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for the accuracy, completeness, or usefulness of any information,
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not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States
Government, any agency thereof, or any of their contractors or
subcontractors.  The views and opinions expressed herein do not
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agency thereof, or any of their contractors.
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Abstract (U)

This report documents a Defense Program Analysis Group (DPAG) study requested by
DP-22 to independently assess secondary lifetimes of the enduring stockpile. The study
reviewed Significant Finding Investigations (SFIs) and summarized comments made to
the study review team during the interview process. A rank ordering of issues concerning
secondary lifetimes was made. Issues and concemns are compared to the Y-12 plant
capabilities. Lastly a comparison is drawn between the issues concerning secondary
lifetimes and the support that the Enhanced Surveillance Campaign (ESC) is furnishing
secondary lifetime estimation.
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Acknowledgements DPAG

(b)(6)
- LANL;

« TLNL (b)6)

* “Ponts of contact

=Seeret-Restricted-Data- page 2
During the course of the study, the individuals listed on this slide were interviewed to

gain their perspective on age related secondary issues in the enduring stockpile. At

LLNL and LANL, the designers, system engineers, surveillance engineers, and material
scientists were interviewed, some of them multiple times. At Y-12, the production
engineers, project engineers, and development scientists were interviewed.

In order to facilitate the study, LANL, LLNL, and Y-12 identified point(s) of contact
(POC) for the study team to interact with. The LANL POC were (b)(6) (MST-6)

and (b)(6) . The LLNL POC were (b)6) ~ (LLNL
'Enhanced Strveiilance Campaign program manager) and (b)(6) (A-Division).

(b)(6)

UNCLASSIFIED




UNCLASSIFIED

SELKEL RESTRICTED-BATA

SeeretRestricted-Data~

Presentation Outline DPAG

* Study tasking and background

* Review of secondary Significant Finding Investigations
(SFI’s) and summary of secondary issues, not apparent in
SFI’s, from interviews of subject matter experts

* Roll-up of current state of knowledge of secondary aging
* Workload and facility planning issues

* Enhanced Surveillance Campaign (ESC) support of
secondary lifetime estimation

* Summary/Conclusions

Seeret-RestricredPat— page 3

This briefing is divided into six sections.

The first section reviews the study tasking and some pertinent background material.
The second section is the longest section in the briefing and is a review of the
Significant Finding Investigation (SFI) reports, both open and closed, and
summarizes comments made to the study team during the interviews.

The third section summarizes the issues discussed in the second section, and
identifies and ranks life-limiting concerns. Recommendations are made on which
systems need refurbishment and which systems need close monitoring.

The fourth section reviews the Y-12 workload and facility planning requirements
based on the recommendations made in the third section. Lead time requirements are
identified for processes to support refurbishments.

This fifth section reviews the Enhanced Surveillance Campaign (ESC) secondary
lifetime assessment goals and an analysis of ESC Goal #1 - Lifetime Assessment.
The last section summarizes the study findings based on the taskings stated in the first

section.

UNCLASSIFIED
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—Seeret-Restiioted-Bata—

Study Request Letter: DPAG

“This memorandum requests the Defense Programs Analysis
Group (DPAG) to independently characterize and evaluate:

— the current state of knowledge and maturity in defining aging
mechanisms in secondaries,

— any risks and weaknesses in the current strategy for assessing and
validating secondary lifetimes,

— the relative importance of the issues which must be addressed to
successfully predict secondary lifetimes,

— and the integration of secondary lifetimes findings into NWC
workload and facility planning.”

E-mail request fmnl Eric Cochran to (b)(6) _1/00 Seeret-Restricted Duta~ page 4
In January 2000; Eric Cochran DP-22 requested the DPAG to independently assess
secondary lifetir‘?‘l’eEf’I‘}‘ﬁs"in&EJ presents the salient points from the correspondence. Note
that this study focused on analyzing secondary lifetimes, and therefore, it was not

designed to be a comprehensive review of the Enhanced Surveillance Campaign (ESC)
CSA/Case MTE. In addition, note that the study tasking was to address risks and
weaknesses, and therefore, shortcomings in the current approach are identified as

opposed to articulating programmatic strengths or successes. In the

Summary/Conclusions section, the study findings are arranged to address these four

taskings.
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e oY ¢ : 29
Definition of “Lifetime DPAG

 The term “Lifetime” used in this study refers to the time
when the assessed degradation of secondary performance
creates the need to modify the weapon to maintain orj ginal
certification.

* Short of understanding precise end-of-life, it is valuable to
understand potential service life extension.

“SeeretRestrieted-Date— page 5

The definition of Lifetime as used in this study is the time when the assessed degradation
has created a need to modify the weapon to maintain the original certification.

Assessed, in lieu of conducting an underground test (UGT).

Original certification, because lifetime is dependent on maintaining original
certification, and not reducing capability to extend lifetime.

Beyond attempting to predict when a weapon lifetime is exhausted, it is valuable to
understand what are the potential actions to extend lifetimes for the individual systems.

UNCLASSIFIED
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SecretRestrictedData
Generic Secondary Assembly and
_ Terms TTe——— . DPAG_ | .
|
OELETED:

This slide illustrates the basic terms used to describing secondaries. A simplified
Oob schematic of a W88 secondary is shown as an example. Many of the secondary

W9 components and materials have unclassified code names, e.g., Fogbank or Seabreeze.
These terms will be defined when they are introduced.

The terms “Canned Sub-Assembly” (CSA) and “secondary” are not synonymous. All

CSAs contain secondaries, but not all secondaries are CSAs since some secondaries are
Wa “can” (e.g., W84).

UNCLASSIFIED
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=SeeretRestricted-Data
Some of the Secondaries in the
Stockpile are Over 30 Years Old DPAG

Secondary Shipment Schedule

6763697071]727314757677787980818233&485888788899091929394959697989900

PROGRAM |

B61-3,4,10

B61-7/11

w62

W76

s ]

Wgo

883

o ’

we7

W87 LEP l

wss

W88 Rebuild ) ’

=SecretRestrivted Data—

page 7

As a reminder, some of the secondaries in the enduring stockpile are over 30 years old.
The oldest secondaries are in the B61-7/11 which were produced from 1967 to 1971 for
the B61-0/1 and reaccepted for the B61-7 build from 1985 to 1990. Note that the “W88
Rebuild” line consists of both the first and second rebuilds. Descriptions of these two
rebuilds are detailed on slide 35. The W87 LEP started in 1998 and is currently on-
going. e .

This data was compiled by (P)(6) ']of Y-12.

_____ e ]
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M
_IMany of the Secondary Aging Concerns)
7 -are Related to'}Uranium Corrosion , PAG

yob,

In a general sense for a secondaryf ~ELETED ’{he principal
life limiting mechanism is due to corrostor, however, the specific
reaction mechanism can be quite complicated:

O Hydrogen in the secondary can be generated via hydrolysis or material
decomposition. If by hydrolysis, the water could have been
transported from elsewhere in the secondary| DELE TED {Some
possible mechanisms of hydrogen generationare: —
| DELETED

~ Material decomposition through possible reaction with water
® Mass transport of hydrogen throughout the secondary

© Reaction of hydrogen . __

~ Consumption of DELETED\

—~ Reaction at a specifit uraniurii sitey 2U + 3H,=>2UH,

—Seeret-Restrieted-Barm page
Many of the secondary aging concerns are related to uranium corrosion and any changes - .
in geometry or material distribution that might result; therefore, a review of uranium
hydride corrosion is helpful. In essence, uranium hydride formation in a secondary is a
three step process; hydrogen production, hydrogen transport, and hydrogen reduction.

/

©® Hydrogen is typically produced from a reaction of water,

DELETED b(3)

{

® Hydrogen is transported throughout the secondary...
© ..and reacts with DELETED }uranium component.

