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PAGE 1
"DATE 5/06/97 I ORDER: N 28421
CERTIFIED METALLURGICAL TEST REPORT
cusToMER : I
ADDRESS: ELECTRO-MECHANICAL I
CUST ORDER: BEWA023048 PATTERN: 9330923J01 SPEC#: 28421  DESCRIPTION: NU IMP
1 EA SERIAL: N28421 2 HEAT: 420897  ALLOY: 910SPCL INF: SERIALY A4S
DWG# 9750005 REV. 3, P.0. ITEM# 001, PART# 9750D05M01
CUSTOMER SPEC: 9907A06 REV. 3
MATERIAL SPEC: ASTM-A 351-94A
GRADE: CF8

Ak kkkhhkhhkkdhkkkhbhkhhhkkhkhkhhkdkhhkhhkhkithikt HECHANICAL PROPERTIES khkkhkhkkhkhkkhhbhhhkdhhkhkhkhkhkhhkhthhihhkithk
**RESULTS FROM STANDARD .505 I ETER SPECIMEN MIN MAX
TENSILE STRENGTH,KSI (MPA)
YIELD STRENGTH, KSI (MPA),.2%
% ELONGATION IN 2"

rhkkkkhkkkhkkkhkhkhkhhkhhkhhkkhkkhhkhhkhhhkhik CHEMICAL PROPERTIES e e o e o v e e e g e e vk e e v ok ok o e e ek e g ek ek ek ok

HEAT

ELEMENT —ANALYSIS WT 2 MIN MAX_
CARBON
MANGANESE
SILICON
PHOSPHORUS
SULFUR
MOLYBDENUM
CHROMIUM
NICKEL
COLUMBIUM
COBALT
NITROGEN

kkhhkkhkkhkkdhhhhkhhkhkikhhhkhhhiddhhdhhkihikiihd STATEMENTS e e e e e e e e e e e sk e e e ok v ok e e e vk ke e ok o ke ke ke ke sl ok ok sk e ok ok vk v S

ANY ADDIIONAL POST WELD HEAT TREATMENT PERFORMED ON FERRITIC MATERIAL
WHICH RESULTS IN THE TOTAL TIME AT TEMPERATURE EXCEEDING EIGHTEEN (18)
HOURS SHALL VOID THE CERTIFIED METALLURGICAL TEST REPORT. (REF.ASME
SECTION III, PAPAGRAPH NB 2211).

ASME QUALITY SYSTEM CERTIFICATE NO. QSC-204 EXPIRATION DATE; 9/23/98.

THIS CERTIFICATION AFFIRMS THAT THE CONTENTS OF THIS REPORT ARE
CORRECT AND ACCURATE AND THAT ALL TEST RESULTS AND OPERATIONS
PERFORMED ARE IN COMPLIANCE WITH THE REQUIREMENTS OF THE MATERIAL
SPECIFICATION AND THE APPLICABLE MATERIAL REQUIREMENTS.

éYm
METALLURGICAL LAB;
ek e e e e ok e o e e e e ek ke e e ok Ak e e e e ek ok ke END OF REPORT **************************“w*****
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- DRAWING #:9750D05 REV, 3
PART # 9?50D05H01
WEC SERIAL :
RADIOGRAPHIC EXAMINATION REPORT
Tech No:_ WE-090 Rev. A Page 1 of 1
Customer: N s No: v 28421-24
Pattern No: 933D923J01 P.O. No: BEWAD23048 PO ITEM 001
Material Speciﬁcation: CUST. SPEC.:9907A06 REV. 3, ASTM A351-94A GRADE:CF8
Description: NU IMPELLER Heat No: 420897
riﬁiCEDURE: :5:.:5'55%5'-":-'":ZEI-A;(:::':':-._:-'.;':;: ..Gll._:: Inch,s&rhi surt, | Weld | Accept | Rannrh T
QA-120 REV 11
ASTM A351-94A, A-B-C-D
SUPPLEMENT S5. - X

ACCEPTANCE:
9907A06 REV. 3,

PARA, 3.2.5. ASTM
E446, E186 & E280
SEVERITY LEVEL 3 AS
APPLICABLE TO SECT-
ION THICKNESS.

COVERAGE:

HUB AREA PER DWG #:
9750D05 REV. 3,
NOTE 4. ALL REPAIRS
IN RT COVERAGE

AREAS ,
QUALITY LEVEL:
2-2T

FILM QUANTITY:
149%17:3

ASME

CATE NO. QSC-204 EXP. DATE 9/23/98.

