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QUALITY ASSORa,NCE _

This cost estimate furnished by the Joseph Oat Corporation was to the
best of _ knowledge obtained in accordance with the specification for use in
making production cost estimates of high level nuclear waste containers and.
internals for the Yucca Mountain Project, Ray. 2, and the Qualicy Program
outline for Yucca Mountain Project - High Lavel Nuclear Waste Container
Fabrication Cost Estimate _ali_v Assurance specified in B&g P.O.
537-0A163948-UB.

Babcock & Wilcox Company
Research and Development Divls_.on
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Babcock&WikJox
- • " 1562B_n Street

_ a McDermottcc.lmplny Alliance,OH444501
(216) 821-91E0

., kptinm_)_'",_''_'_.,1989

Hr. Sd Ruuell, L-197
University of California
Lavrence Liv4rnore Hational Lab.
Yucca Hountain Project
Y. 0. I¢ox 5514, !,-217
Llvernore, CA 94551

Dear Sd:

Subject: Revised Copies of: YHP..BLHVContai'aer Production Cost kttnstes
by Joseph Oat Corporation

Attached ar_ tvo copies o£ the subject cost estimate provided by the
to our Y.0. 537-OAI63948-UB. These includeJoseph 0st Corporation in response

estimates Eor ta_ks lC, 3C, 5C, _1., AH, SH, 6S, 8S and the totaX price form
vhich art to be substituted [or the copies submitted to you on September 22sd.

The t_t_l wices Elves in our l_tter of September 22nd are una|ftcted by
O Oat data to be submitted to you.these csnwes • This completes the Joseph

SincereXy,

TnBABCOCK&WLCOXCONPN_Y
Research and Development Division

6. A. Donlan
J_ttallur_ & J_nufacturlng
TachnoloaY Section

ell

cc: R. L. Fish - BVYC
K. K. Everett (vie att.,)
D. F. LaCount (v/oatto)
E. S. Robits (vie mtr.)
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I_.,,,(_2BoqmmStrut
i McDemtmcompany M_ce. OH44601

(216)821.9110

Septeaber 22, 2989

/

Nr, lM ltusHll, L-197
University of California
Lavrence LivemOro Nat ional Lab.
Yucca Nountsin Project
P. O. Box 5514, I,-217
Livemore, CA 94551

Subjects lnSP-IIIJfVContainer Production Cost bttute8 by Joseph 0at
Corporation

Dear Ed:

Attached are tvo copies of the subject cost satirists provided by the Joseph
Oat Corporation in response to our P.O. 557-0AI639_-Un. The prtc_ Lot these
containers and internals before taxes sre marinated to be sue folZovss

Cantaintr TJ_.ludinE Lover Unit and_ Uppe_rE!d l_ri_, $/Contai.nerL

kaeri als

Labor Tot__h, nspud_le _
CT:t.',O0._:_

26S 25,775 10,013 9,025 4_,813
26L 30, _q3 12,293 10,125 53,001
28L 33, 77S7 13,526 11,575 58,458

mmm LUoy

26S 37,707 11,487 9,825 59,019
26L 42,520 14,141 11,075 67,736
28L 47,877 15,389 12,425 75,691

_zntenn_, $/km_l_
_3 (_ _mum)_tw

Cons. 6 PgR 1,307 1,381 2,/d)O 5,088
5 PgR 817 951 1,900 3,668
5 FgR + 4 lj*i'_ 1,794 175 5,280 5',24_
10 BVR 1,880' 1_958 3,175 7,01
4 ]_ 982 1,029 2,150 4,161



The relieving features of thesq_ est/sates are notevorthy,

0 • Container lover unit fl_inge blank costs are high because it is
made by cutting it fro_a lerger_iece vlth attendan_ high scrap
losses. An al ternatlv(_ _sethOd of ringrolling and butt welding
should re'Jute rbe cost of this i tea. I estimte that this
reduction could m_d_/__to about 1/2 of the _l_te_isl cost for this
iaea. This could re_jult in the relieving container cost
reductions depending on the cost of the sater_al.

Cost__._ductionper con ta! n_r

si. cnsoo a1!o
26S 1144 2304
26L 1144 2160
28L 1354 2802

• Further reductions in cost say be possible with the follo_Ing
t ten=:

Botton head to be made fron forging
Upper head to be sade from forging
lnternF, ls for 3 lWR and 4 DVR fuel assemblies

• Subvendor quotes for the relieving services:

O, - Pon_ing cf cylinderSpi/n forming of lower unit
- IwJpoction and testing Of the lower unit
- FvJrning o_ dividers (6S, 7S_ 9S, lOS)

vhte/a are labor intensive are reported u e_.4ndable: rather than
labor. This does not affect the total price but it d_es make the
labor costs appa_r to be too low.

Please _tote the sarked-up failures on eh5 attach_ cost estimates.
Corrected coFJtes are to be obtained from Joseph Oat and forwarded to you.

COHCLUSION

Thew,e estisates vi th indicated corrections that are to be made are
acceptable.

Sinc2rely,

TU _ & Ir_LcOXO0_IPAI_

leeearc_s_and Dtveloiment Division

' li. A. Demian
NetalluriDr i Manufacturing
T¢chnolos? Section

cii , '
Attach. ,

_/, ct: R. L. Fish- IBWC

D. F. Lacount (v/o att.)
B. S. 1obits (v/o atr.) _

004 --
..



O_ ESTABUSHED 1788

.._JOSEP, H _AT CORPORATION
CHEMICAE ENG, INEERS & FABRICATORS

September 13, 1989
,,-

r I

Babcock a Wilcox Cempany
Alliance aesearch Center
1562 Bee:on Street "
Alliance, 0hio44601

Attention: R. Bruckner

References PO# 537-OA163948UB

Joseph Oat Ref. Q-2699

0
Gentlemen=

z'

We enclose our proposal on YMP HLNW Container.

Should yau have any question_, please do not hesitate to call.

Very tru£1 yours,

•
Vice Pres.ident

0 ¸

"- O0S --
2500 Broadway I Drawer 101 CraVen, New Jersey 08104 / (609) 541-2900 "--_

- FAX (809) 541-08641 TELEX 834618
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'_' rI_ ' JOiIPH OAT CORPORATION

M CHEMICAL ENGINEERS & FA_RICATOPS

e t_'UCLEAR POWER COMPONENTS
ESTABLISHEDl ?88

LOWERUNIT5 NOTE (LU)

Note I ,- Includes rollingcosts and weldwize

Note 2 - Includes weldwire

Note 3- Seamless flange blank quoted cut from plate - Less expensive
alternatives are being investigated

Note 4 - This line is used for annealing of the blanks prior to shipment to
the extrunder. The annealing performed by the extruder is
included in task 5.

Note 5 - Radiography & UT is included in this price. Radiography is
performrJd twice - first _hen blank is assembled, aridsecond when
spun part is returned. X-rays are subcontracted reading and
inLurpretation are performed by Oat @A Oat performs its own UT
examination.

Note 6 - Includes cleaning costs.

Note 7 - Includ_s test fixture.

Note B - Wooden box and protective jacket costs.

Note 9 - Hoq_gedout plate considered for head. Forging price nOt available
of time of quote weight, therefore, includes full disc prior to
machining.

Note le- One 9/13 we received lower inconel 825 base prices ,from 0. O.
Carlson which are Iowe_ than those q,Jotedby Oessop. Due to lack
of time they are not included in pricing sheets.

Note ll -All raw materials prices include Joseph Oat markup of 10_ G & A
overhead, and 10_ profit.

UPPER _.,_",ADNOTE

Note I - Pintle is quoted a esti;nated solid bar, price, machined. If time
permitted on ext ded bar shop cou].d be less costly and lower
machining cost. Alternatively, a forging made to the rough pintle
shape f:ouldalso be attractive,

a

Note 2 - Ali raw materials prices incl_ide 3oseph Oat markup of I0_ G & A
overhead and I0_ profit._o

INTERNALS NOTE

Note I- "Exp" price includes roll forming raw materiel to shape. Roll

forming is selected due to the consistent shape and camber we
..... _ _m f

_mm Note 2 - Internals to ship inside can_. _=

00; -

--,-, : J'
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JOSEPH OAT CORPORATION
CHEMICAL EHGINEERS _ FABRICATORS

NUCLEAft POWER COMI_NENTS

e ESTABLISHI/:D'1788

INTERNALS NOTE

rNote _- Tooling cost for "Form Dividers" is for the first 750 sets of
internals only • Therefore, the tooling costs would be
substantially reduced for msintainence of existing tools.
Therefpre we estimate a $I0.00 charge per can for quantities over
?50, _::th the balance of the tooling per size eliminated for this
item.

Note 4- The 3 BW and 4 BWR F.A. design cannot be roll formed by our
vendor. Therefore we estimate breaking costs arida higher price
per pound for material since a flat rolled sheet must be utilized
rather than a coil produced.

Note 5- Ail raw material prices, and roll forming and associated tooling
prices include 3oseph Uat markup of I0_ G & A overhead plus rlO_
profit.

r
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,lOft|PH OATCORPORAYION
Ch'EMtCAL ENGINEERS& FABRICATORS

UCLEARPOWERCOMPONENTS

ESTABLISHED T1'88

_Sb_fTlON5

1. Copper nickel plate is sold on the basis of actual weight. For
estimating purposes, theoretical weight is used. Actual weight could
differ from theoretical weight by up to 10_ depending on gage, but in
heavv materials, the difference should be much close,..

2. 5ome items which could be less expensive as forgings are being
considered from plate due to forging vendor late response.

3. Raw material prices are based as follows:

Alloy N08825 is based on $5.50/Ib nickel price and is subject to prire
in effect at time of shipment. Met_l mix price is approximately
5.00/Ib. Labor _s balance of the mateial prices.

Alloy C71500 p_ices are based on a metal-mix price of 3.2302/Ib, which
in turn is based on 1.36/1 copper and $7.50/Ib. nickel. Labor is the

balance of material price; See revere Copper quotation. Price in
effect at time of order. Labor escalation on this material shout

3_/year apples. Securing metals on the co_nodit7 exchange (futures)
could make for less pricing volitility.

e certain ite_m which are ring configurations are purchased as
3a. In cases

such from plate vendors. Price per lb. is much higher due to scrap
generated, forgings could be more economical,

4. Please review Kaiser Rollmet quotation attached for assumption regarding
extended shells.

5. Dividers are spot welded to each other in a fixture intended to keep
them relatively straight, This will be followed by manual straignting
to the best degree possible. Dividers are not joined to the can in any
way.

6. Ve_;dorprices utilized are as follows:

Roll for,,-_ng- Teledyne Metals
AIIoy C71500 - Revere Copper
Alloy N08825 - 3essop 5teeI (Also G. O. Carlson prices received).
Heavy PIate Rolling - 3onn Lutz
Extruding - Kaiser Rollmet
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,IOIWI_I OAT ¢OltPOUTION
r CHEMICAL ENGINEERS & FABRICATORS

NUCLEAR POWER COMPONENTS
ESTABLISHED ! FBI!

September 19, 1989

_ BRUCKNER
"Babcock & Wilcox Compar,y _
Al]-iance Research Center SEP£ 1 1989
1562 Bee.son Street

A_liance, Ohio 44601 _" t_.,ao_, Atr:.,

I _ t A'iTA_ H_E_T'5Attn: RoO Bruckner

: Subject= Response to 9/15/89 fax

Gentl_nen: ..
I
J

1) Please see item 3 of assumptions.

2) We regret the error _hich _es caused by a confusing vendor
quotation, lt has been _orrected.

_ 3) We have placed information on the prope_ forms wit_iour
revised quotatiob=.

" 4) See note }a. under assumptions.

5) QA Labor is a_equete. We consider QA Labor aB Qua]ity
• Systems Management. Inspection cost i8 QC labor and is done

by r.he same corporate depsrtment. To determine total _C/QA
• hours, you must ado Inspection and QA labor together.

6 ) O_ne

7) Not neceemary - I hour or QA Labor is necessary for each
part. R_zthecthan arbitrarily divioing it, we assigned it
to documentation item.

8) OK

9) 3essop S_eel was uaed as source for N00825 alloy.
G.O. Carlson also provided a quotation_ but too late

Eo include in our figures, lt seems their prices may be• Iower.

: lo) OK

11) _cknot_ledgedreceived,

12) We will ettempt to Bend by 9/20.

_Ton Kapl_n _ ....
Vice President ....". -

RK :r,mc
o #007
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_ J'+ *lppzoved

Estimated By, Jo_I_L_U0 _P¢ LlZe. Verified By

J _ Date: 9-19'6__ ,,, -:. Date. .. /9-1_-u'_ _J , ,.

Nallle.. Rort Kaplan lille" 14az,ttn gaplan Name: p,.m x,n]:n .....,.

j_ Title: 1 vice_ ,,Presldent Tttlex president__ Title; vice pr._ttd..nt

• Hust be i responsible officer of till Coepany. (Either type or use black ink to complete this fore.)

,,



t J Titles _ v£ce l_es£demt , Title= p+-._+.._,. TJ'tlm=_ "<--- "-'--'-'+--_- _ --
q_

'_ ! qimt be 8 u.m.._ible ol2L_er of dm Cmtmny. (Blttmr tTpe or est black ink tO ,eWlete _ f_m.)
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• .L



J

Compom_t i tPrice _ tmi |o[' _50_m|tjlY ea_Oductl°n oi lbiUUU units
28L Contatner " " Naterials Labor

mmmmmmnq

I It. .gt. gt. Total mi. 1 Tools DIp $ $ $ " $
• $ $ (irs)---- 5

3H.1 BottomHead (Bit: ( ) 10949 < 5 8 ( ) (10) ( I ) (.1)

.2 Body (B) r8.291 17326 518 18 35 ( 1) (60) ( I ) (.I)250
_-'Su

.3 Flanse Blank 23. 5604 0 2 . (', 75 2100 50 10 "
r . (.2

.6 Join BH to B 10 ' 50 10

5 VomLU 190 ((.2)" ; 75 50 5
t

.6 Join _ rto LU 150 5 , 350 50 5

.7 ._n_al LO 12o 1o (.5) (, 7 ( I ) (.1 )

• 8 Hachine LU 35 10
] 50

.9 Inspect & Test 1075 30 : ( ; 100

.zo q,, & Doc,,,ent ' ( ( ) ( 2 )

11 Package & Ship 60 10 375 10) ( I ) { )
I

_dditional 100
Tooling 585 755 200

3H.O Total LUN 33879 11413 198 610 (7_8) (15.1) ( 4 )

Date: q-i q-_Q - ' ......
Jlllllel R__onKanlan .... •

I ! Name: Ron Kaplan -. llamei Martin Kaplan
..... ililtl Vice pr_nia--_

-' '_'!tie: vice Presfdent Title:__Pres£dent ---_

(_ *Nu.' t .' a r,:spon._lble officer of tlm Couplmy. (glther type or use black. Ink tc _complete thie fore.)









165 ]225 400 110 "

7S.0 Total internals 81.7 1.29 (2.2) (2_=5) (2

in

_, Hill Ion laplan ' , Hanel Martin Ka_1.an lSRel l_on,<Kaplan
_¢ Title: vice President Title: President Titleiv!ce Pr esident

*Hut be a responsible officer of the _unpany. (Either type or use black ink to complete this fore.)

lM AI
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Couponent: Inte__aals .,.. Alloy: _30403 Off pr: JOSEPH OAT CQR_P.Quotation No: 0-2699
Price per unit tor u=u units/year for a total production of. 1§,000 units as of 811/89 (no escalation)

10 6WR fuel assemblies Raw Nsterials Materials Labor

Vt. tit. gr. Total Tools Ship $ $ $ $

Task Descri _tim (S/Lh) ($11_) SlC,adp. $ $ (grs) (Bfs) (Hrs) (Br:)
969 I 75 100 50

9S.1 Form Dtvtder8 ( ) ( ) 1880 92 107 ( I ) ( ) ( 2) (I)
75 2050 150 50

.2 Join Dividers 65 I ( 1) ( 41) (3) ( 1 )
n •

" Hachlne, 400 r_o( ). (----_,
• 3 Straight & Clean 10 15 . 8

....." - ' - ' _ - "_ 15 100 ,

4 Inspect 5 5' : (2) (_.... ) ( 2) (----'-)• ,, ii i | • "|

' _ 10

qA & l)oct,ment . ( - ). ( ). ( .2 )._ '' ' " ; _ 50
!o ',(,_.,)(_) (. ) ( ).6 Pack & Ship , , . .... .- : ,

( ) ( ) ( ) (' )
_ . _ ._ ._ km,mmmmmm,m,-km---,.,-,--.---

- i _ - m

c, ( l

_ _ _ _ .... ; ( ) ( ) ( ) ( )
i mla_ I

m _ ....... _ .......

)( )( )( )...........

( ) ( ) ( ..)( )
1'6s 2soo, , ' - 400 110

9S.0 Total Internals 1880 167, 177 107 (2.2) ( 50 ) (AS) (2.2 ]

I certify that this estinate to the best of my knovledEe is accurate, supported by approprt mid in
accordance with standard practices of this Company 5hd B&V P.O. 537-OA163948uB •

Estis,_ted By: JOSEPlt OAT CORp._ Ve_-ified By: _ *Approved

Date: 9-19-8') Date:l- "9_' 9-83 l)a

J J Name: Ran Kaplan Name: Martin Kaplan _ Name:__on KA_nl_n

'" Title: Vice President _ Title: Pr_sid_8_ __ Title: Vic_ P r _" _ _ _ " _ sae

• Nust be a responsible officer of the Company. (Either type or use black _nk to coaplete this form.)



_ Com ts _n_a, ls Alloys S30403 0ffRBBr. JOSRPH nA_ CC_P. Qu°tati°n NOSof _15,000 units as of 8/1189 (no eseala_on9
_? PriCeper unit for 75(} units/year _0r'8 total production

PWR fuel les
hterls_1__n Naterials ¢ab,_r

gt. gt. gt. Total bw. I Tools Ship $ $ $ $

T_t ion (S/Lh) S/Cusp. $ $ (grs) (grs) (SRE)100 50
,506

10S 1 Form Dividers ) 982 140 I 28 56 ( 1 ) _r_'------_ ( 2 ) ( 11" 150 50

-- .2 Join Dividers 20 Q5 .. I ( I ) (23) (3) ( I)
¢;tt

9

' 3 Straight & LO "-. . ( (• 100

.4 Inspect 5 5 : ( 2 ) ( )- 10
: ! ) (2 )

.5 QA & Document
a

.6 Pack & Ship 10

I ( ) ( ) ( )

( ) ( ) ( )
t

( ( ) ( ) (

165 1475 4oo 1] "
lOS.O Total 88 56 ( 2.2 (29.5) (2.

'_ and in
this estinste to the best of uy knovledge is accuratQ, supported by appropri_! certify that

accordance vith standard practlce_ oi this Coipany and Bir P.O. 537-.OA163948UB e /

gstiuted By; aos_.Pn o,, COliP. Verified By: __i_,__ *Approved By:
k,.. kK" ,_,o_.o

Date: 9-)q-Rq

Hsue: Ron Kaplan ____ Name:_ Martin Kapla_ Nane: ._. h_;_._

Title: vice President Titlez Preside_t_ Title:Vice President

_O *Rust be a responsible officer of the Coupany. (Either type or use black ink to couplete this forn.)
C_
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JOSRPH OAT CORPORATION
CHEMICAL ENGINEERS & FABRICATORS

JOSEPH OAT CORP. REQUESTFOR QUOTE

Attentions Sales Department e

References Request for Quote

Gentlemens

You are requested Lo supply prtc_ on the below list or materiels.
Heterlal aunt be produced to a stringent quality assurance system which
will be the subJect or future discussion. Obvlouely firm prices cannot
be established For _ature purchases. Therefore please quote prLce8

e which are in effect this dale, und escalation formulae or information,
tr possible. Initial procurement Is net anticipated for over a year.
Hrltten (uotatlons are reque8ted.

_ . ,

[tem No. QUantity Dimensions Hatertal
iJ J L

-. ll,J. --

1 7_0 39 x 07-3/16 x 1.25 Alloy 825 plate sheet
or forging. (Alloy
UN5 08025) Cast products
net permitted.

2 750 61 x 87-_/16 x 1.25 Alloy 825 plate sheet
or forging. (Alloy
UN5 08825) CeaL products
net permitted.

3 750 61 x 9_-.1/4 x 1.25 Alloy 825 plate sheet
or forging. (Alloy
UN5 08825) Cast products
not permitted.

4 1500 20" Die. x 4.5 Alloy B25 plate sheet ,
or forging. (Alloy
UN5 08625) Cast products
not pamitted.

• l l , ;
.

_

' '- 027
2500 Beoadway / Drawer I01 Camde., New Jersey 08 t04 1 (609) 541-2900 __
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JOSEPH OAT CORPORATION
50108 Ospartment CHEM/CALENOONEER_4 FAOR/CArORS

• - ", • nO0 'NUCLEARPOWERCOMPONENYS
ESrAgtfSltWOIIPII

/

Ii i . ,

Item No. quon ty +Dimensions L Hoterial,

.L....----_-.-J_. _ _ , j _ III I III , ,

+ _ 750 _JU" Dis. x 4.P + Alloy 825 +plate sheet
::+ +or fI,_rging. (Alloy

* + UNS I_,8025) Cast produots

t nok _rm/ttad.,, .

6 (OPT. A) 1500 32" Dis. x 1'7/8 Alloy 625 plate sheetor. forging. (Alloy
UN5 08825) Cast products
not permit ted.. e

6 (0P1. B) 1S00 Rings- 32" OD x Alloy 825 plate sheet
25-1/4 10 x 1.,.7/8" or forging. (Alloy

, UN5 08025) Cast produote
j not permitted.

7 (OPT. A) 750 34" Dis. x 1-7/6 Alloy 825 plate sliest

e or forging, (AlloyUN5 08825) Cast products
- +_ nok permitted.

7 (OPT. I_) 750 Rings 34" OD x 25-1/2 Alloy 825 plate sheet
+ 10 x 1-7/8 or forging. (Alloy

UN5 08825) Cast products
ngl permitted.

8 1500 32" Dis. x 4" Alloy 625 plats, sheet
or forging. (Alloy
UH5 08825) Cast procluots

,_, nok permitted.

9 750 )4" D_La. x 4" Alloy 825 plate sheet
eor forging. (Alloy

" UH5 08025) Cast produots
not permitted.

10 2250 10" Die. x 7-1/4" Alloy 825 plate sheet
thk. (Cen be or forging. (Alloy

I supplied as 10", Ola. UN5 08825) Cast products
round ber x R/L. ) ngl permitted. :

.....

V

- Z

t --

r, lp,--
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JOSEPH OAT CORPORATION
CHEMICAL ENGINEERS & FABRICATORS

JOSEPH OAT CORP. REQUESTFOR QUOTE

Attentions Sales Depsrtment
t

References Request tor Q,ote

Gentlemens
I-

You sre requested Lo supply price on the below 1Let or msterLsle.
HeterLsl must be produced Lo e strLngent, quality assurance system whLch
wt11 be the subject or future discussion. Obviously firm prices cannot
be established For future purchases. Therefore please quote prises
which sre tn effect this dstej and escalation formulas or tnrormetlon_

' lr possible. ]nttLal procurement la nel anticipated for over a year.
Hrltten quotations sre requested.

..........

,t.mNs. Q,.ntitX Oi,no.. ,.te,l;i
1 750 39x 87-3/16 x 1.25 70-30 CopPer Nickel plate

sheet or Forging (Alloy
UNS C71500 cut ptoduots
nel permLtted. "

2 750 61 x 87-3/16 x 1o25 70-30 Copper Nickel plate
sheet or forging (Alloy
UNS C71500 cast products
nel pecmiLted.!

3 75U 61 x 93-1/4 x 1.25 70-_0 Copper Nickel plate
street or forging (Alloy
UNS C7150U cast products
not permitted.

4 1500 28" Dla. x 4.5 70-30 Copper NLckel plste_
sheet or forging (Alloy
UN5 C715UO cast products

: I . nok nermlLLed. .

O I ..... i • ..... _
=

e,

Br _
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Q,, JOSEPH OAT CORPORATION
. CttEM/C4L ENOINF.ERS4 FA@NCAIORS

NUCLEARPOWER coMr4:)NENTS
ES ;AI]li I_tEO ! FN

"|_tem Ns. Quantity DlmeneLons HaterLsl
ii,. • . t. i ,,,, , r i| ' ' ii i ,j iii i ii i i

5 750 }U" Dta, x 4.5 70-}0 Copper NLckel platat
.. " sheet or forging (Alloy

' ' UN5 C7iPO0 cast products
, not pemitted.

'

6 (OPT. A) 1500 _ 132" Dla. x 1-7/8 70-}0 Copper Nickel plete,
sheet or rotginu ,(Alloy
UNS C71500 cast products
not permLtted. W

6 (0P1. B)1500 Rings - 32" OD x 70-}0 Copper NLoksl plats,
25-1/4 lD x 1-7/8" sheet or forging (Alloy

UNS C71500 ceet produGta
not permLtted

7 (OPT. A) 750 }4" Dis. x 1-7/8 _ 70-}0 Copper Nickel plats_
sheet or rorgLng (Alloy
UN5 C71_00 coal products

not pem4tted.

7 (OPT. B) 750 Rings 34" OD x 25-1/2 70-30 Copper Nickel plate,
10 x 1-7/8 sheet or forging (Alloy

UN5 C71500 cast products
not pemLtted.

° 8 15OO }2" Die. x 4" 70-30 Copper Ntskel plate,
,, sheet or forging (Alloy '

" UH5 C71500 cut products
not pecmLtted.

9 75U )4" DLe. x 4" 70-3;0 Copper Nickel pletet
reheat or forging (Alloy
UN5 C71500 cast products
not pez_nLt ted.

]e

10 2250 10" Dis. x 7-1/4" 70-}U Copper ,HLckel plstet
thk. (Can be sheet or forging (Alloy
supplied as 10" DIs. UN5 C715U0 cast products

.0

round bar x R/L.) not petmitted.
,i

i

!

@ r---

, =

--
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Total INulilber of IPages ,,

For problemswith transmittal call 219/295-5525, Ext I_, and ask
for _"""'' .*.T_OH

Aullllm 8auOesMa_g_uOer ? /} --

i

"PeTEI._DYNE _---
METAL FORMING l l + _ _ _ --

liST STERLINGAVINUE
P.O.BOXTOT

_,q



XEROXTELECOPIER 295 ; 9-12-89| 8:58 AMI CCITT 03 . 920644 ; # 1

®g. 1 2. s9 1 0 : 5 X_ _0 1
,,,,

O Fscatmile No. m,ndtnl to, (609)_541.-086_ D, tos 9112189 ..--.

,F_otl: ALLEGHENYLUDLUMSTEEL GORPORATION
k.-tern Resions1 Sales Office
80 Valley Screet
Wallinsford, CT 06492

,p

TO: Joe Caolin aC Joseph Oar Coc_ors_ion

FROI4___ E.,A. POts0n _ at ^lle/Lbe_y Ludlun, $ce..el CorD,,

, No. of pe&es. 1 (includins cover sheer) Main Phone 203-265-9166
- Fax No. 203- 284- 2238

Type 304,. #2B Ffnlsb, #3 Edse, A240/SA240

Approxt_mcely 150,000 Pounds .125 x 20" < 24" x Coil

Prt_e: $l,5390tpound plum 8ureh'arse

O A!...._CC24" - < 36" Wide Coil

Price: $1.4760/pound plus surcharge

AI..__36",Wide Coll

Price: $1.4580/pound plus lurcharSe

Current surcharge for 9epcember 1989 - $.06C1/pound

,.

Above price for .budKer eetlmace o.nly and ubJecc _o chases
Additions2 co_c .for packasins, $10.00/mktd. m . ,

Al.1 teems Co ship F.O.B. : Leochbur$, PA
e

Current Leed.Tines.s Start 3-8 weeks ac e race, co be nesociaced.
DISTRIBUTION RECOIl,)

J#,_

"" JO3 F!LE,_-,"..... r,' '
P.O. ,. ._,P.R,'r,_,._,_.... .

; OTI'I_.,_'

,..°..,,,oo°,,..,,,, ........................ ,

' I:OI'ILS1lh (UlilU( ilt,,N AUU,,LboLL)

LJ,-L,,,J4 :..
; ELl,4,PI_UJ. E,_G. ." .....

, ' - _EN. MGR. ' ..... (_
10rHEI_: , '
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I¢'AeSdFI_
ROLLME'r

0
JepLtmber 8, 1989

PageTvo

I. Kaiser _olloet will he able to develop either new or pnodified
equipment and tooling which will eliminate the need to weld on an
extraneous gripper. A_though laiser tolluet curr_ntlT welds a
gripper pieceas its current manufacturing process the larse quan-
tity involved in the container project can Justify development of
an alte_aative method to hold the workpiece, This has been son-
sldered for other Raiser Rollaot _roJects, and is ..nsldered
|easlble.

2, Kaiser _elluet u.u_o that ve will be eblu _u 1011 _XtL_14et_e '
cireunterential seam weld ot the pregnant even though _t is located _/
sail about 3" _ro_ the ud. Tag rollimg oa a circumferential weld
Ls a developmental aspect of this approrch, which viii be
evaluted in a subs.ale_evelopeenteffortanticipatedfor next
year.This assunptlonwil_be revisitedafterthisdevelopuentef-
fort.

O 3. Raiser _oll_t assumes that we will be res'_o, sAble for machiningthe I.D. and O.D. to improve the tolerance we requite, beyond the
./-60 mils wall tolerance tn_tcated on th_ Drawing. This cost of
machining is included in our quotation.

4, Based upon the results of the dsveYopntJnt e_fott and tooling
design T/s-a-was assumptions 010 |2 and 83, _,Mepreform voluM say
require adJutaenC. It is presuned to be adequate for this exer-
cise. Adjutment of the preform voluae _uld have atntual effect
on EaLse_ Iollmet's cost of pro_essiag.

S. 9Xan_ are to be supplied ia _he annealed condition.

_, _elds on the blanks suet Me ground fl_sh on the O.D. and _.D, sur-
faces.

7. |ahcock _ _tlco_ "_Pe_A"'''_--_.._`_.for Use in NaMing Production
Cost _stimates - (hv. _, august 7, 198_)0 in 8action 2.3.4
spee_flesthat Aaneallngis to he performedon the c_
container love: unit and upper head using either an inert at-
moochers or vac_lun. Not provided for &re criteria for Ln-pr_cess
or in£ennediate then_tl processing. Raiser iollnet possesses the

• abtlit_ to process the Type 268 variant in our vacuum furnace
(longer vacuus furnaces are not known to Raiser aollmet_. Te
nreelude mxeonttnnal annealin_ _mmrm h4_.,- il_11mal. _u*e,u,._--a. d.,.

_he 26L and _sL-versions that Nitrogen be utilised in lieu of _he
O "true" f_ert gases of At_on or Reliun. Our p_._:_Jal _8 8o oo_di- _-tion_d. -_.

_

e

C'd l_'l'lO_ "v.L'.'.'.'.'.'.'._OI_)_8c,r$ GO, 0(3 _L_,_ -_



" AOSER
. ROLLMET

Septonb¢r 8, 1989 ,,

Page Three

8. BlankB are t_ be supplied to Kaiser tollnet after full visual,
liquid penetrant, radLographia and ultrasonio inspect/srm are
completed. A data packsge containing the results of each of
these tests is to accompany th_ part itself when delivered to
laieer aollMt.

9. This peopoeel assums no weld repair cycles are included, la the
event this mend/rien arimes, responsibility for weld repair is to
be account of the supplier.

10. _fter _conversion to finished aon_iguration, al_ teJtln_ _equtred
Ls to be performed by Zm/ser tollMt Hd in alread_ included in
the abovA nOeS f_urQs. Thls includes heat treatment end
Nchanieal testing.

O 11. Packinq or orating for return ah4peent ts _,nclu4ed. al_ itemsats F.0.B. (our plant) Irvine, Califor_is.

Kaiser _ollmet looks forward to _he opportunist to meet with you to
resolve this abbreviated list st conooms. Please do not hesltats to
oontaot the undersigned for additional elartfto_tton.

Best regards,

larry F. 'l_t=ke
Produot l)evolopMnt
Engineer

Copy: 8. Gordon, [I

Lfr/ns



I[_-M QUA,_, CESCRIPTIJN TDTAL ITEM WEIGHT PRICE SHIPMENT

lilll I IIi !11 iii ! i ilellll ! lilt Ii lllll ilillll Illllllltllillllll_lllJiJlliillJl_l
I'

Tjuc C :,2j .-_', Fini sn
AST_ ,_42_-:7 JNS-N0_'_25 HRAD

TL,.]!i;',,,IL:uCt="_.''.II"SIEXCEPTINN$&
1) 4,_T+,-.I.%L ;,iLL. _JE PwCUL)UCEu AS +'

''L."",':,:I,;L-_L_TE P,RUDbCT I+J ABOVE

?L*,:" _v:ClrIL,_fIL, h ,_ITH NU CC_,RUSION

I c .,T'..,i....,..JT,,.L,_.:D,rs, _ ..'...,, ,- ':::,,i,J_J';- ST_.'lr_Gi'--nl"

',L_.- !- +...,. ", "uCL" ": pi;v, &CCU_,T "
• _
,., . • • _. . .L. IV _,y

I .L.,,, _.,", _. _+.:,,.),,L,,: _ ','/.l,_/bO tPbC'O', 0.727.00 ea
dt_,:: , '..,t 5.3dtlb
(,_,.:tl;"l_ .<;:"_ !:(J-.15J PCSI

. , . {_ " .,+ .+,_,•_ .';,j £."> ^ ,,£.,u_3_ _ _7.13/bO tbD_ '_r LC,511.OO ea
,"I ,',"-'_ ,.,+r. 5.3911b
(P_CL 1:> ::,_;.:L PO_ 75,) PCS)

j '. .., L. ,>"._:3,,+,. x r,/. "',,"_".,. ,., , ,+_..,.?')Out3 L:.;7 _L,, u LI, ,; 3_. u 0 ea
,,_. :,n-, ,,:. =,.'_t3/Io
t ' ',=. t , -;"- ,-"-. 7b'; PC_I

'I ; , . ',, :., .., x .'5 , , .',.,.l'"..l,j_Lr cre _,. ";L'_ 1",. _,_%bL_,(;O e;4

j_ ' ,; _. ' I -".', iL ",_ P._ _-( --

- ,.,_,_,[;YL. P_/C.',

- , ,



ITEM UUAN. CESCR|PTIUN TCTAL ITEM WEIGHT PRICE SHIPMENT
I #m I mIImI im_ Imm m mm mlmmm_mmmmmmmii mleiimmmmmmIImiImIIImImIImmIIIImm m im i$ w I i I m

Fl_,,le Cut

LP_:LC_ IS 3_L F04 i_C3 PCb}

e • . ."._,:'v,:_-TrV, :;._5(prl e_'787.00 ea

L,,'.' ", .".'.' _ _ ].',..'....... -
- I ,v _.',L

o
4 _ a _,

t," __ _", :,:'" - -=,., /_." ,"C_)

u L,,) I. /:; ., ^ .,'..,.;,;,.)CDIA._ETER _e3or, 2,_bL,OO ea

,.:,..) . ," t ,,')J,;,., ,,m

lH"ii.: IS b_r'_.F_J_ LS,',OPCSI

.,_ l.': e.-_lgCu x 25.2bC.',CIi) x 32.000J_' U.:) Lb7_.C 2,377.C0 e._
Vlasn_ Cut

.., ,. ,_., / - .'"b

[ '..: _... l .., ..,'- . -,.).4 L:, ....) t _b)

m

. " I ' _' ' ',".

, , ',: _ "I ' ;I'._ "_ P,_

._. 038

_, 1, H! n
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" Page 3

Pr inted: 3,)-_uv-dCo _.2-" Z4 PM
Phl

O 08-30-89

05_7000
G(IC Inquiry _umber 7320Z

JUSEP_ O_T CJ_PO,_TICN Cust Inq _ B5295-2

Z_)'.)':.) uF,O,aDv,A Y
C,_MDENt NJ C810_

Attention of: Kr)N _FL_iw

Telephone no: r'.,_-b_-Z900

ITEM (JUAN, L)ESCRIPTION TOTAL ITFM wEIGHT PRICE SHIPMENT
,mmm,m9mm ire _m ,m,,,m ,mm,"m ,mum'um"'um_mm_m'Immm"_ Im'mmu''mm' mm am' m e m m om m° m _mm m_o °,m,am,_ ,m, ,,,_a_,,u,I,mu,,,m,,_,,,,u,,mmm,m,,m ,,mm,,mm ,_ m m ,mm,_ _ _ e _ m,mm

tiF; + ,,5 I - .3_
CP_ICE 15 5A,',e ;t3P,769 PCS)

7A IO'J 1._7 "..,.. . _ 2:) .5e"bCIu, x 3k,OCO00 Oa ZLgOO 2,7_7.00 ea
P 1 I_'r-_ .;UL

.: ' • • _ . l -- a, ' .';

=

r

L:,_ + I I - ,:)
lP ICL 13 b.'-'_;r;L)_ 15'3U PCS)
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AppendixA2

0 B&WCommercialNuclear FuelPlant (Vendor I_)

Cost Data Package



bbcock&Wilcox Oo.
. .,

1562Be_sonStreet
sMcDermottcompany Alliance,OH44601

(216)821-9110

November 6, 1989

.Mr. Bd Russell, L-197
University of California
Lavrence Livermore National Lab.
Yucca Mountain Project
P. O. Box 551/,, 1-217
Livermore, CA 94551

Dear Ed:

Subject: _14P-HI2N Container Production Cost Estimates by B&VCNFP

The data provided by B&WC_P has not been siped-o£f by B&g management
and is being submitted as advance data vlthout full QA certification as in the
case of the other two vendors, ge will forward the OA certification for this

data and cost estimate forms without the disclaimer as soon as this is
accomplished.