% DELETED Dok
bb ) i UELETED hé@

) If the free hydrogen reacts with a uranjum
component, then the ¢oncas 1Sw1t§1t{ie location of the resulting corrosion (UH;3). A vo, %9)
b

\ uniform sheen of corrosion’ DELETED v would be far less serious than

an equivalent amount of localized corrosion .‘
""" DELETED / DoE
. b Li)
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2



UNCLASSIFIED

SECRET RESTRIEFFED-BATA-

SeeretRestrivred-Bata

* Study tasking and background

SFI’s, from interviews of subject matter experts

> Workload and facility planning issues
» Enhanced Surveillance Campaign (ESC) support of
secondary lifetime estimation

» Summary/Conclusions

=SetretRestricted-Bata—

Presentation Outline DPAG

* Review of secondary Significant Finding Investigations
(SFI’s) and summary of secondary issues, not apparent in

> Roll-up of current state of knowledge of secondary aging

page 9

This section is a review of the enduring stockpile secondary Significant Finding

Investigations (SFIs), both open and closed, and a summary of comments made to the

study team during the interview process.

UNCLASSIFIED
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Secret-Restrieted-Baty
Our Information was Obtained From SFI
Reports and From Designers & Engineers 5, p 4~

« Significant Findings Investigation (SFI) reports from 1980
(or FPU) to the present concerning secondaries and
radiation cases for the enduring stockpile were reviewed.

+ Designers and engineers responsible for weapon systems at
LLNL, LANL, and Y-12 were interviewed to gain their
perspective on concerns that have and have not been
documented in the SFI reports.

« Historically, not all concerns have generated SFI’s due to
an evolution in the application of the SFI process.

,Smet-Rost-Fi-eted-Bﬂfa— page 10
The information used to construct an assessment of secondary lifetimes was from two

principal sources:
e SFI database and associated files, and Y-12 Quality Evaluation (QE) reports.

e Interview comments with subject matter experts.

For each of the weapon systems, the SFI data was reviewed from 1980 (or FPU) to the
present. 1980 was chosen based on the availability and completeness of the SFI data.

The individual designers and engineers were interviewed to gain their perspective on

potential lifetime issues and concerns. The information from these subject matter experts

sometimes gave a different perspective than the SFI data.

e A particular concern may have not yet initiated an SFI, but data is still being
accumnulated by designers and engineers.

e Simply counting the number of SFIs pertaining to an issue may not give an
appropriate perspective of the relative seriousness of the concern.

e The SFI process at LANL and LLNL has changed in the recent past. Historically,
issues were sometimes addressed at LANL and LLNL without documentation
through the SFI process.

UNCLASSIFIED
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Secret Restricted Data |
econdary SFI’s since 198
B61 Secondary SFIs 0 DPAG
po
v3)
DELETED
_ o)
|
|
1
! _ o
1 " This siide shows the B61 SFIs from 1980 (G the PreSeRt——— e __J‘ ol ,

85-54-B61-13 & 87-28-B61-11 85-54-B61-13 involved DL%

? TED '

2 N DELE ) s ere found. It was oot ‘?@)
‘concluded that the two faulty units could have o i i ¢ " }from a more sensitive lot. 87- oG bé
28-B61-11 irvolved another| g b
90-24-B61-08 A loose nut| DELETED | pot (1)
Engineers concluded that the CSA would have functioned correctly since the Ieak fate was poe b(}‘)
very slow.
94-12-B61-05 During cycle 25 surveillance, the N concentration (14% measured versus
~0% expected) and the total pressure (340 torr measured versus 250 torr expected) were po 2

_abnormally high. The CSA was rechecked and was found to be-leak tight. _ ‘ b (})

{ DELETED /Basea on argon concentration, the
conciusion was that aif w4s introduced to CSA prior to crimp-off during production. [
97-03-B61-02 SFI currently open. | DELETED J D 0@@)
QELETED acnoted by radiography -~ = e o e 77
98-19-BA1-07 SFI currently open. Data compiled from 15 previous Stockpile Lab Tests £
(SLTs) noted a number of concerns " Do 2 )
! DELETED b(%.

Lr
UNCLASSIFIED

SECRETRESTRICTFEB-BATA—
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¥ he B61-7/11 Secondary Has Some
W Specific Aging Concerns PAG
= VI —— ‘\__r;__. -
r
t
DE\--ETEn ‘ vaé
’ e
Commemfs frt)\m-bi;t;rviiev‘v:k o . 12
S Drawing from SAND94-2174 'Sec-Fe-t—-Rﬂrnm page
> |This slide shows a figure of] :
7 DELETED RLENERET DO%
‘Mods 3,4, and 10 units—— b(%
DELETED poE 3
E "
{ DELETED b(3)
f
e e | A second concém results from the presence [ p% %)
| DELETED \ | poE &
' _]—I—t'is not possible to quantify the impact of this “flood po‘E bc})
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. Seeret-Restrivred B
| DELETED the B61 Units

L e — :
“Significantly Impacts Measured Corrosion

| DELETED

e e

i S

- One of the activities during surveillance of secondaries is to measure the amount of
corrosion present in the secondary during disassembly and inspection (D&I) at Y-12.

: Thg amaount of UHs corrosion js.expressed in terms of grams of uranium corroded. If a
: DELETED s also measured.: There are a number of

“concemns with the acm the Totrosion measurements, however, the data is still
e e 58 e o

indicative of the 1mpactL DELETED |

This slide shows a plot of the measured corrosion versus the age of the secondary at
dismantlement. The data is from the Y-12 Quality Evaluation (QE) reports for the B61
family. While the data is somewhat scattered, the measured corrosion
Vi o 2 T S e e T SRR SRR e o gl S o —— DELETED

Do 3 ____/The four arrows associated with th \DELETED data signify that this
b (}a) ‘dafa is preliminary and the data values should be viewed as a minimal measured
corrosion level for these units.

UNCLASSIFIED

SECRET RESTRICFED-DATA

IiZ

| .
Data from B61 QE reports Secret-Restricted-Darr page 13
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DELETE

e ———A L bt O ettt

Show

{Corrosion

B (T e .
rwense g
s oo T

DELETED

o i S an = e e e m———— )

Photographs from SFT21 and ETS-2 SecrerRestricted Daty page 14

This slide shows photographs off DELETED

CSAs. ETS-2 (the right photo) was built jn 1967 and élsassembled in 1984. Note the

et

development off TELETELL The photograph in the lower right hand side
shows the staining, from the LJH; corrosion product (i.e., “flood plain™). The

left photograph shows DELET k.« duringcycle 21 surveillance. This CSA was, [
built in 1967 and disassembled in 1992. Although these| _DELETED ____J

WELETED no SFI was issued at the time of disassembly. ™™

Each surveillance cycle (nominally a cycle is one year), a CSA is destructively examined.

from two different surveillance

ond

—rta s e

UNCLASSIFIED
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pov—

LANL Has Correlated Corrosion DELETED
JELETED !to Processing Parameters \DPAG

e

*  All units were B61-0 or B61-1, |

. o [has been |
Trr‘d“ Ted based on age of unit,
volume of gas pumped during |
certification, and certification

time.