INSPECTOR/SNT-TC-34/ LEVEL Il CUSTOMER WITNESS
DATE: §- 2849 DATE:

FN 91130508 4%
23
PAGE W of 3|
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RADIOGRAPHIC TECHNIQUE
I
R ‘ DRAWING #:9750D05 REV. 3
NO: __WE-030 REV: A ____ PART #:9750D05HO0L
-sm; N 28421 P.O.NO: BEWA023048 PO ITEM 001
% H‘, ;n- 3.1' o '.,-ch....t ‘»—, \-3_ ‘::' iy .'I"'". e Tod SOUHCES ek f—, \ ‘;“ ST ."-.‘_-"'-, -"T,.'.",';.‘-,".,"_'.-;.“Z:;"_"_?:-". o ok _

1. VARIAN LINATRON 2000 - 8 MEV - FOCAL SPOT osss- DIAMEFEFI

2. COBALT 60 - 200 CURIES NOMINAL - PHYSICAL SIZE 194" x .326"

3. IRIDIUM 182 - 100 CURIES NOMINAL - PHYSICAL SIZE .141" x .213"

4, AUTOMATION IND, 300 KV X-RAY - F.S. 4.5 MM SQ.- PORTED - END GRD. ANODE - SPX-300KV
e iarms o LEAD SCREENS =gt o1 v femamp st o FILTERS (MINIMUM) ===~ -~
FRONT | BACK FRONT | BACK

VIEW
(INCLUDING MARKERS) | A-3-C-D

SOURCE | screens | 1 [ C [
MIN. S.F.D.
MATERIAL MIN
THICKNESS MAX
DESIGN MATERIAL |MIN
THICKNESS MAX
PENETRAMETER  [MIN

GROUP | |MAX
PEN. BLOCK  |MIN
GROUP|  |MAX
MINIMUM VIEW
FILM SIZE
QUANTITY TYPE OR EQUIVALENT TYPE ONE AND TWO
SOURCE POSITION NO.
FILM POSITION NO.

e Ty e L R

ACTUAL FILM COUNT SHALL BE INDICATED ON THE R.E. REPORT - MINIMUM QUANTITY IS:

2 14X17 7X17 4.5X17 11X14 10X12
8X10 EX7 4X10 5X10
ASME QUALITY SYSTEM CERTIFICATE
NO. QSC-204 EXP. DATE 9/23/98. PAGE2 OF 3 ]
_ ATlas

o pace 13 oFr31 <23
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HEEE RADIOGRAPHIC TECHNIOUE

0._WE-090 Rev.__A Page _ 3 of 3

Customer: IINIGNGNGNGGG -Scrial No. N 28421

attern No.: 9330923J01 P.O. BEWA023048 PO ITEM 001
DRAWING #:9750D05 REV. 3, PART #:9750D05H01

 ASME QUALITY SYSTEM CERTIFICATE NO. QSC-204 EXP, DATE 9/23/98.

W PAGE T1 OF J1 -y
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Cnslomer
P.0. MNo.

Customer Spec.
Malkerial Spec.

Grade

‘allern No.
H Serial No.

lleal. No.

Special Information: SERIAL

Tnspector(s) Qualification(s): $ SNT TCIA Level II ___ OTHER
Inspect Procedure: QA131 REV 11 IN131A1401

Covorage

Accept Criteria @ 9907A06 REV. 3, PARA. 3.2.4.1, IN131A1401

Acceptance of
(check one}

Weld
Prep

w1 — B — 2
w2 (5,/6)

CERTIFICATION !F L!!!l! !!Il!ll&u !!!IINATION

BEWA023048
9907A06 REV. 3
ASTM A 351-94A

B ws ae as ae

CFg
: 933p923J01
: N 28421 =

DWG# 9750D05 REV. 3, P.O. ITEM# 001, PART# 9750DO5HO1

ASTM A351-94A SUPPLEMENT S6

Bll accessable surfaces, weld preps, weld repairs.

Final
Surface Name

=)
[T}
[:
i

Inspector:
Cust. Witness:

Inspector:
Cust. Witness:

Inspector:
Cust. Witness:

Inspector:
Cust. Witness:

Inspector:
Cust. Witness:

- Quality Control Verification No :

ASHE Quality System Certifiéate No. QSC-204, 9/23/98

Method of pre and post cleaning was Steam Cleaning with water and “Simple Green™ degreaser.
Penetrant materials applicd by spraving,

Part Temp. - Penetrant Materials Temp, -

_ A
Penctrant dwell thne Drving tinw Developing time A TLAS

paGE 4— or 3| 23

NIZREEREICB LEToTARTE EHA.
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PENETRANT EXAMINATION RECORD

ik 1 — 2R — 2
wf+3(3,/3)

.5 S

REREHAEIR
Q. A Depariment
Inspection Section

Order No. Customer

TEEE 2—207127 x x x |MERAWEREET1FH
Name of Part Drawing No.

