceernveiierevcncccinnenecnns 3.4.3-6
3.4.3.2 Canister Lift.....ccooeeriiiiiniiniciiiiiineenecnecstssescsesnesessesseseessesns 3.4.3-19
3.4.3.3 Standard Transfer Cask Lift ........