DELETED

» ~ Uranium composition, not
included in model,

(scale is in inches)

| | Seeret-ResTriTTed DTO—

i

}
ﬁ
i

LANL has’ perférmed‘an ana1y51s to understand the impact of processing parameters and

All of thd

page 13

the age of the unit ong A
LANL analysis showed that | DELETED Ean be predicted (0.92 correlation) by using

a statistical model based on th the age of the umit, the volume of gas removed during
cemﬁcatxon time on s_tatlon on during certification. Note that the
g0 for some of the units, a significant

DELETED

The plot shows two sub-populations in the data The data assocnated w1th thc = symbol

are from units with} DELETED !priorto April 1969 and the units associated with
the * symbol are__fyr.o‘m_gﬁ_g'_g_n\i_tsr manufactured with

DELETED

UNCLASSIFIED
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—Serrer Restricted Data
v
LA
[ LANL Recent Analysis Indicates the Pqtp_rlggl
Impact o
it ‘ﬂ DELETED )
o
0)
|2
DELETED
|
;
| o
3 =" Page 1§
This plot shows the| BELETED for the B61-3 D%‘%B)
| based on a series of underground nucﬁrmﬁ*ﬁypmaﬁy—mé‘ secomﬁary yieldis -
{ 1

DELETED

]

ba))

Pnor to the UGT the unit y was ot ¢
“radiographed af the surfaice“[ y DELETED %
assembly. Due to handling of the unit from the surface to the UGT [o¢aticn down hole,
DELETED ! (ﬁ)
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eSetrer Restricred-Davr
Summary of B61 SFI’s, QE Reports
and Interview Discussions .. pot
——— N _DPAG b(.;O) ‘6(‘;, l
- Thd DELETED (B61-7/11) have signiﬁcantly?igz;ﬁ gog; W
(B61-3/4/10). w(%)
‘observed since SLT 5 (19757'“::“”,._/ R é
* On average, units with an| DELETED Dg(})
(‘
L than previous units. T c
 Impact on/ DELETED ~ \based po 2)
on the one available set of UGT data. b ¢
\ — e -
SecretRestiteteaBatr— page 17

To summarize, the B61 family issues from the SF Is, QE reports, and interview

discussions are: 1 B D Dow
Th ds 7/11) have! "2 : b3
e Corrosion related héve been noted in the QE reports \Q(S)
since 1975 (SLTS). The first SFI on this TSsu& wds opened in 1998, (3)
* The impact of the) DELETED DoE bt
. While there is only one UGT data point,| ) po&
bt e DELETED b(3)

UNCLASSIFIED
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—_— =

W62 Secondary SFI's since 1980 DPAG

po?

oe\f"eo

¢
¥ ‘J&) ; B 1! page_ﬂ 8
There is only one W62 SFI since 1980 (FPU - 1970).

—— A ik
Ver during cycle 28,; DELETED bl s j %) t})

opening of an SFL___

All of the interviewees on the W62 secondary had very favorable comments on aging and
design related concerns and no other significant issues were raised.

UNCLASSIFIED
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rSteret-Restrieted-Data—
The only CSA SFI on the W62 Occurred ‘\
Recently onCycle 28 (SFI 99-43-W62-02)\ pp.

—_—

+ Cycle 20 DELETED
|

. _Cycle 28 had same| DELETED

__ Triggered an SFL.

DELETED

' p o j

page 19 | [

This slide compafes photographs from a typical surveillance unit (cycle 20) with the

, surveillance unit that triggered the W62 SFI (cycle 28). Note that in both photographs,
there isa)] DELETE On cycle 28, _ DELETE

. = o — - YelETED 3

! Tiraddition. on cycle 28 there is 3

|
|

/ —

e S0 e e w v n s et

UNCLASSIFIED
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_W?76 Secondary SFI’s since FPU — DPAC—

s/

i

; /

i

t B e page 20 é
This slide shows the W76 SFIs from 1980 to the present (FPU - 1978). q}D 97

i
93:05-W76.02 This SFI was opened due 1o SLTLS (S/N 1499)] R
DELETED i .
_ This SFI initiated significant effort to radiograph W76 CSAs, 1 : V‘Og)
94-11-W76-02 SFI currently open. During radiography, the internal assembly was found_j b
I SELETED A6 Uranium

hydriding was noted. T T e o e -

94-24-W76-04 Due to SFI 93-05, an analBis was conductgd to examine the correlation of @é )
! DELETE - Two additional units were identified _ I) b (}
With similar certification profiles and were disassembled, 0E
an SFlwas opened. | DELETED D&)
94-25-W76-05 During surveillance, a =~ D=LETED bl>) (3)
e ) . Doe
95-15-W76-01 Due to SFI 93-05, 2additional units were sampled and radiographed. Low density . 4
spots indicated possible corrosion| DELETéaﬁl - DD6 b(,a)
96-12-W76-01 Two surveillance units had abnormal gas compositions poé [oL 3)
indicating that air leaked back into the CSAs after certification )
97-07-W76-01 During investigation of SF193-05, 12 'PDé b{z)

DELETED Six of the 12'Were returned to PX and. _____
| radiographed. None of the six had corrosion like S/N 1499, however, two units ha¢ Poé b(?)
DELETED

UNCLASSIFIED

SECRETRESTRICTED DATA

24



é This is a photograph from the Y-12 OE report for SLT 15.!

|

| shown in the photograph) pridrhi(‘)—_cfi—s;é;éﬁiﬁrﬁ’“""‘""" -
Although the uranium corrosion on this uws DELETED

UNCLASSIFIED

~ Multiple UH, Sites Were Found on the
DELETED from W76 SLT15

[

* SLTIS was among the
DELETED \

. ELTIS was an early
build (4/79) and was
disassembled after 14 | DE[
years (8/93). ! ETEG

: j‘ Notef DELETED

i‘.
*  This SLT initiated SFI
93-05-W76-2.

Photograph from W76 SLT15

SecretRestrivred Davy

Boar 15 omrwmpan s oren

DELETED

S ———

jalthoughim & different location than for the W62 SLT 28

UNCLASSIFIED
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/ . SecretRestrieted-Datr— .- M—j(':“_‘_‘*“‘“~-.i
DELETED \

j
‘ . ¢
g !
page 22
This slide shows two additional photographs from SLT 15. The left photograph shows_ , ‘.'_\ ;
\ the DELETED DO

-+

b(3)
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DPAG

DELETED

Data from W76 QE reports M&fﬁeﬁm

page 23

| This graph shows a plot of the measured corrosion as a function of the age of the W76
‘ ment. While the data is somewhat scattered, the measured
corrosion| DE\’E ___ appears to increase over time while the measured
corrosion' . binits appears to be constant over time. Note that the measure
corrosion for SLT157(iké data point with the upward arrow) was considerably higher

than the trend would have predicted.

secondaries at disma

accuracy of the corrosion measurement. however. the data does illustrate that the___

Mion o‘ﬂ DELETED

—
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l//ﬁgdiation Case Concerns 2 DPAG P?ﬁz)
e o | _ 5
1
; WPMQ
| pELETED
! DELETED

*  Test results on 15 year old cases show a
change in mechanical properties. While'
the properties remain acceptable at the
15 year mark, the changes could be more!
serious at the 30 year timescale.

g Sefl’ﬂ'RESﬂTﬂ‘tﬂ'Bﬂ'ta" - page 24 ﬁag
DELETED bG)
resulting from the production process) has been noted as shown in the photograph by the ]
variation in surface color. The variation in surface color is surmised to be due to the t \3
' different’ 400 1ed et i 02
DELETED

UNCLASSIFIED
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Summary of W76 SFI’s, QE Reports

/ ,
* Some of thg DELETED
1 :

| Tt1s unclear how
Iong this issue may have existed in the stockpile. SFI 94-
11-W76-02 is open to resolve this issue.

« Changes in propertles of the radiation case may be_____
accelerated due to| DELETED

i.
* Impact on performance of these issues is not well yet

\/characterized.