SO 114E801-R12

& % = g

Material Quantity

ASTM-A351~CF8 1
# ¥ 4 P
DETAIL WRITTEN PROCEDURE TABLE
= % L] 1% ®

Test Method Color Contrast Penetranl Melhod Fluorescent Penelrant Melhod
mE x| UneaunnEs U gxsngss

&ene i&ranﬂtl OSUPER-CHECK UP-  [@RED MARK R-]A NT SPECIAL  [INEO-GLO ( )
Emlsifier | QsupeR-GLO « ] - NBO<CLO. ( )
wendVel | OSIPER-CHECK UR-  [URED MARK R-IN NT SPECIAL  CIVATER

Developel | OISWER-CHECK UD-  (RRED MARK R-1S NT SPECIAL  CONEO-GLO ( )

P;ﬂii;:rl - Aerosol Cans Brushes N Dipping Fazeiraal Time

B S IFV— Nr® 2 % 2 & RN

ot o ishing Enulsify Tine
ER TR B K EENT
Drying Method - Normal Evaporzlion - Dryer Dryiag Time

KR B2 N R R

De;::ggéng Aerosol Cans o Sur‘av g Dry Developing Time

R » e 7= 27— & RaRm
TestOPet [ mimosms (%, s shns
Ve | w1 asEs2 1 mEgRes l Froceds Lo [ KT1-21-A171
Remarks

m =

Test. Dale

wgs H(F.02/7 3 2

Result

s

IR IR LETOTARTEEEA,



Be P 5 ) R £

No. mikl —#&IET—15 R HFIET
(BI-38 7= —&-4:38)

B M SIBRER TE—F, WA T LR TFE—F BOIREGEEIKRE Y 7+
— & PREIEERK R T2 —FI2oW\W T, ZHE TICERBRERELH S
X, BUSHERH, B R OB A 4R T 5 2 &,

[A] & KR TE—H OFRERKIILLTO@®EY T,

O KBBRERY SE—F
B < 2
Hukkies) « Bk gaitZe L

@ NEHPAT VR TE—H
B oo v
ORI - BUREST2 L

@ 1RBEHKRN T E—H
Bk 148
BURBEH : TRHRED®
BRG] - 551 6[EIEMIF (1 995~19 964 KW
W1 7TEERKE (199 74E) (2268 SBgE

@ BREMBRERAKR Y TE—4
(=¥ 1 2R

ORI - DU M7 L

Ut




Be P 5 ) R £

No.

mik 1 —fRIET—2 7 HA AT

B

i

(B -84 — 7 W=2AKIE A — 7 v/ 3[Flii o — 7 L)

T A HE R O BRBE T IZ3 W TRRREZR 0 & D ARIE 7 — 7 /L K O[] il
=T MZoWT, TFRFNT T2 s O —7 WRRELA BT R A o
Tl BB Rk (INES-S5-0903) | B OF TR ) RAHTO 4 —7 Ak
FELLFFE Y A K (JNES-RE-2013-2049) | ITR STV 5 1R R LT
A AE > T BB OTHRIC OV THIIT 5 2 L.

0

Frk2 741 1 A1 6 HOERHFERZRTHFEEOMERHEICLV S
(ERIAFEA O — MM IE 21TV, BREHEEREIFOREE T2\ THREZE
RO AIETES—T N (EERPHA — 7 L B OSEIRKK - — 7 V) e OVl &
— 7 (R =EFr—7 ) oL, TR IBEEFH O — 7 VAR
FALFEAH 7 A F (JNES-RE-2013-2049) | (T RENTWAHHIAZRE 2 7-fe
PEFF 21T Lz, & OfERITEE S — 7 LV aFHl # 0P27 ~28 K ONAl fih 4
— TV EOPISIC TR L TV E T,

BB, Ml WTE TRFH7 7 > O r—7 WREE( T
TEWFZCIC T A i ks (JNES-SS-0903) | ORERGE £ 4 H - 2MERE
H&EiT->THBY x4,

Lk




Be P 5 ) R £

No. @ik 1 —fitE— 3 HG TR
(3,8-44H)

B M * 2 OFEBAELFNK EF BT RETRORELSLFRICBWT, ik
BRI FOBR (3. 14. 11-12K) NHELE LEZETILEDH HRGE
HeFESR (£FO) & LTHHENRWEBAARRTH I L,

