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‘ Arizona Public Service Company

P.O.BOX 53999 « PHOENIX, ARIZONA 85072-3999

102-02533-TRB/JRP
June 14, 1993 -

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk

Mail Station P1-37

Washington, DC 20555

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Unit 2
Docket No. STN 50-529
Preliminary Steam Generator Information
File: 93-056-026

The purpose of this letter is to provide you data from the PVNGS Unit 2 Steam Generator
tube rupture investigation. Please note that this information is in preliminary form and has
‘ been marked as such. A summary list is also enclosed for your information.

Should you have any questions, please contact J. R. Provasoli at (602) 393-5730.

Sincerely,

Qeckind G dounii 4
Thomas R. Bradish, Manager

Nuclear Regulatory Affairs
TRB/JRP/ap

Enclosure

cc. B. H. Faulkenberry
C. M. Trammell
K. E. Perkins
J. A. Sloan
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SUMMARY LIST
June 14, 1993
Revision A

IV.  SUBSEQUENT ACTIVITIES “
A. ORIGINAL SCOPE OF ECT FOR UNIT/2:
B. ECT INITIAL RESULTS

MISCELLANEOUS
PRELIMINARY LAB RESULTS
TUBENO. R117C 40
“ Ri116 C' 41
R29C 24
R22C 13
R103 C 156
R105 C 156
R117 C 144
R 127 C 140
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> REV A ' June 1, 1993

IV. SUBSEQUENT ACTIVITIES

A. ORIGINAL SCOPE OF ECT FOR UNIT 2.

N

Previous tubing indications that had been 1dent1ﬁed in Palo

\ aﬁ)d?vért calisi

A

Wear at the, col leg comers %ﬁtwﬁlgs

,.d crackmg n%e;;tto the stay rods.
: 2{{5%
adlus bends.

v

-34-







- REV A : June 14, 1993

‘ IV. SUBSEQUENT ACTIVITIES (cont.)

A. ORIGINAL SCOPE OF ECT FOR UNIT 2.(cont.)

Qé" oil (MRPG "or
*e*g& X

hot leg side.

. -35.
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REV A June 14, 1993

SUBSEQUENT ACTIVITIES (cont.)

® -

ECT INITIAL RESULTS

steam generator tube rupture. The original outage was scheduled 't }B
N

1993. The initial examination plan for both steam generators wasz
R % 3
bobbin examination with approximately 10%:0f the tubés#? o

U-bend from both

Eat

&

e;;hﬁed A‘Z—lhch long “ﬁshmouth” rupture was found in this tube starting

the iﬁ‘agyﬁﬁbns are addressed later in this report.

-36-
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> REV A June 14, 1993 i

‘ IV. SUBSEQUENT ACTIVITIES (cont.)

B. ECT INITIAL RESULTS (cont) " ;

: -37-
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O9H -

o8H

07H

06H

05t

" 04H

03H

2" TYP .

o2H

1
01H

TUBE
SHEET

*% ,
. ) PIECE #17 - 13 1/8"
(REF. ‘ONLY --TUBE ' :
DOESN'T GO THRU 09H :
: ) | pIECE #16 - 22 1/2"
T 450%
. 310.75 PIECE #15 - 23"
PIECE #14 - 21 1/2"
45" . -
, 265.75 PIECE #13 - 21"
41" PIECE #12 - 20 1/2"
, 224.75 PIECE #11 - 19 3/8"
a2t - PIECE #10 - 19 1/2"
: 182.75 PIECE #9 - 21 7/8"
43" PIECE #8 - 18 1/2"
, 139.75 PIECE #7 - 22 3/8"
PIECE #6 - 18"
41“
98.75 PIECE #5 - 24 1/2"
[ { |
43 PIECE #4 - 16 1/4"
C} 55.75
A ' PIECE #3 - 24"
. 15 1/2"
.i __40.25 PIECE #2 - 20"
i ]
A
l 16 1/2" /
« /
23.75" <pIECE #1 - 28 3/4" .3

Ly

355.75

TUBE L17-40

*

» a0

<~ WHIP CUT AT 359 1/2" FROM PRIMARY FACE

(BELOW BATWING)

(Y MEANIAL 3CLILE
TOWARDS ls~Yo

DRILLED WHIP cCutT

BELL -~ 0.5"

(1) ANMAL TiG 3RIBE TOWALRLS 54O
(3) VERTICAL TIG PASSES
FROM 24 1/4 TO 23";

(2) SPRIAL TIG PASSES

T70. .75"

st 3/4" DRILLED OUT OF TUBESHEET

DISTANCES BETWEEN CENTERLINE OF TSP's (O1H IS A 1" ''HICK
BAFFLE PLATE AND ALL OTHERS ARE 2" THICK' EGGCRATLS)

** DISTANCE FROM PRIMARY FACE TO CENTERLINE OF TSP

NOTES: NOTCH IN TUBE SAMPLE IS ON TOP END (OPPOSITE TS)

*

Ea \“:
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AN AREA OF SHALLOW IGA oN TuBe 0.D. - THE MAXIMUM DEPTH WAS ABOUT 5%
OF WALL.
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PVYA7=% - 173
B ip0°

1 fo052050¢+6

250 ¢

F7lLg

'GREY AREA IS "RIDGE" DEPOSIT BETWEEN TUBES ‘117-40 anp 115-40. THIs

PHOTO WAS TAKEN AT THE THICKEST PORTION OF THE DEPOSIT; WHICH MEASURED
2.5 MILS. ‘ -

-
-
-
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X 952
27224

6 MIL SCRATCH.

PHoto oF IGA/IGSCC unpER 0
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ot

T

F733

275 N

3= R TEE

coper® [ 7-HO1=5
SEeYEs

LONG, SHALLOW SCRATCH WITH IGA/IGSCC AT BOTTOM. THE SCRATCH WAS
APPROXIMATELY 0.6 MILS DEEP, WITH A FEW MILS ATTACK AT BOTTOM.
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¢ . 355.75%%
09H —3

(REF.ONLY - TUBE

DOESN'T GO THRU O09H

S

TUBE 116-41

PIECE #19 -,19 1/2"

PIECE

i ashx #18 - 14 5/16"
. 310.75 : -
0BH  — . _PIECE #17 - 23 3/16"
450 PIECE #16 - 21 11/16"
265.75
07H ; ] PIECE #15 — 22 1/4"
L PIECE #14 - 18 3/4"
224.75
06H [ ) PIECE #13 - 23 3/8"
42"
PIECE #12 — 17 3/8"
182.75
05 ) PIECE #11 - 23 3/4"
430 PIECE #10 - 22 3/8"
139.75
oAt cn————/> PIECE #9 - 24 3/4"
41n PIECE #8 ~ 13 1/2"
98.75
o3m ¢ , PIECE #7 - 24 7/8"
43" PIECE #6 ~ 22 5/8"
2" TYP ~= <
v 55.75
020 | :
A PIECE #5 ~ 16 1/8"
- 15 1/2" ‘
o et PIECE #4 - 12 3/4"
| 16 1/2% || PIECE #3 - 5 1/8"
‘ 1 PIECE #2 =~ 13 3/16"
‘PUBE - _ K
SHEET : PIECE #1 - 15 1/2"
-

*

«

<——3/4" DRILLED OUT OF TUBESHEET

DISTANCES BETWEEN CENTERLINE OF TSP's (OlH IS A

BAFFLE PLATE AND ALL OTHERS ARE 2" THICK EGGCRATES)
** DISTANCE FROM PRIMARY FACE TO CENTERLINE OF TSP
NOTES: NOTCH IN TUBE SAMPLE IS ON TOP END (OPPOSITE I'S)

—- (2) SPRIAL TIG

REVISION 2

<—WHIP CUT AT 358.35" FROM PRIMARY FACE

{DELOW BATWELNG)

() MechANeRL SCRIBE
TownAps 111 -4l

DRILLED WHIP CUT
BELL - 0.5"

(3) VERTICAL TIG
PASSES FROM
24 1/4 TO 23";

PASSES 23 TO .75"
(Y ML 16 seufe Towndpy
EEN Rl 1|

1" THICK
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WHIP cuT END OF TUBE 116-41, sectrioN 19. SHOWING WEAR MARK CAUSED BY
CONTACT WITH UPPER SCALLOP BAR.