SecretRestricted-Bata— page 25
To summarize, the issues concerning the W76 from the SFIs, QE reports, and interview
discussions are: ol
. - —_— by

DELETED

e fKn SFIis open to respfiye this issue.
e There are] pELE el (however, the degree
that these variations impact the weapon performance is urikiiown. There is a task
under the Enhanced Surveillance Campaign (ESC) that addresses this issue.
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T - ~- W78 Secondary SFI’s since FPU ~ _ DPAG 00@
{ o
| |
| I DELETED

J ]

—— — page 26- I*[
This sfide shows the W78 SFIs from first production unit (FPU - 1978) to the present.

94-13-W78-01 Oncvcle 15. adhesive was noted joining the inner surface ofﬁ

{ LA e

reliability Was assessed T e T e

_ Noimpacton safetyor |

S-S :
99-36-W78-06 SFI currentl}L.PE“ DELETED ( 2 b’})
\ D'o '
@-_21_\&]8_& SFI currently open. Two units chosen for D&Il DELETED D 0 6
studies. AP o b (3)
UNCLASSIFIED
SECRET RESTRICTHEDBATFA
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%.L’})

DELETED

These photo photographs 1llustrate§ DELETED Cycle 21. The larger photograph and the
_associated enlargement in the lower left hand o
=

page 27 l

i

mer of the slide shows the loss of the

DELETED

For comparison purposes, the small photograph m the %;EB left hand corner is from a
previous surveillance unit and 1llustrate§
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T SererRomumeme perprep
T

here is a Concern with the W78
| N\_DPAG

* Two of the 24 W78 secondaries disassembled by Y-12 had
, DELETED -~

L pacEiaaie N

UNCLASSIFIED

"~ Based on shelfTife program and D & [ of CSA’s, a well ___ /\706 »)
functioning W78 ID(,
{ - DELETED -
— OnSLT 12and SLT 17,, 1 V 09
« SLT 12 was certified in August 1980 and D & I in April 1991. | 7]
« SLT 17 was certified in April 1980 and D & I in June 1997.
D
DELETED b(3)
Wy MW page 28
. - _. __ DELETED Two of 24 W78 7056)
secondaries disa§sqm@§wba9} A “failure” is defined by a bl
system in which | CELETED D0 ‘f;)
Both of these units were certified in 1980 and were disassembled” -
_in the 1990’s.
P&
DELETED b(3)
-
__/__________/
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,—80 Secondary SFI’s since FPU

DPAG

DELETED

page&9

There have not been any W80 secondary SFTs filed FPU (1 983) to the present.

Interviews with subject matter exnects did not raise any indication of concern with th\is’__’___j];«‘_@_'\

system. | \

DELETED i

¢
e (%)

\ 6”(})

\

\,/
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_B83 Secondary SFI’s since FPU __

- page 30

~———

|
ob
e

| Thns slide shows the B83 SFIs from first production unit (FPLL~ 1983) to the present. ..
——_/}
&437___88191 DELETED

not be problem and productlon procedures were ‘changed. ™
87 21-B83-04 At the Kansas City plant, a leak was noted on}

- DELETED_

' LLNL Initiated a change in design, T -

89-05-B83-01 A slow leak was noted in|
DELE ED

}LLNL surmised that the system would have

DELETED

| functioned as deéiféa‘*

closed with no impact to the stockpile smceJDEs,',/_gut with a water cooled blade,
presumably left wet, and was not inspected for 567 period of time afterward.

99-30-B83-05 SFI currently open. Incomplete bonding between the surfaces of the
"DELETED ~

DELETED

' 99-37-B83-U6 Sk currently open. 1

i

Rocky Flats to Y-12; therefore the test itself is also in question.

UNCLASSIFIED

SEERETRESTRIETED BDATA

14

)

ere later deemed to

i

—y

¢

; ‘WTﬁTE this SFI is still open, mterv1ew es stated that this SFI will probably be

i This was the first proof test at Y-12 sirice the transfer of the testing responsibiliry/fvrom_/ﬁ
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Secret-RestrictedData
Comments on B83 Secondary SFI’s

* The three older SFI’s (84-37-B83-07, 87-21-B83-04, 89-
05-B83-01) were assessed to have no impact to the
stockpile. Production procedures were changed due to two
of the SFI’s (84-37-B83-07, 87-21-B83-04).

* The other SFIs are relatively new and assessments have
not been determined.

Seeret-RestritredData

since FPU DPAG

page 31

Although there are six B83 secondary SFIs from FPU to the present, the three older SFIs

were assessed to have no impact on the stockpile and production procedures were

changed as a result of two of the SFIs. The SFIs opened in FY99 are relatively new and

the final assessments are yet to be completed.

UNCLASSIFIED
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~Seeret-Restricted-Bata—
: . .
Qofﬁ )\ 84 Secondary SFI’s since FPU.__ PAG
DELETEp
’ 1 - srtghd ardt S —evsmame—— e e e eenee. D) jz
S () The-W84 has hiad o715 e SFT since FPU (1983). =

"86-01-W84-01 During SLT,| _____DELETED
attributed to marginal initial quality of the solid state bond, residual and induced stresses,
proof-test damage, and UO; formation. A number of production changes were
implemented including a reduction in the proof-test from 35,000 psi to 6000 psi, upgrade

cleaning equipment at Rocky Flats, and eliminating a proof-test at Y-12.

UNCLASSIFIED
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W87 LEP Secondary SFI’s since FPU DPAG
~— 0o
b3)

DELETED

DELETED

] -t g
——— i ==
ecause the uranium . }

=

e W e ot FTTIMI IR = e

Dot

\?he W87 LEP does not have"any'SF Is since it has only been in production for two years w(z)

and only one REST (Refurbishment Evaluation Stockpile Test) unit has been evaluated as
of 12/1/00.

UNCLASSIFIED
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Seeret-RestrictedBatr
Minimal WR Secondary Surveillance
Data is Available for the W87 LEP DPAG

 The W87 LEP has been in production for 2 years. First
REST D&I unit was in October 2000.

* InFYOI, a program to evaluate W87 LEP secondary shelf
and SLT units is expected to be initiated. The W87 LEP is
different enough from the W87-0 to warrant some level of
effort. Scope of proposed program is consistent with past

practices:

Program | Total Shelf Program |Total Shelf
Units Built Units Built

B61 20 B83 16

W69 3 W4 12

W76 12 W87 0

w78 |6 W87 LEP |11

W80 18 W88 19

* - 4 secondary assemblies + equivalent cost of 7 more for the shelf life program
SecretRestrictedData— page 34
A concern with the W87 LEP is the material changes introduced from the modification of

e W87 to the W87 LEP[ LLNL has proposed a program to fabricate, store, and

evaluate W87 LERC tpgedhelf life assefnblies to gather ria
compatibility' &LE _ [This slide identifies the scope of previous (> >

elf life programs (3- 20 units) and comparesTit to the proposed W87 LEP program (~1 1
units). The proposed program is for 11 equivalent units and includes 4 secondary
assembles and an equivalent cost of 7 secondary assembles in shelf life samples.