[0 8 BEERIERER L F OFMTix, BAAOEMBAR L MLEE LT, MERL2 E

LRI HLBEOHHFFELHEFRETROLBY ML TWET,

[ RE OB A Rk LE) ]
BERS OREN IS SR |« 5REE B, B TRIL L IXEH) T3
EIEE LT, MELSMmNRE L,

[ K& OBE (BEHVH) ]

BIEOFEHZIT->THY, RKIZEENEELTH, BRREIZL-T
EHL XN DR OB OMET CIXHIMEEK T~ IRMchH I th
b, MBEREEICEEEZ 525D TIERY,

EWE LT, R2OMIHFER L LT IRREEME O R (BER L) J -
O, IR&KEMHOEE (BEHVE) | - BEREL, LELOFHENE
ZHWER L LCRETDHLLELET,




Be P 5 ) R £

No. ikl —MitE— 4 Ci Ty
(5H)

=i B CIER T2 B OFEICE 3 5 JLHEHEEE) S s M UM% G A 1t
Bl S d O RNEERIE KOESm., $hE ) 27T 25 2 &,

[\ % MERRBRIR R OFOM B OB, R OG0 o L 1E 2 B

T BB CPRSERT I BRBIESS) | (HES3 WE Lz i
MBS s I 0 FHIE 1T > TVE T,

OBIRZ 55 E L CORET 5 IEERES)
CREANRY BT EES  MIEEBDEEAmAS BRI K D B e R
Ss-1 : %t FIARHEE AR
UK fe KNGEEET00em/s?, $niE e KNEEE46Tem/s?)
- WrEE TV E V2 FEIC L D R EhREAAS R X D R HEHRE)
(b3 & Skl i i)
Ss—2~4 : FO-A~F0-B~HE )| )=
Ss=5 : LK) @
OmBIRZfERTRET 5 ALEHES)
(RSO PR R, AL v B W ST P s H )
Ss—6(EW) (NS) : SHUUR PG HIGE %2 %5 18 L 7= HiZE )
(BFEH LB (EWHMm)  (NSH) )
Ss-7 s AbHEE W X TR R A B L T R S

PRGBS d ISoV T, S s 1R L THRIK0. 5% 7 U 7= Hfem)
& WL BB & L CRE LT T

FEHEHREY S s ROMEREHAMES) S d DREIIMEERIEZ R 1, 2
IR LET,

T/, EUEHERS s DINEARY ML EH 1z, EHEHETS s o
WL RERIE A 2 1R LET,

1D/




# 1 FEMEHEES s O AMEE

o fox RN
JEHE b
KI5 1) MWL)
Ss—1 A% AT A TR 700 cm/s? 467 cm/s?
Ss—2 376 em/s? 334 cm/s?
FO-A~F0-B~HE )| 7 Iz 5 :
Ss—3 : gl 396 cm/s® 313 cm/s?
i &I LT - e
Ss—4 255 cm/s® 218 cm/s?
Ss—5 AR & % 1 L 7= R 374 cm/s* 320 cm/s?
SSHUR R (EWAH) 531 cm/s?
S 5—6 485 cm/s?
FSHUR PSR (NS H ) 528 cm/s”
Ss—7 Ab v B W ST R A 620 cm/s? 320 cm/s?
#2  GMEERGHHHES S d O AN E
PP 9, 1B
s R G H R S
K J5 1) BRIEL ST 1)
Sd—1 X ot PR RS b 7 2 350 cm/s? 233 cm/s?
Sd—2 188 cm/s® 167 cm/s*
FO-A~FO0-B~HE )| 17 ;& . 2
Sd—3 S 198 cm/s? 157 cm/s?
AL LT R e AR
Sd—4 128 em/s? 109 cm/s®
Sd—>5 EAR) T g 2 35 58 L 7= iR 187 cm/s? 160 cm/s’
FSHUR SR (EW W) 266 cm/s®
Sd—=6 243 cm/s*
JSEUR PR (NS ) 264 cm/s®
Sd—7 Ak B W ST R M 310 cm/s? 160 cm/s?
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T BHLELE,
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COEFFICIENTS G, THROUGH Gs FOR SURFACE CRACK AT POINT 1