MAXIMUM WALL PENETRATION WAS
APPROXIMATELY 50%.
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* Percentage in parentheses is maximum crack or {GA depth; revised maps will be sent Monday

— Cm
5 ESULTS AFTER DESCALING/SWELLINGSZ,/5/73 &
- 1
- Results " T
Tube |Seclion| Crack | Other |[Scratches ©o
No. - No,___| Indications | Indications | Present Remarks ' =S
117-40 17 [Yes (50%)*; Yes Yes Mixed IGA and IGSCC under axial deposit ridge over about 12 inches =
(229%)*” : Multiple partial axial scratches with associated consistent cracking and/or IGA =
16 |Yes (15%)*t Yes Yes Three axial scratches (one partial length) — most with intemittent cracking; general light IGA r N
] (10%)* Deeper IGA at spalled deposit redions b
; 15 | Yes (10%)* Yes Yes Three axial scratches (one partial length) — most with intemmittent cracking; general light IGA
Tig (15%)* Deeper IGA at eqgcrate wear marks; specimen to be incrementa'ly ground
,.:::, ] 14 Yes (5%)* Yes Yes Multiple axial scralches — most with intermittent cracking; general light IGA =
13 Yes No Yes Multiple axial scralches — one with intermittent cracking 3
-1 12 No No Yes Multiple axial scralches; some possible minor wastage X
11 No No Yes Multiple axial scratches; several minor wear marks S
A 10 N/A N/A NIA Not tested; used for base metalcharacterization =
K 9 No No Yes Mulliple axial scratches =
8 Yes No Yes Mulliple axial scratches — one vith a short crack: some possible minor waslage @
K 7 No No Yes : Mulliple axial scralches; some possible wastage
, 6 Yes No Yes ¢ Mulliple axial scratches — one vith a short crack
y z ) 5 No No Yes ! Mulliple axial scratches: one minor wear mark
i . - 4 No No Yes Multiple axial scratches
“ 3 3 *Yes Yes Yes ) MuRiple axial scratches — two with occasional minor cracking and/or IGA
| 2 No No Yes { Twofull length scratches ~ one intermittent: one partial length axial scratch
< 1= 1 N/A NIA “N/A__ § Nottested . -
. | 118-41 19 | Yes (12%)* Yes Yes ! Two partial length axial scratches with associated intermittent cracking and some minor 1GA =
- 18 Yes (5%)* Yes Yes Cne {ull length intermittent axial scratch with associated intermittent cracking and minor IGA =
=1 17 Yes (5%)* Yes Yes Two axial scratches with associated intermittent cracking and some minor IGA =
- 3 16 Yes Yes Yes Minor cracks and IGA (more prominent near top end) associaled with axial scratches x
Lo 15 No Yes Yes Possible minor IGA at eggerate gen. associated with wear marks: multiple axial scratches &
14 No No Yes Tear—drep shaped patlerns in circumferential band; cne full length axial scratch N
13 Yes No Yes Very minor crack just outside scratch: two full length axial scratches — one intermittent I
12 No No Yes___{ Two{ull and one partial lenqth axial scratches — one intermittent S
11 No Yes Yes | Spiralling axial minor IGA patterns near top; three minor wear marks; cne axial scratch
10 No No Yes Cnefull & one partial length intermittent axial scratches
9 No No Yes One full & one partial length intermittent axial scratches
8 No No Yes Two Tull & two partial length axial scratches
7 No No Yes Raough surface over bottom half; one full & one parial length axial scratch
6 ! -
5 No No §  Yes Significant wear mark; rippled OD surface at one localion; one fulf lenath axial scratch
4 No No :  Yes Minor wear marks; three intermiltent axial scratches -°
3 No No . Yes Two tull length axial scratches . S
2 N/A N/A_ © NA | Nottested
1 N/A N/JA ;N | Nottested
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PALO VERDE STEAM GENERATOR TUBE
DEPOSIT ANALYSES FLOWCHART

117-40-15FS

117-40-15 08H

117-40-9 FS

117-40-9 05H

117-40-2 FS (Leach)
117-40-15 FS (Non-Leach)
117-40-2 014 FDB
116-41-19A FS

22.13-2B2 FS

22.13-2B2 01H FDB

20 mg Samples

Balance

oo TS TR
B YN
€

; ,

ARC

LTC

XRD

* Emlsslon Spec.

117-40-9 FS
Total Carbon

117-40-9 O5H

_'.goml-quanuu"v. 117-40-15FS (Non'Leach)

116-41-19A FS

{
* ICP (A), B, Ca, Cr, Cu, Fe)
(Pb, Mg, Mn NI, T))
(Zn, SI, Mo, Sn & P)
** ISE(CI&F)
FAA (Na & K)
Total Sulfur (per ARC)

* Elements to be quantified
were established by prior

seml-quantitative analysls.
*¢ Clmay be analyzed by IC

F electrode may be attalned
on project.

117-40-15FS
117-40-15 08H
117-40-2 FS (Leach)
117-40-2 01H FDB
22-13-2B2FS
22-13-2B2 01H FDB

LEACH TEST (per ARC)
LEACHATE LEACHATE RESIDUE
* pH & Cond. ICP (same elements
ISE (CI & F) as non-leached
FAA (Na & K) samples)
IC (S ,PO;,cO;  Total Sulfur
NG, NQ ) (por ARC)

ICP (same elements
as non-leached
samples)

* Under cover gas,
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- Palo'Verde Unit 2 Steam Generator 22

5
: (B&W) Tube 116 - 41 Tube Section #19
., » o Tear drop shape wear mark, 0° orbitorary (3
s . f " .
_Whip CutEnd—, . #Ovewdeliiloms S
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FLTALY s Satersy
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116-41-18

116-41-17

s
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Tear-drop shape wear mark
Max. 25%TW
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AllIGA < 5% gradually diminishin
116-41-16 a f X

90°-
180°

270°-

00

o 1+ 2 3 4 5§ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20‘ 21

1 1 6-41 "1 5 Axial scratches, but no crack indications. :
Al B : C
90° . . . 7 : . . . . . . . . . .
e . . Coe o . )
oroe . N

i

00

o 1t 2 3 4 65 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

o 1 1 6-41 "1 4 Axial scratches, but no crack Indications. D
: A|B A , C
90°+ . . : . . . . ' . S .
180°- o . N
o . ) ¢
270 - - & H : T " - 2 ] 0 f i " "
0oL . * i ) ||

c 1 2 3 4 65 6 7 8 9 10 11 12 13 14 15 16 17 18

AHVNIRI T34
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g 0°~ T ; - ) L] ; [ 5 : g -
: : T o
180°- . . . i , s, . ! : T
270° . : . e
o — ' - : . 1

6o 1+ 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

1 1 6'41 "1 2 Axial scratches, but no crack Indications.

“Ta B ; — Ic
90°- . . . . . . . . . ‘ . . . ) ; .
180°- cooe C , I
270°- . . . . . . . ; .
0° :

6o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 1 6-41 '1 1 Axial scratches, but no crack indications.

0° :
Al|B .
90° : o
180°- e, N
7 L —"3 H H !
270°] o . = P

00..4 —-d b R

6o 1+ 2 3 4 5 6 7 8 9 10 11 12 13 14

5 16 17 18 19

20 21 22 23







00

1 1 6-41 -1 O Axial scratches present, but no crack Indications.

A
90°-

180°

270°]

00

B :

E

*00

1 1 6-41 -9 Axlal scratches present, but no crack Indications.

6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

90°
180°-

270°-

OO

0

00

1

2

6

7

8

1 1 6-41 -8 Axlal scratches present,

9

but no crack Indicatlons.

10

11

12

13

T |A
90°-

180°

270°-

o L

B

C

8

9

10

11

12

13

14

15

16

17

18

19 20 21

2 23 24
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1 1 6-41 -7 Axial scratches present, but no crack indications.

A|B o b c
90°- g P
1 : S z '
180°.] [ P
270° ' '
00

o 1+ 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 1 6-41 -6 Axlal scratches present, but no crack Indications.

0° —
Al B b : C|[D

90° o ; Coe
180° ; E
270°.] ; ,
¥ H
3 i
00 * H

-0 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

, Area where tube OD was rippled.
1 1 6'41 '5 Axlal scratches present, but no crack Indications. /

0° ;
{ .
90> - od - N V¥
180 : R
- v 2
270°] i runca
i SOTTRL
i e 2
0° - : i — Pl
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 s rzeaR







1 1 6-41 -4 Axial scratches present, but no crack indications.

1800 . =

270°d \
0° :

0o 1 2\3 4 5 6 7 8 9 10 11 12
Minor Wear Marks

o 1 1 6-41 "3 Axlal scratches present, but no crack indicatlions.

180°-

270°

00

0o 1 2 3 4 5

' Axial scratches present, but no crack indicatlons.
116-41-2 B

A 1a@1q C D

0 1 2 3 4 5 6 7 8 9 10 11 12 13
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TUBE SECTION 116—41

PRELIMIN@Y

EXAMINATION METHOD

PIECE NO.

Nondestructive Examinations:

11213141s5l6lz]|8lol10l11112113114115]16117118][19

Receipt Radiation Surveys D|D D
Inspections Establish Tube Orientation D|D D
Visual Visual Examination DI|D D
Inspections Macrophotography DID D
Dimensional OD Measurements DID D
Inspections ID Measurements D| D D
Eddy Current Bobbin Coil ECT D|D D
Inspections MRPC ECT D|D D
Rotating Field Probe ECT DD D

A N O T T T : D

X—Ray Radiography

Helium Leak Test

b

Destructive Examinations:

Ds “*.', Ty

%

Deposit Tube Swelling
Collection Scrape Deposits
Fluroescent Descale

Liquid Penetrant
‘Inspections

Initial Fluroescent PT

Post Decsale Swell

SEM/EDS

Metallography

“Microhardness

__SAM/XPS

Post Swell Fluorescent PT

!