UNCLASSIFIED
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W88 Secondary SFI’s since Rebuild
_[(colloquially 88-2)

I

- mans

DELETED

" page 35j

present The initial build design had DELETED

~This™"
first change is unofficially referred to. as s the W88-1, Due to ﬂlghLdynamlcs conderns, a

second change was instituted in which

DELETED
Tl'ii's" second change is unofficially referred to as
the W88-2. e y — __
97-04-W88- 01

e_LETED
W88-2 unit D & I ed“ From a review ofﬂle b

longer certificatior DELE

..»’ELETED ___jsdiscussed in greater detail in the

This was first
vﬁld data, cyclé 5 underwent significant

;
k1 i I

‘The possxble cause of
following slides. =

99 40-W88-03 SF I“currently open. During disassembly ofcycle 10,
DELETED

UNCLASSIFIED

This slide shows the W88 SFIs from ﬁrst productlon umt of the rebuilt units to the
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Y-12 has Observed that for Sggqndgﬂeﬁ
DPAG

DELETED

page 3 B,Oe b(}7

ol
ﬁb@

p v S ———

a& -12, Development) has published a report concemingéDELET: 056 (3
DELETED ‘of different systems as a function of age at disassembly .
The-data on this slide are for the W80, however, the W76 and W78 data are similar. Notg 6w>
i ! DL
that although the data are scattered, there is on average | ELETED

time. For the W80, the averagej ) B D » e @;0@ b@)
has done similar analyses for the W76 and W78 and the average. | , l})

DOELL,

per year. 8}
6( are plotted on the following slide as a function oﬂ; DELETE‘ )
o e .
“Historical Data Review and

Analysis for FY1999: IMOM Evaluations, A Possible New Finding, and A W88 Mod
2 Update (U),” report Y/DZ-2212
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S-%lu.u:u Patr
Y 12 has Noted a Strong Correlatlomof_\ ﬁ::")
QPA G
DELETED DD@)
) v ]| %)
Thls plot is from the same report as in the prev1ous shde J E'\'ED P
’ DEL Note that the
data for the W76, W78, and W80 fall nearly_on a straight line, i.e., there appears to be a oF b’fﬁ
strox}fgonelatlon—ﬁznveen the weight | DELETED D
for these three systems. For the W88, wﬁb@)
ihdicarenv the vemcal line). | DELETED Wﬂa)

DoE H3)

DELETED per year would be expected (following the red arrows), assuming )

@faetors equal.
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eSecret Restricred Data
90,‘ T N
Y-12 has also Noted tha
W dthat ey eteD
DPAG
i
|
d
: DELETED
i;
|
l page 38
| DELE_TED bver 8 years
“can be plotted as shown in the solid line in the above figure . Also al
shown in the figure is the] L ltaal
SELETED SLT s tiouigh SLT 10, The distinction of protiurt- -

“versus deuferium 1S discussed on the following page. Note that the ag£ggli9@ﬁ

DELETED
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'Y-12 has Estimated Remaining
: po
DPAG be3.
DELETED
w)
* However, caution must be taken. The projections are speculative since
only 6 CSA’s have been evaluated and two of the CSA’s were not
picked randomly for D & I. ~
P
ED Por
Seeret-Restricted-Pata— page 39
The authors of the Y-12 Development paper have made an estimate of the average time for A
DELETEQ LANL and Y-12 have concluded that the PO

During the production of the W88-2,

DELETED

Caution must be taken when interpreting these figures:
¢ The error bands of the measured
- SLT 10 is high. DELETED
* The data is only based on only six SLT CSA's.
* Two of the CSA’s were not picked randomly.

forSLT 5 [DO¥
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Presentation Qutline DPAG

» Study tasking

* Review of secondary Significant Finding [nvestigations
(SFI's) and summary of secondary issues. not apparent in
SFI’s, tfrom interviews of subject matter experts

* Roll-up of current state of knowledge of secondary aging

+ Workload and facility planning issues

+ Enhanced Surveillance Campaign (ESC) support ot
secondary lifetime estimation

 (Conclusions

SeerctRestrieted Pata— page 40
In this third section, the issues raised in the second section of this report are summarized.
Life limiting concerns are ranked based on assessed relative severity. Recommendations

are made concerning which systems need refurbishment and which systems need close

monitoring.

UNCLASSIFIED

S




UNCLASSIFIED

SECRET RESTRICFEPD DATA™

Secret Restricted Data.
Summary of SFI’s, QE Reports and

/,@rVIew Discussions ———_DP4G | »

Corrosion Related Issues: Manufacturing/Design Issues: \
£ « - B61-7/11Y E'\-ED - Bél:| ‘ ' A\ ‘p»cé\
pa’ 9)) DELS st || _ g6 g wie, b(3)
H' L-gemeral SFT concerning aging -wW7i DELETED ‘ é
issues. { P y
wen. . - W64 (%)
— W62: Recent corrosion on |- o .
SLT28. — W78: Adhesive incorrectly applied. ... - -
- W78 »
- W76 /
pof 5 - pDELETED - B8y | 0%
p(/. b - B83; DELETED D(}?
A b(}) ~ W78: Corrosion i ]
i R ETED - B83 & W84
(117 10@ - B83:, (DLt T - W88-2
1
1% - - W8s-24
é_ - W76.§ DELETED }aused by manufacturing procedures.
) WOt T eSS S

SeeretRestrietedPata page 41
This slide summarizes the life limiting concerns and groups them into three categories:
Corrosion Related Issues, Manufacturing/Design Issues, and Material Issues.

The two items listed under the Material Issues category involve systems in which
unknown materials properties may or may not be of concern. It is suspected that when
these two concerns are resolved, they will either migrate into one of the other two

categories or off the list entirely.

UNCLASSIFIED
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SecretRestricted-Bata
Pt We Identify These Issues that are
Related tq Secondarv Lifetime _DPYG

e
Corrosion Related Issues: Manufacturing/Design Issues: ‘ \ DO &
- B61-7/11 1ED | - B 3 ‘ %,
DE\'E anda T Bol & W76 E\_ETED vl 7
—-general SFT ¢oncerning aging W0l D Oé b(})
issues. W76 D
= W02 Recent corrosion o ) : —
o o e en - WO XOIGRI CTeTReCTy appiil }A
- W76) o | i
[T DE\_ETE BS3 | ” ) DO@
: . - BN3 212 3,
- W78 Corrosion, L DE\’E bt /
e i - BRI & W
Mo r~
"oy e ETED - s
- Wis-24
i .

- W76:| . sﬁLETED J!;aused by manufacturing procedures.

~ W87: Minimal sifveillance data:—— -

This is the same list as on the previous slide. The highlighted items have been identified
by the study team to be issues of greatest concern while the items that are in lighter type
are items of lesser concern. This judgement was based on the discussions with

‘ot") interviewees reviews of the Quality Evaluation and the SFI records.

@) Under the Corrosion Related Issues. the B61-7/11 is highlighted due to the concern with
nELETED The W76DELETED  is highlighted due to the
' } The W62+s-not highlighted since the SFI recently issued
is only the tirst SKT on the W62 secoridary and the total measured corrosion is not increasing over
time. The W78 is not hizhlighteg_sig.ce.gp_ly\ DELETED The B83 is not highlighted
since it appears that| DELET‘:U is related to the D&I procedures.

A B et

b

Under the Manufacturing/Design Issues, the following manufachiring related issues do not —

4 involve concerns that will progress with age: CSA( ) L ,
Vb&;) (}7}‘ ‘the B61; assembly issues with the W76 DELETE dnd W78 (adhesive ?)Enmwrc;r‘iwg‘i Dok lé(?)
-Doé b part); B83! Ifabrication; and-W88-2} ~ DELETED t_ | po&
; o LETED are manufaclturmg and/or testing related. The wé b(3>
06 l,@) ; ' i ‘;doeg 6)_; appear to be life limiting, however, g~
T Oé b 1)7related~SFI“ 1S 1OE ti%ﬁ%ﬁygl: Thg W7@DEL Is highlighted pending a decision on _.= é b@)
v ﬁ)whether pEL _ bler timé or not.“Aréduction in the W78 or the W88th,:LETé e

7€ °

e R ” '
may be a life Timiting concern.

Under the Materials Issues, the two items are highlighted due to a lack of data or understanding
of impact and pose a potential for life limiting concerns.