2004 SECTION XI1. DIVISION |

TABLE A-3320-1

ikl —mE—10 WfF—1

Flaw Aspect Ratio

an
at 0.0 0.1 0.2 03 0.4 05
UNTEORM 000 12208 [1.0969_ _ Loast 1.0727 1.0564  1.0366
G 0.05 11461 1.1000 1.0879 1.0740 1.0575 1.0373
010 11945y 11152 _ 10947, 1.0779 1.0609  1.039
0.15 #6570 1.1402 1.1058 1.0842 1.0664 1.0432
1.3654 11744 1.1210 1.0928 10739 1.0482
0.25  1.4929 1.2170 1.1399 1.1035 1.0832 1.0543
0.20  1.6539 1.2670 1.1621 1.1160 1.09%0  1.0614
040  2.1068 1.3840 1.2135 1.1448 11190 10772
050  2.8254 15128 1.2693 11757 11457  1.0931
060  4.0420 1.6372 13216 1.2039 11699  1.1058
070  6.3743 1.7373 1.3610 1.2237 11868 11112
080 11891 1.7899 1.3761 1.2285 11802 1.1085
LINEAR 00 07622 [0k _osaee] 07019 0.7214 07411
6 005  0.7624 0.6651 0.6833 | 0.7022 07216 0.7413
010  07732_J_08700_ _ 068551  0.7031 07221  0.7418
0.15 2975 0.6780 0.6890  0.7046 0.7230  0.7426
08267  0.689] 0.6939 07067 0.7243  0.7420
025 08706  0.7029 0.7000  0.7094 0.7260  0.7451
030 09276 0.7193 07073  0.7126 07282 0.7468
0.40  1.0907 07584 07249 07209 07338 07511
050 13501 0.8029 0.7454 0.7314 07417  0.7566
0.0 17863  0.8488 0.7671 0.7441 07520  0.7631
070 26125  0.8908 0.7882 07588 07653  0.7707
0.80  4.5727 0.9288 0.8063 07753 07822 07792
QUADRATIC 000 06009  0.5078 05310  0.5556 0.5815  0.6084
6 085 0599  0.5086 0,5313 0.5557 05815  2.6084
010 05996  0.5109 05323 0550  0.5815  0.6085
015 06088 05148 05340 05564 0.5815 0.6087
0.20 0.6247 0.5202 0.5364 0.5571 0.5815 0.6089 - REGIEZ Sum
025 06475  0.5269 0.5394 0.5580 0.5817  0.6093 _ _
030 06775  0.5350 0.5430 0.5592 0.5820 0.6099 o o P RIGIEZ 10mn
040 07651 0.5545 0.5520  0.5627 0.5835 2.6115
050 09048 05776 0.5632 0.5680 0.5869  0.6144
0.60  1.1382 0.6027 0.5762 0576 05931  0.6188
070 15757 0.6281 0.5907 0.5674 0.6037  0.6255
0.80 25997 0.6513 0.6063 0.6031 0.6200  0.6351
CUBIC 0.00 05060  0.4246  0.4480 0.4735 0.5006  0.5290
Gy 0.05 05012 0.4250 0.4482 0.4735 0.5006  0.5290
010 05012 0.4264 0.4488 0.4735 05006 05290
0.15  0.5059 04286 04498 04737 0.5001 0.5289
020 05152 0.4317 0.4511 0.4733 0.4998  0.5289
025 05292 0.4357 0.4528 0.4741 0.4994  0.5289
030  0.5483 0.4404 0.4550  0.474% 0.4992  0.5291
040  0.6045 0.4522 0.4605 0.4763 0.4993  0.5296
050  0.6943 D.4665  0.4678 0.4795 05010  0.5316
060  0.8435 0.4829 0,479 0.4853 0.505¢  0.5349
0.70 1.1207 0.5007 0.4880 0.4945 0.5141 0.5407
080 17614 05190  0.5013 0.5085 05286  0.5487

GENMERAL NQTE:

Interpolations in a7 and 2/ are perm’tied.
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JImet=M;- C1-Aac2
M;=0.863[fit Ik 1E A,B]
Ci1=expl0.147+2.64-1og(USE %) —0.00087- T}
C2=—0.549+0.38310g(C1)
USE #H3%1i : 60 Al Ao 5 Vat s cofE (=)
T: #FihEcomE (=CJc)
(Higi : JEAC4206-2007 Fft/@#E G G-3200)
(2) Japp DEH
RMERE a lokf4 2 E RHERE S Japp 1T, KOFE 1 OFHM &M
FEIZFHl L ThWET,
Japp=1000- (K1) E
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K, =0.961(K;, + K, )+0.961C- K,

C=1.0—{—0.159(a/t) +0.155}( 0 t/ 0 tota1)
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0 toral : KGR SNLEDIES) (S s MR ET) (MPa)
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K| ¢, %, ASME Code Section XI, Appendix A Of# (15351 Z BRIBT L
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