Stncere17,

THE BABCOCK& VII,COX COMPANY
Tlesearch and Development Division

H. A. Dominn
14etallurgy & Manufacturing
Technology Section

cii

cc: w/o atr.
lql_vere t t
RLFIsh - BVFC, Lynchburg
DFLaC<)unt



,_h ,, i, , ,

Olik &Wilcox Ce i[icmicnincomplete o,vnm,v,waum
1562 Beoson Street

O ii McDermott company Alliance, OH 44601(216) 821-9110

Septenber 27, 1989

,Hr. _ Ruue11, I,-197
University of Californis
lavrence Livermore NatioM1 Lab.
Tucca Hountl, in Project
P. O. Box 5514, I,-217
Livermore, CA 94551

Dear Bd:

Subject: THP-HUW Container Production Cost Kstinstes by II&V CNFP ,,

The cesults o£ the cost estimates provided by the _&V Commercial Nuclear.
Fuel Plent that vere sent tO yOU U ii facsimile, edvauce copy on Septent)er 26th
are susmarized belov: _

Hater/als

Sts.__e lav le labor Total

c715oo Uoy

' 25S 27,432 14,306 6,417 48,155
251` 31,582 16,814 6,507 54,903
281` 33,896 17,626 6,681 58,201

m8825a toy

26S 32,962 15,112 6,419 54,693
' 261. 39,882 17,677 6,420 (Pi, 179
i 281` 62, &61 18,799 6,507 67,767

TRtoml__, $1kmibly

Cons 6 _ 3,590 200 1,414 5,204
• 3 _ 898 150 629 1,677

' 3 FUR + 4 DUR1,792 200 1,542 3,534
10 BVlt 3,887 200 1,4tl 5,498
4 _ 1,197 260 673 2,070

-_ ce:" IO_verett E
__ Rl_ish - BV1FC
= DFLaCount ,, --
1 KSBObitz

r

--

--

--
--

--



-2- September 27, 1989

The flange blank ray materlal costs are high because they are cut from
Xarge pieces vlth attendant high scrap losses. ,

The ray materlal costs for Internals 6S (6 consoXidated PgR F.A. ) and
9S (tO B_ F.A.) are high because of the 11alted size of the sheet available
to make these pieces and the attendant high scrap losses.

OONCMISION..

These esttnmtes are 8cceptr_le.

Sincerely,

Tlm _ & VILCOXCONPANY
Research and Development Division

li. A. Domlan
Metallur_ & _ufacturi_
TechnologySection

ell

AdvanceData
QualityAssurance

.Certiflr_,tionIncomplete



ASSUMPTIONS

I. Flange Blank for Lower Unit to be ring shape flame cut

from plate.

2. Estimate does not include any attachment of In_ernsl Structure
to Lower Unit.
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e I

t

BASXS FORLABORPATESUSED FOR
BLKdcotrrkmR F&SlICAI_gN

@

Offeror: B&W- CHIRP Quotation No. : P--2060
_mnmtc.-__

ii

.,d.

The Sabor costs are based on the folloving factors:
-_ - Used

Yes -"-- Noema_mm

Base Rate ....... • ........... • ........... .7,- ---
Shift Differential • ...... • .............. -,Y,- -'-"

soud, , ..... ---Vacations• • ......... • ..-- --..-'. .... .r.. ---
Casual Overt ine ......................... -s.- ---
Training ................................ -_- ----
Social Security .......................... _ -"
Vorknen' s Conpensat ion .. • ............... _.-.x _._
Pension ...... • .... ." • • ................... _ ---"
Health & Welfare ........................_ ---
Other (IdentifY) ........................--- "--

I certify that this estiute to the best of my knovledge is accurate,

supported by appropriate docuaentatlOnandB&W_ PAend83-77,9060-O0-'inaccordance vith standard
practices of this Company

Nam:

•Approved By: , __.._,__-

, Date: ....

lqlUIte: ""

Title: _ .

• Must be a responsible officer of the Company.

(Bl tber type or use black ink to complete this _oru.) / :
Q J ----

Advar_e Data ' --
QualityAssurance -

Certification Incomplete
OOS -



TOTAL PRICE AND TAX ESTIMATE FOR TMP BLRV CORrAINER FABRICATION
PIECE AT 750 PIECES/TEAR AS OF 8/1/89 (N0 ESCALATION)



r

' .--t.tto..o._-=o_o
Components L_ver Unit (LU Alloys C7150t) Offeror: _t _i, _------.-- uw _ _ ...

per unit for 750 uits/yea-r- for a total _oduction of 15,O00..units as of 811189 (no escalation)PriCe Labor,
26 S lav hte_ Naterimls

gt. gt. Vt. Total zp. Tools Ship $ $, $ $
S/Coup S $ ' $ (nra) (Irs) (Irs) (Urs)

Tad Ilueri G"/o (_.0)_ IS,O) ) ( )
lc. I Bottom Head -.--

, _ I ( ) _oJ (Z,O) ( )
0

m_mmmmmmm

i .z Body(S) e

, ._ m o

i • 3 Flanse Blank --- :

J .4 jot. ento n , _C (
I •5 Spin Foru LU

1 .6 Join FB to LU _ I ) 1- , ( ( ) ( ) ( )

.7 Anneal LU -- _

:-.-_
(

08 Hachifle LU ....

•9 Inspect & Teat
, ( ( ) (_5.__.._o

. I0 QA & Document .----

. II Package & Ship ___



















----- 3o5"

I certify that thai eitlIIte to the belt of iy knovledie li accurate, supported by appropriate docuuentation and In
accordance vlth stlu4ird practices of this Coepany and B&g FrO___ -oo __.

l.i - TIIIII _J ' )P£ _'_4,' Tittle:

(_' Villi Ill I ielponlible oftl of the Coipjiny, (lithei type or use'_lick ink to coipl0,te this torI.)



,: Coax)nears Intern aI .... ,Alloy: _0403 offeror: _,_ ¢tJ_-;, Quotation Hot ...._>-_,_C._ _e_
P,rice D_,-unit [or 7 K)Untts/year-for 8 total production oftS.000 units as of 8/1/89 (no escaXatton)t;onsol_ldated 6 I_R fUel assemblies

, Rme _ls Haterlals Labor

" Vr. gr. Total _, Tools Ship $ $ $ $

Task i_*___ (S/Lh) S/Coup. $ $ $ (grs) (grs) (ges)
! ( ) ( )

6S. I Fore Dividers ( !61
; ( ) ( ) ( )

Join Dividers ,.6,e
l_chine, . ( ( )

• 3 ,J_l_I'

,' I ( ( ) Lv.o ( )
,4, Inspect

.5 QA & Document

.6 Pack & Ship ( )

t ) ( ) ( ) (' )

! .

-_ i ( ( ) ( ) ( )

mm
!

--'- /_of ab

X certify that this estlMte to the besq of Jr/ knovledp is accurate, supported by appropriate documentation and in
• accordance vlth standard practices of this Company and B&VFr@. _o _-_ _._-o_ •

;) ;) fled By: L _ '" __.a_ ,Approved By: - -

be a responsible o_fi ..eroz the Company. (Bi - type or use black ink to couplete this form.)._ *l_ust







' (/.0 ) 5-,_9_'
9S.O Inr

X eertl_ that this estimate to the best o| irl knovledge is accurate, supported by appropriate documentation and in
accordance vith standard prsctiqes oE this Company and ll&glPG.

_, t)_ ,Approved By:
,gstlmated By: VertEted By: ;_. " *

o,t,,,_, o,t,, (o1,4_('_ _)'_"': _ .... i l 1

-' 01_ use





appenJ_ix A3 _

_,_wn We]dj_ g and En_'_er'm_ Company fV_i;dor C)

.Cost Data Pa_



QUALITY ASSURANCE

This coso estimate furn£sh_d by the Youngstown Weld£nK 8hd SnKtneer£ng

Company was co che besc of _ knovledKe obtained in accordanco with cho
specl£ication for use in us_u_ production coso esCtmaces of hiKh level
r_lear w_zce conca!Lners and £ncernals for the YucCa MounCain Project, Kev. 2,
m_ ,_cheQU81iCy Progrm occ_lne for Yucca Mountain eroJecc - Hl_ Level
Nuclear g aste Conts£nec YabricattOn Cost Estimate Qu81£cy Assuranco speci_ted
£n B6W P.O. 537-OA163950-UB.

__ /o. _._- ,el'
G. _I. Roberts, Manages: QA
Babcock & Wi].cox.Company
Research and Development D£vist.on

%

.....



+_++*....... ii/

--+ 1562BeesonS_n

• McDern_ cornmny Alliance.OH44601(216)821-9110

September 19, 1989
I

Mr. ld Russell, L-197
University of Cali£ornia
Lavrence Livermore National Lab.
Yucca Mountain Project
P. O. Box 5514, 1,-217
Livernore, Ck 94551

Dear ed:

Subject: THP-lilNV Container Production Cost Estinates by Youngstovn+ IfeldinK
and Engineerir_ Co.

Dear Ed"

Attached are tvo copes of the subject cost estimate provided by the
Younistovn 1;eldinK and EnKineerinK Co. in response to our P.O. 537-OA1639§0-UB.
The price for these containers and internals before taxes are estinated to be as

_.._ follows:
ContAiner lncl_.'_ t___ver _it .n_ UPI__r _ Pricee $/C°ntainer

Ifaterlals

Size Ray _dable Labor Tot_mmm-_.,.,,m_mmm

C71500 ano Z

26S 31,395 4,969 24,166 60,510
26L 36,472 S, 700 27,482 69,654
28L 40,564 6,231 30. 383 77,178

N08825 Alloy

26S 31,022 4,921 2_,,819 61,762
26L 35,980 5_610 29,591 71,181
28L 60,368 6,141 31.583 +78,092

_Interna18, t $/ks.e_bly

s30o3 ('rP3o4css)

Cons. 6 lqm 390 253 964 1,607
' 3 I_R 538 259 1.173 1,970

3 PrR + 4 Bl,rR 884 281 1.278 2_443
+_ 10 BrR 1,080 253 1,172 2,5055 nSd_ 1.g_g-- ._ imlDJ

/ 4 FUR O+_ "++ '' .......

-- (02
41

lt



> _

* t' 't f,"

Please note that there i8 on error in odditton for the _total of 411,0,
_. lt should read $13,312 instead of $13,_07. .

-

, The follovtq festur_ of' these _tintu art notevo_'thy.

o la@,_ ,hours for vendor funished strv!eu, such as spin forming
the lover unit, 8re not included in the labor hours bru_tdovn.

o hv smtertal costs Include overhesd _ stork-up by lounptovn
_eldf._ 8hd Bx_ineertng.

These estimates sre acceptable._

Sincerely,

T_ BABCOCK& VZLCOXCOUP_aqY
Research and Development Division

B. A. Donian
Metallurgy & HanufacturinK
Techn01os_ Section '_

_.. CII
_ttach.

ce: R. L. Fish - BVFC
K. K. Ev_rett (v/o att.)
D. F. LsCount (v/o atr.)
E. S. Robttz (v/o 8tr.)



September 18, I989

BABCOCK& klILCOXCOI4PANY
Alliance Research Center
1562 Beeson Street
All tance, OH 44601

' ATTN: Hr. Rod Bruckner

+. REF: P.O. 5370A16395OUB
YW&EC-9066

Dear Rod:

Please ftnd attached our Cost Estimating Data Package on the above+

tn preparing thts package, several areas of concern arose and will
"'_ aeed further Engineering/Production Development, such as:

1.) Lower Untt- Assembly - Shrinkage at the weld jotntng the Head
and the Hex Flange.

2.) Upper Head Assembly -Ptntle to Head weld design may not be ade-
quate to handle the loaded vessel.

3.) internals - Design does not a_low for taper at bottom of vessel.

4.) Internals -Nothtng indicates shtpping method. Are they to be
tnserted in vessel?

5.) Internals - Design length Indicates fit fo_ only (1) vessel length
and (2) diameters.

6.) tnternals- quanttty (5) Untts of 750 pteces each per year while
only 1500 vessels will be made in which thess internals can fit.
(This wt11 c_use discrepancies in tooltng costs since they are
_;mrttzed over the 3750 piece total tnternal quantity.)

)
- 0(]4 ++lP
• ' ll-

P. O. BOX2461 YOUNGSTOWN,OHIO 445094)461 (216) 799-3215 FAX [2161793-51_t4



i

t,

BABCOCK& WILCOXCOtlPANY
Page -2-
September 18, 1989

7.) Lower Vessel - Roll forming wtll apparently require further
process dev_lopwnt, since there ts concern over rolling the
circumferential weld.

Thank you for the privilege of working with you on thts order.

Very truly yours,

Contract Sales Admln(strator

_ DL:js

Enc]osures: Bid Package
Inco Alloys International Quotation
Kaiser RollmatQuot:,tion



?

Offeror_ YoungStownWelding' & Eng, Co. Ouotation No. s , ,,906:6_ , J I : .... _ I i_ r iii I I I I I I III II J .

The la b?_ costs are beaed on the follovtn_ fscto_s_

Tea No
mammmm_ mums_

Base Pate. .............................. _ ----
Shift Df:_fe_ent tsl _._!_oooeoooeeOoooeoooooeoo .mmmmm

Bolidays --_oo e o_ • _ o _e • • • • • • o o o o o o o ° e _ ° 8 __'° _ mmmmm.

Vats(Ions ...Xo,ooooeoeOOOOOeoooeoo_ooee oooo eo mmmm_

CaSual Overtime ................. 1 _ " ....... _ i

.........:::::::::::::Social Security .. ....... /" :,: ' "---

Pens'fun _• • ................ ----
Health & Vells_'e ........................ .._ --

id_ttty)Other ( • ........................ .--- ----

I certify that this estimate to the best o£ my k_ovledge is accurate,

supported by appropriate documentation and in accordance vith ,_ta_ardpractices of this Company and B&VP.O. 5370A!.639souB-

Estimated By: Ao D. "Dave'I LUDtak Ver1£1ed By: _. ____. _

• Date: 9/14/89 Date: 9114/89

Name: Y_ae: Dg_ee_ Morton

Tt tle_ Sales Ada. Tt tie: Secretary

•Approved By:. ..........

Date:

Nau: Donna Soich

Ti tie: Corpo_:ate Secretary
I I ILL I I

• Hust be a responsible otttcer ot the Company.

_s

(lither type or use black ink to complete tb_a fore.

) •

_

-- _

|



_t

, , ,. .

" 'lo'r,_•" ..

_ _ P_ AT 7=,0_luant nu,w u.=.o
/

Offeror= Youngstown Weldtng& Eng!neer_Jbtatton No.= 9065mlgmliua_mt _ , i i . lm

Ti I . •

Price Before _late ' Tsxel'_/Pc.
l.__kk Ira.s. $/,= __ ....... .....

C71_d)0Alloy

i

Ic.0 47__8._ __ __ --- ---- --'- ---
.oo=c.o _ _ l _ _ _ l L

Do "3 C 0 1
@ • mmemammw _mmmtm_ __ __ -- ilmmmmum u_nmmlim emmmmmm_

1 J,co  .oo __......
,oo "5C 0 - '--'-

N08825 Alloy

1N.O 48,450.00 _.__ __ __ __ __ l--l--
2..o  9.oo __ ___ __ --

.003NO "--- "----• gg_ li I I

n,No _ O0 "• • : _ --

5_.0 _.00 ---- -- -- ---- " ---
S30403 Alloy

l' _ 607 00: 6S.O 1, • __ __ -- - -- -- "---"
.J

7S • 0 _ "00 __ _ _ -- l

8S.O --_';'4-4,..3.O0 ..... " " '
9s.o _.00 __ --
lOS.O _,00 _.__ -- ....

I certtfy that thts estimate to the best of my knovledge is accurate,
supported by appropriate ,documentation and in a_cordanee vith standard
practices of thts Company and B_V P.O,. _370A163950UB.

Estimated By: A.D. "Dave" Luptak Verified By: __.-_,-'_-=_, "_Z_U¢-"

9114189 Date: 9114/89Date: -

' \/,-/_-_ Name: Doreen Morton

Nam_ _- l

Title: Sales Adm. Title: Secretar_

• Approved By v _/
Date= , 9/_4/89

NBleIi iD°nna So|eh _

Tt tle: Corporate Secretary
• Hust be a responsible officer of the Conpany.

(li ther type or use black ink to eoaplete this foru.
.. -- • -- l.l-- t tA A_dlAmllla_ i_

qu0$i resa , c .l _ , -Weave ng for == =, _^=,,,'

]







, .. • .

_,./ YMPIILNWCOMTAIIR ItABIL[_ _0N PItlCg LqTINAT8 Oqotat'ion No: .9066
ii_'ii:,_.. Component: Lover ,Unit (hU) Alloy: C7150Q . [erOr: YwA" __
;_ Price _-_uni.t [or 75()units/year for a totax produc,tion of i-5,00_ units as of 1t/1/89 (no eseaiation)
, 28L Container Labor
, lav Net Noterlals

i " Yt. Vt. gt. Total b_p. Tools Ship $ $ $ $

Descr! ,t la S/Coup. _ $ $ (lirs) {llrs) (Iks)

1615 } ( 2 ) (I7 ) ( 1 ) ( 1 )3C.1 Bottom Head_ (BH] ( ( ) _

Body (B) 2422 ( 2 ) (66) { ) _1.5__)
145 ; ( (1.5: _-_-

• 3 Fiange Blank ) I

4 Join SH to B 629 2 ; ( ( 37 ) ( 3 ) ( 1 ). "-TOT

5 Spin Form LU 20 1350 ( ( ( 3 ) ( 2 )°

! ( .... ": ; (2)
.6 Join FB to LU . _ ___.

,7 Anneal LU 11C 420 ( .1 ) ( 10 ) ( 3 ) ( 2 )

.8 Machine LU 6 ( 13 1 ) dl, V_

.9 Inspect & Test 12" 6 ( ( 5 ]

.10 q^ s Document 1 2 ; ( ) ( ) (1) (1)

.l.l Package & Ship _ 100l 330 ( II ) ( 1 )

4.5 Anneal & Clean 10( (

3C.0 Total Luc 29768 21 2102 ( .8 (222) ( 26 ) ( 15 ) 62769.0

I certify that _.ts estiumte to th_ best oi_ my knowledge is a_ccurate, supported by appropriate documentation and in

accordanced_..vlthsc,,ndardprjlurJicesof this Coml_inyand_j_u_--B&'P.O._./__5370A163950UB,_pprovedBy"./_#_/X_c"P,_/_.,:/_#_//J"- .'i Estimated Verified By:.._

Daze: ..... 9/!4/89 Date: 9114189 Date: +v 9/1;/89 /
(_ NaN: A. D. "Dave'"Luptak Wane:.__ Doreen Morton Wane:. Donna ,:oich
_.z Secretary Tl tl_': Co_:p.:Secret_ry

:',_zle: Sales Adm. Tatld" ..__ _• JL .... m li - lllllmB

' *Hu. t N. a respun.qible officer of the COnlmnY. (mither type or u_-- black ink to compl ,'e _EI.! forl.)



• ,.

' _.,_,d YMPIILNMi_lfrJ3]lR IP_I_ ,_IONi_lat ItSlqilttTli 9066 ..j_ _• _feror Yt_&E Ouotat ion Not
Component: Upper Hea(_(UH_ Alloy" C71500 : L

Frice per unit for 7_ units/year for 8 total productio n of 15,000 units as of 811t89 (no es-_tion) '
2_s or 20L Container

Ittw hterials _._.__terials tabor

gr. gt. gt. Total Lxp. Tools Ship $ $ $ $
(' ' Tuk I)wscri ,tioo (S/Lb) $1Comp. $ $ $ (Bfs) (Sri) (grs) (Bfs)

4c.t uppr_ _ead (_) 1174 -'-- 10 10( ) ( ) ( )

2 Pint,le (P) 162 .--1-- ' ( ) " )• 26.

.3 Join e _o _ ! (' 480

.4 Anneal UH ' ( ( )
-" I 10 141Z 52

gAgql •

.5 Hachine UH 50 ' _" "
' ; 105 52 52

I

.6 Inspect, & Clean _ ' 52 52 '0

.7 QA & Document ._1 ( ) ( )' 261NK
a,v q,w

.8 Package & Ship _ 12 ( - -- "0

: (
_mummmm

. ( ) ( ) ( ) ( )

, ( )

i
---- 254

4c.0 Total UH¢ 9699 1_9 8 172 ' ( .4 ) (8 ) 13,092.

I certify that this estiute to the best of my knovledge i8 accurate, supported by appropriate doctmentation and in

accordance vith standard practices of this Coipimy and t&g P.O. 5370A163950qB ._--" ./ ,__/_
J lt : A.D "Dave'_ Lu tak Verified By: _'_._ _ '_ ,Approved |Y:_ -_"
, Kstimsted y .. • P - _ _ _ 9/14/89'//Date:_. 9/14/89 Date:t)tt_: 9/14_9 -

_ _ lime: Doreen Morton Haue: Donna Snie_h
_.z Title, SalesAdm. Title: Secre.tary.____ Title:__ Cnen.._r, ret_ry-i

lit "

• ltsst ":_ • responsible officer of tit, Company. (githe typo or use black ink to complete thAI forte.)



\\ /_

Cempe_ent: Upper ltea (UH) Alloyz C71500 ,_ ,,_ _erors YH&E , . -_
PIrice pe--r-Ull|t for 7.rK)--units/Yea-_-'|_' a total production ol[lS,0(_ units as of ,811189(11o escelstson) ,
28L Container Idlibor

Nsteriuls tlaterials

gr. Wt, gto Total zp. I Tools Ship +i$ $ $ $

Task iml $100mp. $ $ $ (llrll) IrS) lira)
(.2) ( ) (.S) (.2)

1 Upper" Head (UH) ( )

_, I( ) ¢2Ug" -'Zt".2 Pintle (P) 1, 1 l ) ( .5 ) (.2)
'. ) 1 )

• 3 ,lo'in P to UH 90

155 ,. ( ) ( .5 )
.4 Anneal UH ,_

• 5 )
55 6

.5 Hachlne UH "",.r , I ',
.6 lnspect& Clean 5 2 , ..

.7 Q, & Oocumnt 1 ( ) ) ( 1 ) ( 1 )105 26

.8 Package & Ship . '

t ( ) ( ) ( ) ( )

q

20 2559 417 25_
(.4 ---- (8 ) (4.9 ) 14409.

5C. 0 Total UHC

I certify that thSs estiute to the best of my knovledge is accurate, supPorted by appropriate documentation and in

accordance vi th standard pratt Ices °f this C°'psny and B&g F'O";_9_,_ 537 0AI63950UB.----,,pprovedBy,, __: Estilted By," A.D. "Dave" Luptak Verified ByZ 0_ ' 9/i4_
9/14/89 Date:___. 91 Date:

__ Mane, Donna. So!c__h_--
I_la_s Doreen Morton Titles Corp. Secretary

Sal, Title: Secretary ---- , r_, --

_ *Hast be a reslN-qlble officer of the Coal)any. lilt her type or use black ink to enmplete this loca.)





!;::+:.'* lq "

9066
Com_UJu%uJ_entsLower unit, (LU) Alloy___ N08,8,25_ , _Jeror8 .,i...yu&F........

i Ouo_llO n

Nos

i! Pirie. Mir-tunlt'r_anet for' 750 unltslye_qc-r-(or a,,totiil .oductlon *, I5,000. units as of 8#1/891 (no eseais.tlon) "_,:, - 2GL,Con Lalmr
_" Lltll

_;,,, _t,,,, ii. ii. Total hp. Tooli Ship $ $

rss) $/cae. S_... $
Ai.vv

_-II.l Bottom Head (SH 9530 ....m
10 209 7-"

.2 498 ) " = )
120 . ' 10 :: r : =

• 3 Flange Blank 40• : 157 52
I

, -

.4 Join aN to B 572 '
5 0075 157 105

VV

• 5 Spin LForB LU 20
; 5 157 105- --.

,6 Join FIB to LU _ '
, 2190 157 '105

Annea,_LU _ ( ) " - ')co , 25

•8 I,_,chtn_ LU _ ' 209 105

.9 Inspect: & Test _ ; ( 52 52

10 QA & Documen¢ .__J ( ) ( )
• _ vekl

(
• LI Packal|e & Ship "_ , 2190'

' _" Anneal & Clean ' 10( ____n ]
"---" 40 __ 784

3a.o Total LUX _ ,( .8 ( 207 ) ( 26 ) 57,869.(

I certify that this estimate to the best of By knovledge is accurate, supported by appropriate documentation and tn

,ccordance vith stand,td pr,ctices of this Conpony and_B&VP.O. 5370A_63__950UB... ,_/. Y/_, ,.XJ

: ,; Dates 9/14/89 Dates, 9/14/89: Date. (_/89 .,,_ __
,

Naue:_ HaMs D0reen Hort0n NOMSDonna Sotch:Title: Corporate ._p.rr_tarvTitles Secretary -
p._, "!'iris: _ale,s Ada.... - -- - - -

*Himt _, a r,:i;q_n_ible o_ftcer of the Conpany (Either type or use black ink to couplete this fore )



Price Ijr Unit 'inr 750 Units/yea-r-f0r a total production of_lS,(Xx) units as of 811189 (no escalation)
28L Conta Lner labor

< lav IkJterials Naterials

_ gt. gr. gt. Total _xp. Tools Ship $ $ $ $

Deseri iea $/Coap. $ $ $ (Bfs) :mrs) (ks) (Utsi
(sng)

3N.1 Bottom Head_( ( ) 11526 ( .2 ) _ 1 J

.2 Body (Bi _,-..r. ;9
_lb e.

132 . (
• 3 FlanKe Blank )

, 157 52
.4 Join BII to B ' (

10821. 157 .105

.5 Spin Form LU ( )
; 5 1778 157 105
t

.6 Join FB to LU
' 5 2390 157 105- --

.7 Anneal LU 110 52

.8 Hachine LU 50 261 261 105

•9 Inspect & Teat 123 6 ( 52 52

.IO qA _ nocument '1 2 ( ) ( ) 26

• 11 Packase & Ship 1000

4.5 Anneal & Clean 100 784

3H.O Total LUN 29456 13745 21 ,( .8 ) (222) _3,447.C

I certify that this wsttuate to the best of ny knovledKe is accurate, support_d by appropriate documentation and in

: Zstim,mted By" A.D. "Dave" Luptak Verified By" __t_--- _./J'_--" /
_+ "'' Date" 9/14/89

Date: q/l_Jtq Date: 9/14/89_
_'_ --./_'_-- ____ Name: Doreen Horton Na--: Donna Sotr.h
_._ Name:t/_,_-__-_-_-_-_-_,_,_.... Ti tie: (;;0ro. Ser_rp.t._ry
_"[ "'i tie: Sal _,_: /Zdm_ Title: e.... ,,....... .. - -_ V'11m"Ik+ I "_I, V_ll J'

• *Na: t -' a r,:spvn.,,ible officer of the Company. (Either type or use black ink to complete this form.)

J



. ' ( ) ( ) ( ) ( )

, ( ) ( )

20 2 _17'
' 13307.06N. 0 1 UXN

p ,, d _,t

I certify that this ostimate to the best of _ knovledge is accurate° supported by approprzaze documantatlen and in

accordance vith st,ndsrd practices °f this Coupany and '&V P'O"' 5370A'163950UB - " _"_, ._. _ _J_,_.._
J Estimated By: A.D. "Dave" Luptak Verified By:_ *Approved By:_ _/ ..
' 9/14/89 Date: 9/14/89 . Daze: 9/14/8_'_//Dates ....
_-_ _ Name: Dnreen MnPtnn Nsne: pn_ _".:_Ch --

Na_ e.... * - -.,
Title: Sales Adm. Title:__+ _r_crp.tary_ Title: r__.p....... ,,,

' *Rust be s responsible officer of the Coupany. (Either type or use black ink t_ r,ooplete this form.)



lt

! "' v r /
,.

j ,di

', ,,.,.j .',zm,n_ (mm'aJtwmtI,a_t_ eP.tot Istx_ ._j
Componentt Upper Head (OH) Alloyt N08_[_5 O_[erort YW&E Quotation Not , 9nK£

Price per unit fo'r 750 units/year _ for a total production ofiS,ODD units as of 8/1/89 (no escalation)
•: 28L Container ..... , , . -_"

.... ' ........ by .u_-terlals ht_rials . -___-_r__ , ,, .... ,,

" ' e_ta Bar' " F0tkiq .... Rngr. Itanut. Insp. 0A
Va. ga. Va. ' Total K_,p. Tools Ship $ $ $ $ '

' Task. _ SJ_L (Sit.b) ($1Lb_) S/Cap. _$ $ $ (ers) (tits) tilts) furs)

5N.I . Upper Ilead (UH). (8.19) ( ) _ ) 9698 ( .2 ) ( ) ( .5 ) (.2)-- ,------ _ _ -'-"_'- --"2_ "---TS"

2 .JPlntle (P) ( ), (8.11) ( ) 1214 1 1 , ( ) ( 1 )" (.5,) ( .2 )• ,,,, ,.... • .......... , z09 sZ ' 26

. .3, Join P to UH _ _ ° "- " " ..,v ,_v 26
' ) ( ) (,5) (.5)

!4 Anneal UH . ...... , . .. . 155 ' ( 10 1568 183 52-
• 5 Hachtne Utl ' 55 6 (;2) (30 ) (...3,5) ( 1 )

- .... ' _ 105 52 52

6 Inspect & Clean 5 2 i () ( 2 ) ( I ) (1)• , . i _ i -

- • i 52 52

.7 QA S Document 1 . ( ). ( ) ( 1 ) ( 1 ),

.8 Package 6 Ship . __ __ _12 35___)_. ( 2 )_._ _|

. i ( ) ( ) ( ) ( ).....

j .. i .. j j - , . , H

' ( " ) ( ) ( r ' ) ( )

.... ..... _,L . - ' "" 20 2619 '417 254
5N.O Total UHN 10912 164 9 _ 190 .... ( .4 ) ( 39 ) ( 8 ) {4.9 )L4,645.00

I certify that this estimate to the best of my knovledge is accurate', supported by &ppropriate documentation and in

accordance vi th standard practices of this Company and,_--B&gP.O. 5370A163950UB • ,_:___tJ _j ,/ ,

A.D. "Dave" Luptak Verified By, _d';_-_-Y./_ *Approved By:j.,_:/I'/VT/_ ,_'__ _;x/_'_/u/Estimated By:
1 .. , -, Date" 9/14/89 Date, 9/14/89//

C) NaM. Ha_t DoreenMOrton Haaet Donna)oich
F_ Titlet S',alb_"Adm. _ Titlet , .Secretary ___ Tltlet Cnrp_ _o,-_o*_.,_-........

i J _ i

"_ *Rust be 8 responsible officer of the Coupsny. (Either type or. use black tnk to coapl,,te this form.)
J

' Pl'
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%./ yHP HL_ CO_AIN_ F,_IZICA_,._A PP,lCr B_tIl_TR
_ Offferor: YN&E Quotation No: , 9066 "--J

Component: , Int_rnarls Alloy:, $30403
Pri-e per un'lt for ?S0"untts/year for a total production of'i-_OO0 units as oE 8/1/89 (no es_alation)
Cons,)l_dated6 I_R fuel assemblles _

lav kterlals ------7 kteri_ ,r

Wt. gr. Vr. Total Tools Ship $ $ $ $

TAmk n,-,crl.,tlc-_-_- "250 ($/t_) ($/Lb) $/C_-_p. $ $ (Bfs} (Urn) (Bfs) (Bfs)

, 6S,1 Form Dividers (1.56) ( ) ( ) 390 3 ( .2 ) ( 3 ) ( 1 ) ( 25 )

• 2 Join Dividers ( ) ( ) ( ) 3 t ( ) ( ) (26) ( " )Hachine ; ' 5 ' 105 26
•3 Straight& Clea[ I , ( .l ) ( 2 ) ( .S) ( .5 )......

...... ' ..... i 52 52 26!

•4 lnspect I [ ( ) ( i ) ( 1 ) ( .5 ).... -' .... ' ....... 26 26 52
_(1• 5 QA & Document 1 ( ) ( .5) ( .5)

............... ' " " * 52 26 26
i .6 Pack & Ship 200 44 I ( ) ( 1 ) (.5) ( .5 ).... i i i|

| l iii

( ) ( ) ( ) ( )
m - . . .

_ c > c-i - • --

.... t ( ) ( )
, J .... _ __

1 ,,, ( ) ( ) ( ) ( )
,. J , i i .L I

( .) ( ) (, ) ( )
i

.... _ , , I---

(") ( ) ( ) ( )
------ "--N-- --g'Ir- --IN- 1-'rgr-

e 6S.0 Total Internals 390 201 8 44 (.5) (10.5) (4) (3.5) 1607.00
,.." _

I certify that this estttate to the best oE sy knovledge is accurate, supported by appropriate documentation and in5370A163950UB

! Estimated By: ./__ VelrifLed By: _./_."_ *Approved Yk. _'7"- '- //J

Date: 9/14)89 " Date: 9/14/8_ Date_ 9/14/89/

C) . , " av " Nase:pqreen Horton Name: Donna Soichp._ Name: A D. D _ Luptak

C_ Title: Sales Adm. Title: Secretary Tltle:C0rp°_ate Secr_-tary

. *Hl,st be a responsible of Ilcer of the Company. (glthe_ type or use black ink to comple_' _his _o_n.)
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"# '.1 ,#

Component: Internals AIIoy_ $30403 0fLU'Eor: YW&F Ouotat_on No" _066
Price per unit for 750 units/year-i()r a total p'rod_ction of 15,000 units as of 8/1/89 (no escalation)

'" 3 PWRfuel lalbor
i£mvKaterials Natertals

gr. gt. gt. Total ToolS_ Ship $ $ $ $
Task Descri ($1Lb) S/Coup. $ $ $ (ars) (Bfs) (ars)

314 ) (5_) 26
.. • 7S.I Form Dividers ( ) ( ) 3

10 209
.2 Join Dividers ( 4 )_

• 3 Straight & 1 I (.1 2I 52 26

.,4 Inspect 1 1 ! ( ( 1 ) ( )
26 26 =_

•5 QA & Document (

.6 Pack & Ship 200 [ 52 26 26
i

, ' ( ) ( ) ( ) ( )
I

(

I

. , ( ) ( ) ( ) ( )

( ) ( ) ( ") ( )

I (
758 208 182

7S.0 Tocal Internals 538 201 8 50 (.5 ) (14.5) (4) (3.5) 1970.00• /' _-o

I certify Chat this estimate to rbe best of my knovledge is accurate, supported by appropriate documentation and in
accordance vi th standard practices of this Cospany and B&gP.O. 5370A163950UB • _

_ -
j EstiMted _ Verified Sy: _._,,,_.,.:'/._>.___>_ *Approved By:," " _/_

, . .f '/,I

' Date: Date: 9/14/89 Date" _)/14/89

C'_ Neue: A.D. "Dave" Luptak NaM: Doreen Morton NanesDonna _qtch
_'_ ' Title: Cov'nnratp _orr,-_av,_
C_ Title: Sales Adm. Title: , Secretary . ........