\
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Secret-Restricted-Data—
Our Roll-up of Secondary Aging Concerns and
Interview ”lﬁmpressions into “A”, “B”, & “C” Lists DPAG
« B6l-TL A oy
. W76 LA b3
. W7ELETED DoZ.
« W78 B * “A” - Most significant concerns b(})
« WS87LEP* B * “B” - Significant concerns.
+ W88-2 B * “C” - No significant concerns.
* B61-3 C
- B61-4 C S
- B61-10 C
. W62 c — "\
« W80 = ‘
- BS83 C * - W87 LEP is on “B” list due to lack of data
.+ W84 C
SeeretRestricted-Data— page 43

Based on the review of the secondary lifetime issues on the previous slide, the study team
has organized the weapon systems into a A/B/C list where “A” signifies the most

concern, “B” signifies some level of concern, and “C” signifies little concern. Note that 5)
the B61 family has been expressed in terms of the four secondary types (see slide 12) and g bL
the W76 has been expressed as two types’ DELETED po ,)
The svstems with the most significant concern are th! T ) N2 b(}

f DELETED

The “B” list is comprised of

\ DELETED

\ | As data becomes available, these systems will probably
move off of the-*B? list to-either the “A” list or the “C” list.

The “C” list is comprised of systems on the previous slide in light type where issues have
not existed or are not progressing over time.

UNCLASSIFIED
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The “A” List Systems will be
6 Addressed by SLEP DPAG
L |
* B61-7/11: P&PD 2000-0 states that CSAs will be
refurbished beginning in FY04. é
| . WIg DELETED O:L})

P&PD
2000 0 states that CSAs will be refurbished begmnmg in
FYO08.

eﬁlrﬁlshment ‘that would address the secondary concerns in the P&PD 2000-0. %) L"’?

g W- e it TN page 44
\ For the W76, most of fthe ELETE . é
‘ The systems on our “A” list have been identified for ’Vlb _
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SeeretRestrictedDatr—
For the “B” List Systems, the Following
Issues Should be Closely Monitored:

~+ The W76 radiation case may be a materials property issue.
Need to understand the cause and effect off pPELETED :
}naterial properties of aged cases. This is being addressed by a
project in the Enhanced Surveillance Campaign.

* The uncertainty in the W7&L DELETE‘D':‘ L300
HELETED could imﬁaa‘ge-con dary eXECCtedlfFéffrﬁé :

+ Additional REST surveillance data and secondary shelf life ]
samples for the W87 LEP are needed to get information on new

design. 30 by
* The higher than expected W88-2 DEL r \ma~y_ »
shorten lifetime. Need to closely monitor! ED to
predict lifetime. & : I

- _—

~Seeret-Restrieted-Bata— page 45
The systems identified on our “B” list (systems with “significant concern”) involve »
technical concerns that require further clarification to understand their impact on the ‘og,)
stockpile. G oo

e Funding hasbeen allocated to measure the physical properties of the W76 radia@
case (ESC LA-38) and to monitor the W88-2 DELETED Tfnominally one pe
year through the Stockpile Evaluation Program)-—— =~ ="

The' DELETé?fr

identified and scope of impact 6ii stockpile is unkiiown.
Imtial funding for the W87 LEP shelf life program is planned for in FYO01.

» 71as not been
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Presentation Qutline DPAG

> Study tasking and background

* Review of secondary Significant Finding [nvestigations
(SFI's) and summary of secondary issues. not apparent in
SEI's. from interviews of subject matter experts

* Roll-up of current state of knowledge of secondary aging

 Workload and facility planning issues

* Enhanced Surveillance Campaign (ESC) support of
secondary lifetime estimation

* Summary/Conclusions

SeeretRestrietedPata page 46
In this fourth section, the workload and facility planning requirements at Y-12 are

reviewed and the lead time requirements identified for processes to support

refurbishments.

UNCLASSIFIED
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Seeret-RestrictedData—
Some of the Y-12 Production Capabilities Must be
Reestablished to Address the Secondary Issues Identified in
— SAT& B Lists o N\ DPAG |

[Material [Status] B61 [W76]W78]W87[W33)

;r
|

- Current Capability

7 Concem Related to Capability

'. No Capability and/or
ELE“EQ) | Long Restart Time

Basic Processes

Unique Processes

\ ¥
Secondary R cadiness Campaign [mplerﬁentanon Plan —

Rev 2000-0, 12/31/99, Fig. 4, and interview comments i + page 47
This chart (with some minor revisions) js from the Secondary Readiness Campaign

- =()./ The required processes for weapons on the “A" (B61
and W76) and “B” (W78, W87, and W88) lists are denoted by the X’s in the table. The
Implementation Plan judged whether the individual processes have current capability
(green), have concerns with current capability (yellow), or have no capability or require a
long restart period (red). Some minor revisions were made to the Implementation Plan
status indicators due to comments made to the study team. |

DELETED
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And For Some of the Capabilities, Facility
Restart Could Take Multiple Years DPAG
Material Estimated Weapon Systems
Time to Affected
' Restart g
Seabreeze - e} 3-4 years B61 I)O
L DELETED I 3-4 years B61 b(&)
3-4 years B61
[Fogbank _ . ™~ 4-7years W76, W78, W88
DELETED ‘- 5-8 years W76, W87, W88
| 7-8years |W76, W78, W87, W88
) Comments
Restart time is from funding date to certified part/assembly shipment. é
* Seabreezell 'square hole machining await B61 6.2 study. ( 5)
1s uséd on AF&F shield and will probably be re-used. L7
DELETED 'eful;ed dcl)::'ing refusrbi:hmir:lt ot b
*+x# Fogbank: Old facility renovation ~4 years. SMC ~7 years.
Interview comments : w i page 48

The processes that could significantly impact implementing the SLEP refurbishment

schedule, and that are denoted on the previous slide with a red status indicator, are listed

on this slide with the estimated time to restart the processes along with the weapon

systems affected. Note that the estimated restart time is defined as the period from the

funding date to the shipment date of the first certified part / assembly given adequate \

funding. B i
The results of the B61 Phase 6.2 study will direct whether all new Seabreeze /

DELETED ‘parts will be needed or whether these parts will be reuseg, )
‘will'be

S ) . QELETED
reconstituted. Each of thesé processes Wi require about 3 to 4 years to be restarted.

For the W76, processes to produce Fogbank parts will require 4 to 7 years depending on
whether a dedicated Fogbank facility is constructed/refurbished (4 years)
DELETED

5%

The current W76 refurbishment plan calls for reuse of the AE&F shield and thus the
U.& E ‘will not be required., . - may be reused and
theretore the neea ED may not be réquired. |
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For the B61 & W76 Refurbishments,

/Capabilities Need to be Restarted Soon DPAG

(-L(——-l Seabreeze*

‘ 4~<—— DELETED

.(.-—(——__,Square Hole M‘é‘c-l;ining'

| Fogbank ****

1
|
! ' | .- Py73)
- < r Plasm
: jDELESI‘Fb bt
' s |
II U U U U U U s 0‘ UY 12 I
B61-7/11 6.2/6.3/6.4  liRefishme
W76 6.3/6.4 i TirhIshments - v
Today 6

. ]
* _Seabreeze eo '§_q_uare hole machining await B61 6.2 study.
b i AF&F shield and will probably be re-used.

ey Pe\’ €-used during refurbishment
swuw < Foobank: O facility renovation ~4 years. SMC ~7 years.

FY02 DP Budget Guidance (10/11/00) — ecretRestricted-Bata—

On this slide, the time to restart the processes listed on the previous slide are compared
with the SLEP schedule for the B61 and W76. The 6.X dates are from the FY02 DP
Budget Guidance, dated 10/11/00. The black arrows indicate the minimal time for
restarting the capabilities while the gray arrows indicate the maximum estimated time for
restart.