Deposit
Analyses

XRD

Emission Spec. (Semi—quant)

Perkin Elmer (Total C)

ISE (Cl & F)

ICP (Pb, S, et. al.)

Flame AA (Na)

Total S

Leachate

=

S -

Tube Material
Characterization

Bulk Chemistry

Tensile Test

Dual Etch

Microhardness

Modified Huey Test
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PRELINGYARY

EXAMINATION METHOD

JUBE _SECTION 116-41—1

Nondestructive Examinations:

Receipt Radiation Survays DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination ZNOTTOIB
Inspections Macrophotography 0‘1?,-1?[(1 i
Dimensional OD Measurements NOETOBE . ‘&%\%“ﬁ%ﬁ
Inspections ID Measurements i N G ;
Eddy Current Bobbin Coil ECT
Inspections MRPC ECT
Rotating Field Probe ECT
X-—Ray Radiography
Helium Leak Test
Destructive Examinations:
Deposit Tube Swelling
Collection Scrape Deposits
Fluroescent Descale
Liquid Penetrant Initial Fluroescent PT
Inspections Post Decsale Swell
Post Swell Fluorescent PT
SEM/EDS

Metallography

Microhardness

SAM/XPS

Deposit
Analyses

Leachate & Residue

Tube Material
Characterization

Bulk Chemistry

Tensile Test

.\IOT*TOBEDO'<
NOTTO BEDOR

Dual Etch

Microhardness

o Nora«‘rosssi .
. NOTTOBEDONE

Modified Huey Test







| EXAMINATION METHQOD

|

| PRELIMI@ARY

~-LUBE SECTION 116—41-2

Nondestructive Examinations:

Liquid Penetrant
Inspections

Receipt Radiation Surveys DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS -

Inspections Macrophotography DONE
Dimensional 0D Measurements DONE
Inspections ID Measurements DONE

Eddy Current Bobbin Coil ECT DONE, NDD

Inspections MRPC ECT DONE, NDD

Rotating Field Probe ECT DONE, NDD

X—Ray Radiography DONE NO DEFECTS NOTED
Helium Leak Test : N 11O BEDONE S
Destructive Examinations:
Deposit Tube Swelling R/T ISOLATED BEFORE SWELL, UPPER SECTION ONLY SWELLED(BURST)

Collection Scrape Deposits DONE
Fluroescent Descale DONE

Initial Fluroescent PT

Post Decsale Swell

Post Swell Fluorescent PT

SEM/EDS

DONE ON ID AFTER ( CLAM SHELL SECTION NO DEFECTS

Metallography

Microhardness

SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch
Microhardness
. Modified Huey Test

- ; emo'aémma







PRELIMIMGRY:

] EXAMINATION METHOD

TUBE SECTION 116—41-3

Nondestructive Examinations:

Receipt Radiation Surveys DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements T TO'BEDCGN
Inspections 1D Measurements TTO! BE}BGI’\
Eddy Current Bobbin Coil ECT
Inspections MRPC ECT

Rotating Field Probe ECT

X—Ray Radiography

Helium Leak Test

Destructive Examinations:

0 , O*BE DQNE‘:@:

Deposit - Tube Swelling
Collection Scrape Deposits
Fluroescent Descale
Liquid Penetrant Initial Fluroescent PT & D iy
Inspections Post Decsale Swell N/A = TOO SHORT TO SWELL :

Post Swell Fluorescent PT

SEM/EDS

DONE SEE CRACK_MAPS SRS

. Metallography

NOT.TO BEDONEL:
NGTJQBE,QONE
Microhardness \ 3
SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test

Dual Etch

Microhardness

Modified Huey Test
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PRELINARY

EXAMINATION METHQOD | TUBE SECTION 116—41—4
Nondestructive Examinations:
Receipt Radiation Surveys DONE
Inspections Establish Tube Origntatlon DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements DONE
Inspections ID Measurements DONE
Eddy Current Bobbin Coil ECT DONE, NDD
Inspections MRPC ECT DONE, NDD
Rotating Field Probe ECT
X—Ray Radiography
Helium Leak Test
Destructive Examinations:
Deposit Tube Swelling
Collection Scrape Deposits
Fluroescent Descale
Liquid Penetrant Initial Fluroescent PT
Inspections Post Decsale Swell
Post Swell Fluorescent PT
SEM/EDS

. Metallography

Microhardness

SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test e i BE
Dual Etch JE‘“NQ&TG BE GGNE

Microhardness

NOETOBEDON

Modified Huey Test

. NOTTOBEDON







EXAMINATION METHOD |

pRELIV@™ ™"

TUBE SECTION 116—-41-5

Nondestructive Examinations:

Receipt Radiation Surveys DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination BADLY BOWED, BENT, HAS A SEVERE SCRAPE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements SCRAPE DETECTED, WALL THICKNESS VARIATIONS NOTED AT UPPER END
Inspections 1D Measurements DONE
Eddy Current Bobbin Coil ECT DONE, NDD
Inspections MRPC ECT DONE, NDD
Rotating Field Probe ECT DONE, NDD
X—~Ray Radiography . .,',f‘-'\JG} i‘TQ BE;‘ D@)NE e
Helium Leak Test . DONES
Destructive Examinations:
Deposit Tube Swelling DONE, WALL THICKNESS VARIATIONS LEAD TO "BULGES* TOP END
Collection Scrape Deposits DONE
Fluroescent Descale
Liquid Penetrant Initial Fluroescent PT
Inspections Post Decsale Swell
Post Swell Fluorescent PT
SEM/EDS

Metallography

Microhardness

SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test N
Dual Etch
Microhardness L : %
L Modified Huey Test BEDONEL
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EXAMINATION METHOD

Nondestructive Examinations:

Receipt Radlation Surveys DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination
Inspections Macrophotography
Dimensional OD Measurements
Inspections ID Measurements ‘”%Xé’* :
Eddy Current Bobbin Coil ECT
Inspections MRPC ECT {/ -
Rotating Field Probe ECT B %«*a& o ‘BE DOI\
X—Ray Radiography 2 f" TOBEDONE:
Helium Leak Test NOTTOBEDONE SanaeRe
Destructive Examinations:
Deposit Tube Swelling
Collection Scrape Deposits
Fluroescent Descale
Liquid Penetrant Initial Fluroescent PT
Inspections Post Decsale Swell
Post Swell Fluorescent PT
SEM/EDS

Metallography

Microhardness

SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch

Microhardness

Modified Huey Test







] EXAMINATION METHOD

SECTION 116=41-7

Nondestructive Examinations:

Receipt Radliation Surveys DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements : **,',\;:"”’:\?% L NOTTOBED,
Inspections ID Measurements S f’i’:’:%i S ENOT:TOBED!
Eddy Current Bobbin Coil ECT
Inspections MRPC ECT
‘ Rotating Field Probe ECT
X—Ray Radiography
Helium Leak Test
Destructive Examinations:
Deposit Tube Swelling
Collection Scrape Deposits
Fluroescent Descale
Liquid Penetrant Initlal Fluroescent PT
Inspections Post Decsale Swell
) Post Swell Fluorescent PT
SEM/EDS

Metallography

Microhardness

SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch

Microhardness

Modified Huey Test

2 e
’\\‘?\'0' S






t EXAMINATION METHOD | TUBE SECTION 116—-41-8 |
Nondestructive Examinations:
Receipt Radiation Surveys DONE
Inspections Establish Tube Oriontation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography
Dimensional OD Measurements R O
Inspections ID Measurements DR ' SENEN
Eddy Current Bobbin Coll ECT _
Inspections MRPC ECT e e
Rotating Field Probe ECT __ |t v NOT TO'BE'DONES I
X—Ray Radiography . NG el S
Helium Leak Test L S s e

Destructive Examinations:

Deposit Tube Swelling
Collection Scrape Deposits
Fluroescent Descale
Liquid Penetrant Initial Fluroescent PT
Inspections Post Decsale Swell
Post Swell Fluorescent PT
SEM/EDS
Metallography
Microhardness :
SAM/XPS i
. Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry 7 : e NOTLIOBEDONEL e
Characterization Tensile Test _ u NOTTO.BEDON T
Dual Etch - NS T : ik s
. Microhardness
_ _ Modified Huey Test

Q | | PRELIMINARY







EXAMINATION METHOD [ —__ TUBE SECTION 116-41-9 I

—

Nondestructive Examinations:

Receipt Radiation Surveys DONE
Inspections Establish Tube Orlentation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements s NG‘E:TO BES*DO
Inspections ID Measurements 2
Eddy Current Bobbin Coil ECT
Inspections MRPC ECT

Rotating Field Probe ECT

X~—Ray Radiography

Helium Leak Test

Destructive Examinations:
Deposit Tube Swelling DONE™ " ",
Collection Scrape Deposits DONE .-~
Fluroescent Descale

Liquid Penetrant
Inspections

initial Fluroescent PT

Post Decsale Swel!