" • *Nust be a responsible of£icer of the Company. (Either type or use black ink to complete this for-,.)

qll_'mL



Component." Internals Alloy, $3040_ . O1 ors YW&E Ouotatton Nos 9066 -.J
Price per unit for 750 units/Year for a total .production of 15,000 un_'ts as of 811189 (no escalation)
3 PWRand 4 BWRfuel

Ray Haterials Naterials Labor

_ gr. gr. gt. Total To@Is Ship $ $ $ $
$/C__e_p. $ $ (Bfs) (grs) (era)T"_.,k '_e--__=crif_.__ .. _ ,,,

- "" 546 i- 20 10 31q _ _) _ _'o
Form Dividers ' _

•2 Join Dividers ( ) ( , , ) ! (.2) (6 L.5 ) (.5)

•3 Sl:raight_& Clea_ _ _ '• 52 _ 26

.4 inspect _ 1 ., 1 :, ', ( ) (1 r ) (1 _ ) (.5)

•5 Q^_ Docu=ent * ( ) ("5) (.5) (1).... ....... ' .... i ' _z zo- zo

.6 Pack & Ship _ 200 70 !. ( _) (1 ) ( .5 ) ( .5 )

. _ ( ) ( ).( ) ( ).
" pmmmmmmmX,Sm' m.mmm,,_,m,m _ - - •

,.,smmsmmmma _ - _ • ,,.,m... I

-_ . ( ) ( ) ( ) ( )
'. ii _ , L

IJ _ --- q i J

L,( ) ( ) ( ) ( )
i I i _- |l 1 t. - " "

z ( ) ( ) ( ) ( )
_ pl,1..1 . . _ _ _ i " " '

( ) ( ) ( )( . )
. ..... .,.

- -1 - |

i i - . - • - •

:, 884 201 !0 70_ (.'5) (16.5)( 4 __)_0"5] 1.00

I certify that this estimate to the be_t of my knowledge is accurate, supported by appropriate documentation and in
accordance with standard prsettces of this Companyand B&g P.O. 5370A163950UB • ,,I _ ,

i89 / -I_
Date: 9/14/89 Date" 9114/89 Date: 9/14 ,

C:) A D. "Dave"Luptak Name: Doreen Morton Name:Donna Solch
Name: •

C '!i[le: Sales Adm. Title: Secretary Title_zr_jla_._Crptary

' *No, t ), a resp,, !bte officer of the Company. (Ei the_ type or use black ink to complete this form._

,e
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_(P HLNWCOMT_ P_WI_ '_ Iq_Cl Kb'rIHATll

Component: I_ternals Alloy:.., $30403.... 1_ Of'l_ror: YN&E , Quotation No: 9066 _-;
Price _r unit for 750 untts/yeir for a total pr_luctton of-15,000 U;;tts as of 8/1/89 (no escali'tton)
10 BN_ fuel assemblies

_--_v Haterlals .__-terl__!s Labor,

_ ' Plate _ _ "Forslq -U _ ....... I_L, :'.:.."-U_,"n"V, ""

_ 4,.kt _ ' ' O ' ' 0 ' ' ' ' O ' '0 ''1 4 "p " "_1_ J I Ship _ P r * S "S

)a 9S.1 Focm Dividers (1 56) ( ) ( ) 1080' 3 , (.2 ) (4,). ( 1 ) (.5 )

c )" . HachLne, _ _ 57
3 Straight _ C Z e a. 1 _ (" ) L' ) r ' .... (•, , , - , L , ....... " t _;_'_ _z z6

' 1 _ r I ' ( ) ( 1 m )' (1) ( °5 )L" ii i Ii --'--

"'IQA'"'P'°* , ......' , 26) (,,L * -- I I' . ., • . ' '" I
• " 'ql'" - - i• -: ' ' _ 52 26 26
• 6 Pack & _Ship '_ , ,_ . . 200, ,. ,,44 J,.(, 1'- ( 1. ) ( ..6 ) (_5_)

. ./_ ).( ).( :).(: )
_ mll_lll ii _ • e

. (:).( ).(__..._
- : . i - • m

_ .___T/.__ ( ). ___.L_L_._- _,"._l_m_

_ ( ) ( ) ( ,) ( }i

_,_ _ i _,j ql q - _]i r ii i i i i i _ lt

( )( )( )( !
r' _'ii JI _ ill ii r

i .'-J ,,, ___ .. • i _0

.. '..

( ) (7 208 -182
: -- L - '_ " , l l ' .... l l. 25 r '57 ) ( ) ( '

..,.. 9S.0 Total Internals 1080 201, 8 44 (.5 ) (14.5) ( 4 ) (3,5 !505,00

_ certify that thi_ estimate to the best of my imovledge is accurate, supported by appropriate documentation and in
accordance vi th standacd practices of this Company and BMJ P.O. 5370A163950UB • _j , .

i 1" Estimated By Verified Byz" ,,___-....._ *Approved _BYk;'c_/':-:.-- -d)
. Date: 9/14/89 D_te: 9/14/89 Date: 9/14/89 /

Nmae:.gDgpj ¢_ntrh
-- _ Hale:_. "Davfi",, Lupt.ak Nale:_J_nr,_n Mnr,ton

Yltle" _.nrnnr,a'l'_ _r_-_faey
._ '_'itle:Sales Adm,, Tltle:Secr_tary -: •

- " *Hu' t )t, a respon._tble officer of the Company. (Either type or use black ink to complete this form.)



ym, ,L_ (:mn,mm, mme]:c__ race __rS ,,.;

..,. ,°,e..,,. .._,,_ _O_O_ o., '+_, , 0oo.,,..o,,0,, ....Price Nr unit for 7N " f'or "i" total'production of_ 15;000 units is of 8/1/89 (no eicaliiion)
, 4, PWR fuel as, sembl£es

= 'h v .q=terialS 'Ilatertals '_'-no-r

"- .......... ='lp' _--_ '_" ......p r. F--_._uf.* i"_n_p. , -LhAgr. gt*. !. ;lt. Total

" 5 J 10S,i 0 Form Dividers . (1.56) " 1. ). (i ). 6491 J r 3 ("2 t ) (3 ) I1' ) ( "5 )• ...... -"T0-'-_T'- _ _
•2 Join Dividers ( ) 1 ) ( ) 3 ......_(._) (,)(.s),.5)
3 Strat8ht & Clean I (.1 ) ) 1. ) ( , )

$ .... , ma , ILII i I I

.4 Inspect. _ ',, 1 1 I { ..). ), { 2 ) 12 )L II
i i illll i

5 QA & Document J I ..... I ( ) ( 6 ) 1,_ ) ()
' ' " --'' ..... r ' ..... P ' ' ' '52 26 L26

200 65 1 ) ( 1 ) 1.5 ) 1.5 )
ck I.6 Pa & Ship _ _ ............. | J"

• ( )( )( )( )

_. . _ 1 1. 1 ) 1. ). (..L__.I.

LE_ ..... I . ,. I J

1 ) ( ) ( ) ( )........ ii
: +

.... . i

" -7- - ' 2._ -h__ - a _ _ -__

_.::, 10S.0 Total Internals 649 65 ) 111.5) (4 ) _13"5 ) 1939.00

I certify that thim estimate to the best of my knovledge is accurate, supported by appropriate documentation and in

accordance vtth st a/_d__of this Company and B&V P.O. 5370A163950UB • _// ../ .

' Date:_.3,t_-l_9 _ .,, " Date:" 9/14/89 Date:_9/14/89 _" '/

- L_" " Tttle:_c.arnarat_ _+.._._t_.y
. Z'_ Title: Sales Adm. Title: _,ecret.arv . - ....

:_ *Nust be a responsible officer of the Company. (El ther type or use black ink to complete this for-,.)

t_

ur ,r, i _1



ROLLMET

_' A KAISER AEROSPACE & ELEC_ONtCS COMPANY"

JB22 DEERE AVENUE. IRVINE. CALIFORNIA 92714
(71&) 250-_171 • 1213| 92&-e314 • FAX# (?14I 2ei-1541

September 8, 1989

Weldeo - The YoungstownWelding
& Engineering Company
P. O. Box 2461
Youngstown, OH44509-0461

Attn: Mr. Da_e buptak

Subj: Nuclear Waste Containers for the Yucca Mountain Project
in support of Babcock E Wilcox/Alliance RFQ RB-0020-789

Ret: Kaiser Rollmet BEP J6420
,

Gentlemen:

We have had the opportunity to discuss the Underlying assumptions of
this effort with Babcock & Wilcox. As a result, we are providing this
revised cost estimate. Please note that there are significant dtf-

ferences in the assumptions which facilitate utilizing drawings "as ts"without changing the bottom head.

In response to your inquiry, and in support of the above subject, Kaiser
Rollmet, a Kaiser aerospace & Electronics company, is pleased to submit
the following proposal for your consideration.

This proposal provides for the conversion of material furnished by you
into a finished unit (Ref: Babcock a Wilcox Drawing mo. 1196363 Rev.
"0").

• OPTION1: UNS C71500 _ Sellinq Price/Each

26S $6,828
' 26L 8,378

28L 8,974

OPTION 2: UNS N08825 26S $7,421
26L 9,160
28L 9,838

Ali items are to be manufactured in full compliance with ANSI/ASME NQA-
1-1986 Edition and Supplements, Quality Assurance Requirements for
Nuclear Facilities including _SME BPVCSection VIII, Dtv. I.

The f_llowing assumptions were made by Kaiser Rollmet in preparing theabove quotation:

C
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_: ROLLMET , '

September 8, 1989

Page Two

1. Kaiser Roilmet will be able to develop either new or modified
equipment and tooling which rill eliminate the need to weld on an
extraneous gripper. Although Kaiser Rollmet currently welds a
gripper piece as its current manufacturin_ process the large quan-

, _ity involved in the container project can justify development of
an alternative method to hold the workpiece. This has been con-
sidered for other Kaiser Rollmet projects, and is considered
feasible.

2. Kaiser Rolluet assues that we will be able to Roll Extrude the
circuferential seam veld of the preform even though it is loceted ,
only about 3" from the end. The rolling on a circumferential weld
is a developmental aspect of this approach, which will be
evaluated in a subscale development effort anticipated for next
year. This asstmption will be revisited after this development el-

- fort.

"°'_) 3. Kaiser Rollmet assumes that we viii be responsible for machining
the I.D. and O.D. to improve the tolerance we require, beyond the
+/-50 mils wall tolerance indicated on the Drawing. This cost of
machining is included in our quotation.

4. Based upon the results of the development effort and tooling
design vis-a-vis assumptions |1, |2 and |3, the preform volumemay
require adjustment, lt is presumed to be adequate for this exer-
cise. Adjustment of the preform volume would have minimal effect
on Kaiser RollMt's cost of processing.

S. Blanks are to be supplied in the annealed condition.

6. Yelds on the blanks must be ground flush on the O.D. and I.D. sur-
faces.

7. Babcock & Wilcox "Specification for Use in Raking Production
Cost Estimates" (Rev. 2, August 7, 1989), in Section 2.3.4
specifies that Annealing is to be performed on the completed
container lover unit a_ld upper head using either an inert at-
mosphere or vacuum. _ot provided for are criteria for in-process
or intermediate the:_mal processing. Kaiser R011met possesses the
ability to process the Type 26S variant in our vacuum furnace
(longer vacuum f url_aces are not knovn to Kaiser Rollmet). To

'_ preclude exceptional _nnealing costs, Kaiser Rollmet proposes for
/ the 26L and 28L versions that Nitrogen be utilized in lieu of the

"true" inert Rases of Arson or Helium. Our Drouosal is 8o condi-
tioned. '

J

,,,
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' RBLLMET

September 8, 1989

Page Three

i

8. Blanks are to be supplied to Kaiser Rollmet after full visual,
liquid penetrant, radiographic and ultrasonic inspections are
completed. A data p_kage containing the results of each of
these tests is to accompany the part itself when delivered to
Kaiser Rollmet.

9. This proposal assumes noweld repair cycles are included, In the
event this condition arises, responsibility for weld repaJc is to
be account of the supplier.

i 10. After conversion to finished configuration, ali testing required
ts to be performed by Kaiser iRollmet and is already included in
the above cost figures. This includes heat treatment and
mechanical testing.

= iii) 11. Packing or crating for return shipment is included. Ali itemsare F.O.B. (our plant) Irvine, California.

, Kaiser Rollmet looks forward to the opportunity to meet with you to
resolve this abbreviated list of concerns. Please do not hesitate to
contact the undersigned for additional clarification,

_

Best regards,

barry F. Totzke
ProductDevelopment
Engineer

Copy: S. Gordon, KR

LFT/js

-
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: ZNCO ALLOYS ZNTEENATZONAL, ZNC.
23200 CHAGRIN BLVD. - BLDG. 2 SUITE 310
BEACHWOOD, OHIO 44122
TELEPHONE: 216-46g-8705

' DATE= d lr

"TO_ "
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PAGES TO FOLLOW: ._:_:

TO REPLY BY FACSIMILE, TELEPHONE: 216-_64-g674
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HkUUI:._I I-UH UUUIAI IUN • IMIb i;b NUi AN UMUIr.H

THE BABCOCK & WILCOX COMPANY
DUEm i)_w ,w,.o,....°.°..,-.

REPLY TO: =--" PAGE I OF 1

( O LYNCHBURG RESEARCH CENTER • MT. ATHOS • LYNCHBURG, VA. 24S0S

J _kLIED INDUSTRIES 3. BRO_ BOILER AND T_/e_ WORKS, INC.
P.O. BOX 61248, DEPT. TR P.O. BOX 871-A
2828 CLINlX_ DRIVE 1027
_, 13( 77208 FRN4KLIN, PA 16323

A'[]'N: _ ATTN: SAJ.ES

2. BRISTOL /,ETAL PRODUCTS 4. B_ EN_;INEERiNG _ HI=G. INC.
WEAVERPIKE P.O. BOX 1367
BRISTOl., 114 37620 850 X

BEDPORD, IN 47421
ATTN: SALES ATTN: SALES

7/19/89 I RB-Q020-78(. WILL BE SUBJECT TO 1HE TERMS AND CONDITIONS ON SUPPLEMENTAL TERMS.THE REVERSE SIDE OF THIS FORM. CONDITIONS ATTACHED

DESCRIPTION

1. You are requested to uub_c£C by July 28, 1989, a propose/ Co supply the Cost
Estimating Data Package for the fabr£caCion of hlgh level nuclear _rasce

. containers and their lncerna/s in accordance wtch the actachrd statement of work
and the requ/remencs shown be/oy. Please cs11 me t_ you have questions at
(216)829-7255 or fax (216)823-0639.

. zz. eoPosac  quu  crs

,_.. o PRICE: Babcock & NtZcox requests a prlce ££rm through delivery of Ausust 25,1989.

o D_LZVI_tY: By .=mgumt28, 1989, based on purchase order £8sue by July 31,
1989.

o EXGKFTZONS, £f my, Co the mCatement o£ work must be l_:_te_ v_.h
ezp_umCtou o

o WARRANTY,certLftca_ of data accuracy.
o A I_LST OF CO__ you have done btah level OA projects for and a contact

permo_.

o £_PE]UTJ_E WIT ,=

- The ASHE Boiler and Pressture Vessel Code put and present for slmtlac
products and mat:riaZs

- I0 tFR 50. AppendLtx B. "_cy Assurance Crlter£a for _uc1,_ar Power
P_nts and Fu_ Reprocesslns PLa_Zs"

- - RDT F2-2, "quaZ1ty Assurance F_ogram Requlreaents"
- MIL_9858A, "qual.ILlty Progra_ =equ_reaents"

-

o NUI4B_ OF EHPLOYEESas of bid date.
o ESTDQLTSDFgkC_ON OF WOLI; TO BE SUBLKT, £t4mlse sublet operat£ons
o NAHEAND _ALIFICATIONS of person prepaz'lng aud/or directing preparation of

the Cost Estimating Data Package.

-

_ ool -

-_- 8UYER
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STATEMENT OF VO,1R,K - RFO-RB-O020-789

Cost Estimating Data for Fabricating Production Quantities of High Level

Nuclear Waste Containers for the Yucca Mountain Project (YMP).

BACK_OUND

U.S. Congress and the President have determined that the Yucca Mountain

site in Nevada is to be characterized to determine its suitability for

construction of the first U.S. hlgh-level nuclear waste repository. Work in

connection with this site is carried out within the Yucca Mountain Project

(YHP). Lawrence Livermore National Laboratory (LLNL) has the responsibility

for designing, developing, and projecting the performace of the waste package

• for the permanent storag_ of high-level nuclear waste. Babcock & Wilcox (BbW)

is involved with the YMP as a subcontractor to LLNL. B&W's zole is to

L recommend and demonstrate a method for fabricating the metallic waste
container and a method for performing the final closure of the container after

it has been filled with wastec

The plan is to use corrosion-resistant _2rerial for the containers in

the form of thin-walled monolithic cylinders. Two materials under

consideration for use in these containers and their internal support

structures are UNS C71500, a copper-nicke! alloy, and tiNSN08825, a high

nickel iron base alloy. The nuclear wa_;tewill be in various forms which will

: require different configurations which are included in this Study. This study

is to deterininethe estimated production costs of these containers and their

internals.
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A substantial portion of the total cost of the proposed Yucca Mountain,

Nevada High Level Radioactive Waste Repository viii involve the fabrication,

closure and certification of the disposal containers. Stringent Quality

Assurance (OA) procedures, exceeding typical safety-related, commercial

nuclear requirements, must be applied to the manufacture of these containers.

Previous disposal container cost estimates were accomplished in a short time

span to satisfy pressing programmatic needs, not necessarily utilizing an

organized, traceable or dependable method, and not reflecting current material

prices, competitive bids from domestic manufacturing organizations, or the

necessary OA level. The goal of this study is to present cost estimates with

the necessary detail to accomplish the above, with the option of future

upgrades when material and labor rates escalate. Ve therefore require a

breakdown of these costs and current prices for the fabrication of these

containers.

BASIS OF THE ESTIHATES

(e-.

These estimates are to be based on the following which are attached:

• Drawings 1188320E0, I196363E0, and I196364E0.

" Rev. 1 dated July 13, !989• Specification, "HlJCJCFCES, ,

• Ouality Assurance Outline, "YHP-HLNWCFCEOA," Rev. I, dated

July 12, 1989.

_

DELIVERABLES

Item I, 1 Lot Consisting of 20 completed cost estimates, 10 each for C71500
(Tasks 1C.0- 10C.0) and N08825 allo_s (Tasks 1N_O- 1ON.O),
entered on attached forms entitled, "YMP HIAW Container

= Fabrication Price Estimate."

Item 2, 1 Lot Consisting of completed labor basis form. --

Item 3, 1 Lot Consisting of completed summary cost form including taxes.

I_ ---

Item 4, 1 Lot Consisting of sublet vendor's quotatiohs.

' _. _
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(
DESCRIPTION OF COST ESTIMATE FORMS

The estimated prices are to be on a per component piece for a production

rate of 750 pieces per year for three-year renegotiable contracts and a

possible total production of 15,000 pieces. The price is to include direct

costs, adjustments for anticipated reject and rework rates, overhead costs for

the item, G&A expense and fee. The prices are to be on a current (8/1/89)

fixed price basis without escalation and assumed acceptable flow down clauses,

terms and conditions.

The prices rePorted on these forms are to incorporate the values

provided by sublet vendors. Each of their quotations will include the

following certification:

"I certify that this quotation to the best of my knowledge is accurate,

supported by appropriate documentation and in accordance with standard

practices of this Company."

Es timated By:
Date:
Name:
Title:

Verified By:
Date:
Name:

Title:

*Approved By:
Date:
Name:
Title:

*Must be responsible officer of the Company.
(Either type or use black ink for this quotation and certification.)

When sublet vendors are providing quotations for both materials and

services, they are to be requested to provide the same breakdown of cost items

as required to complete the attached cost form. k

O04 -_ o
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NATERIALS

Material prices are to be quoted for an effective date of

August 1, 1989.

The data for the ray materials are to include: product form, plate

vhich rill also include sheet and strip, bar and forgings, total weight of

each product form, price per pound from the vendor, and the total price per

component piece.

Expendable materials are to include the price of filler metals,

packaging and all other supplies.

The cost of tooling rill include the material and labor costs of making

that tooling amortized over the life of the tooling on a price per piece

basis.

(2.
Shipping is to include the cost of shipping the fir_ishedcomponent to

Las Vegas, Nevada.

The cost of travel associated with auditing and surveillance of sublet

vendors is to be entered as an expendable material cost for quality assurance

for that activity.

lABOR

Labor rates are to be based on an effective date of August 1, 1989 and

their basis is to be indicated on the form provided.

Ali labor, including that of sublet vendors, is to be included in one of

the four categories of engineering, manufacturing, inspection/testing and

nim_Itrv A_mlr_nee.
..... G .......
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The labor costs for engineering are to be prorated over the total

production of 15,000 units with consideration of maintenance activities that

are likely to occur for each 3 year contract.

The manufacturing labor is to include associated activities such as

storage, packaging, shipping, etc.

Inspection and testing outside of manufacturing process inspections are

to include final dimensional, nondestructive and hydrostatic acceptance york.

Included in quality assurance rill be the preparation, certification,

. and submittal of documentation for each piece to be shipped.

TAXES

Taxes, inclUding sales, business, inventory and other taxes unique to

_ rime and sublet vendors locations, are to be added to the total price per
"_ piece for each of the components on the attached form.

COST ESTIMATEDATA FO,RNS

Attached are tvo sets each for the cost estimate reporting forms for the

following components. One completed form for each component is to be

delivered. Additional blank copies of the form may be obtained from B&V.

26S - 26" O.D. x .375" wall x 128" long container when loaded and

closed.

26L - 26" 0.D. x .375" vall x 189.5" long container vhen loaded and

closed.

28L - 28" 0.D. x .375" vall x 189.5" long container vhen loaded and

closed.

l

=f_

..... OOG



Page 6 of 6

SOW RFQ-RB-0020-789

(

Task

Alloy Ai'ioy'
C71500 NO8825 Component

I IC.0 IN.0 26S container lower unit assembly

2C.0 2N.0 26L container lower unit assembly

3C.0 3N.0 28L container lower unit assembly

4C.0 4N.0 26S or 26L container upper head assembly

5C.0 5N.0 28L container upper head assembly

6C.0 6N.0 Internals for 6 PI/Rconsolidated
fuel assemblies

7C.0 7N.O Internals for 3 PI_Rfuel assemblies

8C.0 8N.0 Internals for 3 p_rRand 4 BlURfuel assemblies

9C.0 9N.O Internals for 10 BkrRfuel assemblies

10C.0 1ON.0 Internals for 4 Plbrfuel assemblies

(i. LABORRATES

Attached are two copies of forms to be used in indicating the basis for

labor rates used in these estimates. One completed form is to be delivered.

TAXES

Attached are two copies of fozms to be used in reporting the total cost

for each component b4fore taxes, the amount of taxes, tax rate, and the total

price with taxes. One completed form is to be delivered.

• !

=

"_.. r' . 00_



BASIS FOR LABORRATES USED FOR

( YNP HL_ CONTAINERFABRICATION
t'

Offeror: quotation No.:

i

° The labor _osts are based on the folloving factors:

Used
Yes No
...,,..,...., .......

L

Base Rate ................................
Shift Differential ......................
Holidays ................................
Vacations ...............................
Casual Overtime .........................

Traznlng ................ ................. _---
Social Security ......................... _--
Vorkmen's Compensation .................. _--- .--.
Pension .................................
Health & Velfare ........................
Other (Identify) ........................

• I certify that this estimate to the best of my knovledge is accurate,
supported bi" appropriate documentation and in accordance vith standard....

practices of this Company and B&V P.O. •

Estimated By: .... Verified By:

Date: Date:
_ ,,,,,

Name: Name: "
__ _ -- --

Title: Title:

*Approved By: ,,,, -- ,,,,, __

Date:

Name:

Tttle:
_ ii __ ,, i i , ___

*Must be a responsible officer of the Company.
=

(Either type or use black ink to complete this form.)

_=

OOS



TOTAL 1_¢_ AND TAX LTrDIATE FOR IMP _ CONTIAN_ FAI_C_TION
( PBR PIKCR AT 750 PIBt,"_S/TJIU_ AS OF 8/1/09 (NO BSCALATION)

Offeror: Ouotat ton No. :
- -- T

Taxes
Price Before "' Sales Business' Inventory Other Price After

Tlmk Taxes, S/Pc- _ Rate __ Ra'ie _ uar e _ Rate Taxes S/Pc.

C71.500 Alloy

1C.0
__ i i

__ 2C.0
- 3C.0
_ 4C.0

5C.0 |

6C.0
.... --

7C.O
, ,, _ -- __ -- __ --

8C.0
9C.0
lOC. O

__ --

_ N08825 Alloy

1N.O
2N.O

• 3N.O -- -- --------( --4N.O
5N.O ....

- 6N.O - -
m- m m

7N.O
8N.O
9N.O

- 10N. O
_ . _

I certify that thts estimate to the best of my knowledge ts accurate,
supported by appropriate documentation and in accordance vith standard
practices of this Company and B&V P.O.

_

Estiuted By: Verified By: '-- -..- _ ..-

= Date: Date: li

Name: Name:
i m ml

Title= Title=

*Approved By = ............

Dates ....

Name=

Title=

p _D.eWi_ust be a res onsible o_L,l.c:e_ of _ .........

(Bi ther type or use black ink. to complete this form. ) '!

r

1 I j

emem ..



_".ttachment A-1.1
General Comments

During the interval between receipt of the bids and the awards of the purchase orders by B&W, the
material for the inte_al structures was changed from C71,500and N08825 to $30403, which resulted in
the following changes:

• Drawing 1188320E from Rev. 0 to Rev. 1.

• Specification "HLNWCFCES" from Rev. 1 to Rev. 2.

• Cost estimate forms from "6C.0-10C.0" and "6N.0-10N.0" to "6S.0-10S.0."

010 'I
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RESEJ_r.H _ DE:VELOPNEN.T DIVISIC_ ; _ ' " ,
O

_3REOUtSIT:,ONED BY & DATEJ ,,,,,,,:;_ ,_'

i c_o_ .u.sER o30 _P2 :_C&_8tbg] _XP454743 ]

. A?TN: IC_CUitlr. PAYABLE ' ,

t_i1_#$011 STKEET Ga 44601 '

!,SHIP. TO:

5PECXFICATI[_r!'"HLNWCFCES" _EV.2 DATED _-.-B_ AND
(;;A PROGRAM PU?LINE EEV. 1, DATED .7-12-8(_.

DELIV_PAI_LES WILL INCLUDE:
- DESCRIPTION OF COST .ES'_IMAI'E FORN_,PG. 3 CF 6 Irl S.O.W.
- 15 COMPLETED F_RMS ENTIILED, "YMP HLNW CO_TAI_EE

F'ABRICATTON PRIC_ ESTIMATE", 5 E,_CH FOR TASKS 1C.0
?0 5C.0 (,L[flY C71500), T,SKS IN.O _0 5N.C

( ALLOY S n3
L_BO_ OASIS FORM.. _" CO_PLETEDCOMPLETEDSI)_wA_Y COST FOR_ IhCLUDING TAXF_S

- SU_LF.T V_DOR*S QUCTAI'ICNS

1{" _PPLICABLE, "ARTICLE 15 ("SHIP_gNT PEEPIBATICN AND
16NDERI_ir. TO BUY_P. A_ SPECIFIED DESTINATIOn") OF _HE TER_S
AND CONDITIDNS ON THE _EVERSE SIDE CF TEIS FUBCHASE OgDER
SB_LL NOT APPLY."

TOTIL CRDER V_LUE: $10,OCO.OO
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L AST PA G.K _---

) "
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" ' ATTN: ACCUUN'tS PAYABLE '
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ALLIANCE CiH 44601,

..................... -I

__._IB..TO'.

BABCOCK & WILCUX COMPANY BABCOCK & WILCOX COMPANY
ALLIbNCE P_'SEIRCH C_NTER ALLIANCE RESEAI;CFI CENTER
1562 BEESO_ S'IREET 1562 BEESCiI_ STFEET
ALLIANCE Off 44601 ALLIANC,E _H 44601
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FOR COUPLI ANCF...... , ;i _, ....

10rF_21
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._OTIFYINr, .r,£ NUCLEAR _EGULATORY COMmISSIOn, AS
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Cost Estimating Data for Fabricating Production Ouantities of dish Level

Nuclear Vaste Containers for the Yucca Mountain Project (YMP).

BACKGROIMD

U.S. Congress and the President have determined that the Yucca Hountatn-.

site in Nevada 4s to be characterized to determine its suitability for

construction of .he first U.S. high-level nuclear waste repository. Vork in

connection with this site is carried out within the Yucca Mountain Project

(YHP). Lawrence Livermore National Laboratory (LLNL) has the responsibility

for designing, developing, and p_ojecting the performance of the waste package

for the permanent storage of hlgh-level nuclear waste. Babcock & Vilcox (B&V)

is involved vlth the YHP as a subcontractor to LLNL. B&V's rule is to

recommend and demonstrate a met:hud for fabricating the metallic waste\

-Y contalntr and a method for pe_formlng the final closure of the container after

it has been filled with waste.

The plan is to use corrosion-reslstant materlal for the containers in

the form of thln-valled monolithic cylinders. Haterials under consideration

for use are UNS C71500, a c_pper-nickel alloy, and UNS N08825, a high nickel

. iron base alloy for the containers and UNS $30403, a stainless steel, for the

internals. The nuclear waste will be in various forms vhlch will require

different configurations which are included in this study. This stu_¥ is to

determine the estimated production costs of these containers and theJr

internals.

i

A substantlal portion of the tota] cost of the proposed Yucca Hountaln,

Nevada High Level Radioactive Vaste Repository will Invol,se the fabrication,

closure and ce:tlfication of the dlsposal containers. Stringent Quality

Assurance (QA) procedures, excecu,n_ .... _--_ ,,-_-t_,-r_lat_d commercial

nuclear requirements, must be applied to the manufacture of these containers.

Previous disposal container cost estimates were accomplished in a short time

_.
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span to satisfy pressing programmatic needs, not necessarily utillzing an

organized, traceable or dependable method, and not reflecting current material

prices_ competitive bids from domestic manufacturing organizations, or the

necessary OAlevel. The goal of this study i,s to present cost estimates vtth

the necessary detail to accomplish the above, vtth the option of future

upgrades vhen material and labor rates escalate. Ve therefore require a

breakdovn of these costs and current prices for the fabrication of these

containers.

BASIS OF THE ESTIMATES

These estimates are to be based on the folloving vhich are attached:

• Dravings 1188320E1, I196363E0, and I196364E0_

" Rev. 2 dated August 7, 1989.• Specification, "HLNNCFCES,

,

" Rev. 1 dated• Quality Assurance Outline, "YHP-HLNNCFCEQA,

July 12, 1989.

DELIVERABLES

Item I, I Lot Consisting of 15 completed cost estimates, 5 each for C71500
+ (Tasks 1C.0 - 5C.0), N08825 (Tasks 1N.O - SN.O), and S30403

alloys (Tasks 65.0 to 10S.0) entered on attached forms entitled,
"YMP HLNN Container Fabrication Price Estimate."

Item 2, 1 Lot Consisting of completed labor basis form.

Item 3, 1 Lot Consisting of completed summary cost form including tax_s.

Item 4, 1 Lot Consisting of sublet vendor's quotations.
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The estimated prices are to be on a per component piece for a production

rate of 750 pieces per year for three-year renegot_able contracts and a

possthle total p_oduction of 15,000 pieces. The price ts to include direct

costs, edJustments fox anticipated _eject and revork rates, overhead costs for

the item, G&A expense and fee. The prices are to be on a current (8/1/89)

fixed price basis vithout escalation and assumed acceptable flov dovn clauses,

terms and conditions°

The pricey reported on these forms are to incorporate the values

provided by sublet vendors. Each of their quotations rill include the

folloving certification:

ni certify that this quotation to the best of my knowledge is accurate,

supported by appropriate documentation and In accordance with standard

.) practices of this Company."

Estimated By:
Date:
Name:
Title:

Verified By:
Date:

Name: " ( i,i
Title: I:_ ....

*Approved By: ' '
Date:
Name:

Title:

*Hust be responsible officer of the Company.
(Either type or use black ink for thls quotation and certification.)

Vhen sublet vendors are providing quotations for both materials and

= services, they are to be requested to provlde the same breakdovn of cost items

as required to complete the attached cost form.

)
-

E

O05
-

...... .... ,,
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I_YEI_ALS

Material prices are to be quoted for an effective date of

August 1, 1989.

The data for the ray materials are to include: product form, plate

vhich vi11 also include sheet and strip, bar end forglngs, total velght of

each product form, price per pound from the vendor, and the total price per

component piece.

Expendable materials are to include the price of filler metals,

packaging anO all other supplies.

The cost of tooling vi11 include the material and labor costs of making

that tooling amortized over the life of the tooling on a price per piece

basis.

-) Shipping is to include the cost of shipping the finished component to

Las Vegas, Nevada.

The cost of travel associated vith auditing and surveillance of sublet

vendors is to be entered as an expendable material cost for quality assurance

for that activity.

lABOR

' ' Labor rates are to be based on an effective date of August 1, 1989 and
, ,

their basis is to be indicated on the form provided.

Ali labor, including that of sublet vendors, is to be included in one of

the four categories of engineering, manufacturing, inspection/tf_-"sti_'_g and

quail ty assurance.

The labor costs for engineering are to be prorated over the totai =_

production of 15,000 units vtth consideration of maintenance activities that m__
are likely to occur for each 3 year contract.

' 00 ; =
_
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The manufacturing labor is to include associated activities such as

storage, packaging, shipping, etc.

Inspection and testing outside of manufacturing process inspections are

to Im:lude final dimensional, nondestructive and hydrostatic acceptance work.

Included in quality assurance will be the preparation, certification,

and submittal of documentation for each piece to be shipped.

Taxes, including sales, business, inventory and other taxes unique to

prime and sublet vendors locations, are to be added to the total price per

piece for each of the components on the attached form.

..) COST ESTIHATE DATA FOP,NS

Attached are tvo sets each for the cost estimate reporting forms for the

follov_ng components. One completed form for each component is to be

delivered. Additional blank copies of the form may be obtained from B&_.

26S - 26" O.D. x .375" wall x 128" long container when loaded and

: closed.

26L - 26" 0.D. x .375" wall x 189.5" long container when loaded and

closed.

28L - 28" 0.D. x .375" wall x 189.5" long container when loaded and

closed.

)
======

E

. , ... 007
- _, _
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Task
Alloy Alloy "'Alloy
C71500 N0882_ $30403. ._C°mp°nent-

lC.0 1N.O -- 26S container lover unit assembly

2C.0 2N.O __ 26L container lover unit assembly

3C.0 3N,O -- 28L container lover unit assembly

4C.0 4N.O -- 26S or 26L container upper head assembly

•5C.0 5N.O -- 28L container upper head assembly

-- 6S,0 Internals for 6 PWRconsolidated
fuel assemblies

__ 7S.0 Internals for 3 PWR fuel assemblies

__ 8S.0 Internals for 3 PNR and 4 BWRFuel assemblies

__ 9S.0 Internals for 10 B_ fuel assemblies

.... 10S.0 Internals for 4 PVR fuel assemblies
L

LABOR RATES

Attached are tvo copies of rooms to be used in indicating the basis for

labor rates used in these estimates. One completed form ts to be delivered.

Attached are tvo copies of forms to be used in reporting the total cost

: for each component before taxes, _he amount of taxes, tax rate, and the total

price vith taxes. One completed form is to be delivered.

L

)

008
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.:) •High Level Nuclear Vaste Container Fabrication --
Cost Estisate Specification.
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HLI_CFCES August 7, 1989
Reg. 2 Page 2 of 8

1.0 SCOPE
, ii

This document provides the requirements for fabricating, cleaning,
inspecting, testing, packaging and shipping of high level nuclear vaste_
containers and their internals for the Yucca Mountain Project (YMP) to
be used for the purposes of _stisating their production costs.

2.0 P3OUIRM3MNTS

2.1 Gem,era_

These containers are to be fabricated according to Section VIII,
Division I (Lethal) of the 1986 Edition of the ASME Boiler and
Pressure Vessel Code (Code). A Code stamp according to Par. UG'
116 is required.

2.2 Itmtertal _equi resents

The containers are to be made from one of the follovlng alloys R
according to Section IIB and C of the Code.

2.2.1 .__Co_r-Nickel Alloy - C71500

Base Metal Corr_esponding Weld!ag Electrode- /-.-

S8402, UNS C71500 SPA 5.7, ER CuNi

. 2.2.2 Nickel-Iron-Chromium-Molybdenum-Co_per Alloy-NO8825

Base Metal CorresPOnding gelding Electrode

SB423, _qS N08825 SFA 5.14, UNS M08065, ER I_iFeCr-1
SB424, tINS N08825 SFA 5.14, UNS N08065, ER NIFeCr-I
SB425, tINS N08825 SFA 5.14, UNS N08065, ER NIFeCr-I

,J

The internals are to be from the follovln E alloy according R
to Section IIA of the Code.

2.2.3 Stainles s Steel - $30_03

SA240, UNS S30_03

2.3 rabrlcmtlon Requirements

2.3.1 Forming including spain form (roll extrusion) vii1 be
performed according to the Code and normal practices
employed for the material.

2.3°2 gelding is to he performed t," accordance vtth the Code.
Veld procedure and velder ',_,aliftcatto_ test_; are to be

,m, i _ 11_ • J ----,-_,_ ,_ ,,as _m_ _m,a_D
performed as required by the _ouc. --_,, -,;r ...........
me_al not associated vith the velds required in dravings
are prohibl ted.