For the B61 related processes, capabilities need to be restarted as soon as possible,
assuming the Phase 6.2 study indicates they are required. The pgesent date is already past
the maximum estimated time for restarting the Seabreeza‘ Esﬁd square hole
machining processes. DELET i

or the W76 related processes, funding was allocated in FY00 to begin construction of
the SMC which is expected to be on-line in mid FYO07 in time for the refurbishment of
the W76.

page 49

(- 14 )
bl3y i~

UNCLASSIFIED



)

UNCLASSIFIED

SECRETRESTRICTFED BDATFA—

.
Seemt—R.estucte.d.Dam___
P

_—Quality”] | DELETED  fn the Stockpile

Exceeded Original Production Specifications. DPAG

. e sl -
n 7 . ¢ T4 )

~;w DEest® ‘materials were manufactured per three
—aggregate of elements specifying maximum
concentrations.

 The concern is that the as-produced materials were purer
than the specifications. The as-produced materials were
used for the stockpile and the UGTs.

» Therefore during refurbishment, we recommend that the
as-produced material analysis and the production
specification be reconciled.

SeeretRestrieted-Bata— page 50

" An additional concern expressed by some of the interviewees was the difference between

the original specifications and the as-produced materials used in the stockpile and UGTs.
DELETED ! materials were manufactured per three criteria, specifying
the mg_x_).m,umafgregate sums of elemental impurity concentrations. For each batch of

e

trace elemental analysis was performed and the sums calculated. The
ELETED from 1978 to 1990 is shown on the following slide. Note that the blue
lines are the Y-12 process limits while the red lines are the maximum concentration
specifications. The as-produced materials were significantly purer than the
specifications. The study team concurs with the interviewees and recommends that
during production of these materials for refurbishment, the newly produced materials
should attempt to match the as-produced impurity concentrations not the old
specifications.
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SecretRestricted-Data )
/\f \~e . g yo%(’ay
| DELETED iSlgnmcantly Better than the 9&5
Requirements Over the Period 1978-199¢
- NDPAG 4
= 7,
\9?
DELETED
*  The red line is the maximum allowable
concentration of the aggregate sum of ‘
elemental concentrations based on z- !
values.
* The blue lines are the Y-12 process
limits. ‘
"%?ﬁwa T e , 706
The three charts of this slide show! DELETE produced from :

1978 to 1990.. The absgjssa on the three charts are the aggregate sums of elemental
impurities"‘ . 3

On'each of the charts, the blue lines are the Y-12 process limits while the red line is the
maximum allowed total concentration for each of the three sums.
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Summary of Workload and Facility

Plalﬂmmg Issues __DPAG

/——i.r . . .
* In order to support issues identified in “A” list, some of the Y-

12 production capabilities must be reestablished which will

parts? This concern is with other materialsy DELETED
example shown. New parts will be different, however, what are
the differences and what is acceptable?

* Qualification criteria of old parts for reuse during refurbishment
is also lacking. What is the acceptance criteria? What
diagnostic techniques will be used to assist in acceptance?

 Production capacity/capability may not be available if work
emerges from the “B” list systems.

Seeret-Restrieted-Bata— page 52
! Therefore, to support weapon refurbishments for systems identified on the “A” list, some
of the Y-12 production capabilities must be reestablished, and the time for reestablishing
these processes is measured in many years.

Qualification of replacement parts will be an issue during the refurbishment process. é
New parts will be different and the level of acceptance of these differences needs to be 'Do :
established. This concern is broader than DELETED ] k(j>

Qualification of old parts will also be an issue during the refurbishment process and
acceptance criteria need to be established.

The comments in this section are predicated on refurbishment activities being restricted
to the “A” list and have not included the potential of additional work emerging from the
“B” list systems.

UNCLASSIFIED
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Presentation Outline DPAG

* Study tasking and background

* Review of secondary Signiticant Finding Investigations
(SFI’s) and summary of secondary issues. not apparent in
SED’s. from interviews of subject matter experts

* Roll-up of current state of know ledge of secondary aging

* Workload and facility planning issues

* Enhanced Surveillance Campaign (ESC) support of
secondary lifetime estimation

* Summary/Conclusions

~SeeretRestrivted Data — page 53

This fifth section reviews how the Enhanced Surveillance Campaign (ESC) is supporting
secondary lifetime assessment. The potential for success of the ESC in reaching Goal #1

1s discussed.
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Green Book States Two ESC Goals

for Secondaries DPAG

* Goal #1: ... determine when these major components as well as cases
need to be replaced.

- Lifetime assessment for each CSA type will be based on e

validated models /It will include a kinetic, thermodynamic probabilistic

escription of uranium hydriding and hydrogen source terms”,

~ Scientific basis for refurbishment timing for most CSAs by the end of
FY05;

* Goal #2: ... develop and implement new, non-destructive examination
tools for early detection of potential changes in behavior.

: — Non-destructive tools for imaging important physical and chemical
v features will be provided.
- Introduction of new diagnostics by the end of FY04.

— This study did not address Goal #2.

* ESC is responsible to establish a set of tools that will be used by DSW and certification campaigns.

DRAFT FY 2001 Stockpile Stewardship Plan, p 20-3 Secket-Restricted Data page 54

The FY2001 draft Stockpile Stewardship Plan (aka, Green Book) states two ESC goals
for secondaries. The first goal is to perform a lifetime assessment of major secondary
components and radiation cases to determine when they need to be replaced. The Green
Book claims this assessment will be based on experimentally validated models which will
give a basis for refurbishment of most CSAs by the end of FY05. The second goal is to
develop a set of diagnostic tools for non-destructive examination, and detection of
chemical and physical changes. These diagnostics tools are to be provided by the end of
FY04. Although new diagnostics may be useful in obtaining important data from
stockpile CSAs, this study did not address Goal 2 because of time constraints.

UNCLASSIFIED
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ESC Goal #1: Lifetime Assessment DPAG

* Based on our study, we believe the secondary lifetime
modeling will have significant challenges.

. / The nucleation site for secondary uranium hydride corrosion is not well
understood and we do not have initial condition data on metallurgy.

— Location of corrosion is the critical issue. Predicting total corrosion will
not be indicative of lifetime.

— Therefore, models need to predict why corrosion is worse on a
particular unit or site, not total corrosion and this requires knowledge on
corrosion nucleation.

* Is the initiation site associated with a “crop” circle near inclusions, grain
boundaries, or oxide layers?
* In addition, there are macroscopic questions. ol

SeeretRestrictedBata— page 55
After interviewing subject matter experts, the study team concluded that predictive secondary
lifetime assessment models will have significant challenges.

The nucleation site for uranium corrosion has not been identified and as-built data does not exist
for the initial conditions of the metallurgy. For example, part to part information on trace
elemental concentrations and processing parameters is unknown, however, this information is
critical to validating a model for predicting the initiation of corrosion on existing stockpile units. |
The location of corrosion initiation is the critical issue, For exampl&m,airgﬂf(DELETED |

- DELETED far less serious thai the same total

-~ Why doj DELETED o 1‘

~ To what extent do manufacturifig processes & assay features impact corrosion? vog

~ Why doj . )
" DELETED W)

¢
'Do\,” &)

corrosion concentrated at. WHT?T-I’ could change the geometry of the
secondary. Therefore, prediction of secondary lifetime must include an understanding of
corrosion initiation location and nucleation, as well as the metallurgy.

There are a differing theories on the corrosion nucleation site. Some scientists believe that the
nucleation site is near and around inclusions in the uranium (i.e., crop circles), others believe that
the nucleation site is associated with grain boundaries, while yet others believe the site is
associated with defects in the uranium oxide layer.