Post Swell Fluorescent PT

SEM/EDS

NOE?[G.’:BE-,}JG}NE S

p

%;»,»NOTssTO BEDONE . = =

Metallography

Microhardness

SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch

Microhardness

Modified Huey Test







| EXAMINATION METHOD

TUBE SECTION 116=41-10

Nondestructive Examinations:

Receipt Radiation Survays DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examinatlion DONE, SEE CRACK MAPS
Inspections Macrophotography DONE :
Dimensional 0D Measurements
Inspections ID Measurements
Eddy Current Bobbin Coil ECT
Inspections MRPC ECT

Rotating Field Probe ECT

X—Ray Radiography

Helium Leak Test

Destructive Examinat

ions:
Deposit Tube Swelling

Collection Scrape Deposits

Fluroescent Descale
Liquid Penetrant Initial Fluroescent PT
Inspections Post Decsale Swell
Post Swell Fluorescent PT
SEM/EDS

_Metallography

DONE, SEE CRACK MAPS
o &ﬁN@Ts*TQ BE. BBNE S

Microhardness

TO.BEDON

TOBE'DONE

SAM/XPS
Deposit Anal. of Non Leached Deposit }
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch

Microhardness

Modified Huey Test







| EXAMINATION METHOD

TUBE SECTION 116—41-—-11

Nondestructive Examinations:

Rotating Field Probe ECT

X—Ray Radiography

Helium Leak Test

Inspections

Destructive Examinations:
Deposit Tube Swelling
Collection Scrape Deposits
Fluroescent Descale

Receipt Radlation Surveys DONE
Inspections Establish Tube Orlentation DONE

Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional 0D Measurements .
Inspections ID_Measurements SOREENOETO;
Eddy Current Bobbin Coil ECT DONE NDD
Inspections MRPC ECT

DONE _

Liquid Penetrant

Initial Fluroescent PT

Post Decsale Swell

DONE

Post Swell Fluorescent PT

SEM/EDS

DONE, SEE CRACKMAPS

Metallography

Microhardness

SAM/XPS
. Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch
Microhardness
Modified Huey Test

S

PRELIMINARY




»
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EXAMINATION METHOD

Nondestructive Examinations:

TUBE SECTION 116-41-12

Receipt Radlation Surveys DONE
Inspections Establish Tube Orlentation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements CNOETOBED!
Inspections ID Measurements ANOTTO:
Eddy Current Bobbin Coll ECT
Inspections MRPC ECT
Rotating Field Probe ECT
X—Ray Radiography .
Helium Leak Test e
Destructive Examinations:
Deposit Tube Swelling
Collection Scrape Deposits
Fluroescent Descale
Liquid Penetrant Initial Fluroescent PT
Inspections Post Decsale Swell
Post Swell Fluorescent PT
SEM/EDS

Metallography

Microhardness

' ..Ncw‘ross DONEW*

SAM/XPS )
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch
Microhardness
Modified Huey Test







l EXAMINATION METHOD

Nondestructive Examinations:

TUBE SECTION 116—41-13

Receipt Radiation Surveys DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements NOT:TOBE:
Inspections ID Measurements 110!
Eddy Current Bobbin Coil ECT DONE, NDD
Inspections MRPC ECT b e P INOTT O BEDONE 4
- Rotating Field Probe ECT W 5 1'.” Lo @wﬁNG}m‘ Q:BE:DON Eﬂ’i*@";f}” fé’éﬁ?‘" e
X—Ray Radiography SN % “”’f ,.wﬁ%‘fﬁ, ‘NOTTOBEDON E%t%‘% Sl T
Helium Leak Test - & e P NO T O BEDONE S
Destructive Examinations:
Deposit Tube Swelling DONE-.
Collection Scrape Deposits DONE - .
Fluroescent Descale
Liquid Penetrant Initial Flurcascent PT
Inspections Post Decsale Swell
Post Swell Fluorescent PT
SEM/EDS

Metallography

mo‘r.;rafa

ijgro
Microhardness -
SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch
Microhardness
Modified Huey Test







EXAMINATION METHOD

TUBE SECTION 116—-41—-14

Nondestructive Examinations:

Receipt - Radiatlion Surveys DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements
Inspections ID Measurements
Eddy Current Bobbin Coll ECT DONE NDD
Inspections MRPC ECT %GNS*
Rotating Field Probe ECT BE*DGF\ %
X—Ray Radiography BEIDON : 2
Helium Leak Test ‘BERO) ”‘%w e
Destructive Examinations:
' Deposit Tube Swelling STOBEDON
Collection Scrape Deposits TO:BEDON
Fluroescent Descale DONE
Liquid Penetrant Initial Fluroescent PT NOTTO'BEDONES
Inspections Post Decsale Swell DONE
Post Swell Fluorescent PT DONE SEE CRACK MAPS
SEM/EDS :

Metallography

Microhardness

SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
: Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch

Microhardness

NoTTe émw&% =

Modified Huey Test







| EXAMINATION METHOD ____

TUBE SECTION 116—-41-—-15

Nondestructive Examinations:

Receipt Radiatlon Surveys DONE
Inspections Establish Tube Origntation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements DONE -+ !
Inspections ID Measurements DONE - .- ="
Eddy Current Bobbin Coil ECT ... .DONE, NDD ’
Inspections MRPC ECT NOETQ:BEIDONE
Rotating Field Probe ECT ¢ BED(
X—Ray Radiography D
Helium Leak Test
Destructive Examinations:
Deposit Tube Swelling
Collection Scrape Deposits
Fluroescent Descale
Liquid Penetrant Initial Fluroescent PT NOTTOBEDONES
Inspections Post Decsale Swell DONE
Post Swell Fluorescent PT DONE, SEE CRQCK MAPS
SEM/EDS . NOT-TQ BEEDONE:

Metallography

Microhardness

NOTTQ BEDONE:
OF.TO BE DONE

2

NOT.TO

o

SRR

NOT.10.BE DONE:
TTOBEDONE

SAM/XPS
Deposit Anal. of Non Leached Deposit ki
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch
Microhardness
. Modified Huey Test

T.TO BE DONE

PRELIMINARY
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EXAMINATION METHOD l TUBE SECTION 116=41-16 |

- Nondestructive Examinations:

“Receipt Radiation Surveys DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE -
Dimensional OD Measurements DONE
Inspections ID Measurements DONE B
Eddy Current Bobbin Coil ECT DONE NDD
Inspections MRPC ECT : SN 8
; i Rotating Field Probe ECT .
X—Ray Radiography o
Helium Leak Test

Destructive Examinations:

Deposit Tube Swelling
Collection Scrape Deposits
Fluroescent Descale
Liquid Penetrant Initial Fluroescent PT - : NOTTOBEDONE
Inspections Post Decsale Swell DONE
Post Swell Fluorescent PT - LIGHT IGA AT UPPER END SEE CRACK MAPS

: SEM/EDS

. Metallography

Microhardness

SAM/XPS
Deposit
. Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch
Microhardness
. Modified Huey Test

Ry

8 PRELIMINATY







| EXAMINATION METHOD

TUBE SECTION 116—-41—-17

Nondestructive Examinations:

Rotating Field Probe ECT

X-—Ray Radiography

Helium Leak Test

Receipt Radiation Surveys DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements DONE
Inspections ID Measurements DONE s
Eddy Current Bobbin Coil ECT DONE NDD
Inspecticns MRPC ECT

Destructive Examinations:
Deposit " Tube Swelling

Collection Scrape Deposits

Fluroescent Descale

Liquid Penetrant Initial Fluroescent PT
Inspections Post Decsale Swell
Post Swell Fluorescent PT

SEM/EDS

Metallography

Microhardness

SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch

Microhardness

Modified Huey Test

- olrlrialels .'K‘\:'
M'umm%

>"v







l EXAMINATION METHOD

TUBE SECTION 116—41—-18

Nondestructive Examinations:

Radiation Surveys

Receipt DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements DONE
Inspections ID Measurements DONE . W
Eddy Current Bobbin Coil ECT DONE NDD i
Inspections MRPC ECT e
Rotating Field Probe ECT o V@T&TO"BE DO \
X—Ray Radiography = VO}’&T,O BE DON
Helium Leak Test - !
Destructive Examinations:
Deposit Tube Swelling 2
Collection Scrape Deposits o :;;??%;'h OT%TO?BEe‘DONEwm%Y’@ T
Fluroescent Descale DONE - N
Liquid Penetrant Initlal Fluroescent PT e NOTIOBEDONES
Inspections Post Decsale Swell DONE
Post Swell Fluorescent PT LIGHT IGA ALONG WHOLE TUBE SEE CRACK MAPS
SEM/EDS INOTE N