.... 01 ( ) --
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2.3.3 Machining is to be done so as to minimize residual stresses

and damage to the container surfaces.

2.3.4 Annealing is to be ;_rformed on the completed container
1over unit and upper head using either In inert atmosphere

+ or vacuum. During annealing, the component is to be fully
supported to prevent distortion. The follovtng annealing
treatments consisting of one hour minimum at the annealing
temperature are to be used.

annealinETemperature + eP

C71500 1200-1250
HOBS25 1700-1750

Annealing after fabrication of the internals is not
required.

2.A Cl_eanlipeu

2,6.1 Cleanliness Requirement s

2.4.1.1 Compounds and emterlals vhlch are used on final
cleaned surfaces, or vhlch may be introduced into
creviced areas of components, shall contain less

than 250 ppm sulfur, 250 ppm chloride and 250 ppmfluoride to be acceptable for use. In addition,
lead, bismuth, cadmium, arsenic, antimony, tin,

" and other lcr melting point metals nay not be
• basic chemical constituents of products used.

These requirements apply to but are not limited to
cleaning sol_tton, solvents, cutting fluids, and
lubrlca_ts. +

2.4.1.2 Harking materials containing in excess of 250 ppm
of any of the folloving elements: sulfur,
chloride, fluoride, arsenic, antimony, bismuth,
cadmium, lead, mercury, tin, and zinc shall not be
used in contact vtth container parts.

/ ' 2.4.1.3 Gross contaminants such as scale, thick oxide,
slag, flux, veld spatter, oil, grease,esa hd, etc.,
are not acceptable on cleaned container parts.

2.4.1.4 The cleanliness of the work, cleaning and storage
areas shall be adequate to assure that the
required clean]+iness level can be attained and_
maintained during cleaning, inspection, and
packaging,

2.4.2 Cleaning Procedures

2.4.2.1 Pickling or salt bath descaiing is p_o;si_ -_+Descaling, if required to produce a clean surface
: free of oxidation, fs to be done by mechanical

=

_

011, -
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/ means, such as abrasive blast clesnl.ns, zrinding,
pollshlns or buffing. After abrasive blast
cleaning of velds, they shall be zround to reRove
the grit blasted surface prior to liquid penetrant
inspection.

2.4.2.2 The surfaces to be velded shall be cleaned
accordlns to Par. Ug-32 of Section VIII, Division

,,* I of the 1986 Edition of the Code. Prior to
velding, the veld preparation including an area
vi thin tvo tnch_s of the veld shall be cleaned
vith acetone and viped vith lint-free paper or
cloth.

-2.4.2.3 The finished assembly components shall be final
cleaned vith acetone and viped v_,th lint-free
cloth or paper. The assembly components shall not
be heated above 250F for cleaning or drying after
machining is completed.

2.5 _ctlon Requtrmmnts

2.5.1 Dimensional Inspection

All container components are to be IO0Z dimensionally
inspected and recorded. On dravlngs vhere veldments are

required, the dimensions specified apply after all veldtngand heat treating have been completed. Unless othervise
• noted, detail dimensions are to be maintained after

" assembly' and velding.

2.5.2 geld Inspection

2.5.2.1 All velds vtll be IOOZ vtsually inspected (Vr) tn
accordance vtth and meet the acceptance criteria
of ASHE/ANSI B31.3, 1976 Edition.

2.5.2.2 All fusion velds vtlZ be ]00X dye penetrant tested
(Fr) in accordance vtth the Code, Part IN and meet
the acceptance criteria of Appendix 8.

2.5.2.3 All container through-vail w_lds _tll be IO0X
radiographic tested (RT) tn accor_imce vi th the
requirements of the Code, Part UV and meet the

. acceptance criteria of Par. UV51.

! 2.5.2._ All container through-vail velds vii1 be IOOZ
ultrasonic tested (UT) in accordance vtth the _
requirements of the Code, Appendix 12 and meet the
acceptance criteria of Par. 12-3. /

2.5.2.5 If defects or imperfections are found prior to
spin tormtng, velds may be repaired by a qualified

BIIG i_pprovl_o wl_£u ¢l_paai pLV_uLt; _.. as_.,,,v_ua..,._= ._------
- vtth the Code. I_epatr velds after spin forming

rill not be per.formed on through-vail velds_

-
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The container 1Over unit is tO be hydrostatically testee according
to Par. UG-99 of the Code and meet the acceptance criteria for _l
vessel having s design pressure of 200 psi. The upper head does
not hate to be hydrostatically tested.

2.7 Narking Requiters|

Each assembly _ill have a unique serial number vhtch rill appear
on all documentation relative to thai component.

2.8 _ Requiremts

2.8.1 Requirements for Packagi_

Each of the components of _he container and interJ_l_ls _hall
be packaged according to the Level C requirements of o_
ANSY/ASME N5.2.2-1978 vhich are based on the protection
that is necessary during shipping, handling, and storagv of
the individual components or final assemblies vtth the
modifications/additlons In Section 2.8.2.

2.8.2 Level C Pa_ng Accep.t_c._eeCriteria

2.8.2.1 Items shall be inspected for clear_line_simmediately prior to packaging. If parts fall to
meet any of the cleanllness a_ceptance criteria of

" Section 2.4.1, the parts shall be reclea_ed and
reinspected to verify cleanliness prior to
packaging.

2.8.2.2 Item_ vhich are nel Immediately packaged shall be
protected from contamination.

2.8.2.3 Items vhlch zip)quireprotection fro_ datage during
shipping and handling shall be packaged in
containers or crates.

2.B.2.4 Openings into the items having sensitive Internal
surfaces shall be capped, plugged, or sealed _ith

' materials that meet the requirements of Section
2.4.1.

2.8.2.5 Items packed In containers shall be blocked,
l' anchored, braced, or cushioned to prevent physical

damage to the item or barrier.

2.B.2.6 Items _nd their container snail be identified by

marking or tagging. See Sectivn 2.4.1.

/

_ _,,:__ -- - _ -_ _ __
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2.8.2.7 Items sub]ect to detrimental corrosion, either

internal or external, shall be suitably protected.
If dessicant is required, it shall meet the
requirements of Section 2.A.l.

2.8.2.8 The aLtembly shall bey rapped in polyethylene so
as to )_revent contact vith moisture or contuin-
atlon by salt spray, dust, dirt, lead, sulfur,
mercury, h_logens an_ their compounds. The
polyethylene shall meet the requirements of
Section 2.4.1.

2.8.2.9 The container _ead and body assembly shall be
packed and handled so as to prevent any
contamination or da_mge to its sealing surfaces.

2.9 Storage Requirenents

Items shall be Shipped in boxes to factli_ate ease of handling
during shipment and storage. If a receipt inspection is required,
the components sho_xld be returned to the Ortgtnal as-received,
packaged condition prior to storage. Because of the protective
vrapping, it is recommended that the components not be completely
unpack,aged until ready for use/installation. During the final
unpackagtng, care must be exercised to preclude damage to the

i_ components.

. 2.10 Shipptng Requtrenents

2.10.1 Type of Carrier

The preferred mode for shipping of the containers shall be
truck freight. Railroad shipments should be made only if
absolutely necessary.

2.10.2 Choice of Carriers and Routes

The trucking companychosen and the route taken should be
designated "best ray" unless othervtse specified.

2.10.3 Constraints

Stacking of packages vi11 be alloyed only vtth the
specific permission of the Buyer.

)
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3.0 QUALITYASSWtANCE
,,L

3.1 The folloving specifications apply to theVork performedz

QARS-O01A, Rev. O, "LLNLYucca Hountaln FroJect Quality A_sursnce
Requirements SPecification for Babcock and Vilcox", Pcb. 10, 1989.
Subject to audit by the Buyer.

3.2 The follovtng documentation srhallbe submitted to the Buyer for
approval prior to initiation of fabrication ac tlvltlesz

I
3.2.1 Manufacturing Process OutlJine'

3.2.2 NDEInspection Procedures

3.2.3 Beat Treating Procedures

3.2.4 Hydrostatic Testing Procedure

/ 3.2.5 Cleaning Procedures

3.2.6 Handling, Shipping, and St Procedures

3.2.7 gelder/Velder Operator Oualiflicat!on_z
I /

3.2_9 _ NDE Personnel Qualification Procedure

3.2.10 Hatertal Receipt Inspection

3.2.11 Certificate(s) of accredidation by ASHE for Code
fabrication stamp(s).

3.2.12 NBBI Certificate of Authorization for Registration.
J

3.3 The follovtng documentation shall be submitted to the Buyer upon
completion of fabrication end constitute the Qualtty Assurance

• Data Package. Ali records v/II be identified by the appropriate
component/serial number,: /

3.3.1 Certificate of conformance to AS_IE, Section VIII, Division
I, Lethal. Manufacturers Data Report . Rubbing or Photo
of Stamping.

3_3.2 gelding Procedure Specification vith supporting Procedure
Oua!i_tcetton Record(s).

3,3.3 Veld Records.
I

3._.4 Visual Inspection Records.

3.3.5 Dye Penetrant Inspection Records.
_

---_o. _ -dLe '_.0
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....'-,, _ _.3.6 Radiograph Reader Sheets and Film.

3.3.7 Ultrasonic Process Sheets.

3.3.8 Dimensional Inspection Records.

3.3.9 Heat TreatinERacords.

3.3.10 Cleaninl Inspection Records.

3.3.11 Packaging Inspection Records.

3.3.12 Stgrage Inspection Records.

3.3.13 Shipping InsgecttonRacords.

3.3.14 Ali Contractual Variations.

3.3.15 Material Certifications/Test Reports.

3o3.16 NDE Personnel Qualification Records in Accordance vtth
SNT-TC-1A latest edition required by Code.

3.3.17 Fabrication Records.

3.3.18 Copy of AIA Logbook entries for container inspections.

3.4 The folloving Buyer gttness/Bold Points shall be applicable to the
. fabrication, york may not proceed past a hold point unless

written authorization to proceed is received from the Buyer.

3.4.1 Material Receipt Inspection.

3.4.2 Specified Fit-ups.

3.4.3 Final Inspection Prior to Shipment. _._

_

4_
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1EVZ|ZONS

Revision 1 - chihged all _e£erences of Nevada Nuclear gaste SiteInvestlSition (IINWSI) co Yucca Mountain Project (YMP).
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1.0 SCOPE

1.1 This document provides the quality assurance reqttirenents in outline
form for fabricating _P eoncalners and thelr internals and is based

/ on QARS-O01A, Ray.0, "LINL Yucca Mountain Project Q_allty Assurance
Requirements Specification for l_bcock S gllcox," dated Feb. 10,
1989. Although QARS-OOIA is for use in scientific investiSation,
the final QA requikemenc8 _for production are expected to be
assent/ally the same. Therefore, all users are cautioned that this
document is for quotation purposes only, and la not to be used for
prosru preparation.

2.0 ORGANXZATZON

2.1 The fol_oving shall be clearly established and delineated in
vricing.

2.1.1 organizational structure.

2.1.2 lineJ of communication.

2.1.3 authority and duties of all persons/organizations rho perform
activities affecting quality.

2.1.4 authority and duties of persons/organizations per£ormin K QA
activities vhich must include:

2.1.4.1 access to york areas.

i. 2.1.4.2 authority and organizational freedom to identify
quality problems.

i

/ 2.1.4.3 authority and organizational £reed ,m to initiate,
recommend, Or provJ, de solutions.

2.1.4.4 authority and organizational freedom to assure
controlled processing pendin_ resolution of
problems.

2.2 In order to assure proper con_ro_ of the QA program, the person
r_sponsible for managing the program shall:

2.2.1 be identified.

2.2.2 have appropriate organizational position, responsibility, and
authority to exercise proFer control over the QA program.

2.2.3 have the authority for the resolutlon of dispute_ involving
quality including the authority to atop unsatisfactory york.

.°

......016)
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3.0 QUALITY _SUR_CE PROGRAH

3.1 The Quality Assurance Program shal_:

3.1.1 assure that procedures required to implement _he program are
properly documented, controlled and mandated through a policy
statement st_ed by • responsible official.

3.1.2 apply to all items and activities affactinK quality.

3.1.3 |have the organizational structure end responsibilities
clearly defined.

3.1.& define external interfaces and responsibilities vi_h other
organizations •

3.1.5 define internal interfaces and responaibilitieSo

3.1.6 take into account the need for s_ec_•l controls, processes,
test equipment, tools, and skills.

3.1.7 provide for verification of quality by inspection, test, peer
review or a combination thereof.

3.1.8 provide methodology to assure chat all prerequisites for a
given activity have been accomplished.

3.2 A Quality Assurance Plan shall be developed for this project t_,_t:

_ 3.2.1 addresses the QA criteria and specific requirements
associated with these criteria.

3.2.2 provides a description of the organization's plan.

3.2.3 provides instructions to implement and apply the QA
requirements to the activities of the project.

: 3.2.4 contains a requirement for customer approval of the plan
prior to initiating vorkscope

4.0 PERSONNELSELECTION, XNDOCTRII_TXON, AND TRAINING

4.1 A program sb_ll be established for the selection, _,ndoctrination,
and training of _ersonnel performing or veri£ying activities that"

A.l.1 requires the establishment of position descriptions that set
forth minimum personnel qualificatio_ (education &
experience) for each position involved In the performance of
activities that affect quality.

4.1.2 provides for indoctrination and necessary training of
personnel performing activities that affect quality to assure
suitable proficiency prior to initiating activities that
affect quality.
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h.l.3 requires that personnel selected have education and
experience commensurate with the minimum requ£rements of the

position.

4.1.4 requires documented verification of relevant education and
experience.

4.1.5 requires a documented annual Job proficimscy evaluation for
personnel involved in activities affecting quality.

&.2 A program shall be established for the qualification of non-
descru_:tive examination persormel Chat:

&.2.$ requires qualification to the ASNT Recommended Practice No.SNT-TC lA, latest edition, and its applicable supplements.

4.2.2 requires written procedures for the control and
administration of NDE personnel training, examination, and
certification.

4.3 The program shall include a l_fetime record retention sys:em for cho
following records:

4.3.1 personnel qualification evaluation records.

4.3.2 indoctrination records.

4.3.3 t ainins records.
4.3.4 proficiency evaluation records.

5.0 VERIFICATION

5.1 Planning for verification activities shail be accomplished and
_ocumenCed via procedures, instructions, or checklists Chat provide
for the following:

5.1.1 identification of characteristics and activities to be
verified.

5.1.2 a description of the method of verification.

5.1.3 identification of the individuals or groups responsible for
performing the verification.

S !.4 acceptance and rejection criteria.

5.I.5 identification of required procedures, dravinKs, and
spe_lfication including revision level.

5.1.6 recording identification of the verifier and the results of
the verification.

iL .
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5.2 A documented system of mandatory hold points shall be establishe_ to

verify activities that:

5.2.1 requires that york may net continue past a hold point without
the authorization of the person performing the verification.

5.2.2' requires that the person perfor_inK the verification does net
report to the imediate supervisor of the person who
performed the activity.

5.2.3 requires that if the person p_;'formin K the activity is net a
part of the formal QA organiz,_, ion, then QA shall overviev
and monitor the verification.

6.0 PROCUXt_NT CONTROL GENF£AL

6.1 A documented program shall be eseablished to ensure thac purchased
materi_1, equipment, and services conforw to the procurement
docu_ents

6.2 _ality assurance participation shall be provided during:

6.2.1 the evaluation and selection o£ suppliers.

6.2.2 veri£ication of suppliers act_,vities.

6.2.3 receiving inspections.
_,

.J 6.3 I£ comercial-grade items are identified in the. approved design,

they shall be identi£ied in the procurement documents by the
manufactures ts published product description.

6.4 A£ter receipt of a comercial-grade item, it shall be determined and
documented that the £ollovtng conditions have been met:

6.4.1 damage was net sustained during shipment.,..

6.4.2 _he Item received was the item ordered.

6.4.3 inspection, testing, or both Is accopplished, in accordance
with written procedures, to ensure conformance with the
manufacturer's published requirements.

6.4°4 documentation, as applicable tc the item, was received and is
acceptable.

6.5 Alternate co_ercial-grade items _y be aupplied if the cognizant
organi_ation provides verification that the alternate item will
per£orm the Intended function and eill meet the requirements
applicable to both the replaced item an_i its application.

)

......
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7.0 PROCUREmeNT PLANNING

7.1 Procurement _ctivities shall be planned and documented _rior to the
start of the procurement activity to ensure a systematic approach to

the process that includes:

7,1.1 what is to be accomplished.

7.1.2 who is to accomplish it.

7.1.3 how it is to be accomplished.

7.1.4 when it is to be accompllsh_d.

7.2 Procurement planning shall result in the documented identification
of the methods to be used in procurement activities and shall

provide for the integration of the following:

7.2.1 procurement document preparation, review, and change control.

7.2.2 selection of procurement sources.

7.2.3 purchaser control of supplier performance.

7.2.4 verification activities.

7.2.5 notification for hold/wltness points.

i)
7.2.6 control of nonconformance_.

7.2.7 corrective action.

7.2.8 acceptance of item or service.

7.2.9 QA records.

8.0 SOURCE EVALUATION AND SELECTION

8.1 The selection of suppliers shall be based on the documented
evaluation of their capability to provide items or services in

accordance with the procurement requirements.

8.2 The program for the evaluation and selection of suppliers shall:

8.2.1 be implemented prior to award of contract.

8.2.2 provide for identification of the purchaser's organizational
responsibilities for determining supplier cspabllity.

8.2.3 provide for the selection of a supplier based on one _r more
of the following:

a.2.3.1 evaluation of the supplier's history of providing

) identical or similar product
performs

' satisfactorily and includes current capability.
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8._.3.2 suppli_r's current quslieyassc_rance records
supported by documented qualic,tcive and quantitative
inforsaclon thac can be objectively evaluated.

8.2.3.3 direct e_aluaCion of the suppliers facile.ties,
personnel, and the implementation of his QA program.

9.0 BID EVALUATION

9.I The program shall provide for bid evaluaclon o£ 1:he following as
applicable co the type of procurement:

9.1.1 technical considerations.

9.1.2 QA requirements.

9.1.3 supplier's personnel.

9.1.4 suppller's produ_Clon capabillcles.

9.1.5 supplier's past performance.

9.1.6 alternates.J

9.1.7 excepclons,

9.2 The program shall require chac unacceptable quallcy assurance
conditions be resolved prior co contract award.

,_) I0.0 SUPPLIEE PERFORMANCE EVALUATION

I0.i A program to interface with the supplier shall be established tk_at
includes the following"

10.1.1 documentaclon of the understanding of the procurement
requirements.

10.1.2 requires the supplier to identify planning techniques and
processes Co be utilized.

%

10.1.3 reviewing supplier generated documents.

I0.I.4 identifying and processing all change informaclon.

10.1.5 measures co control change_ |,n procurement documents.

I0.I._ a =ethod of document information exchange.

10.1.7 documented veriflcacion of the suppller's perfox _mance.
J

10.1.8 control of documents generated by suppliers.

= )
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1'0.1. ''_ rnethods fo_ _he acceptance of the item _hat includes one or
mor_ of the following:

t 10.l.9,1 certificate of Conformance.

1U.1.9.2 source verification.

10. l. 9. $ receiving inspection,

10_1.9.4 post installation testing.

10.1.10 nechods ftr the acc mptance of the service that inctudes one
or mote of the following:

"_.1.10.1 _echnlcal verification of data produced.
,

10.=,10._ surveillance, audit or both.

10.1.10.3 review of objective evidence.

11.0 CO?_I_OL OY SUPPLIER _ONCOh_ORP,_NCES

11.1 The subcontract.or and supplier 5hall establish a documented method

for disposit_u of items/_ervices thac do no_ meec procurement
_equiremencs that include_"

11.1.I evaluation.

_ _ II. I.2

11.1.3 disposition.

11.1.4 verification.

11.1.5 records maintenance.

12.0 INSTRUCTIONS, PROCEDURES, PLANS AND DRAWINGS

12.1 The p_'o_ra_ sh_ll include provisions than requires tha_ ac_iv_c_es
affeccin 8 ,qu_ilcy shall be prescribed and performe_ in _ccordance
w_th"

12._.1 controlle_ documented instructions, plans, procedures, or

drs_ings tha_ include o_ reference the followinS:

" I_ 1.1.1 eppropri_te quantitative or qualitative acceptance
criteria.

_,;.1.1.2 identification of QA records which are generated.

1P.l.l.3 indepen6ent review to a_sure technical adequacy
and appropriate quality requirements.

.) :

_
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13.0 DOC_ COtrl_OL

_, 13.,1 The progrma shall provide that documents containlng/speclfylng

quality requlresents or prescribing activltXes affecting quallty be

_ controlled and documented during:

13,1.1 preparation.

13.1.2 reviev.

13.1.3 approval.

13.t.4 i_suance.

13.2 The :_mplementation program for document control shall include:

13.2.1 identification o2 _ocuments,

13.2.2 identification of a_sl_ent of responsibiiity for

preparing, revieving, approving, and issuing documents.

13.2.3 a review of documents prior to release for:

- 13.2.3.1 technical adequacy.

13.2.b,2 completeness.

13.2._.3 correctness.

-_ 13,2.3.4 inclusion of quality requirements.
J

13.2.4 a method for the removal or marking of obsolete documents.

13.2.$ a method for assuring that correc_ documents are available
at the location to be used.

13.2.6 a master list to identify the correct and current revision.

13.2.7 coordination of interface documents.

13.2.8 assurance that documents requiring verification are not

released prior co verification.

13_2.9 a requirement that major changes be revieved and approved by
the same organization(s) that approved *the original.

13.3 Hinor changes, such as inconsequential editorial corrections, do not
= require the same reviev ms the original, hoverer rh: progra=mmst

delineate who can authorizesuch changes.
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14.0 IDENTIFICATION AND CONTROLOF IT[XS, SAXPL_ £ND DATA

14.1 Procedures are required to be implemented to assure theidentification and control of material that defines:

14.1.1 responsibilities.

14.1.2 idtntification methods.

14.1.3 handling mecht_ls.

14.1.4 storage methods.

14.1.5 transportation methods.

14.1.6 the records that will be generated as a result of
implementation.

15.0 CORTP.OI,,OF MEASUKINGAND TEST EqUI_

°" 15.1 A control program is requir._d for aT,1 R&TE except rulers, tape
measures, levels, and other such devices if normal commercial
equipment provides adeqt_ate accuracy.

15.2 The control program shall"

15.2.1 include ali H&TEused to calibrate, measure, Kage, test, or

i) inspect.
15.2.2 requfre the use of yr,,rien procedures for calibrations+

15.2.3 contro_ the +electiom of R&TE to assure proper type, range,
" and accuracy. +

: 15.2.4 requi_e the type range and accuracy b_ documented.

15.2.5 require a unique ident2fication number for each piece o_
equipment.

15.2.6 require that the identification number be recorded for each
measurement taken.

_

15.2.7 require that N&TE be calibrated a_ainst certified equipment
having knov valid relationships to NIST or other nationally
recognized standards.

15.2.S require _hat calibration standards have equal or _reater.
_= accuracy than the equipment being calibrated.

15.2.8.1 use of calibration standards with equal mccuracy
, must have a documented bas_s for acceptance.

15.2.9 require that the method antl interval of calibration for eachitem be defined.

_

..... 027
_

..... ,
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15.2.10 require a label that indicates the due date of the next
callbration.

15.2.11 require th_t out-of-ca1 equipment be tagged as such. .

15.2.12 require a docmsented evaluatior, ef items previously
irmpec_ed items when M&rE equipment is found to be out-of-
callbraclon.

. 15.2.13 require a r_aiibraclon if the accuracy of the I/aTE is
suspect.

15.2.14 requ_.re proper handling and storage Co maintain accuracy.

15.2.15 raqcire the generation and retention of calibration records
_:'o_ each piece of M&TE including identification of the
calibration procedur_ used.

I_.0 HANDLING, SI'ZPPING, AND STORAGE
r

16_1 The pre,gram shall provide for:

i 16.1.I the establishment of measures co control the _?ac_agin 8,
handling, storage, shipping, cleaning, and preservation of

material and equipment to prevent damage , lc, ss, or
deterioration.

16.1.2 the use of specific procedures for critical, sensitive,

peri_hable or exceptionally expens*.ve arclcleJs.

16.1.3 the use of special equipment and protective envirorments
when required.

16.1.3.1 when required their existence shall be verified.

16.1.4 the documented inspection and testing at specified intervals
of special handling tools and equipment.

16.1.5 training of operators of special handling and lifting
equipment.

16.1.6 marking to adequately identify, maintain, and preserve the

: item.

16.1.7 storage methodology to assure that items are maintained in

. predeterinined physical conditions.

16.1.8 measures to maintain ldenclf_cst_on during storage.
=

.

)
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17.0 COl_r_OL OF NONOONFORXZNGZTEHS

, 17.1 Heasures shall be established to control Stems that do not confoz:
to requirements that include:

17.1.1 a method of leBible identification that includes the
nonconformance report number.

17.1.2 exceptions if identification of each noncon£orWing item fs
net practical.

17.1.3 york stoppaBe on noncon£orming items until completion of the
action required.

17.1.4 measures for conditional release if only a portion of mn
iCes is In nonconformance which must include customer
concurrence.

-

17.1.5 the establishment of a no, conformance los.

17.1.6 provisions for segregating nonconforming items when
practical.

17.1.7 provisions for disposition thac include:

17.1.7.1 reviev and recommendation £or disposition of
noncon£ormtn8 characteristics rich approved,
documented proceduzes.

i_ 17.1.7.2 definition and documentation of responsibility and
authority.

17.1.7.3 requirements thac personnel performing disposition
have demonstrated competence in the area they are
evaluating.

17.1,.8 provisions for documenting the detai]s of the corrective
action taken to correct the nonconformance.

-
!

17.1.9 provisions to identify and evaluate repetitive
- nonconformances.

18.0 COIL_ECTIVEACTION

18.1 The system shall include methods to ensure Chat conditions adverse
or potentially adverse to quality are Identified promptly and
corrected as soon as practical.

= 18.2 For sikrnificant conditions adverse to quality, the system _hall
include methods that include the documentation of:

18.2.1 identification of the condition.

18.2.2 immediate action taken to resedy the specific c_ndition, r

)

..... 629
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18.2.3 causative factors.

18.2.4 corrective action taken co preclude recurrence.

18.2.5 concrols chac vere revteved, £mplemenced, monitored and
revised.

18.2.6 reporting co lmediaCe and upper levels o£_snaKemenc for
reviev and assessment.

18.3 The QA _rganizecion shall document concurrence of the adequacy of
proposed corrective actions and £ollov-up action co close ouc the
CAR.

184 Correcclve acclon reports shall be periodically analyzed by the QA
orsanizacion co shov quality trends.

18.4.1 results of che analysis shall be forvarded co che cuscomer.

18.5 Copies of all correcctve accion reports shall be sent co che
cuscomer upon issuance and closure.

19.0 QUALITY ASSURANCEKECOI_DS

19.1 A system Co mai_Catn the documenCed evidence of quality shall be
escablished chac requires ali records co be legible, idenci£1able,
accurace, complete, reproducible, microfilmable, and retrievable.

D 19.2 The record system shall"

19.2.1 be defined, £mplemented, and enforced using _rtCCen
procedures.

19.22 contain requirements and responsibilities for transmittal,
distribution, retention, maintenance, and disposition.

19.2.3 require the use of black ink only.

19.2.4 prohibit vhtCe-o_cs, erasures, etc.

0 ]9.2.5 require that correcttBus be made by draying a single line
thru the erroneous entry, dating and tniC_aling.

19.3 A document _r ocher item is net de£1ned as a Quality Assurance
Record until it satisfies the relieving:

. 19.3.1 furnishes evidence of quality and activities affecting
quali_¥.

19.3.2 demonstrates implementation of quality programs.

_ A
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19,3,3 other docu=ents such as plans, correspondence° docunencacion
of celecons, specificacions, technical daca, maps, papers,

_ phocoKraphs , deca sheets, and magnetic media.
19.3.4 other material chat docuaencs quality resardloss of physical

form.

* 19.3.5 complete, approved and vill receive no more encrles.

19.3.6 has been validated and verified by authorized personnel.

19.4 The system must include the follovinK as a minimum:

19.4.1 operatinK IoK s-

29.4.2 results o£ revievs.

19.4.3 inspect!on©.

/

19.4.4 tests.
]

19.4.5 ,audits.

29.4.6 monitoring o_ _york performance.

19.4.7 material analysis.

29.4.8 qualifications of personnel, procedures, and equipment.

19.5 Records shall be stoced Sn prede_erw_!_d _ocations according co
vricce_ procedures thac includes:

19.5.1 provisions co preclude entry of unauthorized personnel.

19.5.2 provisions c, _ preclude deterior_tion.

19.5.3 a system to correct stored records if necessary.

1_.5.4 • unique docume|,t identification numbering system.

19.6 _ecords shall be fcored in a single facility th_ has a National
Fire Protection Association (NFPA) 232 Cvo hour fire racing,
or Jual facilities at locecio s sufficiently remote from each other
to eliminate the chance of exposure to a simultaneous hazard.
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20.0 AUDITS

20.1 A system of pXarmed, periodic, internal and _xternal audits shall be
established to provide an objective eval_tLon of the adequacy and

"_ the implementation of the QA program, l

20.2 The system shall provide chat:

20.2.1 audit members are Independent of activity balms audited.

20.2.2 audit team leader Is selected by the QA msnaSer and has the
follovinK responsibilities,

20.2.2.1 selects tbam members.

20.2.2.2 determina_ audit scope.

20.2.2.3 notifies project personnel of &udlc.

' 20.2,2.4 revtevs pertinent documentation.

20.2.2.5 ensures team tb _.aniliar rich project specific
' :equirements.

20.2.3 team members rho are not members of QA shall be approved by
QA super_-isor.

20.2.4 the lead auditor understands:

20.2.4.1 the specific QA requ£.rements imposed.
20.2.4.2 10CFR Chapter 1 Part 60 (Disposal of ltl&h Level

Radioactive Wastes in Oeolos;ic Repositories.

20.2.5 the audit be performed vitb vriCten procedures usins
checklists •

20.2.6 the audit report must be:

20.2.6.1 issued Vithin 30 days.

20.2.6.2 include a statement of the effectiveness of the QA
prof_ram elements tudited.

1

20.2.6.3 be si_ned by the QA manager prior to distribution.

20.2.7 the audit response must:

• 20.2.7.1 be Kiven In 30 days.

20.2.7.2 include the root cause.

E/

!!:,, , , q
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20.2.7.3 include the schedule for correcC£ve action.

20.2.7.4 include measures co prevent recurrence.
)

20.2.8 personnel qualifications for lead auditors must be
established0 maintained, and certified by Che e_loyer Chac
include:

20.2.8.1 lead auditor training.

20.2.8.2 examir_Cion.

20.2.8.3 audit participaClons.

20.2.8.4 education and experience.

20.2.9 the certification of lead auditors must be updated and
revieved annually.

.)



BAsIs FOR IJtBoR I_TBS USED FR

11_P BLI_ CO_AINER FABRICAT _*N

Ouotstion No.x
Offeror: , ,

The labor costs are based on the folloving factr ',':s
Used

Yes ---- N_oo

Base Rat e ................................. ----
Shift Differential ....................... ---+

Holidays ................................. t

Vacations+ ................................. "--"
Casual Overtime ................... ' ..... ----
Training ................................. ---
Social Security ..................... +"" ----
Vorkmen'+s Compensat ion .... ..... .......... ----
Pens'ion • e o o o _ . ap o o o o o o o e o i * at, • aP o e 9 ° ** ° e ° ° mmmmmmmmmm..m

Health & Velfare ......................... ---
Other (Identify) ........................ ----

. I certify that this estimate to the best of my knovledge is accurate,

documentation and in accordance vith standardsupported by appropriate
practices of this Company and B&N P.O. •

o Verified By:
Estimated By:

Date:
Date:

Name:
Name:

Title" Title:

• Approved By:

Date:

Name:

" Title:
1

- *Hust be a responsible officer of the Company.

(Either type or use black ink to complete this form.)
= 9



!

TOTAL PR/CE AND TAX ESTIMATE FOR YMP IILNWCONTAINER FABRICATION

FEB PIECE AT 750 PIECES/TEAB AS'_OF8/1/89 (NO ESC2tLATION)

Offeror: Ouotation No. z ,

Price After

Price Before _ _--Rate Taxes S/Pc.
Task Tues, S/rc- __ _ _ ____e _ Lte _

C7150_ Alloy

m

1C.0 _ - _ _ ......

2C.O i ---- ---- - --
3C.0 ------- -- --

4C.0 .----- -- -- - ,,,,,.,.,..

5C.0 __ -
|

i N08825 Alloy

• _ .,

IN.O _------ -- --
2N.O -- -- " --

.,,,..,.

3N.0 __ m --
4N.O -- -- --

$30403 Alloy

iD -65.0 -- -- ,,
75.0 -- ---

8S.0 --
.....

9S.0 , _ -- -- -
IOS.O __-- -- -- -- --

I certify that this estimate to the best of my knowledge is accurate,
supported by appropriate documentatio_ and in accordance with standard
practices of this Company and B&V P.O. _

Estimated By: Verified By:

Date: , .
Date:

Name: Name:

Title:
Title:

*Approved By:

Date:

Name:

Title:

*Must be a responslble offlce_ of the Company.

(Either type or use black ink to complete this form.



of! ' Ouot at ion No: _
Cosponenti.._,_ier Unit ,(LU) Alloy: C71500 _ ,, , -

Price pec:/'u-nit for _''75-O'unitslyea_ _or a total production of 15,000 unit s as of 811189 (no e_ation)"mm

26S Con t,_,>;iner ' ___ita t e'r i alls__---T'-_. Labor
, II Ilav Naterials : _---_-_

,i , xp. _ooZs sb_p,,[ S S. S _ S,'+ Wt, mt. _,_.. Total

Task (S/Lb) $/Cosp. $ ,+ S _
_._ ++ , .?rs) (ats) (sre) (nra))._( ) ( ) ( )

lC. l Bor tom Head ( ) ( ') ___

, I ( ) ( ) ( ) ( )
• 2 Body (5;'J ----- '

+,, ( ) ( )
• 3 Flange Blank ) _..- , ,

: ( ) +( )+ ,( )
• 4 Join BH o

( ( ) ( "_ ( )z b

• .5 Spin Fot'm LU ___ ;

.6 Joln FB to LU _ +_ ( )

.7 Anneal LU ( ) ( ) ( )' (' )
.,

•8 Hachine LU " {,, , ,

, :. (.
•9 Inspect: & Test ___=

I+ ' ( ( ) ( ) ( ,)

•lO QA & Document - 1 '

: .li Package & Ship i (, ) ( ) ( )

41 t -" "" •I,

1C.O 'total Luc I ( ) .( ) ( ) ( )

I certify that this estislte to the best of my knovledge is accur,_te, supported by appropriate docuaei_tation and in
acc_,rdance vi th standard practices of this Company and B&V P.O ...... "

• Approved By: __ , ,,,
_stiaated By: Verified By:

Datez Date: Date:Name:

Hame: Hame:
Ti tlm; Title: _ ' + + Tfrtle: _

• Rust be a responsible officer (,_ the Company. (gither type or use black ink to compl,'_- this form.)

!

RW p..... I' '



.... Component: Lower Unit (LU) Alloy: (:715(10 O[f'_ror: Quotation No: "J
Price psr un|_ Lt_)r 750 units/year '_-or a tozal production of 15,000 units as of 8/1/89 (no escalation)
26L Container
....... _v Haterials Itaterials Labor ,

, Plate , .... [_org{n8 ' '.... Rngr. Nanu[. Insp.' QA
Toot, ship $ s $ s

Task. Description (S/Lbl (S/Lb) r..l$./Lbl Z/Coup:., S ,,. $ S ii,rs) (]]rs) (]]rs) (ats) '

2C.1 Bottom Head (BH)!( ) ( ) ( ) ( ) ( ) ( ) ( )

.2 Body (Bl ,., ( ) ( ) ( .....)_........ , ( ) ( ) ( ) ( )

• 3 Ylange Blaink (F_) , , ( ) ( ) ( ) ( )
, , , , i,, _ ii ii , ., , ,.. , , , , _I , i. . ,,, , =ii, i

.4 Join SHto _ ', ( ) ( ) ( ) ( )
.... L IIIII --_ - I I1_ r --Ilql .... i ] I II I II I .