Beyond theorizing where the location of the nucleation site is, there are macroscopic questions.
LETED ;
DE ‘slides 19and—"

27). The extent of how manufacturing processing and assay features im act corrosion need to be
gP g Yy p

|

é
7o)

708
b3)

captured in the models.
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ESC Goal #1: Lifetime Assessment

(cont’d) | DPAG

— Information about initial conditions is essential to a quantitative
corrosion model:
* Current LANL approach is to predict initial conditions from

certiﬁcatioxj'
. However,\ ELETED records show that the certification

process was not consistent. Therefore, the initial conditions will be
different from unit to unit. -
i B Y, o] ‘,_—“;L?C lrlf -\ .

* Therefore, e i \mll have to be analyzed to
understand the range of initial conditions in order to bound the
lifetime assessment model results.

— Need to define initial condition data to be collected during

refurbishment.

<SetretRestricted-Bata—

In order to model the corrosion processes in a secondary, the initial conditions are
, required. One of the current LANL approaches is to attempt to predict the initial
' conditions (e.g., species concentrations) from|
the difficulties in this approach is thatﬂ 1
| consistent from unit to unit, i.e., if a unit had
e DELETED

is being

“analyzed to understand the range of imtial conditions in ordef to bound the fifetime
assessment model predictions. During the future refurbishments, specific initial
_condition data should be collected for potential future modeling activities.
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ESC Goal #1: Lifetime Assessment

(cont’d) — DPAG

/ — Better materials data is required. DELETED |parameters may

be the most challenging and have the most influence on predicting
lifetimes. Some examples of outstandjng issues are:

* What are the unknowns| DELETED \

~ Simple water source or something else? . __
— What is the generation mcchanismi! '
* What are the kinetics / mechanisms of|
* Why is the ratio of Hzgj__ i bt «Q
* What is the diffusivity of ((,\?‘
u o

,&/it_h water?

~Secret-Restrieted-Pata—

Q)

page 57

i

While there has been recent progress in understanding some processes (e.g!

kinetics), there are significant challenges on many materials such(’
ompredicting seécondary

;theB

—

ost challenging material which will have the most influence
EL ETE D here are some basic unanswered questiony DELETED 1

Ii ) water source (i.e., slowly releases water Info the secondary) or are
there reactions occurring within’ are pertinent to lifetime predicti

An additional concern with modeling a secondary is the availability of physical property data.

LET2Rpably

on?

e Some_of the interviewees conjectured that some of the water is consumed within the

"~ 'hydrogen as opposed to the water diffusingout (=) ETED

o fo form hydrogen. The kinetics and reaction mechafiiSts ot Water—

A :

jneed to be clarified.

Beyond reaction pathways, mass tra@sgon information is needed. Measurements of t
over many orders of magnitude.

diffusivity of water ;DELETED. ' ]

Significant effort is still required to gain experimental information prior to quantitatively

modeling any secondary DELETED
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ESC Goal #1: Lifetime Assessment

(cont’d) DPAG

*  Our Conclusions for “Lifetime assessment ... based on experimentally
validated models” are:

~ ESC is addressing these technical challenges, however, the difficulty in
solving these technical challenges should not be underestimated.

— In order to successfully model the secondary lifetime due to corrosion,
some essential information is still needed such as initiation and
propagation of corrosion, physical parameters, hydrogen generation
kinetics, initial conditions, and piece part processing parameters.

~ Based on the technical issues raised by this study, it is not expected by

FYO0S5 that prediction of corrosion initiation or propagation based on

experimentally validated models will be conclusive.

though modeling may not be definitive, R&D supported by ESC will
increase knowledge of the secondary WR materials for future
refurbishments and for certifying life extension of the secondaries.

SeeretRestricted Data— page 58

Based on interviews with subject matter experts, our conclusions for “Lifetime
assessment ...based on experimentally validated models are” (i.e., ESC goal #1):
e ESC is currently addressing the many technical challenges, however, there are
significant issues that will have to be overcome prior to successfully modeling
currently deployed systems.
e Without knowledge of corrosion initiation/propagation kinetics or physical
parameters, the models will not be predictive. While with significant effort it may be
possible to overcome these scientific challenges, there are additional challenges.
Knowledge of initial conditions of the as-built currently deployed secondaries and the
as-built piece part processing parameters will be very difficult or impossible to

obtain, and without this information, modeling and assessing the lifetime of the as-
\\/__/_(_ built secondaries will not be quantitative.
e Based on these concemns it is not expected that the models will be conclusive by

FYO0S.

¢ Although lifetime modeling may not be definitive, ESC is supporting experimental
R&D which will increase the knowledge of materials used in secondaries. This basic
information will be important for future refurbishment and certifying life extensions.
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Presentation Qutline DPAG

* Study tasking and backeround

» Review ofsecondary Significant Finding [nvestigations
(SFI's) and summary of secondary issues. not apparent in
SEI's, from interviews of subject matter experts

* Roll-up of current state of knowledge ot secondary aging

* Workload and facility planning issues

* Enhanced Surveillance Campaign (ESC) support of
secondary lifetime estimation

* Summary/Conclusions

W page 59

The original four taskings (slide 4) are used as the format for summarizing the issues and
defining conclusions.
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Summary/Conclusions on Taskings: 55

“the current state of knowledge and maturity in defining
aging mechanisms in secondaries
— - The dominant life limiting mechanism for a secondéxy is UH,
corrosion which is typically initiated because of the presence of
free hydrogen in a secondary.

DELETED

~ A well functioning DELETED ~ shown to mitigate
most corrosion concerns. '

Wﬁeﬂd'p“ﬂ—’ page ()J

It is well accepted among the interviewees that the dominant life limiting mechanism for
a secondary is uranium hydride corrosion which is typically initiated by the presence of
free hydrogen in a secondary. The location of the corrosion is of greater concern than the ,

total amount of corrosion.

—
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-SecretRestricted Datd
Summary/Conclusions on Taskings:

(cont’d)

“the integration of secondary lifetimes f ndmgs into NWC

/

’ DELETED W76 asSoon as possible after B61-7/11
‘—returbishment.’ Refurbishment for both is planned in P&PD 2000-0.

workload and facility planning”

— The B61-7/11 secondaries.need ta be fefurblshed due to UH,
corrosion that couerDEL ET {Prudcnce implies addressmg

— To ensure that Y-12 production facilities for required materials will
be available, we recommend that planned restart of these facilities
and allocations of appropriate funding be consistent with SLEP
requirements.

~ Additional workload may occur if issues develop such as the W76
3 ‘W78 & W88,
'~ __DELETED. :

DPAG

page 61
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Summary/Conclusions on Taskings:

b
(cont’d) _ DPAG

“the relative importance of the issues which must be
addressed to successfully predict secondary lifetimes”

— O Currently, secondary lifetimes cannot accurately be predicted.

\ - Emphasis should be placed on technjcal issues identified in the

Models cannot predict initiation, location, or growth of corrosion.

- Additional experimental data on the WR materials is required for
future modeling efforts, and would be useful for refurbishments
and certification of secondary life extension programs.

W76 case, W78 & W8 W87 LEP assessment data.
- #QELE TED

SeeretRestrieted-Batr— page 62
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Summary/Conclusions on Taskings:
(cont’d) DPAG

“any risks and weaknesses in the current strategy for assessing

and validating secondary lifetimes "

Mhile the modeling effort is useful for organizing and driving the
experimental efforts, the models are not expectéd to be mature
enough to assess on an individua) basis secondary lifetimes or |
provide a scientific basis for refurbishment timing by FYO05. L (OE

— Key experimental information is sti]] required to support the b(3)
modeling effort.

— The lack of initial condition/as-built data on some materials may
require overly conservative boundaries on the model predictions
which may result in a more conservative replacement schedule.

— While ESC may develop knowledge that is useful for improving the

refurbishment process, identification for the need of a secondary

refurbishment will continue to be based on the Stockpile Evaluation

Program for the foreseeable future.

L Secret-Restrivred-Patr— page 63
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