Metallography

Microhardness

SAM/XPS
Deposit Anal. of Non Leached Deposit §:
Analyses :
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch
Microhardness
Modified Huey Test







| EXAMINATION METHOD I . TUBE SECTION 116—-41-—-19 |
Mondestructive Examinations:
Receipt Radlation Surveys DONE
Inspections Establish Tube Qtlentation DONE
Visual Visual Examination TEAR-SHAPED, DEEP WEAR MARK AT TOP END, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements WEAR MARK = 16 MILS DEEP
Inspections ID Measurements DONE -
Eddy Current Bobbin Coll ECT 09H+1,1=INAR7%
Inspections MRPC ECT 09H+1.1= 0.6/0.3/VOL
Rotating Field Probe ECT DONE .
X—=Ray Radiography DONE ONLY WEAR MARK SEEN
Helium Leak Test i ; 5
Destructive Examinations:
Deposit Tube Swelling
Collection Scrape Deposits
Fluroescent Descale
Liquid Penetrant Initial Flurcescent PT
Inspections Post Decsale Swell
Post Swell Fluorescent PT DEEPER IGA PATCHES, LIGHT IGA ON WHOLE TUBE, SEE'GRACK MAPS
: SEM/EDS DONE, WEAR MARK APPEARS TO BE MECHANICAL
. Metallography SECTION B-1A, NO EVIDENCE OF COLD WORK AT WEAR MARK -
SECTION A2 — DEEPEST IGP = 2 MILS s%TW
OTTQ:BEDONE
OTIQBEDONE
‘NOT.TOBEDONE. :
Microhardness SECTIONB-— 1& NO HIGHER HARDNESSES NEXT TO WEAR MARK
SAM/XPS i : i i : e
Deposit Anal. of Non Leached Deposit |

Analyses T
Leachate & Residue

Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch

Microhardness
Modified Huey Test







. . REVISION 2

| , |
-
98.75%% WHIP CUT AT 94 15/16 FROM
O3H } /" PRIMARY FACE (3" BELOW 03H)
K
PIECE #4 - 22 1/8%
431%
21 TYp e
55.75 -
) o2 =¥ | PIECE #3 - 25 1/2"
-
1" TYP 15 172"
om Y 40.25
(- ' PIECE #2 - 23 3/4"
| 16 1/2"
! < DRILLED WHIP CUT
BELL - 0.5"
TUBE |
sueer | 23-7%" PIECE #1 - 21 1/4"
o)
/1

(3) VERTICAL TIG PASSES
FROM 24 1/4 TO 23%;

(2) SPRIAL TIG PASSES
23 T0 1.3"

(1) Axial TIO ScRIBE Towlidns
30 =23

1.3" DRILLED OUT
OF TUBESHEET

* DISTANCES BETWEEN CENTERLINE OF TSP's (01H IS A 1" THICK
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10-Jun—-93 -

L___.,,EXAM!NA- ION METHOD

|
|
[ Total S

Nondestructive Examinations:

Receipt Radiation Surveys
Inspections Establish Tube Orientation
Visual Visual Examination
. __lnspections Macrophotography
Dimensional OD Measurements
Inspections ID Measurements
Eddy Current Bobbin Coil ECT
Inspections MRPC ECT
e Rotating Field Probe ECT

_X-Ray Radiography p
Helium Leak Test

Destructive Examinations:

Burst Testing Tube Burst Testing
Stereovisual Inspection
Photography
e Scrape Dep
.. SEM/EDS____§
Metallography __ [

Microhardness __ E

Deposil XRD

Analyses Emission Spec. (Semi—-quant)

__Perkin Elmer {Total C)

ISE (Cl & F)

ICP (Pb, S, et. al.)

Flame AA (Na)

Leachate

e _Tm T em ames memew

—————— i S S—

Tube Material Bulk Chemistry

Characterization Tensile Test

Dual Etch

Microhardness

"Modified Huey Test

- . oend

* To be taken trom non-swelled ring adjacent to burst section.

TUBE SECTION 22-13
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TUBE SECTION 29-24
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I EXAMINATION METHOD 1 TUBE SECTION 29—24—1 |

- ~_Nondestructive Examinations:

Receipt Radlation Survaeys DONE
Inspections Establish Tube Orientation
Visual Visual Examination : S = NOBTOBE: o
Inspections Macrophotography e e NOTTO BEDONE S o,
Dimensional OD Measurements o o NORTOBEDONE et : |
Inspections ID Measurements o NOTTOBEDONES e nsan e =
Eddy Current Bobbin Coil ECT s o S UNOTTOBEDONE hses e
Inspections MRPC ECT S SETENOTTOBEDONES:
Rotating Field Probe ECT _|& S NORTOBEDON .
X—Ray Radiography | - SENOTTO:BEDON e
Helium Leak Test NOGTOBEDON sl

Destructive Examinations:

) ) Burst Testing Tube Burst Testing NOTFIOBEDO
Stereovisual Inspection NOETOBEDO
Photography NOTTOREDON
Scrape Deposits NOT:TOBEDON
SEM/EDS - NOTETOBEDONE:
NOTTOBEDONE
. Metallography : NOTTOBEDONE:
Microhardness : =NOTTOBEDO
. i SAM/XPS : ; i NOTTOBEDON I
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
' Dual Etch
. 7 Microhardness

Modified Huey Test







Il EXAMINATION METHOD 1 ! TUBE_SECTION 29—24-2 ‘ |

s -

Nondestructive Examinations:

Receipt Radiation Surveys DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional , OD Measurements DONE
Inspections ID Measurements DONE g L
Eddy Current Bobbin Coil ECT 01H4-0.05 = 0.6/ /<98%
Inspections - MRPC ECT 01H+0.05 = NDD
Rotating Fleld Probe ECT DONE , .
X-Ray Radiography DONE, NO DEFECTS NOTED
Helium Leak Test DONE, NO LEAKS
. Destructive Examinations:
. Burst Testing Tube Burst Testing DONE, BURST PRESSURE = 9,662 PS|
Stereovisual Inspection DONE, SHORT AXIAL IGA CRACKS NEIGHBOR THE FRACTURE
Photography DONE
Scrape Deposits DONE
SEM/EDS CRACK PROFILE PENDING
EDS PENDING
: Metallography SECTION XXXX PENDING
Microhardness z ;
. SAM/XPS .
Deposit Anal. of Non Leached Deposit
Analyses :
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test .
Dual Etch : Ak
- Microhardness : 1) OT‘TO BE@ONE‘
) Modified Huey Test : N0 BEDONE.

: PRELIMINARY

€9







EXAMINATION METHOD

TUBE SECTION 29-24-3

Nondestructive Examinhations:

. Receipt Radlation Surveys DONE
Inspections Establish Tube QOrientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS

Inspections Macrophotography DONE
Dimensional OD Measurements DONE
Inspections 1D Measurements DONE

Eddy Current Bobbin Coll ECT DONE, NDD

Inspections MRPC ECT DONE, NDD

Rotating Field Probe ECT DONE, NDD :
X—Ray Radiography DONE, NO DEFECTS NOTED
Helium Leak Test ‘ 22N 3
. Destructive Examinations:
Burst Testing Tube Burst Testing - BE:”BO’NE;';
Stereovisual Inspection BE: QBNE
. Photography g
Scrape Deposits
SEM/EDS

Metallography

Microhardness

SAM/XPS
Deposit Anal. of Non Leached Deposit i
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch
. . Microhardness
Modified Huey Test

%9







| EXAMINATION METHOD I TUBE SECTION 29—24—-4

. Nondestructive Examinations:

Receipt Radiation Surveys DONE
Inspections Establish Tube Orientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements DONE
Inspections ID Measurements DONE . -
Eddy Current Bobbin Coll ECT
Inspections MRPC ECT
Rotating Field Probe ECT .
. X~Ray Radiography i
. Helium Leak Test

Destructive Examinations:

Burst Testing Tube Burst Testing
Stereovisual inspection
Photography
Scrape Deposits

SEM/EDS -

. Metallography
Microhardness

. SAM/XPS - '
Deposit Anal. of Non Leached Deposit
Analyses N
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test ,
Dual Etch
. Microhardness

Modified Huey Test
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axial Y%throughwall depth . mil
..__|(assuming 43 mills) -
0025 | _23% 0.8375 0 _
—0.05 25% i 11 FAve: | 27 %4 ] ]
_0.075 15% 075 | __8 ) Maxil #09F ) . _
0.1 3% |__1.25 13 , K
0.125 15% 0.75 8. - "~
0.156 22% | _ 0.875 .9 . . .
0.175 40% 1.625 17 ] . )
0.2 17% 0.6875 7 : ) e
0,225 23% 09375 | __10 B .
0.25 _ 8% | . 0375 g |
0.275 3% 0.125 1 , :
29.24-2B2.2.b
Crack Length, Inches
> - w ") w (7o) \n wn "
g 8 § - & ¢ & 4 & 8 §
[~} o [—] (=] o Q (=] [~} (=1 [~}

Percent Throughwall
L1y
o
£
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M REVISION 2