.5 Spin Form LU ' ( ) ( ) ( ) ( )
L .... _ " l_ li i l Sl i.. i " , i ,i ii • _ I = Is _ _|

• 6 Join FB to LU _ ' ( ) ( ) ( ) ( )

• 7 Anneal LU ..... ___. ( ) ( ) ( ) ( )

; .8 _chine LU ( ) ( ) ( ....) ( _ )

.o Inspect & Test ; ( _) ( ) ( ) ( )• - i i, , .... _ ,,, li,,, li ,, i
• .._ _ [, i

I

I _'10 QA & OocomenL , ( ) ( ) ( ) ( )
'J Hl J_ II_ _ l , J,8 ,,, __ • i iii _ l , I u J ' ,,I,

I

.11 Package & 5htp ( ) ( ) ( ) ( _)
...... .li ,i i j i,._ i i i _ i .li iii li i..... _ll i

( " ) ( ) ( I ( )
_B II I II li I II,I I Jl_.. _ -- I I ' ' "| '

2C.0 Tota] LUC _ ( , ) ( ) ( ) ( )
__ -;- m , ,, ,, ,,

I certl[y tha_ this estimate to the best oi By knovledge is accurate, supported by appropriate documentation and in
accordance vith standard practices of this Company and B&_ P.O.

- Estimated By: Verified By: *Approved By:

] Date: Date: Date:
Name: Naive: Name:

li C) TJ tie: Ti tie:. Tt tie:
_'J *Nust be a responslbte officer oi the Company. (Either type or use black ink to complete this fora.)



v_ ,L,_ co_znm v_a_k_. _.nacs ss'n_ .,_7
Component: LowerUnit (l,O) Alloy: (:71500 Offeror" Quotation No:

Price p_r--unit for 750 unitslyear for a total production of i5,000 units as o[ 8/1189 (no e_scalation)

28[, Container Bav_erials llaterials Labor

gt. gr. Vr. Total xp. Tools Ship $ $ $ $

Ts ek Descri ion ($/Lb) S/Coup. $ $ $ (Bfs) (grs) (Bfs) (Brs)

( ) ( ) ( ) ( )
3C. 1 Bot tom Head ( ) ( ) _ ..

• ( ) ( ) ( ) ( )
2 Body (R)

; ( ) ( ) ( )
•3 Flange Blank ( ) __._ ,

,4 Join BH to B _ " ( ) ( ) ( ) ( )

I ( ) ( ) ( ) ( )
5 Spin Form LO

_ ( ( ) ( )• 6 Join FB to LO
! .

.7 Anneal LU ( ) ( ) ( ) ( )

( ) ( )
.8 Machine LU ..---

• 9 Inspect & Tc_t (
-

t ( ) ( ) ( ) ( )•10 Q/L8 Document -..-

.11 Package & Ship , L ( ) J( )| ( , )i (

'% " _ i| , i i • .- i

3C.0 Total LUC _

I certify that this estimate to the best of my knovledge is accurate, supported by appropriate documentation and in
accordance vith standard practices of this Company and B&WP,O.

Estimated By: Verified By: *Approved By: ....

Date: Date:___ Date:

Name: Name: Name:,, ,,,_=D

e: Title:_,'itie: Tit1 . ,. -
CJ
_;_ *Mu. t . a responsible officer of the Company. (Either type or use black ink to romp] "_. this form.)

-, riP' "]I_ I II ' _rqF,



_*"_ Component: Upper .Head (UH___ A11oy: C71500 Of _or. Ouotat_ion No: "'_-_
' : Price per unit [or 750 unitslye a_t--for a_ t0tal pr0duction of--15,000 units as of 8/1189 (no esc_ation)
_;_ 265 or 26L C_ntalner Labor

liar Itaterlals Ihterials nmp.

gt. Vt. Vt. Total xp. Tools Ship $ $ $ * $

Task Descr] Lon (S/Lh) $ $ $ (grs) (lira)

AC. 1' Upper llead (UH) ) ( ( ) ( ) ( _ ( )

.2 Pintle (P) ' ( ) ( ) ( ) ( )

: ( ( )• 3 Joln P tO UH
I

.4 Anneal UH r _ ) ( _ _ _

.5 ,he OH ' ( ( )*

_ ( ( ) ( )
- .6 Inspect & Clean

t

• 7 QA & Document ( ) ( ) ( )

(.8 Package & Ship
J

Iu

,.

( ,) ( ) ( ) ,,

( ) _ )
I

I " ( )

- 6C.0 Total UHC ( ( ) ( )

I certify that this estimate to the best of my knovledge is accurate, supported by appropriate documentation and in
accordance vith standard prac._ices of _his Companyand 8&_JP.O. _"

Verified By: *Approved By: ....... ,,,Estimated By: ,.

J Date: Date: Date: L,
Name

Name: Name: _ --- ,

C_ Title: Title: -------
Title:L

_,_ *HUSt be a responsible officer of the Company'. (Either type or use black ink to complete this fore.)



+ali ,

:.::: _ yHP In.iNCORTkTIIII_YAIRIOCOf_ i_l....+CBEs'rIIMI'g. *,,._..-_____
: i:; Component: Upper Head (UH) Alloy: C71_OO ' " dot. • Quotation Nn"
,,*.: Price per unit for',750-untts/yea'_r a total production o[--15,000 Units as of 8/1/89 (no esc---_Iation)
, Y. 28L Container Haterials Labor

,_ Ray Hater, _s

• gr. gr. Vi. Total Lip. i Tools Ship $ $ $ $
_ Deseri ims _' ($1Lb) S/Coup..----.:_ $ $ (Bfs) (Bfs) (Br s) (Brs)

5C.1 Upper Head (UH) ( ) ...-- ( ) ( ) ( ) ( )
," ( ) ( ) ( ) ( )

• 2 Pint.le (P) ------
, (

.3 Join P to UR -----

', ( ) ( ) ( ) ( )
. & Anneal UH -..----

, , ( ( ) ( )
' .5 :htne UH -..--.

' (
.6 Inspect & Clean ----- ,

( ) ( ) ( ) ( )
• 7 QA & .Document _..._-

' .5 Package & Ship .__. .
\

, : (
• , =.lm_.mm

i( ) ( ) ( ) ( )
-

( ( ) ( )

- 5C.0 Total UHC 1' ( ) ( ) ( )

I certify that this estimate to the best of my knovledge is accurate, supported by appropriate documentation and in
accordance vith standard practices of this Company and B&U P.O. -- "

• Approved By:
Estimated By: Verified By: --Date:

J Date: Date:- _ Name:
Name:

• Hamm: I' i t le:
Tttle:

Title:__

• Rust be a relp_,sible officer of the Company. (Either type or use black ink to rnmplete this form,)
_n

' ! 'F



I,U : No8825 Off_r_r. Quotation No:
Component: Lower Unit ( ) AZIoy -- ....

Price per unit for 750-un|ts/year for a total production.of'-__-units as of 8/1/89 (no esca_To_
26S Container Itsterials J Labor

liar, Itmterials

Total cp. $ $ $ $

Vr. e/LI)) ($/Lb) S/Coop. _ (llrs) (ors) (ors) (Ors)
Task Descri ion (3 ----

_ ( ) ( ) ( ) ( )
IN.1 Bottom Ilead --.--

( ) ( ) ( ) ( ) ( ),2 Body (B) _--

• 3 Flange Blank ) - '
' I ( ) ( ) ( )

.4 Join EH to B _--

•5 Spin Form LU ,, _--- ;
_ " !

.6 Join FB to LU _ .

________ • . ( ) ( ) ( ) ( )
• 7 Almeal LU ...._ ,

.8 Hachlne LU __-- .
_ " m

• 9 Inspect & Test

.I0 OA & Document ( ) ( ') ( ) ( )
i

'.11 Package & Ship (' ) ( )

tN.O Total i.UN _ ( ' ) ( ) ( ) ( )

I certify that this estiute to the best of my knovledge is accurate, supported by appropriate documentation and in
accordance vtth standard practices of this Company and B&g P.O.

• Approved By:
Estimated By: Verified By: Date: ....

J Date: Date:
-- J Name: Name: ,

Name: -- Title:

_ _T_ Title: Title:

- _ *Nust be a responsible officer of the Companyr. (Either type or Use black ink to comp],,te this form.)_

,lr



i,

:_._: Of fL_r' Quotation No: ._
, .> Component: Lover Unit: _,LU) Alloyz NO8f125....
"_.i Price per U_nit for )50 units/year for a total production o_i5,000 units as of 8/1189 (no Healat'lon)
' ':'" 26L Conta Labor
::_ Ray Raterials Haterials

' : gr. gt. Vt. Total xp. Tools Ship $ $ $ $

Ikescri ,tion ($/Lb) S/Comp. $ $ $ (Bfs) (Bfs) (grs) (mrs)

21t.1 Bottom Itead (SH) ( ) ( ) ( ) ( ) ( )

.2 (e) ( ) ( ) ( ) ( )

• 3 Ge Blank ' ( ( )

.4 Join Be to B ' ( ( ) ( ) (

• 5 Spin Form LU ( ( )
; ( )

.0 Join FB to LU

.7 Anneal LU , ( ) ( ) ( ) ( )
(

• 8 Hachlne LU

• 9 Inspect & Test ; (

i( ) ( ) ( ) ( )
• 10 QA & Document

( ) ( ) ( )
• 11 Package 8 Ship

I

2H.0 Total LUN ( ) ( ) ( ) ( )

I certify that this estimate to he best of my knovledie is accurate, supported by _ppropriate documentation and in
accordance vtth standard practices of this Company and B&U P.O.

Verified By: *Approve(_ By: .....
Estimated By: ...... D_te:

i Date: Date: - -
I Name:
• Name: --

Name: -o Title: ......_'_ Title:
_, Title: _

*Hu_t be a responsible officer of the Company. (Either, type or use black ink to complete this form.)

q ii ,



, _,j YHP HLhW_/LIHKR FABRIC,ATf 'i PRICE ESTIMATE
•": Component: Lover Unit (LU) A1}_t,_y',_NO8825

;:,; ?rice per unit iE()r 750-unit_/'_',_ for i total p_oductton of 15,000 units,as of 8/1/89 (no escalati:n)
"_.,_ 28L Container _ Labor
;.,-_ Ray I/aterials Haterials

"mi gr. V_. gr. Total Tools Ship $ $ $ ' $

i,;::: Task Deserl,tlon ($/Lb) ($/Lb) S/Coup. $ $ (Bfs) (arsi (Brs) (arsi, ,

, 'i

,,:: 3N.I Bottom Head (BR? ( ) ( ) ( ) ( ) ( ) ( ) ( )

.2 Body (13,) ....= ______ _,._ ) _ ( ) ( ) ( )
, , ', ( ) ( _ ( ) ( )

•3 Flange Blank (FI) ____=.__ _ "
mm=====_ _ "

_____L___- ( ) ( )to'Bi4 Join BII _ -'-_

, , ( ) ( ) ( ) ( )
• 5 Spin Form LU __" - • - . - '

" -- _ i ( ) ( ) ( ) (")
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ICF KAISER
ENGINEER-

: ICF KAISER ENGINEERS. INC.
1800 HARRISON ST.. OAKLAND. CA 94612

, P.O. BOX 23210° OAKLAND. CA 9462_
415/268-6OOO

October 27, 1989
d

Leslie J. Jardine

Technical Project Officer
Yucca Mountain Project
Lawrence Livermore National Laboratory
Post Office Box 5514
Livermore, California 94551

Subject: Evaluation of Quality Assurance and Quality Control Costs of
Proposed Yucca Mountain Project Waste Containers.

Dear Les:

Enclosed is the Kaiser Engineers economic evaluation of the cost of meeting the
Yucca Mountain Project quality requirements for the fabrication of waste
containers. The evaluation consists of an independent estimate of the quality costs
for container production based upon a working knowledge of the Yucca Mountain
Project Quality Assurance Plan (NNWSI/89-9, Rev 2).

In addition, the costs developed by the Kaiser evaluation are compared with the cost
estimates for quality assurance and quality control developed by three vendors!

supporting Babcock & Wilcox Co.

Please direct questions regarding this evaluation to the author.

Sincerely yours,

• _'

Charles E. Williams

Group Senior Vice President
Advanced Technology Division

/
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QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

Allen A. Madson
ICF Kaiser Engineers
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QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

This evaluation deals with the Quality Assurance (QA) and Quality
Control (QC) related costs for the proposed Yucca Mountain Project
(YMP) nuclear waste package container production. Quality Assurance
(QA) is the name given to the program that assures conformance with
specified requirements. Ideally, this provides a high level of
certainty that products with zero defects areproduced. Quality
control (QC) is the name given to inspection, approval, or rejection
of containers during the production process. Quality Control is a
subset of the Quality Assurance Program.

An independent estimate of QA/QC related costs has been developed
based upon a vendor organization model and a container production
scenario. The functions required by the _MP Quality Assurance
Program were identified and estimated. In addition, estimates of
QA/QC relahed costs by three independent vendors were compared and
evaluated.

1.0 SUMMARY OF COSTS ATTRIBUTABLE TO QUALITY REQUIREMENTS

o Based upon the model developed, a steady state cost of $5,798 per
container for quality related requirements is projected. This is
approximately 9 percent of. the average vendor total estimated
container cost: $1,228 (1.9%) for quality assurance and $4,570 (7.0%)
for quality control.

Vendors estimates of quality related costs range from 2.0 to 5.5
percent of their total container cost.

2.0 QUALITY ASSURANCE BACKGROUND

The Yucca Mountain Project Quality Assurance Program was developed in
z__ponse to quality assurance requirements imposed on the Yucca
Mountain Project by the Office of Civilian Radioactive Waste
Management (OCRWM), the U.S. Department of Energy (DOE) , and the
U.S. Nuclear Regulatory Commission (NRC).

The Yucca Mountain Project (YMP) quality assurance program satisfies
the requirements of i0 CFR Part 60, Subpart G, and the Quality
Assurance Plan (NNWSI 88-9, Rev 2) of the YMP Project Office. This
QA program is based upon the American NatioD_l Standards Institute
(ANSI)/American Society of Mechanical Engineers (ASME) Standard NQA-
1-1986b, "Quality Assurance Program Requirements for Nuclear
Facilities" (NQA-I). NQA-I was chosen as the basic document for the
YMP quality assurance program because the Department of Energy (DOE)
ORDER 5700.6B, "Quality Assurance" has endorsed NQA-I as the
preferred standard for quality assurance requirements for the nuclear
area. Many of the amplifications to the requirements set forth in

NRC review plan for high level nuclear waste repositories and from
NUREGs that have been adopted as requirements documents for the --=

geologic repository program.
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2.1 QA SDecification Check List

Three vendors prepared fabrication cost estimates based upon a
quality assurance specification that invoked the applicable portions
of the LLNL YMP Quality Assurance Program. A quality specification
check list was developed from the QA specification to indicate to the
vendors the scope of the requirements applicable to a container
supplier. The check list consisted of a series of statements
itemizing the requirements of the QA program. The check list was to
enable the vendors to more readily evaluate the completeness of the
QA program required. The check list is included elswhere in this
report.

2.2 Selection of Vendors

One factor used to select vendors was the vendors familiarity with
quality assurance programs. Vendors were requested to provide their
past and present experience with the American Society of Mechanical
Engineers (ASME) Boiler and Pressure Vessel Code for similar products
and materials.

Each vendor also provided relevant experience with the following
quality standards: a) I0 CFR Part 500 Appendix B, "Quality Assurance
Criteria for Nuclear Power Plants and Fuel Reprocessing Plants,"
b) RDT F2-2, "Quality Assurance Program Requirements, " and c) MIL-Q-
9858A, "Quality Program Requirements."

%

3.0 QUALITY ASSURANCE/QUALITY CONTROL MODEL

• Previous cost estimates have been based upon an assumed percentage
applied to developed construction or production costs. This estimate
is based upon a model of QA/QC organization and functions in order to
produce an independent estimate of the quality related costs required
to produce a licensable waste container.=

3.1 Ouality Assurance Phases

z The model is phased over three major periods of the production
process, oriented to the _lality assurance process rather than
traditional manufacturing. The three phases are Prevention,
Appraisal, and Failures. A graphical presentation of these phases is

. shown in Figure B-!, "Assumed Relationship of QA Phases." The phases
are adapted from those described in the 3rd edition of the "Quality
Control Handbook" edited by J.M. Juran, et al. The three phases are
discussed below.

3.1.1 Prevention

This is the cost of the initial and continued implementation of the
QA program. It includes the QA program development, procedure
application to the production processes, maintenance of the QA
program, maintenance of measurement and test equipment (M&TE), cost
of additional hold points, training, records, etc. The cost for this

developed. As the production process matures this cost should
decrease.

z
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Figure B-I. Assumed Relationship of QA Phases
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As illustrated in Figure B-l, Prevention phase credit has been
assumed for a portion of a QA program already in place at the

qualified vendor. This cost is not included in the YMP project
costs. Th_ Prevention phase cost in the model is distributed over
the first three months of the contract when the administrative

aspects of the QA program are being established by the vendor.

3.1.2 Appraisal
'I

Appraisal includes the cost of evaluating and monitoring the
effectiveness of the vendors QA program. The internal/external audit
and surveillance program and quality control (QC) related costs are
also included in this category. Quality assurance related costs for

this phase are expected to be low initially but will increase as the
production process gets underway. This cost should decrease as the
process matures.

Appraisal costs begin and peak in the second quarter of the the ist
year as the audit and surveillance program is implemented. QC costs
increase during this phase as production ramps up. During this 2nd=

quarter costs associated with Failures also increase.

3.1.3 Failures

Failures costs includes: the cost of the disposition of defective
materials, the cost of processes to reduce defects, and the costs of
inspections. Early production can be expected to produce a higher
rate of container rejects than steady-state production. This cost
would decrease as the production process matures.

The Failures costs peak in the third quari_er of the year. The QC

costs increase in proportion to the lncrea_,e in container production.
I

3.1.4 Steady State

The final period is mature, steady-state production. During this
period the QA related costs are at their lowest level, reflecting the
maturity of the production process. The QA program procedures are
routine and personnel are proficient in the processes required.

QA program costs are constant; Prevention and Appraisal costs
decrease to steady-state, and Failures costs continue to decrease.
The QC costs tend to increase in proportion to the container

production rate but QC unit costs decrease due to improved
proficiency.
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3.1.5 Model Assumptions

A number of basic assumptions have been developed and are listed
below:

i. The target goal of the quality program is to produce less
than one percent rejects.

2. Vendor production staff is less than one hundred _ employees.
3. Vendor measurement and test equipment (M&TE) are calibrated

by a qualified outside contractor.
4. Secretarial/clerical/computer support is included in the

quality costs.
5. The vendor production facility operates 250 days/year, one

shift/day, 8 hours/shift.
6. The vendor obtains independent metals analysis via a

qualified outside laboratory.
?. Labor rates are assumed and used as presented in Table B-I

without escalation.

8. There are no changes in the waste container fabrication or
e _ • •insp-ctlon requirements for the duration covered by this model

9. The production process is completely developed. There are no
research and development requirements.

Table B-I Assumed Labor Rates

Grade Level Hourly Rate Multiplier Chargeable Rate

1 $54.34 2.4 $130.42
2 30.29 2.4 72.70
3 22.35 2.4 53.64
4 18.54 2.4 44.50
5 14.87 2.4 35.69
6 11.21 2.4 26.90

The labor rates for this estimate are taken from LLNL rate tables in

use during FY 1989 for Laboratory employees. Standard salaries were
used to determine hourly rates. Mid-levels of the salary rate code
were also used to match Laboratory categories to the six grade levels
of the model. A multiplier of 2.4 was applied to the base rates to
obtain full markups.

The labor rates of the model average $41.14/hr for quality assurance
and quality control functions. The average labor rate used by the
three vendors is $48.50/hr (the lowest is $43.50/hr).

B-5 , L
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3.2 Waste Container Production Scenario

. A production scenario is assumed to develop the rationale for
application of the labor distribution to the container production.
The scenario is based upon a container production as shown in Figure
B-2, "Assumed ist Year Container Production."

One container (0.08 per week) is fabricated during the first quarter
(Program Development). Fifty containers (4 per week) are fabricated
andshipped during the second quarter (Qualification Production).
The third quarter production is gradually increased to the design
maximum (4 containers per day). During this quarter (Production
Demonstration) 125 containers are fabricated and shipped (i0 per
week).

The fourth quarter (Full Production) is the first full capacity,
steady state run of the production process. A production rate of 4
containers/day is sustained for the full quarter. This production
rate is 133 percent of the specified production rate to accommodate
equipment down time for repairs,: tooling changes, and a contingency
reserve. A total of 250 containers are produced during this quarter
(20/week) .

3.3 The Vendor Organization ,J

A visual representation of that part of a vendors organization with
cost impact resulting from quality assurance and quality control
requirements is shown in Figure B-3, "Assumed Vendor Organization."
This organization chart contains only the functions that have impact
on total quality costs.

The vendor organization labor costs are modeled on the basis of six
salary levels: l) Manager, 2)Supervisor, 3)Foreman, 4)Lead Worker,
5)Worker, and 6)Support. Note that although the number of positions
are identified, it is the function that is modeled. In some cases
more than one person may be performing the function.

There is only one salary level classified as Manager. At the next
salary level there are four supervisors: Procurement, Fabrication,
Engineering, and Quality Assurance. Under the Procurement supervisor
there are two foreman, one each for Receiving and Shipping.

The Fabrication supervisor is supported by seven foremen: Machining,
Forming, Welding, Heat Treatment, Cleaning, Packaging, and
Inspection. The Inspection foreman is supported by two Leads;
Inspection, and Examination & Test. The Inspection lead performs the
inspection tasks which do not require special process controls such
as visual, dimensional, cleaning, and packaging inspections. The
Examination and Test lead performs the more complex tasks such as dye
penetrant, radiographic, ultrasonic, and hydrostatic tests. The
Examination & Test lead is supported by a salary level five inspector
because of the higher level of skill required for special process
examination. The Inspection level three and its lower level support
is considered a Quality Cont_oi operation.

z
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The Engineering supervisor is supported by two foremen: QC
Engineering, and Design. The QC Engineering staff includes a lead
worker. QC Engineering is a Quality Control cost.

The Quality Assurance supervisor is supported by a QA lead and QA
workers. A designated Support foreman reports directly to the
Manager and is supported two leads; Training, and Recerds. The
Support foreman also directs the secretarial and clerical support
staff. Refer to Figure B-3 for an illustration of this organization,

3.3.1 Quality Assurance Functions

The model accounts for the individuals/groups who perform a quality
assurance function and the number of hours per week each spends
performing that function. This evaluation is made for each of the
three quality phases of the manufacturing process described in
Section 3.1. All of the individual/group time is not accounted for
because other work would be expected in the manufacturing plant. The
results of this evaluation are shown in Table B-2, "Organizational
Labor Distribution - Quality Assurance," The rationale for the labor
distribution is included in the table.

Table B-2 Organizational Labor Distributio_ - Quality Assurance
Nm_m

Prevention Appraisal Failures
Level/Function (mh/wk) (mh/wk) (mh/wk)
w_mm

1/MANAGER 8.0 6.0 2.0
The managers primary function is to establish and maintain the

company's commitment to the quality program. His time is spent
reviewing and approving those procedures and reports developed by his
supervisors.

2/SUPERVISOR (FAB) 24.0 20.0 5.0
The fabrication supervisor insures the incorporation of the

quality program into the produc%ion procedures that standardize the
processes. He must oversee the changes to the processes that result
from the Appraisal and Failures phases.

2/SUPERVISOR (ENG) 20.0 i0.0 2.0
This supervisor must implement the quality program for the

engineering that supports fabrication (shop drawings, tooling
designs, etc.) His time is aistributed early in the program.

2/SUPERVISOR (PROC) 15.0 i0.0 5.0
The procurement supervisor implements the quality program for the

container materials acquisition. An assumption has also been made
that he also oversees the shipping operation to the job-site.

2/SUPERVISOR (QA) 40.0 40.0 20.0
This supervisor manages the quality assurance program. He is the

focal point for ensuring that the program is correctly interpreted
and implemented. This position is a key contact point with YMPO. He
is full time on the program until the production process matures.



Table B-2 (Continued)
Prevention Appraisal Failures

Level/Function (mh/wk) (mh/wk) (mh/wk)
mm_mmnmmmm

3/FABRICATION FOREMEN 60.0 96.0 72.0
This supervisory level is required to evaluat_ and approve the

documentation that make _up the quality records. This does not

include the inspection and test foremen. The labor hours are based

upon six foremen spending i0 hours/week in the Prevention phase, 16
hours/week in the Appraisal phase, and 12 hours/week in the Failures

phase.

3/DESIGN 5.0 10.0 20.0
This lead engineering function performs the record keeping

necessary to assure that the engineering documents conform to the

requirements of the quality assurance plan. For each series of
container a complete design package is required to accompany the

shipment. Most of this cctivity occurs during the Failures phase.

3/RECEIVING i0.0 i0.0 i0.0
This function involves the organization of the paperwork

associated with material certifications and the metals sampling to

verify that the materials conform to the requirements of the purchase
orders.

3/SUPPORT 40.0 30.0 20.0
This function reports directly to the manager and is the focal

point for problem solving of quality assurance problems in the areas

of training, records, and the secretarial and clerical staff required

for support of the QA program.

3/SHIPPING i0.0 15.0 20.0
This function deals with _ the problems of transporting the

fabricated waste containers to the job-site. The containers must be

under a chain-of-custody control between the vendor and the

receiving warehouse.

3/AUDIT SUPPORT 40.0 40.0 20.0
This function represents the effort that will be required from

ten level-3 employees to support an audit by the operating contractor
selected to run the proposed repository. This audit i_ expected to

occur once in the Prevention and Appraisal phases, and then at six

month intervals. Level-3 employees have been selected as being

representative of the employee distribution participating in audits.

4/TRAINING COORDINATION 40_0 30.0 8.0
The training coordinator directs preparation of the training

modules that are required for the quality program. The actual

modules are prepared by the line organization, but the coordinator
ensures that there is a consistency of format. A major function of

the position is to maintain the personnel qualification and training
records.

4/FORMING 5.0 5.0 20.0 -
This function includes recording of the rolling and spinning _=

processes to produce those portions of the fabricatien record.
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Table B-2 (Continued)
Prevention Appraisal Failures

Level/Function (mh/wk) (mh/wk) (mh/wk)
mn--

4/LEAD AUDITOR 40 •0 40 •0 40 _0
The lead auditor along with the QA supervisor is qualified to

lead and conduct audits. At least one internal audit/month of the
vendor will be conducted in addition to two surveillances/month. In
addition, one or two audits/year of the calibration and analytical
laboratories will be conducted. Each audit requires approximately
160 man-hours; each surveillance requires approximately 20 man-hours.
These estimates include the documentation and reports required to
close out the audits and surveillances.

4/RECORDS 60.0 80.0 120,0
There are a myriad of records that need to be maintained. For

each container there are inspection reports (weld c. dimensional, heat
treatment, packaging, cleaning, etc), material certifications,
fabrication records, copies of logbook entries, and more that must be
not only maintained as records, but must be provided to the job-site
along with the container. Each container will be accompanied by a
sizable document package.

4/MACHINING 5.0 i0.0 20.0
This function involves the sampling operation for independent

metals analysis by an outside laboratory. It also includes the
recording of the specific material used in the fabrication of each
container.

4/WELDING 5.0 10.0 20.0
This function consists of recording the weld records, the weld

procedure, and supporting qualification records.

4/CLEANING 5.0 5.0 i0.0
This function records the cleaning process that will be subject

to inspection.

4/PACKAGING 5.0 5.0 I0.0
This function records the packaging process.

5/AUDITOR i0.0 40.0 40.0
Addition audit and surveillance support is need to accomplish the

appraisal functions. In addition there are periodic (weekly) reports
that are generated by the audit function (e.g., QA progress reports,
evaluation results, nonconformance reports, etc).

5SURVEILLANCE 5.0 30.0 40.0
This function requires additional manpower to accomplish the

required surveillances. This position also supports the audit
schedule.

6/QA SUPPORT 68.0 81.0 79.0
This function is added to the total labor on the basis of an

additional 15 percent of the total labor hours for each quality
phase.

B-II
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3.3.2 Quality Control Functions

The Quality Control functions include all the required inspections
and testing: dimensional inspections, visual inspections (VT), dye
penetrant testing(PT), radiographic inspections (RT), ultrasonic
tests (UT), hydrostatic tests, cleaning process inspections, and all
packaging andshipping ins[actions. During the Prevention phase QC
personnel develop procedures and data forms. During the Appraisal
phase, QC personnel train and perform detailed inspections. During
the Failure phase, QC personnel continue to improve inspection
processes, procedures, and proficiency. During Steady State
production inspection efficiency peaks with an overall efficiency
improvement of i0 percent assumed for the cost estimate. The labor
distribution and its rationale is presented in Table B-3.

Table B-3 Organizational Labor Distribution - Quality Control

Prevention Appraisal Failures

Level/Function (mh/wk) (mh/wk) (mh/wk)

3/INSPECTION FOREMEN 5.0 32.0 80.0
In addition to the supervision of the inspection department, this

function includes the evaluation that is required for the

radiographic and ultrasonic inspections. These inspections require
that an evaluation be made by a senior member of the inspection team.
The foreman performs this function. Each evaluation and its report
is modeled as requiring 8 hours tota!, per container. As production
increases it is expected that the reports would become more routine
requiring less time for their preparation.

3/QC ENGINEERING 5.0 40.0 40.0
This function revises the fabrication design to reflect

information developed during the manufacturing process. Only
procedures are developed during the Prevention phase, most of the
effort occurs during the Appraisal and Failures phases. There is
also an incentive to reduce to cost of fabrication by increasing the
reliability of the equipment and tooling.

4/DIMENSION INSPECT 5.0 16.0 40.0
The man-hours are based upon a four man-hour inspection

requirement times the number of containers produced per week for the
time period.

4/VISUAL INSPECTION 5.0 8.0 20.0
This function is based on a two man-hour inspection per

container.

4/DYE PENETRANT 5.0 32.0 80.0
This function is based on an eight man-hour inspection per

container

4/RADIOGRAPHIC INSPECT i0.0 64.0 160.0
• The function is evaluated to require 16 man-hour_ per container.

c
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Table B-3(Continued)
Prevention Appraisal Failures

Level/Function (mh/wk) (mh/wk) (mh/wk)
m--m---- mm m_--m--m----

4/ULTRASONIC INSPECT I0.0 56.0 140.0
This function is modeled at 14 man-hours per container.

4/HYDRO-TEST 5.0 16.0 40.0
This function is evaluated to require four man-hours per

container.

4/CLEANING INSPECTION 2.0 8.0 20.0
This function is modeled to require two man-hours per container.

4/PACKAGING INSPECTION 2.0 8.0 20.0
This function is evaluated to require two man'hours per

container.

4/QC ENG SUPPORT 5.0 40.0 40.0
This function provides the liaison with the fabrication

department and is evaluated as requiring the same labor effort as the
QC engineering function.

5/EXAM SUPPORT 30.0 168.0 420.0
Forthe more complex examinations (dye penetrant, hydro-test,

radiographic, and ultrasonic) an additional level of support is
evaluated as required. The labor distribution adds this salary level
to those exam_natlons per the assignment of the fourth level labor.

6/QC SUPPORT 13.0 73.0 165.0
This function is added to the tot_l labor on the basis of an

additional 15 percent of the total labor hours for each quality
phase_
Dm

3.4 Model Cost Estimate

A summary of the quality related costs developed with the model is
presented in Table B-4. These cost figures were developed with the
man-loading information of subsection 3.3 (Tables B-2 and B-3) and
the labor rates presented in Table B-I.

The costs were developed using a Lotus-123 spreadsheet (Lotus-123 is
a registered trademark of Lotus Development Corporation). Details of
the construction of the spreadsheet are presented in the following
Table B-5, "Spreadsheet Construction."
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TABLEB-4 - QUALITYCOSTSDEVELOPEDBY THEM(X)EL

ORGJ J ] I GAPHASES(He/M) J OAPHASECOSTPERWEEK
& IBILLABLEJ II I......................... I..................................................

EEVI "RRATEIPOSITIONFUNCTIONJREPORTJPREVlAPPSIFAIL JSTEADYI PREVENTIONI APPRAISALFAILURE STEADYST
..... I......... I................... I....... I..... I..... I..... I....... I............ I........... '........... '...... """
AI e I c D ! E i F I G I" I l I a I K L M1

I I I I I I ! i I
i I I I I I I I I

I I I I I I I i
I I I I I I I I
I I I I I I I i
I t I I I I I !
J QUALIYYASSURANCECOSTS(LESS QUALITYCONTROL)

J ==============================================

I I
GA 1 $130.42 INOR BOSS JBOARD 8 6 2 2 $1,043 $782 $261 $235

GA2 $72.70 JSUPER EHG Jl NOR 20 10 2 2 $1,454 $727 $145 $131

GA 2 $72.70 ISUPER FAB Jl MGR 24 20 5 5 $1,745 $1,454 $363 $327

GA2 $72.70 JSUPER PROC I1 HGR 15 10 5 5 $1,090 '$727 $303 $327

GA 2 $72.70 ISUPER GA Jl MGR 40 40 20 18 $2,908 $2,908 $1,454 $1,309

GA3 $53.64 JFOREHAN DESIGN J2 ENG 5 10 20 18 $268 $536 $1,073 $966

GA3 $53.64 IFOREMAN FAB J2 FAB 60 96 72 65 $3,218 $5,149 $3,862 $3,476

GA3 $53.64 IFOREHAN RECEIV J2 PROC 10 10 10 9 $536 $536 $536 $483

OA3 $53.64 JFONERAN SUPPORT Jl MGR 40 30 20 18 $2,146 $1,609 $1,073 $966

• GA 3 $53.64 JFORERAN SHIP 12 PROC 10 15 20 18 $536 $805 $1,073 $966

GA3 $53.64 JFORERAN AUDIT SUPI1 AUDIT 40 40 20 18 $2,146 $2,.146 $1,073 $9f)6

UA4 $44.50 ILEAD AUDIT 12GA 40 40 40 36 $1,780 $1,780 $1,780 $1,602

QA4 $44.50 IL_AD CLEAN J3 CLEAN 5 5 !0 9 $222 $222 $445 $400

OA4 $44.50 ILEAD FORM J3 FORM 5 5 20 18 $222 $22Z $890 $801

OA4 $44.50 ILEAl) HACH J3 MACH 5 10 20 18 $222 $445 $890 $801

OA4 $44.50 ILEAD PKG J3 PKG 5 5 10 9 $222 $222 $445 $400

GA 4 $44.50 ILEAD RECORDSJ3 SUPP 60 80 120 108 $2,670 $3,560 $5,340 $4,806

OA4 $44.50 ILEAD TRAIN J3 SUPP 40 30 8 7 $1,780 $1,335 $356 $320

QA4 $44.50 ILEAD WELD 13 WELD 5 10 20 18 $222 $445 $890 $801

OA5 $35.69 II_RKER AUDIT 14 AUDIT 10 40 40 36 $357 $1,428 $1,428 $1,285

OA5 rJ $35.69 JWORKER SURV J4 AUDIT 5 30 40 36 $178 $1,071 $1,428 $1,285

I I I

QA WEEKLYTOTALS I 452 I 542I 524 I 472 J $24,968 I $28,110 J $25,167 I $22,650

I I I I I I I i
" QA6 J $26.90 JGAWEEKLYSUPPORT J 68I 81I 29I 71I $1,824 I $2,187 I $2,115I $1,903

I I I I I I I I
.... .... ............. . ......... . ..... . ......................................

QAWEEKLYSUMMATIONJ520I 623I 603I 542I $26,792 I $30,297I $27,281 I $24,553

I I I I I I I I
_

: OACOSTPERCONTAINER1_98I 156I 60I 27I $334,901 I $7,574 I $2,728I $1,228
I I i I I ! I I

. I I I I I I I I
i

FILE: EST-QA.WKI
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TABLE B-4 - QUALITY COSTS DEVELOPEDBY THE I_I)EL

_G I ! I I i QAP.ASES(.R/VK) I m_PHASECOSTPERWEEK I
i IBILU.JL_! I I I......................... I................................................. I

L_ I .RRATEIPOSlTIONIFUNCTIONIRE_TIPREVIAPPRIFAILIBTEADYI PREVENTIONI APP_ISALFA:LUREI STEADYST I
..... I......... I......... I......... I....... I..... I..... I..... I....... I............ I....................... I............ I

A I a I C I D I E I F I G I " I I I J I r L I " I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I i I I I
I I I I I QUALITYCONTROLCOSTS ! I' I
I ! I I I =====================I I I
I I I I I I ! I

QCz l $83._IFIEC, IINSP/TST]2FAB] 5 I ZZI 801 1_ I $2681 $1,716 $4,291 I $T,724I
Qc4 I $44.S0ILEAl) ICLEAN13INSPI Z I 8 I 20I 36 I _9 I SIS6 8890I $1,602I
QC4 I'84_.50ILEAl) IDIMEN Iz .,SPI S I 16I 40I 72I $222I $r12 Sl,780 I sz,2o4I
Qc 4 I $44.50 ILEAD IDYE 13 ]NSP I 5 I 32 } 80 I 144 I $222 I $1,424 $3,560 I _,407 I
Qc4 I $44.s0ILEAl) INYDRO13INSPI S I 16I 40I 72 I $222I $712 $1,780I $Z,204I
OC4 I S4_.50IL.EAD IPKG 13INSP! a I 8 I 20I 26I _9 I sis6 _90 ! $1,_2 I
oc4 I _.so ILEAD IRADIO 13INSPI 10I 64 I 160I 288I $448I $2,848 $7,119I $12,818I
QC4 I $44.50iLEAD [SONIC 13iNSPI 10I 56 I 140I 282I $445I $2,492 _,229I $11,213I
oc4 I $44.50Ii.SAD IVISUAL13INSPI 5 I 8 I 20I 261 $222I $356 _901 $1,602I
QC3 I $53.64 IFORENANiQCENG 12ENGI 5 I 40 I 40 I 72I S268I $2,146 $2,146 I $3,862 I
QC4 I $44.50ILEAD IOCENG IZ=C I SI 40 I 40 I TZI $222I $1,780 $1,780! =3,204I
Qc s ! $35.69 IWoRKER IEXAI_ 14 EXA" I 30 ! 168 i 420 I 7861 $1,071 I $5,996 $14,989 I S26,980i

. I I I i ,i I I I I I I I
I

ocWEEKLYTOTALS I 89I 4_ 11100I 1980I $3,787I $20,_9_I $46,344i 88_,4_8I
I' I I I I i I I I

OC6 I $26.90IOC;/EEKLYSUPPORT ! _ I n I 168I 29_I $359I $_,9_9I $4,4_9I $7,_90/
I i I I I I I I

&.

QC WEEKLY SUHHATION I 102 O 561 11265 I 2277 I $4,147 I $22,862 I $so,7_zI $91,409

I I i I I I I I

OC COSTS PER CONTAINER 11279 ( 140 I 12T [ 114 J $51,831 ! $5,716 $5,078 I $4,570

] I I I I I I I
] I I I I I I I

I
SUHHATION OF QUALXTY ASSURANCE& QUALITY CONTROLCOSTS J

I
I I I I I I I

-

=

GRANDTOTAL_\_EKLYCOSTSI 6_21_85118_] 2819I $_0,9_9I $5_,1_9I _7_,0_I $11_,962
I I I I I I I I

TOTAL COSTS PER CONTAINER 17777 i 296 j 187 J 141 I $386,7"52 J $13,290 I $7,806 I $5,798]

FILE: EST-QA.I,W_,I

,
/
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Table B-5 Spreadsheet Construction
uD_wmw_m_miu_

The columns of the spreadsheet were set up as follows:

Column Description Relationship

Quality Assurance Costs

A Organization and salary level
B Billable hourly rate
C Position (reflectlng salary level)
D Organizational function
E Reporting relationship
F QA Phase - Prevention (Hrs/Wk)
G QA Phase - Appraisal (Hrs/Wk)
H QA Phase - Failures (Hrs/Wk)
I QA Period - Steady State (Hrs/Wk) I = H x 0.9

The reduction of the hours in the steady state period reflect the
more efficient application of the program.

J Prevention ($/Wk) J = B x F
K Appraisal ($/Wk) K = B x G
L Failures ($/Wk) L = B x H
M Steady State ($/Wk) M = B x I

The weekly totals direct labor costs were summed from the columns.
The weekly support hours were calculated on the basis 15 percent of
the total direct hours. Values for the cost per container were
obtained by normalization to the weekly container output for the
phase or period (from Fig. B-2).

Quality Control Costs

The quality control inspection hours were generated from the
estimated man-hours per inspection times the number of containers
produced in that phase or period (from Fig. B-2). For the steady
state period, man-hours required for each inspection were reduced by
10 percent to account for increased efficiency in the inspection
processes.

Total Quality Costs
-

The total QA/QC related costs and cost per container are summations
of the quality assurance and quality control values.

mm
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3.4.1 Model Cost Estimate Analysis

The steady state cost of quality (QA and QC) is calculated on the
basis of the input for the forth quarter. The model reports total
quality costs per container of $5,798 of which 79 percent ($4,570) is
attributable to quality control. This Cost represents the cost of
quality for a manufacturing process that has successfully implemented
a quality assurance program: the q%_ality program/fabrication process
has matured, production goals and required quality levels have been
achieved, and learning curves have significantly contributed to
quality improVement.

This steady state cost represents 8.9 percent of the average vendor
total waste container cost. This is higher than the quality related
costs developed by the three vendors (2.0 to 5.5 percent). The
disagreement is attributed to the effort required to comply with the
Yucca Mountain Project qualityrequirements versus the ASME Boiler.

and Pressure Vessel Code, Section VIII, common to vender industry
fabricators. The vendors did not submit binding, fixed cost contract
proposals.

3.4.2 Methodology Uncertainty/Sensitivity

The overall uncertainty of the cost estimate of total quality related
costs (QA and QC) is estimated to be twenty percent.

Sensitivity of the model to variations in labor rates and quality
control inspection durations were evaluated by varying the input
parameters. A ten percent variation in the labor rates produces, as
expected, a ten percent variation (+/- $580) in total quality costs
(QA and QC). While use of LLNL labor rates may not reflect costs
than would be representative of the rest of the U.S., the selection
of a 2.4 multiplier is evaluated as being appropriate for a vendor
who must commit sizable equipment and resources early in the contract
life.

The labor rates used in the model average $41.14/hr for QA and QC.
The labor rates used by the vendors for QA and QC range from
$43.50/hr to $52/hr. With the average vendor QA/QC rate (48.50/hr),
the QA/QC cost per container would increase to $6,836 (10.4 percent
of the average vendor container cost).

The man-hour estimate for the inspection and test functions has the
° highest degree of uncertainty. The inspection and test durations and

staffing could change significantly with automation. A ten percent
variation in the man-hours of the quality control inspections

. produces a 7.9 percent variation in total quality costs (+/- $457).

No cost allowance has been provided for material scrap on the basis
that less than one percent of the containers that fail inspections
would be scrapped° The containers which fail QC inspections are
assumed to be reworked°

No cost allowance has been provided for metallurgical analysis or
maintenance of M&TE. These costs would be expected to be no more
than $2,000/month.
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4.0 PRICE ESTIMATE EVALUATION

This section presents an evaluation of the vendor price estimates for

quality assurance and quality control (inspection). The results of
the model are also compared with the averages of the vendor values.

A summary of vendor quality related costs is presented in Tabie B-6
for the three container types selected.

Table B-6 Vendor Quality Cost Summary (Per Container)

Vendor QC % QA % Total %

Container Type 1 - (26-in OD x 126-in LG, for High-Level Waste)

Copper-Nickel Alloy - C71500
A $ 930 2.1 $ 250 0.6 $1,180 2.6

B $2,260 4.7 $ 392 0.8 $2,652 5,5

C $1,775 2.9 $1,038 1.7 $2,813 4.6

Nickel-Iron-Chromium-Molybdenum-Copper Alloy - N08825

A $ 930 1.6 $ 250 0.4 $1,180 2.0
,s

B $2,263 4.2 $ 392 0.7 $2,655 4.8

C $1,775 2.9 $1,038 1.7 $2,813 4._

Container Type 2- (26-in OD x 187.5-in LG, 6-PW_ Assy, Fuel Rods)

Copper-Nickel Alloy - C71500
A $1,380 2.4 $ 360 0.6 $1,740 3.0

B $2,524 4.2 $ 436 0.7 $2,960 4.9

C $1,983 2.8 $1,220 1.7 $3,203 4.5

Nickel-Iron-Chromium-Molybdenum-Copper Alloy - N08825

A $1,380 1.9 $ 360 0.5 $1,740 2.4

B $2,524 3.6 $ 436 0.6 $2,960 4.3

C $1,983 2.7 $1,220 1.7 $3,203 4.4

Container TyDe _ - (28-in OD x 187.5-in LG, for 10-BWR Assy)

Copper-Nickel Alloy - C71500
A $1,380 2.1 $ 360 0.5 $1,740 2.7

B $2,524 4.0 $ 436 0.7 $2,960 4.6

C $1,983 2.5 $1,220 1.5 $3,203 4.0m

Nickel-Iron-Chromium-Molybdenum-Copper Alloy - N08825

A $1,380 1.7 $ 360 0.4 $1,740 2.1
-

B $2,524 3.4 $ 436 0.6 $2.960 4.0
=

_ C $1,983 2.5 $1,220 1.5 $3.203 4.0

D=I8
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As illustrated, the vendor estimated quality assurance related costs
range from 0.4 to 1.7 percent of their total container cost, while
quality control related costs range from 1.6 to 4.7 percent. The
total quality related costs range from 2.0 to 5.5 percent of their
total container cost. Note that these costs appear to be independent
of their total container costs, because the same costs are estimated
for most container types°

A better comparison of the QA/QC estimates of the three vendors is
made by examining the detail of the individual components making up
one selected container. A typical waste container, the 26-inch/
diameter container for cOnsolidated fuel rods from six PWR
assemblies, is used to compare the QA/QC related costs. This
comparison is shown in Table B-7, "Quality Cost Detail for One
Container." For each vendor the quality control and quality assurance
estimates are the same for each of the two metal al?oys evaluated.
The QA/QC related values for the stainless inserts are als0 identical
except for Vendor B where the inserts vary slightlY depending upon
their configuration.

Table B-7 Quality Cost Detail for One Container
mmmmmmm_mmmmmmmmmmmmmmmmmmmmmmmmmmm_

VENDOR UNIT QC HRS QA HRS TOTALS
mmml i_um

A Upper Head $225 4.5 $50 1.0 $275 5.5
B Upper Head $305 7.0 $44 1.0 $349 8.0
C Upper Head $417 8.0 $254 4.9 $671 12.9

A Lower Body $755 15.1 $200 4.0 $955 19.1
B Lower Body $1,958 45.0 $348 8.0 $2,306 53.0
C Lower Body $1,358 26.0 $784 15.0 $2.142 41.0

A Internals $400 8.0 $110 2.2 $520 10.2
B Internals $261 6.0 $44 1.0 $305 7.0
C Internals $208 4.0 $182 3.5 $390 7.5

A Container $1.380 27.6 $360 7.2 $1,740 34.8
B Container $2,524 58.0 $436 i0.0 $2,960 _.0
C Container $1,983 38.0 $1,220 23.4 $3,203 61.4

AVERAGE Container $1.962 41.2 $672 13.5 $2,634 54.7

MODEL $4,171 99.0 $I, 133 23.6 $5,304 122 .6

0 The quantities generated with the model are the direct hours and
costs. The 15 percent support hours and costs are not included for
this comparison.

Vendor C has the most recent experience working with NQA-I
requirements and the QA hours reported agree closely with the
independent model. The YMP QA Plan requirements for administrative
procedures, processes, approvals, and records exceed the requirements
of NQA-I.

B-19
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Inspection (quality control) man-hours generated with the model are a
factor of more than two (2X) higher than the average of vendor
estimates. This can be attributed to either conservative inspection
estimates in the model, or to low estimates by the vendors.

The higherestimate is preferred in this report because the higher
estimate is based upon a deterministic derivation, and bQcauseof the
critical dependency of waste containment upon the demonstrable
integrity of the container materials and closures through in-process
inspections and post-fabrication, non-destructive examinations. _
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1

LLNL considers the container cost estimate process conducted by B&W to be a sound economic

study, especially under the terms of the workscope submitted by B&W to the vendors. This workscope

was well thought out considering that a weil-established container design did not exist, and orders were

not forthcoming in the near future. This latter factor, no near-term orders, most likely affected the

amount of detail included in the _timates by the vendors, which consequently affected the final container

costs. Although the bottom line estimates among vendors are good, the variations in cost details are

indicative of uncertainty in the estimation process. B&W was very creative in the development of the

vendor list and demonstrated their expertise in development of the process manufacturing steps. This

process resulted in a structured estimate for a certifiable contains. Although the roll-and-weld plus

thermal/mechanical treatment is the container fabrication process .selected for this study, other process

recommended by B&W could also be appropriate for the production of containers (see "Trade-offs"

_ :_tion below). The process assumed for this container production cost study reflects work performed by

:: :: B&W over the past few years in container fabrication process development, 1 and was judged by B&W to

be conservative in terms of the current state-of-the art. Thus, until a definite container design is

established, these h,dependent estimates are tentative. I _

To facilitate escalations and changes in the future, LLNL took the vendor data sheets and

reconfigured them into a spreadsheet format to calculate total container costs. There were also some
j ,,

"n minor arithmati "cal errors in tF_ data sheets which wez_ corrected in the spreadsheets. This spreadsheet

configuration is discussed below.

Container Fabrication Spreadsheets

Information from ali three vendors for three container types and two metals is presented in this

appendix (see Attachment C1). Information is provided for four categories: raw material, materials (e.g.,

-= expendable and tooling), labor, and component totals. Raw material costs ($/lb) have been calculated by

. dividing the component costs by the component weights.

The three container types selected are as follows:

1. A 26-inch-diame_.er high-level waste container (intended to hold vitrified waste from the Defense

Waste Processing Facility or the West Valley Demonstration Project).

2. A 26-inch-diameter container intended to hold consolidated fuel rods from si!tcPWR fuel

_i assemblies.

__ 3: A _-inc'h-djamptp.r ¢_ntain_r intended to hold ten intact BWR fuel a_emblies.

4 =

C-1



The individual vendor tables are organized identically: firsta summary of thethree container types

for each material; then the detailed information of the production processes. The detail addresses C71500

material first, then N08825 material, and finally the stainless internals ($30403). The detailed information

is first presented as a summary of components of the container; then the details of production of

individual components. The values immediately below the dashed lines are the summary values of the

operations required for that component production. These operations are identified in a Description

column.

A component detail is entered in the spreadsheet only once, but its summary values may be utilized

often. Thus the same stainless internals are used in more than one container summary. The detailed

vendor information includes stainless internals for five cortfigurations, however, only two were selected

to represent the containers of the estimate. The internals selected represent the upper cost range for most

configuraitons.

Each of the four tables in this appendix were developed using a Lotus-123 spreadsheet. (Lotus-123 is

a registered trademark of the Lotus Development Corporation). A code of accounts was established for

each of the production operations. The account code is read as follows: The first two digits indicate the

nominal diameter in inches. The next two characters indicate the container length: S = short, L = long, SL

=either. A zero is used in the fourth position if not letter indicator is needed. The fifth character

indicates the vendor: A, B, or C. The sixth character is reserved to indicate a complete container: C =

C71500 material, N = N08825 material. The seventh character indicates the type of intenlal structure used

in the complete container: 6 -- fuel rods consolidated from 6-PWR assemblies, 9 = 10-BWR fuel

assemblies.

The eighth and ninth characters of the account code are unique to each component and the raw

material used for fabrication as follows:

1C - 26-inch diameter short lower unit (C71500 material, 1N for N08825 material, typical)

2C - 26-h_ch dia long lower unit

3C - 28-inch dia long lower unit

4C - 26-inch dia upper head;

: 5C - 28-inch dia upper head;

6S - Stainles_ internals, 6 PWR ass'y fuel rods (26-inch dia)

7S - Stainless internals, 3 PWR ass'y (26-inch dia)

8S - Stainless interr_ls, 3PWR/4BWR ass'y (28-inch dia)

95 Stairtie_ internam; tO--D_"Rae,.sembly (28 inch °" '

10S - Stainless inten_Is; 4 Pwr _'y (28-inch dia)
t_=

=
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The tenth and eleventh characters are the sequence of operation of the productio n process; wit h the

double zero operation at the top, i_iately below the dashed line, the summation of the process.

Implementing Procedure Assumptions

For the purpose of obtaining the container costs estimate data, the ASME Boiler and Pressure Vessel

Code, Section VIII, Division I, (ASME BPV Code), was selected as the basis of container fabrication. This
/

assumption was made for convenience, since it is well-used and accepted in the tank-manufacturing

industry, and more responses to the RFP would be expected from prospective vendors (than if the YMP

QA specificatioas were used). This assumption definitely has affected the cost data received, and a

comparison of the ASME BPV Code with the YMP QA specifications is required to assess the impact of

this assumption on the container costs reported.

In general, it can be concluded that the reported container costs are low because of the selection of the

ASME BPV Code as a standard instead of Ref. 2. This is apparent in the case of VenCtorC (Weldco),

, which has been qualified to actually perform work under Ref. 2, and thus, has a working understanding

of the budgetary requirements associated with implementing the YMP QA specification.

i

Cost of Inertia Welded Container

The assmned final closure method for the containers is the repository reference inertia welding

process. Reference 3 presents details of the repository preliminary conceptual designs for the container_

welding hot cell. Choice of the inertia welding process dictated from the container design include a

holding flange on the lower unit and holding fiats on the top head. Fabrication of containers with these

necessary details is more expensive than fabrication of a simple right-circular cylindrical design.

Referring to the detailed cost breakdown structure presented in Table A-l, the following manufacturing

steps would definitely be affected for the lowerunit:

_ "Step 3" (S.3): Fabricate the lower unit flange blank;

"Step 6" (S.6): Join the flange blank to the lower unit;

__ "Step 8" (S.8): Machine the lower unit-

: "Step 10' (S.10): QA and documentation.

For the upper head, the following fabrication steps would be affected:

: "Step 5" (S.5): Machine the upper head;

"Step 7" (S.7): QA and documentation.
- ---
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1

1_I!'_:_,'.",]_l]_'l_n'_'tedcosts(1able C-1) of thetwo inertia-welding-processfeatureswerecalculatedusing the

follO_it_ relado_l_ip.

Lower 1unitflange:

S.3 + S.6 + S.8
S.3 + S.6 + S.8 + Sum of S.1 to S.11 (S.10)

Plus upper head flange:

S.5
S.5 + Sum of S.1 to S,8 (S.7)

Trade-of fs

An example of fabrication trade-offs that will affect the container costs are related to the following:

lower unit manufacture by either (1) roll-and weld construction with final anneal heat treatment (ROLL-

WELD); or (2) by the process assumed in this study, which is roll-and-weld construction followed by

thermal and mechanical processing cydes and a final anneal heat treatment (ROLL-WELD/THERMO-

MECH).

The ROLL-WELD/THERMO-MECH process has more manufacturing steps and, thus, is more

expensive than the ROLL-WELDto produce. However, cost savings can be gained in the nondestructive

evaluation OXIDE)of the final product. If the ROLL-WELD/THERMO-MECH process is successful in

providing recrystallized welds, as desired, then it is/ir!_._,i_i_b_ilthatthe NDE process steps for certification

of the container longitudinal and girth welds may I_,l!_r_u_._dI/at a substantial cost savings.

The goal of the container fabrication process devel_pment activity I was to develop a manufacturing

process for the container that would approach a microstructuce of a completely wrought unit such as tI:_z_

made by back-extruding a billet to maloea one-end closed cylinder that is subsequently cold-worked and

annealed. For this study, it was assumed that the ROLL-WELD/THERMO-MECrl would be more cost-

effective than a back-extension fabrication process, and would produce a like container microstructure.

Other processes recommended by B&Win phase I of the contaiiner fabrication plocess development

activity, in general, appeared not to be economical from the standpoint of fabrication of a limited number

of parts, mostly because of the very large cost initially incurred for development of the required tooling.

On a production basis, however, the following processes identified by B&W may prove to be more cost- ---
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effective than ROLL-WELD/THERMO-MECH for the manufacture of YMPcontainers, especially after

the first five years of production:

• Closed-end extrusion for fabrication of a integral lower unit. This process utilizes a forged billet

and substantial tooling.

• Deep Drawing for fabrication of a two-piece lower unit: Two half-length clo_'_ci-end cylinders are

deep drawn. A lower unit is made by cutting-off one endto make th,_upper head, and then girth-

welding the remaining open-cylinder to the other closed-end cylinder. The weld and heat-affected'zone

regions can be thermally/mechanically processed (in a similar way that was planned for the ROLL- !

WELD/THERMO-MECH process) by utilization of alternating cycles as required of "ironing" (wall-

thinning) and heat treatment. The deep drawing process utilizes plate, and has very little material

wastage.

• Centrifical Casting for fabrication of a seamless body preform _eavy wall cylinder). This

preform is girth-welded to a bottom head, and is then thermally/mechanically processed as necessary to

produce a container with a wrought-like microstructure.

Cost of 304L Containers

There was no directive from DOE to obtain vendor estimates for containers fabricated from AISI-304L

stainless steel. However, since 304L is an SCP reference material, and an earlier estimate was provided in

the MRS Systems Study 4 it was of interest to approximate the cost of containers fabricated from this

material using the cun'ent economic analysis. The cost of .MSI-304L containers estimated by B&W using

vendor data for AHoy 825 is shown in Table C-2. These costs were estimated based on the following

assumptions:

1, Raw material costs of 304L =0.366 x cost of alloy 825. This is based on $2.17/1b for 304L and

$5.94/1b Alloy 825.

2. Fabrication costs are lower than either those for CDA 715 and Alloy 825 such that expendable and

labor costs (ELC) for 304L = CDA715-ELC - (825-ELC- CDA715-ELC). These estimated costs are

calculated in Table C-2.

)

I
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Table C-1. Estimated cost_container design features dictated by inertia-welding process.

Conta-tner ....... I' " '.... -Costfor lower flange plus 'upper flats ($)
configuration Vendor

A B C

CDA 715 Alloy
26S and 26L 4,399 4,798 7,539
28L 5,108 4,982 8,254

Alloy 825
26S and 26L 6,750 5,313 7,550
28L 8,137 5,307 8,268

u li

Table (2-2. Estimated cost of AIS1304L containers (S/container).

Container .......
configuration Vendor

A B C

26S 30,527 31,946 38,813
26L 35,140 36,902 44,296
28L 39,063 38,802 50,238

a....m wmm_. I , i lr
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APPENDIX C TABLE C-3 CONTAINER PRABRICATION PRICB ESTIMATE- ALL VENDORS _ .. FOR INI_._MATION OIq'LYI

Li

' " !.ABOR COMPONENT

,, ' , RAW MATERIAL MATERIAIA ENOINP_I_LIHOMAN,,!UFACTURINO INSPECTION Q/A TOTALS

DESCRIPTION WT[$/LB $/COMP EXPEND TOOLS SHIP COST HRS C0.S_" .HRS COST HI_ COST HRS HR,q .COST RHIdAR_* [

C71500 MAT'L (70/30 Copr_r/Ni_kel Alloy) I

VENDOR - A CONTAINER-HLW 265 3667 $7.03 $25,775 $9,201 $213 $.599 $720 _.6 $7,12.5 142.5 $930 _8.6 $250 $.0 176 $44,813 HLW Coatain_ (DWPF,WVDP)

VENDOR - B CONTAINER-HLW 26S 3037 $9.03 $27,432 $12,886 $320 $1,100 $218 5.0 $3,547 81.5 $2,260 52.0 $392 9.0 148 $48,155 HLW Cm_ (DWPF,WVDP)1.2 $21,273 220.5 $1,775 34,0 $1,038 19.9 276 $60,510HLWCotmtlmr(D_qJF,WVDP)
VENI_.R-C I CONTAINILq-HLW 265 4381 $7.17 $31,395 $3,256 L $29 $1,684 $60 +'....

I

I

VENDOR - A CONTAINER-6FW_ 26L 5115 $6.23 $31,890 $12,503 $337 $834 $885 11.8. $9,900 198.0 $1,380 27.6 $360 7.2 245 $58,089 Fuoi C4mtatnmr26-h10D (6 I_V'R,CON$)
Vk_JqDOR B CONTAINER-6PWR 26L 5137 $6.85 $35,172 $15,594 $320 $I,I00 $218 5.0 $4,743 109.0 $2,::_24 58.0 $456 I0.0 182 $60,107 FoelCom_r26-InOD(6PWR,(X)NS)
VENDOR - C CONTAINER-6PWR 26L 5347 $6.89 $36,862 $3,823 $37 $2,093 $85 1,7 $23,155 263.0 $1,983 38.0 $1,220 23.4 326 $71,261 Fuel Co_alner 26-in OD (6 ]M,CX)NS)

VENDOR - A CONTAINER-10BWR 28L 5883 $6.06 $35,637: $13,966 $390 $928 $885 11.8 $11,92.5 238.5 $1,380 27.6 $360 7.2 28.5 $65,471 Fuel Container 28--in OD (10 BWR)
, 10.0 186 $63,734 Fuel Container28-1n OD (10 BWI_)

VENDOR - B !CONTAINER-10BWR 28L 5532 $6.84 $37,815 $16,404 $320 $1,100 $218 5.0 $4,917 113.0 $2,524 58.0 $456

VENDOR - C '_ONTAINER-10BWR28L 6361 $6.55 $41,644 $4,110 $38 $2,336 $85 1.!!I $28,267 275.5 $1,983 38.0 $1,220 23.4 339 $'79,683 Fuel Container28-1nOD (10 BWR)
/i ......

r //' 'l ,'i: L
N08825 MAT'L (High Nickel Austenitic Steel) ..... :

VENDOR - A CONTAINBR-HLW 26,5 3336 $11.30 $37,707 $10,675 $213 $599 $720 9.6 $7,925 158.5 $_J0 18.6 $250 5.0 192 $59,019 ttLW Ceetaiuer (DWPF,WVDP)
VENDOR-B CONTAINER-HLW 26S 2766 $11.92 $32,962 $13,692 . $320 $I,100 $218 5.0 $3,547 81.5 $2,263 52.0 $392 9.0 148 $54,494 I-ILWCeaminer(DWPF,WVDP)

VENDOR - C CONTAINER-HLW 26S 3938 $7.88 $31,022 $3,256 $26 $1,639 $60 1.2 $22,946 220.5 $1,775 34.0 $1,038 20.4 276 $61,762 HLW C_qnlainer(DWPF,WVDP)

VENDOR - A CONTAINER-6PWR 26L 4702 $9.32 $43,827 $14,351 $337 $834 $885 11.8 $10,850 217.0 $1,380 27.6 $360 7.2 264 $72,ff/,4 Fuel Container26-in OD (6 PWR,CONS)

VENDOR - B CONTAINER-6PWR 26L 4795 $9.07 $43,472 $16,657 $320 $1,100 $218 5.0 $4,656 107.0 $2,524 58.0 $436 10.0 100 $69,383 P_i Contaiaer 26-ia OD (6 PWR,_S) I/

VENDOR - C CONTA]NER-6PWR 26L 4831 $7.53 $36,370 $3,823 $37 $2,003 $85 1.7 $27,267 259.5 $1,983 3_.0 $1,220 23.4 323 $72,788 Peel Container26-in OD (6 PWR,CONS)

. lt I

VENDOR - A CONTAINER-10BWR 28L 5450 I $9.13 $49,757 $16,024 $390 $933 $88t._!' 11.8 $12,975 7,59.5 $1,380 27.6 $360 7.2 306 $82,704 Fuel Container28-i_ OD (10 BWR)
VENDOR- B CONTAINER-10BWR 28L 5139 $9.02 $46,348 $17,579 $320 $1,100 $218 5.0 $4,743 109.0 $2,524 58.0 $436 10.0 182 $73,268 Fuel Coetainer 28-in OD (10 BWR)_

C CONTAINER-10BWR 28L 5833 $7.11 $41,448 $4,110 $38 $2,246 $85 1.7 $29,467 275.5 $1,983 38.0 $1,220 23.4 339 $80,597 Fuel Ceataiuer 2S-in OD (10 BWR)
[VENDOR -

,/
J

, i
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APPENDIX C TABLE C-4 CONTAINER FABRICATION PRICB BSTIMN_C'E- VENDOR - A FOR'INFORMATION ONLY

..

' LAi3OK ]lbt_,,._,_ ,--ua up to the _-t._,,_

COMPONENT top line to tottl valm for each

i , L_ N

RAWMATHRIAL , I_TERIALS BlqOiF_j:_,h,qO MANI_ACTUR_, 'I,INSP_'TIO Q/A TOTAI_ omnpom_¢on_imrtype.

DI_CS_J_--_ON WF $/LB $/COMP I_','I_D TOOX__ SHIP COST _I'___ COST HRS _OST FIP_ CX_ST HR_e., HIP_ COST , RI_IARrJ

C71_0 MAT'L

2690A_ C(INTAINI_-HLW 26,5 3667 $7.03 $2:$,778 $9,201 $213 $&99 $'720.0 9.6 $7,125 142.5 $'930 18.6 $250 5.0 176 $44,813 llLW_(DWPF,WVDP)
26LOAC60000 COIqTAINER-6PWR 26L 5115 $6.23 $31,890 $12,503 $337 $834 $88.5.0 11.8 $9,5_0 r 198.0 $1,380 27.6 $360 7.2 245 $.58,089 FmdC_etjiner26-imOD(6PWR,CONS)

28LOACg0000 CONTAINERoIOBWR28L SITS3 $6.06 $35,63'7 $13,966 $390 $928 $885.0 11.8 $11,925 238.5 $1,300 27.6 $360 7.2 285 $6:$,471 FuelCoatMnm'28-tnOD(!0BWR)

NOUTJ MAT'L

_10_ CONTAINER-HLW 268 3336 $11.30 $37,707 $10,675 $213 $599 $720.0 9.6 " $7,92.r 1:$8.5 $930 18.6 $'7..50 5.0 192 $59,019 HLWC4zaim:r(DWPF,WVI)P)
26LOAN60000 CONTA_qER-6PWR 26L 4702 $9.32 $43,827 $14,381 $337 $834 $88.5.0 11.8 $10,850 217.0 $1,380 27.6, $360 7.2 264 $72,824 rauslCoagd_r26-inOD(6PW ,CONs)
28LOAN!XX)00 COHTAINLR-10BWR28L 5450 $9.13 $49,757 $16,024 $390 $933 ] $88:$.0 11.8 $12,975 259.5 $1,390 27.6 $360 7.2 306 $82,704 FueI_28-inOD(10BWR)

i i ii
i ....

C71500 MAT'L
T ,,, ' ..... I i . I ............ .'.'._• ' i.;.:..:.:.......... '' "" ", '"' ""• "' '_'" ' ':':':';'.:::':::;:::: '.':'.:'.

.............,. ....... !:i:!_:_...::i _:.:.:.:.:.:.... ,................'.......:...... •...........................

2SS0A001C_0LO_ u_rr 0_t_ z4si........_i_ $16,987 $8,998 $198$4os $sss.o.......7_t.........._,'6_ .......i12.s $7o:$14.1 8200 4.0 138 $33,696Comer 26-inOD,LX)Wna

2690A_ UPPERHEAD(UII) 1216 $7.23 $8,788 $208 $18 $1, $138.0 1.___ $223 4.5 , 1.0 37 $11,117_.:::::::
..... .:. _ _, ',':::::::i::.'_.i'._.':: ____ ........ ............................................................;i':!!':ii!iii,i_...........ii!...........................................................

_A00iC_01 I_'61ViHi)'03H) 895 _. _ + ' _' 1 _ 1 ...... sO SS ''$6 $75.0 1.0 $400 8.0 $50 1.0 $5.5 0.1 10 $6,672 NOT_9(RAWMAT'L)
Z_S0A001C0ZnOSY ISiS $6.24 $8,868 $4m $18 $2O s_.o 1.0 $1,400 28.0 $5o 1.0 $5 o.1 so $1o,61_NO_l(_a,m,m)

2680A001004 JOIN BH TO BODY - - - $280 $10 $7:$.0 1.0 $1,500 30.0 $,50 1.0 $10 0.2 32 $1,92.5 NOTB 2 (EXP]IIND)
2680A00100:$ SPIN FORM BODY - - - $6,828 $0 $125 fTT.O 1.0 $50 1.0 $10 0.2 2 $7,088
•_SS0A,_01CX)6 JOIN FLANGE TO BODY - - - $60 $5 $7:$.0 1.0 $275 5.5 $50 1.0 $5 0.1 8 $470
26S0A001CX)7 ANNEAL LU - - - $100 $10 $37.5 0.5 $250 5.0 $50 t.0 $5 0.1 7 $4:$3
2690A001C08 MACH FLANGE & THROAT - - - $25 $10 $0 $1:$.0 0.2 $400 8.0 $50 1.0 $5 0.1 9 $.505

2680A001C09 INsPTrHST/CLHAN - - - $770 $30 $0 $150.0 2.0 $900 16.0 $300 6.0 $50 1.0 2.5 $'2,100 NOTB 5 0NSP),NOTF, 7 (TOOLS)
26,,q0A001C10 QA & DOCUMENT . _ . $100 2.0 2 $100
2680A001Cl1 PKG&SHIP - - - $450 $10 $250 $400 8.0 $30 1.0 9 $1,160 NOTE6(MANUF),NOTBS(F.XPIg_D)
2650A001C12 ADD'L TOOLINO - - - Sl(X) 0 $100

$11 $3v.s o.s SlOO 2.0 825 0.:$ s Sl,_S.O_lO_WMAVL)z_._:_oz MAx_n_n_ 1_ $9.50 $1,681
26SLA004(X)3 JOIN PINTLE TO HEAD - - - _13 S15 $7.5 0.1 $200 4.0 $25 0.5 $ $261
26SLA004C_ ANNEAL UH ASSY .... ,_7_5, $7.5 0.1 $200 4.0 $50 1.0 :$ $333
268LA0044305 MACH FLANGE - - - $10 $37.5 0.5 $800 16.0 $25 0.5 17 $873

268LA004006 INSP/C_ UH - - - $10 $7.5 0.1 $100 2.0 $50 1.0 3 $168
$5O 1.0 1 $5O

26,qLA004CY_ QA & DOCUMENT - - -
$_:00 2.0 $50 1.0 3 $375 .Ior,_w_,r_ar,tm pl_o & ._gllP - - - $100 $125
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APPENDIX C TABLE C-4 CONTAINER FABRICATION PRICE ESTIMATE = VENDOR - A FOR INFORMATION ONLY

....... LABOR _ l_imate s.me up to the _._,4_d
COMPONENT top line to total v.lu_ _oreach

RAW MATERIAL,, I MATER__LX_ ENOINFJ_RINO' MANUFACTURINO INSPECTION OtA TOTALS compommt/¢omai_r type.

D_nON WT $/LB $/COMP EXPEND TOOLS SHIP COST HRS COST HRS COST HRS COST HRS HItS COST ' REMARKSi ................. L
, i ii , . ,.,,L,,.I_ i..................... I

26LDA004000 UPPER HEAD 0.YI-I) 1216 $7.?,3 $8,788 $20S $15 $196 SDS.0 1.8 $1,500 30.0 $225 4.$ $50 1.0 37 $11,117 Cout_r 26--inOD, UPPER HEAD
26LOA006_0 SS INTi_NAL,_G PWR 674 $1.94 $1,307 $1,182 $124 $75 $165.0 2.2 $1,725 34.5 $400 8.0 $110 2.2 47 $5,088 Stainless for 6 FWRAsw-Comolida_,d

i | _ , '! ......... ij i ii........... i

2__i "_0M_ii_"_ "...................,95'"_."......U,i_i...........................................55........._ ......._5_0" 1.0........._ ............,i0 _ ....1.0.... . 0.1 ......._01...._ .oTE90_W_T'L)
26LOA002C_ BODY 2147 $6.23 $13,376 $750 $15 $30 $75.0 1.0 $2,050 41.0 $50 1.0 $5 0.1 43 $16,354 NOTE I(_XPEND)
2_o^o02ces_NOERI.o 15_$12.50 $2,2,, So So $2 $7.5 0.1 $_ 4.0 $5 0.1 $3 0.1 4 $2,_ .0_ 0_W_T'L)
2_0^002C04JOIN.. TOBODY - - - $2,0 510 _S.O 1.0 $1,_ 3O.O $30 1.0 $10 0.2 _2 $1,_ NO_20_D)

- - - $_,_7_ $i_5 _5.o 1.o m 1.o $1o 0.2 2 $,,_,,
26LOA002C05 SPIN FO_M BODY
26LOA002C06 lOIN FLA_OI_ TO BODY - - - $60 $5 $75.0 l.O $275 5.5 $50 1.0 $5 0.1 S $470
26LOAO02C07 ANNEAL LU - - - $115 $10 $37.5 0.5 $300 6.0 $50 1.0 $3 0.1 S $518

26I_)A002C08 MACH FLANGE i&THROAT - - - $30 $10 $15.0 0.2 $450 9.0. $50 1.0 $5 0.1 10 $569
26LOA002C09 INSP/TEST/CLEAN _ _ - - - $950 $30 So $150.0 2.0 $1,000 20.0 $350 7.0 $50 1.0 30 $2,530 NOTE 5 (INSP),NOTE 7 frOOLS)

26LOAO02CIO QA & DOCUMENT . _ ._. $100 2.0 2 Sl(X)
26LOAO02CII PKG&SHIP - - - $550 $10 $350 $500 10.0 $50 1.0 11 $1,460 NOTB6(MANUF),NOI"BS(BXPEND)0 $100
26LOA002CI2 ADD'L TOOLING - - - ,$I00 ........................