TUBE 22-13

i
b
98.75%%
03H | , _
_J(’—'WHIP CcuT AT 94:15/16" FROM
PRIMARY FACE (3" BELOW O03H)
PIECE #5 - 14"
43"*
PIECE #4 - 16 5/8"
2" yp ____
55.75
02H =% ,
1 PIECE #3 - 18 1/8"
1" TYP 15 1/2"
d 40.25
01H ,
N
| 16 172" PIECE #2 - 21 1/2"
< DRILLED WHIP CUT
BELL - 0.1"
TUBE
SHEET 23.75" PIECE #1 - 23 3/4"
(22.5" tubeshecet plus
0.25" clnddding) -J‘"
- (3) VERTICAL TIG
PASSES FROM 24 1/4
TO 23";
(2) SPRIAL TIG PASSES
3/4" DRILLED OUT 2370 374"
OF TUBESHEET C ) AL Tio SCRIBE TowaAds
A=ty

*  DISTANCES BETWEEN CENTERLINE OF TSP's (01H IS A 1" THICK
BAFFLE PLATE AND ALL OTHERS ARE 2" THICK EGGCRATLS)

*% DISTANCE FROM PRIMARY FACE TO CENTERLINE OF'TSP

NOTES: NOTCH IN 'TUBE SAMPLE_IS QN _TOP_END.-{(OPPOSITE TS)

| Lo e
it .
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PALO VERDE STEAM GENERATOR TUBE
DEPOSIT ANALYSES FLOWCHART

i

* ICP (A, B, Ca, Cr, Cu, Fe)
(Pb, Mg, Mn NI, T)
(Zn, SI, Mo, Sn & P)
** ISE(CI&F)

FAA (Na & K)
Total Sulfur (per ARC)

* Elements to be quantlified
were established by prlor
ssml-quantitative analysls,
“* Cl may be analyzed by IC
F slectrode may be attalned
on project.

117-40-15FS
117-40-15 08H
117-40-9 FS
117-40-9 05H
117-40-2 FS (Leach)
117-40-15 FS (Non-Leach)
117-40-201H FDB ‘
116-41-19AFS
22.13-2B2FS
22-13-2B2 01H FDB
Balance
20 mg Samples
ARC LTC
XRD
' Emisslon Spec. 117-40-9 FS 117-40-15FS
Total Carbon 117-40-9 O5H } };j&;SF gB(l;l. )
S 117-40-15 FS (Non-Leach eac
Semi-quantiiaiive 11641198 P ) 117-40-2 01H FDB
22-13-2B2FS

22-13-2B201H FDB

LEACH TEST (per ARC)

/ N\

LEACHATE LEACHATE RESIDUE
* pH & Cond. ICP (same eleaments
ISE (CI & F) as non-leached
FAA (Na & K) samples)
Ic (s ,PO],cO;  Total Sulfur
NG ,NQ ) {per ARC)

ICP (same elements
as non-leached
samples)

* Under cover gas.
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10-Jun-93 TUBE SECTION 22—-13 TUBE SECTION 29-24

. PIECE NO. PIECE NO.
| EXAMINATION METHOD | 1 1273[4als 11234
Nondestructive Examinations:
Receipt Radiation Surveys DIDI|D ) D|D
Inspections Establish Tube Orientation D|D|D D|D ey -
Visual Visual Examination - DD D|D ]
Inspections Macrophotography D|D DI D
Dimensional OD Measurements D|D D|D .
Inspections ID Measurements D|D DIl D ’
Eddy Current Bobbin Coil ECT DI D D|D
Inspections MRPC ECT DID DIDE
Rotating Field Probe ECT D|D DID
. X—Ray Radiography E il s Pk G it s D|D D|D )
Helium Leak Test DID - D £ .
Destructive Examinations:
Burst Testing Tube Burst Testing )
Stereovisual Inspection
Photography
Scrape Deposits
" SEM/EDS ! T L AR
- Metallography . -
Microhardness
SAM/XPS
Deposit XRD TJ
Analyses Emission Spec. (Semi—quant)
Perkin Elmer (Total C) :U
ISE (CI & F) '
. ICP (Pb, S, et. al.) me
. Flame AA (Na) P
Total S ot
Leachate E
Tube Material Bulk Chemistry -
Characterization Tensile Test :‘;’
Dual Etch
Microhardness :';
e o o Modified Huey Test N

* To be taken from non—swelled ring adjacent to burst section.

&
D







Q2

| EXAMINATION METHOD S | TUBE SECTION 22—-13—1 |

Nondestructive Examinations:
Receipt Radiation Surveys DONE
Inspections Establish Tube Orientation _ _ DONE
Visual Visual Examination caiaan e NOBTOBEDONES . on
e Y

SRS

R 5

£

Inspections __Macrophotography e S ENOTTOBEDONE Sz A s
Dimensional OD Measurements s = NOTTOBEDONE v soseane
Inspections ID Measurements S NOTTOBEDONER s e

) QLTOBEDONE S i e

Eddy Current Bobbin Coll ECT
Inspections MRPC ECT
Rotating Field Probe ECT

OTTOBEDONE.
NOTTOBEDONE.
NOTTOBEDONE e o
OTTOBERONE..

=%

X—Ray Radiography
Helium Leak Test

Destructive Examinations: .
Burst Testing Tube Burst Testing e o NOT-TOBE: S

Stereovisual Inspaction  famie st eme e o S NORTOBEDONBI e
Photography S ZNOTTOBEDONEI e iy g

Scrape Deposits v NOTTOBEDONE s e
SEM/EDS Sy 3 : ; .GT:?‘_r EDONEZ s e SRl
Metallography 4
Microhardness ; i B ZNQETO
SAM/XPS NOTETO
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch
. Microhardness
Modified Huey Test

‘ PRELIMINARY
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| EXAMINATION METHOD

TUBE_SECTION 22—-13-2 |

Nondestructive Examinations:

Leachate & Residue

Receipt Radiation Surveys DONE
Inspections Establish Tube Orlentation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE i
Dimensional OD Measurements DONE i -
Inspections ID Measurements DONE . 2
Eddy Current Bobbin Coil ECT O1H-0.1 =1.1/NA/43%
Inspections MRPC ECT O1H~0.1 = 0.3/0.3/SA!
Rotating Field Probe ECT ] DONE
X-—Ray Radiography DONE, NO DEFECTS NOTED
Helium Leak Test DONE, NO LEAKS
Destructive Examinations:
Burst Testing Tube Burst Testing DONE, BURST PRESSURE = 8,948 PSI
Stereovisual Inspection DONE, SHORT AXIAL IGA CRACKS NEIGHBOR THE FRACTURE
Photography DONE
Scrape Deposits DONE
SEM/EDS CRACK PROFILE DONE (AVG= 31%TW, MAX = 56%TW)
EDS PENDING
Metallography _______PENDING
Microhardness ENOTTOBEDONE:
SAM/XPS PENDING
Deposit
Analyses

Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch
. Microhardness
Modified Huey Test

PENDING
0110 BE DONES
OTTOBEDONE o

PRELIMINARY







TUBE SECTION 22—-13-3 ]

Microhardness

Modified Huey Test

| EXAMINATION METHOD | U
- Nondestructive Examinations:
Receipt Radlation Surveys DONE
Inspections Establish Tube Origntation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements DONE
Inspections 1D Measurements DONE
Eddy Current Bobbin Coil ECT 02H+.75 = NDD
Inspections MRPC ECT 02H+.75 = VOL(ID)
Rotating Field Probe ECT DONE
X—Ray Radiography DONE, NO DEFECTS NOTED
Helium Leak Test DONE, NO LEAKS
Destructive Examinations:
Burst Testing Tube Burst Testing DONE, BURST PRESSURE = 10,396 PSI
- Stereovisual Inspection DONE, BURST FRACTURE WAS 100% DUCTILE
Photography DONE
Scrape Deposits DONE
SEM/EDS
Metallography
Microhardness
SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch




EXAMINATION

METHOD

TUBE SECTION 22~13—-4

Nondestructive Examinations:
Receipt Radiation Surveys DONE
Inspections Establish Tube Oriantation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements DONE
Inspections ID Measurements : DONE T
Eddy Current Bobbin Coill ECT DONE NDD - ]
Inspections MRPC ECT - e i
Rotating Field Probe ECT
X—Ray Radiography :
Helium Leak Test ‘ %”&;E‘:&@'f,
Destructive Examinations:
Burst Testing Tube Burst Testing
Stereovisual Inspection
Photography
Scrape Deposits “TOBE
SEM/EDS NO‘F&‘I‘O BE*DONE,;M

Metallography

Microhardness

NOI@TQ&BE@ONE

SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
. Dual Etch
. Microhardness
Modified Huey Test

NGT%TO’%BE%I)ONE
NOT TO SEDONE







TUBE SECTION 22-13-5 |

Helium Leak Test

Destructive Examinations:

AR

| XAMINATION METHOD______ - -
Nondestructive Examinations:
Receipt Radiation Surveys DONE
Inspections Establish Tube Crientation DONE
Visual Visual Examination DONE, SEE CRACK MAPS
Inspections Macrophotography DONE
Dimensional OD Measurements DONE
Inspections 1D Measuremants DONE T
Eddy Current Bobbin Coil ECT N DONE NDD
Inspections MRPC ECT B )
- Rotating Field Probe ECT DONE NDD .
X—Ray Radiography b AR Ak S NOTTOBEIDONE ey .
N e MA%NGTTG?BE@BNET%TW,: o

Burst Testing Tube Burst Testing s
Stereovisual Inspection N \ OTQT G BE QQ \
Photography i NOTTQ BEDOR
Scrape Deposits \ OT; TO"BB 90 \
SEM/EDS -

Metallography

Microhardness
SAM/XPS
Deposit Anal. of Non Leached Deposit
Analyses
Leachate & Residue
Tube Material Bulk Chemistry
Characterization Tensile Test
Dual Etch
- Microhardness
Modified Huey Test

PRELIMINARY
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Jl_JN- 8-93 TUE 16:34 LYN_TECHCENTER FAX NO. 8045226860 P. 02
Crack Depth Data-22-13-2B.2.2.d j:\alm\paloverd\crack\13b22d.xls R
K 6/8/93
axial %throughwall depth .
(assuming 43 mills)
" T.025 15% 05 B | i
0.05 9% 0.376 4 v s | 31 %
| 0.075 12% 0.5 5 | aax: | 6% .
0.1 ~25% 1. 11
0.125 44% 1.75 19 _
0.15 56% 2.25 24
0175 53% | 2.425 23 i
0.2 48% 1.9375 21 ] ]
0.225 48% 1.9375 21
025 _ 45% 1.8125 19 i
0,275 47% 1.875 20 N
0.3 6% 0.25 3
0.325 0% 0 0
22-13-2B.2.2D
Crack Length, inches T
| vy w w \n 7o) w e 1
- § 88 5925 4888 o 8
o (=] o o o o (=} o o (=3 o o o TS
§ 18°,/g MR A7 T § AL s
£ 20%
—_ 2 30% SE——
o 40% EE——
£ 50%
': 80%
e == = 70%
— g 80% —_
! & 90%
[ C. 100%
. . R
I | | I !

o
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osHl

07H

OGH

O5H

04H

03H

TUBE
SHEET

310.75%%

45"%

265.75
)

41"

224.75

42"

182.75

43"

139.75

41"

98.75
}

43"

55.75
[y ]
154"

] 40.25
| o )]

16 '

23.75"

.-L‘Ub-t‘.; _.LUJ-_LDO FAY VRSN IV U ¥ S
< W;IIP CUT AT 347 1/4" FROM PRIMARY FACE

(BELOW BATWING)

PIECE #17 - 25 3/4"

PIECE #16 - 22"

PIECE #15 - 17 5/8"

"PIECE #14 - 24 1/2"

PIECE #13.- 14 7/8"

PIECE #12 - 27 7/8"

" PIECE #11 - 15 1/4n"

PIECE #10 ~ 26 7/8"

PIECE #9

15 1/2"

PIECE #8 - 26 1/4"

PIECE #7 - 15 7/8"

PIECE #6 - 21 5/8"

(1) mecpiamieal scriaC
Towalos {04157

PIECE #5 - 3 3/16"

PIECE #4 -~ 17 1/4" '

100~ 156
PIECE #2 - 17 3/8" (3} yERTICAL TIG

DRILLED WHIP CUT PASSES FROM 24 3/8
TO 23 1/8;
| _JU<BELL - 0.5" /8;

" (i) SPRIAL TIG

= PASSES 23 1/8
D -— (1]
PIECE #1 27 15/16 TO .75

meni<—3 /4" DRILLED OUT OF TUBESHEET

* DISTANCES BETWEEN CENTERLIMNE OF TSP'S (01H IS A 1" THICK

DRILLLT Y GATLE,

ALLOTHERS ARE 2" THLICR EGGCRATEE)

SCRATE
POSITE- TS)

4,

PIECE #3 - 25" (1) AXAL T16 SCRIBE Townyo s

%
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08H+

08H

07H

O6H ~ -

TSH

6 in/sec
percent
thru wall

88%
77%
36%

75%
18%

Bobbin
location
from end

7.86
B.11
9.54

10.34
12.15

13.02

10.80

24 in/sec

38%
70%

77%
13%

DNT

35%

NDD

Bobbin Hi Resolution
9.37 46% 9.10
8.59

Seen by all coils
2 different locations
Coil
10.08 (9) 19% 10.08
11.54 (10) 48% 12.28
(11) 76% 12.24
(12) 71% 10.15

12.75 NDD
10.67 38% 10.56
NDD

HMRPC

o

70

88%
89%

10.37

10.32
13.91

NDD
11.00

NDD

4
N
(il
N
a
0.54 X 0.10 A
(1]
1]
(Vo)
D
40
®
0O
0.27 X 0.17 2
0.95 X 0.19 S
-t
0.23 X 0.16
n)
3
0
[y
[=Y
=
D
-(
N
[11]
0
[N
'-I
m
i
w

¥
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+203-285-5669 RABB-CE MCT

Bobbin (6ips) 37%
Bobbin (24ips) 38%

Bobbin (6ips) 77%
Bobbin (24ips) 70%
Bobbin (6ips) 88%

Section 17

235 P@5 MAY 26 93 10:32

Steam Generator 22
Tube R103 L156__
Lab ECT Summary

Bobbin (6ips) 18%
Bobbin (24ips) 13% >
O8H 2

Bobbin (6ips) 76% ———=%
Bobbin (24ips) 77% —

Section 16

O7H Wm

Section 14

Section 13

O6H SEZER:
Bobbin (6ips) 37% ':'f @
Bobbin (24ips) 35%

Section 12

\

Hi-Res 76%
MRPC 73%
MRPC 75%
Section 15 Hi-Res 71%
Hi-Res 43%

—MRFC 78%, 0.19" Long

MRPC 70%, 0.54" Long
\ Hi-Res 46%

MRPC 71%
MRPC 87%, 0.95" & 0.27" Long

Hi-Res 52%
Hi-Res 76%

MRPC 88%, 0.46" & 1.21" Long

Hi-Res 38%
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TUBE PULL CANDIDATES

TUBE NO. R 103-L 156

= =

-

S LT O T L L Y

. CIRC. EST
LOCATION OF FLAWS AXIAL EXTENT EXTENT | % TW
TSH-0.14" TSH-0.16" - TSH-0.13" 1.3" 2 8CI
06H+0.83" 06H+0,78" -- 06H+0.88" 0.2" 16
07H+1.0"to+36" 07H+1.0" — 07H+36" 0.25" PDP
07H+21'"to+35" 07H+21" - 07H+35" 0.25" PLP
07H+1.0'"to+36" 07H+1.0" - 07H+36" 0.78" DNTS
MULTIPLE WEAR 90 DEG. APART 0.25"
08H-0.95" 08H-1.00" -- 08H-0.30" EACH 22
08H+0.72" 0SH+0.4" -- 0SH+1.04" 0.2" 29
08H+14.38"to+25.50" 08H+14.38" — 08H+25,5" 0.3" PDP
08H+15.00"to+18.51" 08H+15" -- 08H+18.51" 0.2" MAI
BW1+1.77" BWI1+1.55" -- BW1+2.01" 0.2" 17
BW1-1.76" BW1-2.0" -- BW1-1.40" 0.2" 20

DIAMETER CHANGES:

06H+ 30.07 - POSSIBLE BULGE

TOP OF TUBESHEET SIGNAL =48.77 VOLTS
BULGE SIGNAL =3.75 VOLTS

% OF TUBE SHEET SIGNAL = 7.7%

voorn by P
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'CUMULATIVE REPORT