2,_A_:__'_2.L ................._ ,.75......s_,_12........_21o_.......si9._io:_:i;_..............__1i........._,_.........i_15................s_ssisii.........s_...........4.o:i._.........__ _:_;__i__ '
28LOA(_05CDO UPPER HEAD _ 28L 1350 $7.19 $9,705 $208 $15 $211 $135.0 1.8 $1,600 32.0 $225 4.5 $50 1.0 39 $12,149 Fuel Container 25-in OD, UPPER HEAD
28LOA_ SS INJ-_R_NA_T_q-10BWR 969 $1.94 $1,850 $1,674 $177 $107 $165.0 2.2 $2,500 ._.'.0 $400 8.0 $110 2.2 62 $7,013 _tinleu internals for 10 BWR Auy

,,:.:.:,:.:.:,:.:.;,:.;.:.;.:.:.:,:::.:............,....:.:.,:,.:.:;.:.;,.:,.....,...,.,,.,,,...................:.:.;,;.;.:...,,:.....:.;:..:,:........,,.,::..,;:; :+.:,:.;,:.:.........., ,...:..,:: ,..,....,.:+:,:.:...,,.,,,.....,....;,:::,:,:.:..::..,,,...,,.. •....,::::.: .,.,,, .:::: :.;+:.:,:,:.:,,........... .:,:.:.:,,,:....... ..,.,.,., ,........................

28LOAO03C01 BOTTOM HD (EH) 1027 $6.85 $7,035 $5 $8 $75.0 1.0 $500 "_0.0 $50 1.0 $5 0.1 12 $7,678 NOTE 9 0tAW MAT'L)
28LOAO03C02 BODY I 2297 $612_ $14,310 $900 $18 $35 $75.0 1.0 $2,400 48.0 $50 1.0 $5 0.1 50 $17,793 NOTE 1 (EXPEND)

28LOAO03C03 FLANOERINO 240 $11.28 $2,707 So So $2 $7.5 0.1 $250 5.0 $3 0.1 $5 0.1 5 $2,977 NOTE3(RAWMAT'L)
28LOA003C04 JOIN BH TO BODY - _ - ,$310 $10 $'_'5.0 1.0 $1,750 35.0 $50 1.0 $10 0.2 37 $2,205 NOTE 2 (EXPEND)
25LOAO03C05 SPIN FORM BODY - = $8,974 $190 $75.0 1.0 $50 1.0 $10 0.2 2 $9,29_

2SLOAO03C06 JOIN FLANGE TO BODY = - - $70 $5 $75.0 1.0 $3_ _ 6.5 $50 1.0 $5 0.1 9 $530
28LOAO03C07 ANNEAL LU - - = $120 $10 $37.5 0.5 $350 7.0 $50 1.0 $5 0.1 9 $573

2SLOAO03C_8 MACH FLANGE & THROAT - - - $35 $10 $15.0 0.2 $500 10.0 $50 1.0 $5 0.1 11 $615

25IOA003009 INSP/TEST/CLEAN = - - $1,075 $30 So $150.0 2.0 $1,250 25.0 $350 7.0 $50 LO 35 $2,905 NOTE 5 (INSP),NOTE 7 (TOOLS)
2$LOA003CIO QA & DOCUMENT _ _ $100 2.0 2 $100
28LOA003C! ! PKG & SHIP - - - $600 $10 $375 $500 10.0 $50 1.0 11 $1,535 NOTE 6 (MANUF), NOTE 8 (EXPEND)
_t! t_AtlfY4_l? ADD'I. TOOLING - - - $100 0 $100 ,

J
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APPENDIX C TABLE C--4 CONTAINER FABRI'2,ATIONFRICE ESTIMATE - VENDOR - A FOR INFORMATION ONLY

LABOR Estimate mns up to the shaded
COMPONENT top line to total value for each

RAW MATERIAL MATERIALS ENOINEBRINO MANUFACTURING I],TSPECTION Q/A ,,TOTALS oompone_¢onta_er type.

DESCRIFrlON HRS REMARKS

28LOA00._X)I MAKB UH
MAKE,PINTLE 2.0 NOTE 1 (RAW MAT'L)

28LOA005C03 JOIN PINTLB TO HEAD 4.0
28LOA005C34 ANNEAL UII ASSY 4.0 '

7,.8LOA005C}5 MACH FLANGE 18.0
2.0

28LOA005C06 INSP/CLEAN UH

28LOA005C07 QA & DOCUMENT
2SLOA005C08 PKG & SHIP

N08825 MAT'L, - ,

' 26S0A001N00 LOWER UNIT (LU) 127.5 High-level waste container, LOWER UNIT

UPPER HEAD (UH) 31,0 OD, UPPER HEAD

NOTE 9 (RAW MAT'L)
76$0A001N01 BOTTOM HD (EH) NOTE 1 (EXPEND)

26SOA001N02 BODY NOTE 3 (RAW MAT'L)
26SOA001N03' FLANGE RING NOTE 2 (EXPEND)
26_0A001N04 IO.IN BH TO BODY
26SOA001N05 SPIN FORM BODY

26soA00/N06 JOIN FLANGE TO BODY
26SOA001N07 ANNEAL LU 5.0
26SOA001N08 MACH FLANGE & THROAT 8.o
26SOA001N09 INSP/TEST/CLEAN 16.0 NOTE 5 0NSP),NOTE 7 (TOOLS)

, 26SOA001NI0 QA & DOCUMENT NOTE 6 (MANUF), NOTE 8 (EXPEND)
26SOA001NII PKG& SHIP

2680A001NI2 ADD'L TOOLING

26SLA004NOI MAKE UH NOTE 1 (RAW MAT'L)
26SLA004N02 MAKE PINTLE
26SLA004N03 JOIN PINTLE TO HEAD

ANNEAL UH ASSY $7.5 0.1
MACH FLANGE $37.5 0.5 16.0

_6SLA004N06 INSP/CLEAN UH $7,5 0.1 2.0=

26SLA004N071 QA & DOCUMENT

26SLA004N08 [ _'KG& SHIP 2.0

FILE: ./:r_A_[VEND-A.'ir ,.1 TABLE C-4 Page 3 of 6 18-De0-89



APPENDIX C TABLE C-4 CONTAINER FABRICATION PRICE ESTIMATE - VENDOR - A , FOR INFORMATI0_A ONLY

LABOR Estimate sums up to the shaded
COMPONENT top line to total value for each

RAW MATERIAL MATERIALS ENGINEERING MANUFACTURING INSPECTION Q/A TOTALS component/container type.

DESCRIPTION WT _/LB $/COMP EXPEND TOOLS SHIP COST HRS COST HRS COST HRS COST HRS HRS ...........COST,,,,, REMARKS .
__ --.,

'26;'_-_q_' LOWER UNIT (LU) 293'3"$I0.19....$29,889 $12,945 $198 $563 $585.0 _7.8 $7,575 151.5 $755 15.1 $200 /.:4.0178 $52,710FuelContainer26-inOD,LOWERUNIT

26SLOA04N00 UPPER tIEAD (UH) 1095 $11.54 $12,631 $224 $15 $196 $135.0 1.8 $1,550 31.0 $225 4.5 $50 / 1.0 38 $15,026 Container 26-in OD, UPPER HEAD
26LOA006S00 SS INTERHALS-6 PWR 674 $1.94 $1,307 $1,182 $124 $75 $165.0 2.2 $1,725 34.5 $400 8.0 $110 / 2.2 47 $5,088 Stainless for 6 PWR AsW-Conmlidatedi i i , , i i . i_]....... ,. .........................................

:$._.0_......................................................................................................................................................
'26_A00'2N01'BoTTOM'_ID(BH) ...._I:_'"$i'I'171............$9:_14..........................$5 '?'""_.......'i75_0' 1.0 $400 8.0 $50 1.0 $5 0.I I0 $10,085NOTE 9 (RAW MAT'L)

25V_DA002N02BODY 1933 $8.29 $16,025 $1,265 $18 $30 $75.0 1.0 $2,550 51.0 $50 1.0 $5 0.I 53 $20,018HOTEl(EXPEND)..

26LOA002N03 FLANGE RING 185 $23.35 $4,320 $13 $13 $2 $7.5 0.1 $250 5.0 $5 0.1 $5 0.1 5 $4,590 NOTE 3 0"t.AWMAT'L)
26LOA002N04 JOIN BH TO BODY - - - $740 $10 $75: TM 1.0 $1,800 36.0 $50 1.0 $10 0.2 38 $2,685 NOTE 2 (EXPEND)
26LOA002N05 SPIN FORM BODY - - $9,160 SO $175 $75.0 1.0 $50 1.0 $10 G.2 2 $9,470

26LOA002N06 ] JOIN FLANGE TO BODY - - $135 $5 $75.0 1.0 $325 6.5 $50 1.0 $5 0.1 9 $595

26LOA002N07 ANNEAL LU - - - $115 $i0 $37.5 0.5 $300 6.0 $50 1.0 $5 0.1 8 $518
26LOA002N08 MACH FLANGE & THROAT - - - $30 $10 $15.0 0.2 .$450 9.0 $50 1.0 $5 0.1 10 $560

26LOA002N09 INSP/TEST/CLEAN - - - $950 $30 $150.0 2.0 $1,000 20.0 $350 7.0 $50 1.0 30 $2,530 NOTE 5 (INSP),NOTE 7 (TOOLS)

26LOA002N10 QA & DOCLDtENT _ . _ $100 2.0 2 $100
26LOA002Nll PKG&SHIP - - - $550 $10 $350 $500 10.0 $50 1.0 11 $1,460 NOTE6(MANUF),NOTES(EXPEND)

16LOA002NI2 ADD'L TOOLING _ . ,,- - , $I00 ,, 0 $I00

:2:8_A_3N_ ':'LO_':'_:I_U'):28L:...................326:5:':$10.38.....$3'3':879......$1'4:'1:36........$i98:'_i:0":'$;85::0................7:'8...........$'8;825 176.5 ............$755":15:'i:.........$_ .........4'.0':'::_:3.........$'59'::i:88_'i"C_iner"28-in"OD:LO__iT "

28LOA005N00 UPPER HEAD (UH_ 28L 1216 $11.51 $13,998 $214 $15 $216 $135.0 1.8 $1,650 33.0 $225 4.5 $50 1.0 40 $16,503 Fuel Containe_ 28-in OD, UPPER HE?D
28LOA009S00 SS INT_.RlqALS-10 BWR 969 $1.94 $1,880 $1,674 $177 $107 $165.0 2.2 $2,500 50.0 $400 8.0 $110 2.2 62 $7,013 Stainless internals for 10 BWR AssyI . ............ I

_:ii__Si:::_o_0Mi:ii__iii .......................................935"_i:i:,::7:i......._;i_619;ii/...........................................s5.........ii_..........i_:ii.................i:iJ............isoo 10.0 ........$50.......i:8.... $5.............ij:i.............i_........_ii;59_:NOTE9(_WMAT'U
28LOA003N02 BODY 2090 $6.85 $17,326 $1,518 $18 $35 $75.0 i.0 $3,000 60.0 $50 1.0 $5 0.1 62 $22,027 NOTE 1 (EXPEND)
28LOA003N03 FLANGE RING 240 $23.35 ._s,ftut $13 $2 $7.5 0.1 $250 5.0 $5 0.1 $5 0.1 5 $5,874 NOTE 3 (RAW MAT'L)
28LOA003N04 JOIN BH TO BODY .... $800 $10 $75.0 1.0 $2,100 42.0 $50 1.0 $10 0.2 44 $3,045 NOTE 2 (E_XPEND)
_8LOAO03N05 SPIN FORM BODY - - - $9,838 $190 $75.0 1.0 $50 1.0 $10 0.2 2 $10,163

28LOA003N06 JOIN FI.ANGE TO BODY - - - $150 $5 $75.0 1.0 $375 7.5 $50 1.0 $5 0.1 10 $660

28LOA003N07 ANNEAL LU - - - $120 $10 $37.5 0.5 $350 7.0 $50 1.0 $5 0.1 9 $573

28LOA003N08 MACH FLANGE & THROAT - - - $35 $10 $15.0 0.2 $500 10.0 $50 1.0 $5 0.1 11 Sdl5
28LOA003N09 INSP/TEST/CLEAN - - - $1,075 $30 $150.0 2.0 $1,250 25.0 $350 7.0 $50 1.0 35 $2,905 NOTE 5 (INSP),NOTE 7 (TOOLS)
28LOA003N10 QA & DOCUMENT _ _ _ $1(,0 2.0 2 $100

28LOA003NII PKG & SHIP - - $600 $10 $375 $500 10.0 $50 1.0 11 $1,535 NOTE 6 (MANUF), NOTE 8 (EXPEND)
'_al/3ANt3_'_N1_. ADD"L TOOLING - - $100 0 $100
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APPF.,_ID_ C TABL_ C.-4 CONTAINER FAB,_CATION PRICE F.,ffrIMATi_- VENDOR - A " FOR INFORMATION ONLY

LABOR ' ]8_lml_ mm_ _ _ U_ _i_1 ,,

, top line to total value 'foreachT !

MATERIAL MANUFACTURING/n_sP_nONI Q/A empeemVomts_r type.
t

DESCRIPTION REM_dUf_

28LOA00SN01 MAKE UH

28IOAO6.,N02 MAKE PINTLE $11 I NOTEI (RAW MAT'L)

R

28LOA005N03 JOIN PINTLETf)HEAD - [ ' ' ,_,SLOA005N04 ANNEAL UH A_tY
-

I '
i

I

STAINLESS INTERNALS

26LOA006S01FORMDIVlDt_P,S $75 NOTESI(I_XPEND),2(SI_m),S(TOOI.S)
26LOA006,_2 JOIN DIVIDERS 27.0
26LOA006S03 MACH/STRAIOHT/CLEAN [ 6.5

I26LOA_ INSPECT - ] -
t

I
26LOA006S0S QA & DOCUMENT . t _ I I
26LOA_ PKO,_sun' _ LoI

28L0.#.,09S0t Fm'kMDrVmERS NOTESt(Ex_m,n)),arsi.Ira),scrooL,S)
JOIN DWIDERS - ] $'15.0 41.0

M_CH/STRA._J HT/CL"l_kN $15 [ 8.0

INSPF.CT $5 I $_5.o
28LGA009805 QA & DOCUMENT
28LOA009_£_6 PKO & _IIIP 1.0

_:_6c0_0o7__,ss__us,sPv, r_ _y:_
_.:LoAOO"/so_FORt_i_NIDER_, S45: NOTr_I(EXPEND), 2(SI-IIF), 3(TOOL_)
26L0/')07S02 JOIN DIV,DERS 18,0

26LOA007SO3 MACHIS,"RAIOHT/CLEAN 5,5
26LOAO07S04 INSPECT

26[DA007805 QA & DOCUMENT [ ,
261 9A007S06 PKG & S) liP )
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L qj L

FOR INFOttMATg_ O_LV
APPENDIX C TABLE _,4 CONTAINER FABRICATION PRICB F,STIMATB - VENDOR - A

I_tim_ mms up to tb ,ksKbd

LABOR _ top line to toad value fm'eselR

IaAWW,TemA_ w/mu,_r_s m_on_n,a MAm_AcrU,au_,imsPg'noN q_A TOTAhS___.,m_=tn-.

.........".......................•....................................................................' ....................................Oii" _ i.o...... _,i_/,/_i__), _.,..,(re,_z,s)
A00SS01 FORM Dn_DERS S01 1 $2.24 $t,794 $_0 l_0 $75.0 S.0 SS2S ' S0.S $5

[21ILOA0011_2 IOIN DIVIDERS - , _ - $20 $65 $75.0 1.0 Sl,650 33.0 $250 $.0 $.qO 1.0 $2,1 I0 NOTE 4 (RAW MAT'L)

[2SLOA00SS03 MALtA/STRAIGHT/CLEAN . - - " $10 $10 $375 7.S $50 1.0j $t4S
[2SLOA00SS04 reSPECT _ . . $5 $5 $lS.O 0.2 tS00 2.0 _ $t2S

[2mLOA00_05 QA & DOCUMENT .... ' $I0 0.2 $I0
LOA00SS06 PKO • stm, - - - $1o I , *.so _.o ._.._-_ _ ._:- Seo

_..'-.-,, _ :-.... -=- ;,. :.:..:.. .... : • =,:_- ..

12$LOAOIOS02 JOIN DIVIDERS - - - $20 $45 ! $'75.0 1.0 $1,150 23.0 $150 3.0 $50 X.0 $1,490

128LOA010S03 MACH/STRAIGHT/CLEAN - - " Si0 SS0 $2'75I 5.5 $5O S.0 r _S

12SLOA010S04 INSPECT - - - $5 $5 $15.0 0.2 $100 2.0 $17_

128LOAOIOS05 QA & DOCUMENT . _ _ ' $10 0.2 $110

128LOAOXOS06 PKO & SHIP , - . .- $10 , $50 .. 1.0 .. ..$_0,

LOWER UNIT NOTES

1, Include_ rolling costs and weldwire.
2. Includes weldwire.

3. Seamless flange blank quoted cut from plate; leas expensive alternatives are being investigated.
4. This line is used for annealing of the blanks priorto shipment to the extruder. The annealing performedby the extruder is included in Task 5.

5. Radiography & tyr is included in this price. Radiography is performed twice; first when (the) blank is a_embled, _ second when spun part is revamed.

a X-rays are subcontracted; reading and interpretation a'reperformed by our QA. We perform ourown UT examination.
6. Includes cleaning costs.
7. Includes test fixture.

8. Wooden box and protective jacket costs.

• 9. Hogged out plate considered t_r head. Forging price not available _t th_ of q_te. Weight, therefore, includes full disk prior to machining.

UPPER HEAD NOTE

1. Pintle is quoted as an estimated solid bar price, machined. If tlme permitted, an extruded bsr shape could be,less costly and (have a) sower machiuing cost.

Alternatively, a forging made to the rough pintle shape could also be attractive.

INTERNALS NOTES

1. "Expend"price includes roll forming raw material to shape. Roll forming i_ _eleeted due to the consistant shape and camber we would expect from this process.

2, Internals to ship inside cans,

3. Tooling cost for "Form Dividers" is for the first750 sets of internals only. Therefore, the tooling costs would be substantially reduced for maintenance of existing tools.
Therefore, we estimate a $10.00 charge per can for quantities over 750, with the balance of the tooling per size eliminated for ihi_ item.

4. The 3 PWR/4 BWR Fuel Aszembly design camsotbe roll-formed by our vendor. Therefore, we estimate breaking coegs and a higher cost pez pound for material
since a flat rolled sh_'.etmust be utilized rathe."than a coil (to) produce (the inV_mals).
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APPENDIX C TABLE C-S CONTAINER FABRICATION PRICB I]STIMATR - VENDOR - B FOR INPORklATION ONLY

LABOR F.minmt_mns upto the
COMPONENT top line to tem vnluo for ro,eh

RAW MATERIAL MATHRIALS BNO_ MANUFACTURINO INSPI_"rlON TOTALS compom_m/eoutainm'type,

DHSCRIPTION HRS

C71500 MAT'L

2&q0BC00000 CONTAINER-HLW 268 81,$ HLW Coa_inor(DWPF,WVDP)

26L0_ CONTA1NF.q-.6PWR _t 109.0 Fuel Coataism 26.-in OD (6 PWR,COI_)
113.0 Coe'__twr 2S-in OD (10 BWR)

28LOBC'g0000 CONTAINP_P.-10BWR2SL

N0@SD MAT'L

26SOBN00000 CONTAINER-HLW 26S 81.5 Container(DWPF,WVI)P)
107.0 Feel Coatainor 26--inOD (6 PWR,CONS)

Feel Comaincr 2S-in OD (10 BWR)26LOBN60000 CONTAINER-6PW_ 26L
2SLOBN90000 CONTAINER-10BWR 28L 109.0

C71500 MAT'L

C2mlMnm"26-.in OD, LOWI_ UNIT
26,.q01_01C00 LOWER UNIT (IU) Ccmai_r 2&-in OD, UPPER HEAD
26SOB004000 UPPER HEAD

26SOB001C01 BOTTOM _'_D(BI-l)
26SOB001C_02 BODY 5.0
26SOB001C03 FLANOR RING
26S0B001C04 JOIN BH TO BODY 10.0

SPIN FORM BODY
JOIN FLANGE TO BODY 8,0 INCLUDED IN SPIN FORM
ANNEAL LU

12.0
26,.q0B001C0S MACH FLANGE & THROAT

26SOB001009 INSP/TEST/CLEAN

26SOB001C10 QA & DOCUMENT
26SOB001CI1 PKG & SHIP 3.0

26SLB0_C01 MAKE UH 16,0m

2_S_CO2 MAKE PIffLE
26S_CO3 JOIN PINTLE TO HEAD 4.u
26SLB004C04 ANNEAL UH ASSY 1.0
26SLB004CO5 MACH FLANGE 8.0

26SLB004C06 INSP/CLEAN UH 0.5

26SLBOCAC07 QA & DOCUMENT
PKO& SHIP 2.0
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jmeeimlx c TABLeC-S cowrrAmn_FABmCAnONPeacee._rnvL_Te-V_DOR-a FORemom_xnONONLY
,

..... ' lABOR B.timete ._._, up to the ,Imded
COMPON]_IT top line to tolal valm for each ,_.

RAWMATI3R___I_d., MATERL__I_-q ENOINi_LRINO MANUFACrURINO INSPECTION Q/A TOTALS _ compomu_eoatainertype.

COMPeX..DTOO COST.U COST ..................... .................., . . . 11jl. Jl........ '-'.:.;.:.:.:.:.i.

_eoo'a_ LowERtmrro..m ......................._._9 ......_,_i $14,'_,,, 5220$1,100.....ii31..........._.0...._,_ ............$2:0 $,,m 45.0 _8 8,0 10, $42,_5_i_;_ia6ii___
26LOB004C00 UPPER HBAD (UEI) 835 $11.43 $9,521 Stf00 $100 $0 $87 2.0 $1,371 3L_ $505 7.0 $44 1.0 42 $12,028 Ceatainer 26-in Oll), UPPER II]BAD

2_3nB006S00 &qINrt_l_l_?--_5 PWR 1320 $2.T2 $3,590 __t200_ $0 $0 $0 0.C, $I,IC9 25.5 $261 6.0 $44 1.0 33 $5,204 l_inleu for 6 PWR Auy-Comolidated, ....... !:.:-::-:.:.:.'.... __,, . _........ ................. _:.......:_:...'_// ....:....:..:...:i:.:.:.:.:.:.:.:.:.:+:...:...... :-.'..:'._.'i.:.:+'.:.:.::

__ .... !..... 'L........ .J....... ...

: 26LOB002C01"'Iio'Fr'oI_,4'_ID'_i) ..................... 6;_'"iii_57 .... $?,752 r i110'..... .....................$131 3.0 $522 12.0 $174 4.0 19 $8,6119
26LOB0020_2 BODY 2161 $5.32 $I!:_: )7 $1/d)0 $218 5.0 $87 2.0 7 $13,402
26LOB002C03 FLANGE RING 153 $18.38 $2:,812 .0 $2,812 '

26LOIM)020)4 JOIN DH TO BODY - - _ - $800 $522 12.0 $87 2.0 14 $1,409_' 0 $11,394
" - , _- $11,394 _ ['

26LOB002C05 SPIN FORM BODY _ _i' $348 8.0 $87 2.0 l0 $73526LOB002C06 JOIN FLANGE TO BODY _ _ - $300 . 0 $0 INCLUDED IN SPIN FORM
26LOB002C07 ANNEAL LU ....

26LOB002C08 MACH FLANGE & THROAT - i' " -I $110 $522 12.0 $131 3.0 15 $763

26LOB002C09 INSP/TEST/CLEAN '_ - -' , $500 $1,392 32.0 32 $1,892, ' $34s 8.0 s $545

_-6LOB002CIO QA & DOCUMENT ;.'- - . : .',I_ _' $200 $1,100 $131 3,0 I 3 51,431
2_L01_02C11 PKO & SHIP I ,!. _ ,,.'....... "'........ ............................... ,_:__i_::O.._:0._:_:....:_ _):..:_.._.....................................................:...........................;...... ' '.................................................
28L0bO03C00 LOWER uNIT (LU) 28L 32i0 " $7,39 ....i23';;/i3 $15,604 $220 $I,I00 $iSi 3.0 '"$2,_3 52.0 $1,958 45.0 $348 S.0 108 $45,337 Fuel Conl_iner 2S-in OD, LOWER UNIT

28LOB005C00 UPPER HEAD CUH)28L .893 $1L44 $10,215 $600 $100 $0 $87 2.0 $1,545 35.5 $305 7.0 :$44 1.0 46 $12,8.o6 Fuel Container 2%in OD, UPPER HEAD

28LOB009S00 SS INT_RNAt,S-IO BWR 1429 $2.72 $3,887 $_)0 $0 $0 $0 0.0 $1,109 25.5 $261 6.0 $44 1.0 33 ! $5,501 Stainless internal, for 10BWR Auy
.................., ....................................... '_' _i__,:,or,!i_::!_ii!::iii

28L08003C01 BoTToMHD (1314).................. 719""$i i157...........i813i9 ..............................$ii() ...........................$13_...........316..................'$522 ...............i216................$i74 '"'4".0............. 19 $9,256 ......
28LOB003C02 BOD_ 2327 $5.32 $12 380 $1,600 $218 5.0 $87 2.0 7 $14,285

128LOB003C_3 FLANGERI_G ' 164 $18.38 $3D14 0 $3,014

28LOB003CE_ JOIN BH TO BODY - - - $800 , $522 12.0 $87 2.0 14 $1,409

28LOB003C05 SPIN FORM BODY - - - $12,204 0 $1z,204
28LOB003C06 JOIN FLANGE TO BeDY - - $Y'_0 $348 8.0 $87 2,_ 10 $735 ;

0 $0 INCLUDED IN SPIN FORM
28LOB003C07 ANNEAL LU - - -
28LOB003C08 MACH FLANGE & THROAT - - - $110 $522 12.0 $131 3.0 15 $763

28LOB003C09 INSP/TEST/CLEA_'; _ _ _ $500 $1,392 32.0 32 $1,892

28LOB003CI0 QA & DOCUMENT _ . _ $348 8.0 8 $348

28LOB003CII PKO& SHIP . - - $200 $1,1¢0 $131 3.0 3 $1,431 *• _ •

_s
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APPI_IX C TABLE C=5 CONTAINER FABRICATION PRI_'DTIMATB - VENDOR - B lq_R INFORMATION ONLY

, ,,H

- _,.-"' • " , ' "' ' LABOR , .l_m_e.._ uptoam
' " ' ._,_ . . • .. '*... * ' .:Z.... _ .OC}MPONENT top liae to total valuefoCeaeh

- ' " s ]COST , SSMASXS '

ili!i!i','_!',!',_i_i_,i!_,',!',!'_ii_,_!__,
28LOII005_I MAKBUH ' '"7_0 $11.57 $S,446 $87 2.0 $763 " 18.0 $67 2.0 22 .$9,403 .

' ' 0 $1,769 ' _.
2,Lo_._a_o2MAKBP_t,rrLE 1_3 $10.55 $1,7_ "
28LDB00,fd_03 JOIN PINTLE TO FIEAD -. -'. - $300 $174 4.0 _ 210 ] 6 . $56_ ,- ' 1 $144" _
ZSLOB005C_04 ANNEAL UH A_qY ' - - - $100 $44 1.0 . • .

2,Loaoosc_.MACHFLANOE . . ' ' $1oo . $435 1o.o , 1o Ssss.... ,
28LOB005{:X)6 INSP/_.LTH .... . $22 0.5 51:11 3.0 4 .$153.$44 1,o 1 544

• . ' 2 $287 -28L01]1005C07'.QA & DOCUMENT " " - $87, 2.0 _ ;,,, . , .',Z8LO_nC,0___rad_n_8 PKO & SHIP , • .... $200. _,, , ,, _ ..

.N08825MAT'L " "

• ' .........................................................I •,.. ,:,'.: : ; : :_",, ,": : , :;i ''"" "'""" "" ':_:'_:'_':'_:_' "' "±'_'_"'_"":'_'_"_"_ ':'" ":*"""';" .......___!_i::_ii_i!iiii!iii_ii.................._'_. .................................................................,,_,_,__,,,.., i_,iii!!i_',i!i!_iii_i_ii_/,ii_i'/,-
26901M)01N00 LOW_P__UNIT(LU) _008 $11.70 $23,494 $13,092 $220 $I,I_3 .$131 3.0 $2,176 50.0 $1,958 45.0 $348 8.0 106 $42,519 High-lovelwutocootal_r, LOWl_Ulqrr

.$1,371 31.5 $305 7:0; _4 " 1.0 42 $11,975 Co_tner26,-inOD, UPPBRItBAD

'__.___qt.__'lrj_N001LT)[,,.e_k.._._kD(U')[.,I) , 758 $i!.49 $9,468 • $600 SI(X) • ,. $0 $B7 ! 2.0 ........._i'_.. , ,,, . . ._ ........... ,, .,_ .........., .....,./....
I ] ] I . !]. -_ i ",.:';'.';':';.:.:.:.',.: ,,, ,,/...: : . :,., . , ./... ,.. .... .,..,..,,.. ...... :.,. ,:..,... -: ,, ,:,:.:.:.:,;.,_:.:.Z.',;,::. ,,..,_,'_,',._.,• ..,,, ',','':':',*:':".':",':".'.'.',',','_:'.'/,'/.'..'.'.'.............. •.......... "

2650B001N02 BODY 1258 $9.76 $12,278 $1,200 . $2i_ ' 5.0 $87. 2.0 7 $13,763

26,.q0B001N03 FLANOE RE40 140 $23.28 $3,329 0 $3,329 .
26SOB001N04 JOIN BI] TO BODY - - - $800 $435 10_0 $87 2.0 12 $1,322 .

2650B001N05 sPIN FORM BODY - - - $10,092 0 $10,092 ..
2650B001N06 JO_'NFLANOE TO BODY - - - f_O0 $348 8.0 $87 2.0 10 $735o $o _NC_UDEDINsPINFo_
2_ 1S_ ANNEAL LU, --

26S0B001N08 MACH FLANGE & THROAT - - $110 $522 12.0 $131 3.0 15 $763

26SOB001N09 INSP/TEST/CLEAN - - - $500 $1,392 32.0 32 $1,892
26,q0B001NI0 QA & DOCUMENT _ _ . _.. $34.8 8.0 I1 f_34S-

2650B001NII FKO & SFILV _ - - - $200 $1,100 $131 3.0 ' 3 $1,43] ........ ..i........................:...............................

2_'N0iMAKE UH 610 $12.93 ......_'i'8"87........................................................ $8"7 ..........2:]0.............."_5_: 16.0 $87 .......21:0.... 20 ........'$'8_'717'

265LdKX)4N02 MAKEPINTLE 1'f;8 $10.68 $1,581 0 $1,$*1
265_N03 JOIN PINTLE TO HEAD = - - $3_0 $174 4.0 $87 2.0 6 $561
26S_N04 ANNEAL UH ASSY - - - $10_ $44 110 1 $144
265_N05 MACH FLANGE - - - $100 $348 ,8.0 8 $448
26S_N06 INSP/CLEAN UH _ _ _ $22 0.5 $131 3.0 • 4 $153 ,

26SLB004N07 QA & DOCUMENT _ _ _ $44 1.0 1 $44

26SLB(_N08 PKO & SHIP - - - $200 $87 2.0 2 $287

...................................................................................,,_,_,,_/,i_i_i_'_ii!ili!_i_ iiii_i iiiiii'iii!_ii_iiiii_iiii_ii',i',i'_!!_i!i',ili!_,i,/,_i_ii ii_:_iii,li!iiiiii_i_i,!i_i_._,,_:_,_.,_i __ii_i_i::!i__i',i ,_.__::_:_6_;,_ ::_/:,_i_iiiii_ii_i:].i_:i:i_.::.ii:]:]:]:i:i:.................................................................. •.................................................................
'26_00 LOWER UNIT (LU) 2717 $11.19 $30,414 $15,857 '""' '$2"_' $1,100 $13! 3.0 $2,176 50.0 $11958" '"4"5']"'0......$_'8" ............8'.0" 106 '"_2,_ Fuel Container26.-in OD, LOWER UNIT

: 26SLBAO4N00 UPPERHEAD (UH) 758 $1Z.49 $9,468 $600 $100 $0 $87 2.0 $1,371 31.5 $305 7.0 $4_ 1.0 42 $11,975 Container 26-in OD, UPPER HEAD
?_t__ SS INTERNALS-6 PWR 1320 $2.72 $3,590 $200 $0 $0 $0 0.0 $1T109 ... 25.5 $261 6.0 $44 1.0 33 $5,_204 Stainless for 6 PWR Asay=Consolidated _
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AF_INDIX C TABLB C-5 CONTAINBR FABRICATVONPRICB BSTIMATF, = VBNDOR = B FOR INFORM _.TIONONLY

LABOR " , to _; UPto tlm ._;dkxl
' ' !_ . COMPONENT fit line to loud vt|m for mmh ,

,, _xwMATErnAL MA'r_s _OIN,_._O,_'UFAcrumNo....INSI'_"rIos,,QIA TO'rA_.,._.._,0__,,Uam_typ,,.
DBSCRIPTION w"r $/LB $/COMP_ EXPEND 'TeeL8 sH _ 'I' COST HI_ COST HU COST H_ COST" _ HU coST _ ........

,, ..j;, .... ,.................... _.... i,.; .... ' '

_i _ii____ _!_i_!_i i_i__,,,...........i_:i_ii_i_:_:""..............'_:'_:::::_:_:_............
...................... $110 $131 3.0 $522 12,0 $174 4.0 19 _$,824

26LOB002N01 BOTTOM HD (BH) ' 610' $12.93 $7,887
26LOB0{D2q02 BODY " 1967 $9.67 $19,198 $1,600 '$218 5.0 $87 2.0' 7 $2_',1{B, ',,

26103002N04 JOIN_BHTO BODY = - = $800 ' $435 IO.0 $87 2.0 12 $1,322 i

26103002N05 SP]INFORM BODY ., - = $12,457 0 $12,4_$7
26i.oeo6"m06Jon_ma,HOEToBobY . - - $soo 5348 s.o $s7 2.0 10 $'735
26LDB0C2N07 ANNEAL LU ' _ _ _ ' 0 $0 INCLUDED IN SPIN FORM

_6LOB00_II MACH FLANGE & TItROAT - - = $110 $522 12,0 $131 .$.0 15 $762] ....

26L03002H09 L_SP/TBST/CLBAN = - = $500 . $1,392 32.0 32 $1,11192
26LOB0021qIO QA &',DOCUMENT = = _ $..348 8.0 8 $348 ',

261DB002NIi PKO & SHIP $_g}O $1,100 $._I 3.0 3 $1,431.J._..........).._.......................,..........................._..._..............'........-:_

::__,e,._::_e;,,_ :..__:_i'..................................................................................,.........................................................
28LOD003N00 LOWBRUNIT(LU)28L 2907 $113,5 $32,411 $16,779 $220 $1,100 $i31 3.0 $2,263 52.0 $1,958 45.0 $348 8.0 108 $35,210 l_lCoe/niner2&-inOD, LOWlkRUNlT

• 2810B005N00 UPPER HEAD (UH) 28L 803 $12!52 $10,050 $600 $100 ,TA) $87 2.0 $1,371 31.5 $305 7.0 $44 1.0 42 $12,557 Fuel _mtainer 2g--in OD, UPPBR HEAD
2810_ SS I_'_AI_-IO ]_WR 1429 $2.72 $3,857 $200 $0 $0 $0 0.0 $1,109 25.5 ' $261 6.0 $44 1.0 33 $5,501 8tainleu internals for 10 BWR AMy

28L01}003N01 BOTTOM HD'(Bm ' ""_5'$12.93 $8,469...... $110 $131 3.0 $522 ' 12,0 ....$t'74.....4i'0' 19 $9,406........ '

28103003N02 BODY 2_.12 $9.67 $20,613 $1,600 $218 5.0 . $87 2.0 7 $22,518
, 0 _,329

28L03003N03 FLANGE RING 140 $_3.78 $3,329 I

28LOB003N04 JOdq BH 'TO BODY .... $800 , $522 12.0 $87 2.0 14 $1,409
28LDB003N05 SPIN FORM BODY .... $13,379 , 0 $13,379

28L03003N06 JOIN FLANGE TO BODY = - - $300 $348 8.0 $87 2.0 10 $735
0 $0 INCLUDBD IN SPIN FORM

28L03003N07 ANNEAL LU - - -
28L03003N08 MACH FLANGE & THROAT - - - ,_110 $522 12.0 $131 3.0 15 $763

. 28L03003N09 INSP/TEST/CLEAN = .... $500 $1,392 32.0 32 $1,892 '$348 _'o 8 $348
28L03003N10 QA & DOCUMHqT - - =
28L03003N11 PKG & SHIP / . - = $200 $1,100 SlM 3.0 3 $1,431
.......................J ..........._i__i_!!_!ii_i_i!i_il
28LOB005N01 MAKE UH 655"''$12.93.........i8'_4'69..... $87............2_'0.......$6_ ............i'61(J..... $_ .....210 .............."'""20'$9,339 "
28103005N02 MAKEPINTLE 148 $10.68 $1,581 0 $1,581 ,

28_0u005_03JOiNpiN'n.e'roa_D _ _ _ $_ S174 4.0 S_ 2.0 6 _1
28103005N04 ANNEAL UH ASSY - - - $100 $44 1.0 I $144

28103005N05 MACH FLANGe _ - = $100 $348 8.0 8 $448
281.03005N06_qSPICLEAN UH _ = _ ,$22 0.5 $131 3.0 4 $153' $44 1.o 1 $44
28L03005N07 QA & DOCUMENT - - -
28L03005N08 PKG & SHIP - - - $200 $87 2.0 2 $287
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APPENDIX C TABLE C-5 CONTAINER FABRICATION PRICE ESTIMATE = VENDOR -, B FOR INFORMATION,_ONLY

¢ ' I-

, LABOR Estimate stunsup to the shaded",, COMPONENT top line to total value for each

RAW MATERIAL MATERIALS F.NGINEERING MANUFACTURING INSPECTION , Q/A TOTALS component/container type.

,, DESCRIPTION WT SHIP ._OST! HRS__ COST HRS COST FIRS .'OST[ HRS IRS_ COST _ REMARKS , , __

STAINLESS INTERNALS . , .

..... , '_

iii!iii:,! i i
____i _om DIVIDERs +'_:_"_i'_'_: $_,590 ........................'........................I+$522....."+12.0....... $_7....2,o.......... : :_ "_/,I_+!
26LOB00_02 JOIN DIVIDERS - - - Sl(X) , $261 6.u 6 $3,_1
26LOB006S03 MACH/STRAIGHT/CLEAN - - - $261 6.0 6 $26_

26LOB00¢x_ INSPECT ..... $174 4,0 4 $17,i

26LOB006SOb QA & DOCUMENT " '= 1 _ , $44 1.0 1 $44
26L0_ pKO &SHIP - ;. $100 $65 1.5 2 $¶65; .............

"_"' ' , ','.. ,....,.,_.;'.._ ,,.... , ',. I ...... :.:.:.:,:

28I_KD9_1 FO_M DIVIDERS [429 $2.72 I $3,887 ' " $522 12.0 $87 2.0 14 M,496

28LOB009S02 JOIN DIVIDERS - $100 $261 6.0 :_ $361,

28LOB009S03' MACH/STRAIGHT/CLEAN ,7 :)261 6.0 6 $261
' $174 4.0 4 $174

28LOB009C"4 INSPECT
$44 1.0 1 $¢4

28LOB009S05 QA & DOCUMENT -
28LOB000S06 PKO & SHIP - $100 , $65 1.5 2 $165

26LOB007S01 'F'(_' D_ERS .................................3'_ $2.72 $898 ................................................... $174 ..............418...................1'65........I'.'5 ........................(_........ii;i'37
26i_)moTso2JoINDiviners - $so mo 3.0 - _ $1_o
26L01_07S03 MACH/STRAIGHT/CLEAN = $87 2.0 , 2 $87
26LOB007S04 INSPECT - $87 2,(3 2 $87

. - $44 l.C 1 $4_t
26LOB007S05 QA & DOCUMENT

26LOBOOTS06 PKG & SHIP - $I0_ r @ ' ' ,$44 1.0 1 $144 ........:.....................:........................................................................._ ..........:_

'2'81._B008_i'I_ORMDIVIDERS .....................................6_ $2.72 $1,792 ....................' ...........i52_ ...........i2'.0.................ii3i......._.C..............................iS.......i2,'_s.................................................................

28LOB_08S02 $OIN DIVIDERS - $1(X $261 6.0 $87 2.( 8 $448
28LOB008S03 MACH/STRAIGHT/CLEAN - $261 6.0 . 6 $261 "

$174 4.( 4 $17428LOB008S04 INSPECT
_+ 1.( 1 $44

28LOB008S05 QA & DOCUMENT
28LOBO08S06 PKG & SHIP - $6.( 1.5 ' 2 $165 _

:2:8_'10_'1 .... Foi_'Di'V_ERS ......................................._( $2.72[ ............................ "...........................$2i:1 .....'..........510' $6_ 12 ..........................................;7 .......$'1','4'_

28LOBOIOS02 JOIN DIVIDERS - - $10( $131 3.0 3 $231" 2 $87 ,.
28LOB010S03 MACH/STRAIGHT/CLEAN - - l - $8' ' 2,0 i
28LOB010S04 INSPECT - I - $8'_ 2.( : $87

28LOBOlOS05 QA'& DOCUMENT - l' $44 l.t I $44

28LOB010S06 PKO & SHIP - $I0_[ $4, 1.0 I l $144.
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1 APPENDIX C TABLE C-6 CONTAINER FABRICATION PRICE ESTIMATE - VENDOR - C FOR INFORMATION ONLY

' LABOR Estimate sums up to the shaded
COMPONENT top line to total value for each

RAW MATERIAL MATERIALS ENGINEERING MANUFACTURING INSPECTION Q/A TOTALS .. compeeenffcoutainertype.

DESCRIPTION V,rF $/LB $/COMP F.XPEND FOOLS SHIP COST HRS COST HRS COST HR$ COST HRS HRSI COST REMARKS

C71500 MAT'L

2&.qOCO[XXX)0CoIfrAINER-HLW 26S 4381 $7.17 $31,395 $3,256 $29 $i,684 $60 1.2 $21,273 220.5 $1,775 34.0 $1,038 19.9 276[ $60,510 HLWCootaioer(DWPF, WVDP)
26LOCC6(Xg)0 CONTAINER-6PWR 26L 5347 $6.89 $36,862 $3,823 $37 $2,093 $85 1.7 $25,158 253.0 $1,983 38.0 $1,220 23.4 316 [ $71,261 Fuel Container 26-in OD (6 PWR,CONS)

28[DCC'9(X)_ CONTAIHER-IOBWR 28L 6361 _6.55 $41,644 $4,110 $38 $2,336 $85 1.7 $28,267 275.5 $1,983 38.0 $1,220 23.4 339 [ $79,683 Fuel Cootaiuer 28-in OD (10 BWR)

N08825 MAT'L

26S0¢21q00000 CONTAINER-HLW 26S 3938 $7.88 $31,022 $3,256 , $26 $1,639 $50 1.2 $22,946 220.5 $1,775 34.0 $1,038 20,4 276[ $61,762 HLWCootainer(DWPF_WVDP)
261DCN60000 CONTAIHER-6PWR 26L 4.831 $7.53 $36,370 $3,823 $37 $2,003 $85 1.7 $27,267 259.5 $1,983 38.0 $1,220 23,4 323 I $72,788 Fuel Container 26--in OD (6 PWR,CONS)
28[DCN90000 CONTAINFAT,-10BWR28L 5833 $7.11 $41,448 $4,110 $38 $2,246 $85 1.7 $29,467 275.5 $1,983 38.0 $1,220 23.4 339 I $80,5ff? EhlelContainer 28-in OD (10 BWR)

........ ' ..... [ ' ' 'l "
I

C71500MAT'L ' I

.:.... ._...:+:-:: !:, ._:..!..: ........... , ......... ,. L............. L,.... :'::::::i::':::':::'::: :::::::::::::::::::::: .......... J............ '............................. J........ '......

2._ic_ _o__rr_ui ........... _5".57.i3 $2i,_......._3._...... S2i$i_i2......._ ............0.8......sisigio................i_i_...........ii3_"'26i0 $7u 15.0"_ ........_;4ii_"_;"_:moi____rr ...........
26S00304C00 UPPER HffAD (UH) 1336 I $7.26 $9,699 $159 $8 $172 $20 0.4 $2,36::; 36.0 $417 I 8.0 $254 I 4.9 49 $13,092 Container 26-in OD, UPPER HEAD

_!_'_t_':_!,,__ '_:_'_:__i__i' i_,!!_3_!_'__;_ '_;_!_i_!!__!::;_s2_ii__!_i!__!'i"!!!_!!i!_!ii_iiii_i_',!!ii_!!_i_!_i_ii_!i!_ii!ii!_i_i!!!i!ii!!!!_i_i_i!!!_i_ii!!ii!_il',!i!i_i_iii!iNii_ili!_!_!li!_!__ii_ilN_!ii!',!!!ii!i!iiiii!',ii!iiiiiiii',i
26SOC_1C01 BOTTOM HD (BH) 1377 $7.09 $9,763 $10. 0.2 $821 15.7 $52 1.0 $52 1.0 18 $10,698

• 26S00301(:D2 B_DY 1536 $7.09 $10,890 $332 $2 $10 0.2 $2,196 42.0 $209 4.0 $78 1.5 48 $13,717

26SOCD01C03 FLANGE RING 132 $%90 $1,043 $40 $1 i $10 0.2 $904 17.3 $52 1.0 $78 1.5 20 $2,128
26_301C04 JOIN BH _.O BODY - - - $572 $2 l $1,778 34.0 $157 3.0 $52 *.0 38 $2,561

" 26SOOX)1C_5 SPIN FORM BODY - - - $20 $970 i $7,510 ? $157 3.0 $105 . .0 5 $8,762 _UBCOHTRACT
2_1(:D6 JOIN FL/_:'JE TO BODY - - - $1,064 $2 _ $5 0.1 $1,542 29.5 $157 3.0 $105 2.0 35 $2,875

2_1CO7 ANNEAL LU - ! - - $110 $2 $300 $5 0.1 $1,400 10.0 $157 3.0 $105 2.0 15 $2,079
26S00[_1C08 MACH FLANGE & THROAT - - - $45 $6 $627 12.0 $52 I 1.0 $26 I 0.5 14 $756i

26S00_1CO9 INSP/TF..ST/CLEAN - - - $113 $6 $209[ 4.0 $261 [ 5.0 $105 2.0 11 Yd694

26_q9C001C10 QA & I).OCUMENT - i - - $1 $2 $5_, 1.0 $52 I 1.0 2 $107
26S(KXX)ICll PKG& SIIIP - - - $700 $240 $523 10.0 $52 1.0 $26 I 0.5 12 $1,541

26S00301C12 ANNEAL & CLEAN : $100 $1,400 10.0 ! 10 $1,500 PRIORTO SPIN FORM
• :•.- 7 :•:.. "" ; :::"::_ : ! '_Y_'" " ::"" ::: :::"_ "" "" " "..... " _"__'-............. t :'::+":;+

_ 26Si_{30I MAKE UH .... i174 $7.26 $8,523........ $I0 .....612......................................] '"$26.......015" $I01 0.2 ...........i......$8',5_"
26S]'.,(X)04@02 MAKE PINTLE 162 $7,26 $1,176 $1 $I $52' 1.0 , $26 0.5 $101 0.2 2 $1,266
26SLO[K}4C03 JOINPINTLE TO HEAD .... $90 $209 4.0 l $52 l.O $26 I 0.5 6 $377

26SLO004C04 ANNEAL UH ASSY - - - $I 40 $480 ?27.0 $26 0.5 $261 0.5 1 $67226SLC004005 MACH FLANGE - - - $50 $5 $10 0.2 $1,412 $183 3.5 $521 1.0 32 $1,712
- 2_SLC,_c_INSP/CLEA_UH - - - 55 $2 $105 2O $521.0 $52_ 1.0 4 S216
= 268L_C07 QA & DOCUMENT - - - $I $52 1.0 $52 I 1.0 2 $105

26SLCY)04C08 PKG & SHIP _. - - $12. _ $32 ] $105 2.0 $26 ! 0.5 3 $175

!
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APPENDIX C TABLE C=6 CONTAINF_RFAB,.'_.ICATIONPRICEESTIMATE - VENDOR ' C "FOR INFORMATION ONLY

LABOR Estimate sums ep to the shaded
COMPONENT top line to total value forcach,

DESCRIPTION WT'[ ,_LB:' :i $/COMP EXPEND TOOLS SHIP COST i HRS COST I HRS • , COST IHRS COST HRS HRS COST REMARKS

....................... ?..:.:.:.:!.':.:.1.............................I.............!..,:.!,':..!..................... _........' .................................._................ i_:'""_........" _'J..........................._.......................................... :::::::::::::::::::::::::::::::::i i i   iili  ii ii i!! ili
26LOC002('XX) LOWER UNIT (LU) 3761 I - $26,773 $3,463 $21 $1,877 $40 [ 0.8 $22,246 ] 207.0 $1,358 ] 26.0 $784 15.0 249 $56,562 Fuel Contlr_r 26-in OD, LOWERUNIT
26LOC004C00 UPPER HEAD (LTH) 1336 I - $9,699 $159 $8 $172 $20 [ 0.4 $2,363 [ 36.0 $417 [ 8.0 $254 4.9 49 $13,09_ Container 26-in OD, UPPER HEAD
26_ SS INTERNALS-6 PWR Z_O ! - $390 $201 $8 $44 $25 [ 0.5 $549 I 10.0 $208 I 4.0 $182 3.5 18 $1,607 _airden for 6 I:WR Auy--Coamlidated

', /:'i ..... ........,2, 'ii........ ....
.............................................................................................................26LO_2C01 BOTTOM HD (BH) 1377,.I $7.09 $9,763 _................................... $10 [ 0.2 $821 ] ' 15.7 ,' $52], 1.0 $52 '........................1.0 i'i" '$ibi_)8 |

$2 $1ol 0.2 [ 63,o I ]26L0C_2C02 BODY 22521 $7.00 $15,967 $498 . $3,293 $209 4.0 $78 1.5 69 $20,057

26LOC002@03 FLANGE RING 132_1 $7.90 $1,043 $40 $1! $101 0.2 $904 I 17.3 I di52 I 1.0 $78 1.5 20 $2,128
261J)O302C04 JOIN BH TO BODY -- . - - $572 $2 I $1,778 [ ._4.0 I $157 [ 310 $52 1.0 38 $2,561_

26LOC_2C05 SPIN FORM BODY - . -- - $20 $1,200 $9,216 J ? [ $157 [ 3.0 $105 2.0 5 $10,698 SUBCONTRACT
i26_2C06 JOIN FLANGE TO BODY - . - - $1,064 $2 _ $5 I 0.1 $1,625 [ 31.0 ! $157 [ 3.0 $105 2.0 36 $2,958

26LOC002C07 ANNEAL LU .... $110 $21 $375 i 15, $2,379 J$1,625[ IO.O[ 81571 3.01 81o5 2.0
$5 I 0.1 $627 ] I $52[ 1.0 [ $26 0.5 14 $756i26LOC002C08 MACH FLANGE & THROAT ' . - - $45 .$6 12.0

26_2C09 INSP/TEST/CLEAN ..... $113 $6 $209 I 4.0 I $261 t 5.0] $105 2.0 11 $694
26LOC_2C10 QA & DOCUMENT .... -_ $1 $2 I 1 $52 [ 1.0 ] $52 1,0 2 $107
i26LOC002C11 PKG & SHIP ..... $900 $300 $523 I I0.0 $52 I 1.0 $26 0.5 12 $1,801
26LOC_2C12 ANNEAL & CLEAN SI(X) $1,625 [ 10.0 I ' tO $1,725 PRIOR TO SPIN FORM

...............................................................................................................:....................:.:.: i_56:, ............................:.......................................:...........:.......................
28LOC003C00 LOWER UNIT (LU) 28L 4182 I - $29,768 $3,745 $21 $2,102 _ $40 I 0.8 $24,951 [ 222.0 $1,358 I 26.0 J $784 15.0 264 $62,769 Fuel Container 28-in OD, LOWER UNIT
28LOL3_5C00 UPPER HEAD (UH) 28L 1487 I - $10,796 $164 $9 $190 $20 [ 0.4 $2,559 I 39.0 $417 I S.O $254 4.9 52 $14,409 Fuel Coetainer 2S-in OD, UPPER hEAD

. 28_S00 SS INTERNALS-10 BWI'. 692 I - $1,080 $201 $8 $44 $25 [ 0.5 $757 [ 14.5 [ $208 [ 4.0 I $182 3.5 23 $2,505 Stainless internalsfor I0BWR Auy

Z8LOC003COI..........................................................................................................................................................................................................................BOTTOM HD (BH) 1615 [ b_'/.09 $11,450 $I0 [ 0.2 ..............................."'"O"............ ............ .... ..........................................................................

28LOC(X)3C02 BODY 24221 $7.09 $I7,172 $498 $2 $10 [ 0.2 $314501 ,56.0 $209[ 4.0] $78 1.5 72 $2.1,419
2810C003C03 FLANGE RING 145 I $7.90 $1,146 $44 $1 $10 [ 0.2 $993 ! 19.0 $521 1.0! _/8 1.5 22 $2,324

28LOC003004 JOIN BH TO BODY .... $629 $2 $1,934 I 37.0 $157 I 3.0 $52 1.0 41 $2,774

__ .28I.DC003C05SPIN _OR_ BODY - • - - $20 $1,350 $9,8711 ? $157I 3.0 $I05 2.0 5 $11,503SUBCONTRACT

'28I.DC_3CX)6JOIN FLANGE TO BODY .... $1,170 $2 $$ I 0.1 $_,778I 34.0 $157] 3.0 $105 2.0 39 $3,217

28T.D(_3CD7 ANNEALLU .... $110 $2 $42O $5 I 0.1 $2,2601 10.0 $1571 3.0 $105 2.0 15 $3,059
28L00003008 MACH FLANGE & TH]F_OAT ..... $50 $6 $680 I 13.0 $52 I 1.0 $26 0.: 15 $814

28LOC003C09 INSP/TEST/CLEAN .... $123 $6 $2611 5.0 $2611 5.0 $105 2.0 !2 $756

28_3CI0 QA & DOCUMENT - . - , $I $2 [ $52 [ 1.0 $52 1.0 2 $107
28LOC003C11 PKG & SHIP .... $1,000 i $330 i $5/5 11.0 I $52[ 1.0 $26 0.5 13 $1,983i |

28J.D(X)03CI2 ANNEAL & CLEAN $100 i $2,260 [ 10.0 I 10 $2,360 PRIOR TO SPIN FORM
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APPI_'DIX C TABLE C.-.6 CO_AINF.R FABRICATION PI(ICE ESTIMATE - VI_DOR = C FOR INFOILMATI_N ONLY

" , - . ' " ' " '!i_ tl _tesu_,_ toe_d_d .... ,-
'/ i COMPONENT i _ line to total vnlee for each " _ '

' ' ' RAW MATERIAL MATERI/_,fLS .... ENOINEER_: MAlqUFACT_IRINO HqsPEcWZON.... Q/A ' TOTAL8 f ¢ompeaeat/ceotihtertype.

20_1 M_U. 1_2_$7.28 $9,620 $_o ,o.2, ' _ o.s $1o o._ 1 $9._ _.....' ,,'_,........
2swceoso02MAt'_-PnqTL£ 162 $7.26 $1,176 $1 $1 $52 X._ $26 O.S $1o 0.2 2 $1,2ss
25L0C005C0_ _'Oh'_PIm'L_TO HEAD .... $90 $2O9 4.0 $32 l.O $26 O.S 6 i_77
25_ftO)05C04 ANNEA.LUH AShY ,_ - - - $155 $520 $26 0.5 $26 0.5 !

28LOqI_SC05 MACH FLANGE - - - '$55 $6 $10 0.2 $1,568 30.0 , $183 3.5 $_2 i.0 35 $1,874 _ _
28LOC005006 INSP/_.,EANUH .... $5 $2 $105 2.0' $52 1.C. $,52 _,0 _ $216
28LOO_5Or; QA & DOCUMENT - - - $1 $32 1.0 $32 1.0 2 $105

,28LOC_5C08 PKC _cSHIP - 4, - _12 r 'S_ 5 SI0S 2.0 t_ 0. s _ m , _178 4 _ '

|WII I [ [[ I 'Ii J " '

N08825MAT'L

: ::..........::::i:!.:;::t_:!_..................................
_IN00 LOWER UNIT (LU) 2735 $21,218 $3,097 $18 $1,472 $40 i""'0_'8" $20,463 .............._5 .........'"$'i_358' .26.0 $7114 ,.,,, 2_' .*_'$,450 High-level w;.,t_Locot_iner, LOWBR UNIT

26SI.OX)4N00 UPPER HEAD (UI-I) 1203 $9,804 $159 $8 $167 $.7_ 0..4 $2,483 _6.0 $417 8.0 $254 4.9 . ,_ $13,312 Ceetai_r 26-i_OD, UPPER HEAD

................................... :.".,..:,_ii_
26SOC_1N01 BOTTOM HD (BI-I) 1236 $7.71 $9,530 $10 0.2 $821 _5.7 $52 1.0 $52 1.0 18 $10,465 ,
26_0C001N02 BODY 1379 $7.71 $10,632 $332 $2 $10 0.2 $2,196 42.0 $209 4.0 $78 1.5 48 $13,459
26SOC001N03 FLANGE RING 120 $_,80 $1,056 $40 $_ $10 0.2 $904 17,3 $52 1.0 $'/8 1.5 20 $2,141
28,_3001N04JonqeHTOBODY - - - $572 $2 $1,77_ 54.0 $187 _.0 $52 _._ 39 $2,S81
26SOC001N05 SPINFORM BODY _. - - $20 L $900 $8,i63 ? $1.57 3.0 $._05 2.0 5 $9,_5 _JUBC_NTRACT

26SOC_1N06 JOIN _./@TGB TO BODY = = - $1,064 $2 $_ 0.I. _ $_,542 29.5 $157 3.0 $10_ 2.0 35 $2,875 I
7.650C_1N07 ANNEALLU .... $110 $2 $330 $5 0.._ $1,850 10.0 $157 3.0 $105 2.0 15 $2,_9 [

26SOCI)01N08 MACH FI_OE & THROAT - - - $45 $3 , $627 12.0 $52 1.0 _ 0.5 14 _$3
26SOCD01N09 INSP/T_T/CLEAN - - - $113 $6 $209 4.0 $261 5.0 $105 2.0 11 $694

26S0C_1N10 QA & DOCUMENT - - - $1 $2 $52 1.0 $52 1.0 2 $t07
26S00001N11 PKG & 8HIP = - - $700 $240 _23 10.0 $5_, 1.0 $26 0.5 12 $1,541

26S(X3001NI2 CLEAN & ANNt_AL - - - $100 $I,_L50 10.0 10 $1,950 PRIOR TO SPIN FORM

__ii,i_i_!_ii!!iiiii!!ii_!iiii!ili!i __::!i!i!i_!_._iiiiiiiii_i_i_:_ii__ !:_!_:!_!_iii_i_:_il_...................... _ "_
2_st_o_o, '_A_u_ ....../................ lO. $8.15.....S_i_9o....................... Si_.......o.2..........................................................._6......;_i]; $1o........._i_-................i:..........._:
26S_N02 MAKE PI_,'_t,E 1,19 $8.15 $1,214 $1 $1 $52 1.0 $26 0.5 $,0 0.2 2 $1,304

26S_N03 JOIN PINTLE TO ]'IE_D - - - $90 $209 4.0 $52 1.0 m 0.5 6 _.,77

268L_O4_o4A_EA_UHAsse' - - - $135 _o! _: $26 o5 m o.s 1 $7_
• 26SLOX)4N05 MACH FLANGE - - - $50 $5 $10 0.2 $1,412 27.0 $183 3.5 $52 1.0 32 $1,712

26SIXXX)4NU6 INSP/CLEAN UH - - - $5 $2 ,$105 2.0 $52 1.0 $52 1.0 4 $216
26SL£XX)4N07 QA & DOCUMENT - - $1 $52 1.0 $52 1.0 2 $105

26SLC0(MN08 PEG & SHIP - - - $12 $32 $105 2,0 $26 0.5 3 $175 '

26LOC002N_O LOWER UNIT (LH) 3378 $26,176 $3,463 $21 $S,792 $40 0.8 $24,235 21._.0 $1,358 26.0 $784 15.0 255 $37,_9 Fuel Cot_amer 26-in OD, LDWER UNIT
26SLCAO4N00 UPPER HEAD (UH) 1203 $9,804 $_59 $8 $167 $20 0._ $2,483 36.0 $417 &0 $254 4.9 49 $J3,312 Coattiuer 26-in OD, UFPER HEAD

= 26I.OCXX)6SO0 SS INTERNALS-6 PWR 250 . . $390 $,201 $.8. _ $25 ' 0.5 $549 10.5 $208 4.0 $182 3.5 19 $1,607 Stainless for 6 pWR _.ssy-Consolidate, d ..
_
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APPENDIX C TABLE C-6 CONTAINERFABRICATION _ _JCB ][3_IATB- V_qDOR- C FOR INFORMATION ONLY

: _ , , ' , , ,_ X.AI_'_R 13e.imtom0 uptothe.1_
I'r_ .... [ I't , ' • _ _' . COMIq3NI3NT top line to totalvalue foru©h . '

, ." . _WUA_L _Te_ _ _e_O. MA/,mFACTU_O_SP_"nON_ Q,A TOTA_ _,,,pu_oo,,._,*._.
_,,.t_ DESCRIPTION . WT $/L_ $1COMP EXPi_DI TOOLS SHIP '_ HI_ '!. COST :1425 COST HRS COST HRS HB$ COST . REMARKS

_!.....,..,._.,.._.,.i..,--,..<..,..,ii::,._:.::::;!.:.:ii':':":;':::::::_'i!:'::::i::::::!:i!iiiii:!:_:_:i:i_ii::':':::'!_:iiii_::::::':"_:: ......." "': :_':':'_''., ' .....' .... ! ""................... _
26_1 BOTTOMlm (B_ 12:3687.71 $9,5_ $10 o.2 $821 18.7 $52 l.O $52 l.O 18 $10,468
Z5_o2 BODY _ 57,71 815,590 ...._u $2 _ 810 0.2 $3,295 _.0 _ $2o9 ,_,0 575 l.S 69 $19,_s0
26_ FLANOE RINO 120 $8.80 $1,056 $40 $1 I_ $10 0.2 $i_,"q,4 17.:3 $32 1.0 $'711 1.$ 20 $'2,141

__ _onvSHTOBODY - - - s872 sz _ $1,_ 34..0 $157 3.0 _2 Lo :31 _,_1
_' 2_l.0_,_.._q0_ SPIN_0RM BODY - - , ' - $20 $1,115 $5 0.1 $10,075 ? $157 3;0 $10_ 2.0 $ $11,477 SUBOONTRACT
i ___ _OIN_,_,_0ETO BOD_ - - $_,0_ $2 _ $5 0.1 S_,_2_ ",.0 $1S7 3.0 sins 2.o 4z $2,m
| 261.P)O30_O_, ANNHALLU ...... SI10 $2 $37.5 $2,1_0',: 10.0 $157 3,0 $105 2.0 15 $2,939 ,

26_ MACH FLANOE & THROAT - - - $45 $6 $627 12.0 $.52 1.0 $26 0.5 14 _/_6

2_Loooo2N09 INSP/TF.ST/CI_EAN - - - $113 _ [ $209 4,0 $261 S.O $105 2.0 11 $694
__10 QA& DOCt_qT - - $1 _,$2 $32 1.0 $_2 i.0 2 $107

26LOC002NII PKO & SHIP - - - $900 , $300 _ $323 . IO.O $._2 1.0 $7.6 0.5 ' 12 $1,801

26_12 q_L']]A_& ANNF'_L r " -mst00 ..-.i....,.,,, $2_._0 100 ] . 10 $2,290 ,__ ,,•..-, .,,-,. ,,.., .,.,.,.!,;__ ;,:.;,;,: ..........

__i2SL00_3N_O __'_'2SL 3802 '"$;_;456 '_;74_ _'1'" rZ,012 _ O_'S';':$26,031 "_:0 $'1:;_$_'"_:0 i: $7841 "iS_O' 264 ,,m,4_7 Fu_lCoutxiner28-inOD, LOW13RUNrr

-" _bqq00 UPPER HInD (UH) 28L i339 $10,912 8164 89 $1_0 St0 0.4 $2,679 39.0 $417 8.0 $254 4.9 52 $14,645 Pt_l CoatmJncr28-in OD, UPPBR HRAD "
28_S00 SSINTHRNALS-IOBWR _,2 $1,080 $201 $11 $44 $25 0.5 $'75'/ 14.5 $2OII 4.0 $1112 3.5 23 $2,.505 Sta/nl_/atenmlsf_10BWRAuy

_.....................:'':"""_'_...... _....................."!ili_ _'ili!!_i ______! !!__i___ii_ii!ii!!_i:_!_ii!ii _:, :/:_iiii!i',_!!.i.i!_',i!ii_iib_!i_i',ii!ii!iiii!_il_i_'_iii!_',iii!ii!!_ii_...........
2,c0c_01"__ _0_":':"::__....................................i495......_:.:_is11,._ze.................... $_0" 0_2.............sss;" I_.0 ..............._ ....i.0 _ '_:6 19 m,829.......................................' ' '
2SLOCOO_OzeoDY 2175_.7_ 51_, $4_8 $2 51o 0.2 $3,4_o _s.o $_ 4.0 _8 1.s 72 $21,01_
zsu_oo:3_osm.ANOP._,_o 182$8.s0 $1,1_: _ $1 $10 0.2 $_:3 _9.o $52 1.0 s_8 Ls zz $2,s59
28L00_3N04 JOIN RH TO BODY - - - $629 $2 $1,934 37.0 $157:3.0 $52 1.0 41 $2,774 "

28L/)_)03N05 SPIN FORM BODY - - - $20 $1,260 $10,821 ? $157 3.0 $105 2.0 5 $12,363 SUB(_NTRAL'r

21_I..0C003N06 JOIN FI..ANGETO BODY - - - $1,1'70 $2 $5 0.I $1,778 34.0 $157 :3.0 $105 2.0 '39 $:3,217
2BI.00003N07 ANNKAL LU - - - $110 $2 $420 $5 0.1 $2,390 10.0 $157 :3.0 $105 2.0 15 $3,189

2_0C_N08 MACH_,.ANO_&THROAT - - - $50 $6 $680 1:3.0 _2:1.0 $26 0.5 15 $81_
28L00003N09 INSPfrEST/C_iAN - - - $1,,3 $6 $261 5.0 $261 500 $105 2.0 12 $756

. 28LOC00:3NI0 QA & DOCUMENT - - - $I $2 $.52_ ].0 $$2 1,0 2 $107
28LOC_:3NIl PKO & SH]P - - - $1,(_0 $:330 $575 11.0 $52 1.0 $26 0.5 13 $1,983
281.0C003N12 CLFAN & ANNEAL - - - _100 $2,260 10.O 10 $2,360

i__ ....._............................._............... ...................... t .......
'28I.,_X_'0i" MAIfJ_ UH 1190 $8,15 $9,698 ................................. ii0" 0.2' ..................................... '"i26 /'0'i'5'....... ii'0 .... 0_2', I $9,'7'_ ..........................................................................

28L00305N02 MAKE PINTLE 149 $8.15 $1,214 $1 $_ I $52 1.0 $26 0.5 $10 0.2 2 $1,304

[28LOC005N03 JOIN PINTLE TO HEAD - - - $90 J $209 4.0 $52 1.0 $26 0.5 6 $377
281.00005N04 ANNEAL UH ASSY - - - $155 , $640 $26 0.5 $26 0.5 1 $847

28LOC_SN05 MACH FLANGE - - - $55 $6 $10 0.2 $1,568 30.0 $183 _.5 $52 1.0 35 $1,874
28LOC_5N06 INSP/CLEAN UH - - - $5 $2 $105 2.0 $52 1.0 f 2 1.0 4 $216

28L£KXX)SN07 QA & DOCUMKNT - - - $1 $52 1.0 $52 1.0 2 $105
28_5N08 PKG & SHIP - - - $12 $35 $105 2.0 $26 0.5 3 $178

....
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APPENDIX C TABLB 0"6 CONTAINER FABRICATION PRICB ESTIMATE - VENDOR -C FOR II_ORMATION ONLY

LABOR Estimate stuns ep to tl_ _ded
COMPONENT top line to total value for each

RAW MATERIAL MATERIALS' ENGINEERING MAIqUFA_ORIIqG INSPECTION Q/A TOTALS eOmponenl/¢ontaluertype. .
• . _ . .,

DESCRIPTION WT $/LB _COMP BXPEND TOOLS SHIP COST HR$ COST HIL.q COST HRS COST HRS HRS I' COST REMARKSr l,,|i , ' l ' U , _l , li, i

' _ .

.STAINLE.¶kqINTERNALS j " ,
- ,, , J ' .._ .

261_x_mOl teRM_ivmeas 2_o $1.56......5390.... $5 ...................sio 0.2 $157 3_6 $52 t.o _6 _i_;: ,,5._:i::ii!:::_,__s:_
26_ JOIN DIVIDERS - - $3 $10 0.2 ,, $157 3.0 $26 0.5 $26 0.5 4 _ $222
26_3 MACH/STRAIGHTI_ - - - $1 $5 0.1 $105 2.0 $26 0.5 $26 0.5 3 $163

26LOC006_ INSPECT - - - $1 $52 1.0 $52 1.0 $26 0,$ i 3 $131
26_5 QA & DOCUMENT - - ' - $1 $26 0.5 $26 0.5 $52 1,0 _ 2 $!05 I

26_ PKO & SHIP - - - $200 .¢_ $52 1.0 $26 0,5 $26 0.5 2 $M8 I
. . ._ ...... _;:;..:I;.:.;.-.;.-.:._...:.;.......!............................... _._....._.|.......... ........ ..

................ ..............
28IDC(K}gs01 FORM DIVIDERS 692 $1.56 $!,080 $3 $10 0.2 $209 4.0 $52 1.0 $26 0.5 6 $1,380

28LOC009S02 JOIN DIVIDERS - - - $3 $10 0,2 $261 5.0 $26 0.5 $26 0.$ 6 $326

28LOC009S03 MACH/STRAIGHT/CLEAN - - - SI $5 0.1 $157 3.0 $26 0.5 $26 0.5 4 $215 ! ,
28LOC009$04 INSPBCT - -. $1 $52 1.0 $52 1.0 $26 0.5 3 $13i '
2SLOC0(_S05 QA & DOCUMENT - - $1 $26 0.5 $26 0.5 $52 1.0 2 $105

2816c009506PKO_ SHIP - - $200 $44 $52 1.0 $26 0.5 $26 0,S _! $548

26__'I" FOILMDIVIDERS . 345 $1.56 $538 :.................... $3 .................................$i() ....... ()'.'2......... $3i4 ':'_...............6_(}............ i"iO' '$7.6 0.5 ...... 8 ............$'_3""

26L0COo_so2JoINDIVmm_ - - - $5 $10 0.2 $2o9 _.o $2_;0.5 $26 o.5 5 $_4 ,
2_LOC007803 MACH!STRAIGHT/CLEAN - - - $1 $5 0.1 $105 2_0 $26 0.5 $26 0.5 3 $163, r_

26L0C_I_'X_4INSPECT - - - $1 $1 $52 1.0 $52 1.0 $26 0.5 3 $:_2
26LOC007S05 QA & DOCUMENT - - - $26 0,5 $26 0.5 $52 1,0 2 $104

26L/K30ffIS06 PKG& SHIP .... $200 $50 $52 1.0 $26 0.5 $26 0.5 2 $554 .I

28LOC008S01 FORM DIVIDERS 546 $1.56 $852 $5 $10 0.2 $314 6.0 $52 1.0 $26 0.5 8 $1,259
28LOC008S02 JOIN DIVIDERS 20 $1.60 $32 $3 $10 0.2 $314 6.0 $26 0.5 $26 0,5 7 I $411

28LOC00&_3 MACH/STRAIGHT/CLEAN - - - $1 $5 0.1 $105 2.0 $26 0.5 $26 0.5 3 i $163
28LOC_8S94 INSPECT - - - $1 $1 $52 1.0 $52 1.0 $26 0.5 3 $132

281.JOC008S05 QA & DOCUMENT - - - $26 0.5 $26 0.5 $52 1.0 2 $104
28_8S06 PKG & SHIP .... $200 $'70 $52 1.0 $26 0.5 $2_ 0.5 2 $374

28LOC010S01 FORM DIVIDERS 416 $1.56 $649 $3 $10 0.2 $157 3.0 $52 1.0 $26 0._' 5 $897

28LOCDi0S02 JOIN DIVIDERS - - - $3 $10 0.2 $209 4.0 $26 0.5 $26 0.5 5 $274
28LOC010S03 MACH/STRAIGHT/CLEAN - - - $1 $5 0.1 $105 " 0 $26 0.5 $26 0.5 3 $163
28LOC010S04 INSPECT - - - $1 $1 $52 1.0 $52 1.0 $26 0.5 3 $132

28LOC010S05 QA & DOCUMENT - - - $26 0.5 $26 0.5 $52 1.0 2 $104
28LOC010S06 PKG & SHIP - - _ $200 $65 ' $52 1.0 $26 0 5 $26 0.5 2 $369

....
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! The following number is for Office of Civilian Radioactive
Waste Management Records Management purposes only and
should not be used when ordering this document:
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