. ' 04/93, ARIZONA PUBLIC SERVICE, PALO VERDE, UNIT 2
STEAM GENERATOR: 22 PAGE: 1 OF 2
OCATION: ALL A DATE: 04/30/93
ITERIA: ROW 103 COL 156 ! TIME: 14:49:30
EXAM EXTENT CURRENT
ROW|COL|DATE |LEG|PROGRAM| ACTUAL|{REM| CAL |PRoBE LOCATION vorTs|Min|pEc) % |cH
103|156] .. | B |01H-01H|01H-01H 00067 | 610RP - NDD
H |TSH-TSH|TSH-TSH 00067 | 610RP NDD
H |TEH-TEC - 99999 |610UL TPC
H |oiu-02u|01H-02H 00109{610RC NDD
-—1—H" | 0SH=06H [0SH=06H |— ~*] 00109 {6 10RC |~ ~~ NDD
H |04H-05H)04H~05H 00109} 610RC NDD
- |. B |038-04n]030-04n| _ |00109|610RC| _ n NDD
H |02H-03H|02H-03H 00109 |610RC ) - ~“"InDD
B |TER=TSH|TEE-TSE|RPI|00109{610RC|TSE~- 0.14 2.46 3isc1i1
H |TsH-01B|TsH~-01E|RP1]00109|610RC|TSE~ 0.14 2.46 3|scx]1
H |TEH-TEC|TEH-TEC 00029 |610UL|06H+ 0.83 0.66 o} 1s|pP
H |06H~-074|06H~07H 00109|610RC|06H+ 0.86 0.45 32|{vwAr{pP
H |TEH-TEC|TEH~TEC 00106{11412)06H+ 0.89 0.77 ol 21|p
H |TEH-TEC|TEH~TEC 00105/11812|06H+ 0.92 1.00 o| 21}p
H |o6H-06H|06H-06H 00067|610RP|06H+ 0.99 0.75 olwar|p
H |07H-08H|07H-08H 00109|610RC|{07H+ 1.00TO+ 36.00| 0.71 26|DNT
B |{o7H-08K|07H-08H 00109{610Rc|07H+ 1.00TO+ 36.00| 1.09 86|PDP| 1
H |TEH-BW1|TEH-VS2 00103|630UC|07H+ 18.80to+ 22.2 | 1.58 170|Noz|P
H |07H-08H|07H~08H 00109 |610RC|07H+ 21.00TO+ 35.00| 1.09 86| PLP
H |{TEH-TEC|TEH-TEC 00105{11812|08H- 0.95 0.76 ol 17|p
H |osH-BW1]|08H-BW1 00109|610RC|08H- 0.95 0.70 165 |WAR]P
H |TEH-TEC|TEH-TEC 00106{11412)084~ 0.92 0.87} -| ol 22|p
H |osx-Bw1i|osy-BW1 00109|610RC|08H~ 0.84 1.03 146 |WAR|P
H |TEH-TEC|TEH~TEC 00106|11412|084+ 0.43 0.79 ol 21|p
H |TEH-TEC|{TEH-TEC ooros{11812|08H+ 0.72 0.70 o} 1slp
H |07H-08H|07H-08H 00109 |610RC|08H+ 0.79 0.31 O|WAR|P 1
H |08H-BW1|08H-BW1 00109 610RC|08H+ 0.80 1.01 134|{wWAR|P 1
B |07H-08H|07H-08H 00109|610rC|{08H+ 0.80 0.80 olwar|p 1
H |TEH-BW1|TEH-VS2 00103|630uc|osu+ 0.81 1.05 o| 29]|p 2
H |osH-Bw1|08H~BW1 00109|610RC|08H+ 0.81 1.04 164|war]P 1
H '|08H-BW1|08H-BW1 00067|610RP|08H+ 0.85 1.48 o{war|p 1
H |osy-8w1|osH-BW1 00109|610RC|08KH+ 14.38TO+ 25.50| 0.89 81|pop| 11
B |osm-wilose-Bwi|rer1|00109]{610RC}0O8E+ 15.00TO+ 18.51] 1.80 163|MAT| 1
B |osH-BWw1|08H-BW1|RPI|00067]|610RP|08H+ 16.39TO+ 19.22| 0.57 129|saxip 1
H |08H-BW1|08H-BW1 00067|610RP|08H+ 16.56to+ 28.9 | 1.46 olepop| 12
H |TEH-TEC|TEH-TEC 0010Ss| 812|08H+ 19.64 1
H {TEH-TEC|TEH-TEC 00029|610UL|08H+ 20.36 1
H |TEH~TEC|TEH-TEC 00106 412]08H+ 20.59 1
H |osH-BW1|08H~BW1 00067|610RP|BW1~ 2.15 1
H |osH-sw1|o8H-BW1 00109|610RC|BW1- 1.80 1
H |TEH-TEC|TEH-TEC 00029|610UL|{BWl~ 1.76 2
H |TEH-TEC|TEH-TEC 00105|211812|8W1- 1.74 2
H |TEH-T=C|TEH-TEC 00106]11412]8W1- 1.70 s
H |TEH-BW1|TESH~VS2 00103|630uc|{aw1- 1.55 by
H |osH-8W1|08H-38W1 00067|610RP|BW1I+ 1.77 '

¢ =Y

i

PET

Ry

Lo andi Sage L

cop,
5

v -’ e

NN N NGO R 0NN




- ,
- -
- = -
" a
B 3
= : W
. 4 e
.
S 4
- = ..
. - 3 .
- .l d
M. . 4
s
+ - - =
. - %
.o
. ]
. 3
f~ W
! ]
. »
T
B . m
- “
_ M ]
$
. §° 3
- o, v
: B S .
o - s g
. + PR -
RS
or - - - h
v o T B -
8 . -
v -
¢
*
.




P ’ CUMULATIVE REPORT

e » 04/93, ARIZONA PUBLIC SERVICE, PALO VERDE, UNIT 2
14 .

STEAM GENERATOR: 22 T PAGE: 2 OF 2
OCATION: ALL " DATE: 04/30/93
'ITERIA: ROW 103 COL 156 ; TIME: 14:49:30

i " ' "EXAM EXTENT R ‘ CURRENT ~ ‘
ROW|COL |DATE |LEG|PROGRAM| ACTUAL|REM| CAL |PROBE LOCATION VOLTS |[MIL|{DEG| % |CH ;
103(156| " |"H [o8H-Bw1|08H-BW1| ~ |00109|610RC|BWi+ 1.92 8.04 172|{¥aR|P 1 :

NUMBER OF TUBES SELECTED FROM CURRENT OUTAGE: ' 1 . -

NUMBER OF DATA RECORDS SELECTED FROM CURRENT OUTAGE: 46

NO TREND ANALYSIS REQUESTED

REPORT OPTIONS:
Only examination results matching criteria are included
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'Steam Generator 22 Tube R1 03 L1156
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g° Savé for Future Usa

i

Madified Huey Spacimen
1" DualEtch Speclmen
1 -
-~
14,88
10°  Tensile Test Specdimen
Y.
-
1 Bulk Chemistry Specimen
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Steam Genergt:gtzozn‘l;tjlbe R103 L1156 @ @@
1 "
| A 3 7

60° View 80° View 180° View 270° View

— :
Ridge-like )
Deposit
Buildup \
. Eggerate )
24.5 Support L
Woar Contact

Eggcrate . K
Support .
/ Contact
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103/156 08H Support Descaled

6 Support Contact Locations

With Wear

o 900/
%/

285°

i
|
o

/@
:

T
|

- |

L4

‘ Scratches

A- Transverse mount for SEM surface examination
B- Transverse mount for wear depth, corrosion, and hardness, to be Ni plated
C- Transverse mount for scratch depth and hardness section to be Ni plated

OBSERVATIONS: | ,
« Scratches extend below the support location and not above the support
* Deepest strach about 1 mil deep

~ « Wear locations 6 mils deep

WORK IN PROGRESS
* Part A prepaired for SEM surface examination
» Parts B and C cut and ready for Ni plating
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kA

358 PO3 JUN 19 '35

3 .- . |
10156 Section 16 (Lower Part)

Deposit flake off

T

T meew

Scratch under deposit

-
-

Heavy deposit build-up

Flake off, white deposits

orange specks, some
mottied tube surface

Deposit flaked off

"——— ggratches under deposit

around edges, occasional

1vilia
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" Steam Generator 22 ﬁ f
Tube R103 LL156
- Section 17

180° View  300° View ]

Section 17 (180°)
8.6" 100
14,5" 904 ' L.
, B i 168CC
= :z q Bl !8ABolawBurst ||
% 604 N 1GAAboveBurst
—{" T} 17-20708-83 é 50
=~ —1— 17-19698-93 0.
2 —I——{— 17-1868B-93 1
% - 1717 67B-93 E 307 “'i’%\
— ~ 17-1668B-98 & 20 —A—
— __ 17-15658-93 10+ AN
o565 | Z[C 1= 17-1464B-83 o;@m&, . N
- T 17-13638-93 N ) 8 5 & .
— — 17-1262B-93 = 5 > 5 < 5
-— —. 17-1161B-93
; — — 17-1060B-83
10 —I=— 17-9598-83 .
F—tr]— 17850803
1I
3 —
+ _. 17-151B-93 Section 17 (270°-300°)
- — 17-252B-93
— 17-3538-93 L ]
— _ 17-454B-93 —t— lc>0 )
-t  — — 17-555B-63 g 1GABslowBurat
4.5 17-656B-93 5
- . 17.757B-93 & B  16AAdoveBurst
| c 5
* g VAN
8 AN :
7I
5'5“
Pty
) fﬁ
Ny

S4q BurstFitling
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TUBE 105-156

—-WHIP CUT AT 347 7/8" FROM PRIMARY FACE

PIECE #16 - 25 1/2" (BELOW BATWING)

08l 2 T5EY PIECE #15 - 21 3/4"
45" * PIECE #14 - 20 13/16"
265.75 T - )
071l . PIECE #13 - 24 5/16'
41" PIECE #12 - 13 5/8"
224.75 : _
06H . PIECE #11 - 25"
a2t PIECE #10 - 17 1/4"
182.75 _
05H , PIECE #9 - 26 3/4"
43" PIECE #8 - 15 11/16"
139.75 : _
041l . PIECE #7 - 26 1/2"
41n PIECE #6 - 13 15/16" '
98.75 PIECE #5 - 25 1/2"
O03H ¢ )
431 PIECE #4 - 14 3/4" (l) MEUANIAL sl
20 pyp TOWALDS Job- IS5
ozt ¥ 55.75
) n
¢ ~ PIECE #3 - 26
" PYpP . 15 Y ‘
] “uo.15 PIECE #2 - 25 3/4v DRILLED WHIP CUT
01H - ) BELL ~ 0.1" {
7y . ,
I 16 " "””~””’,”,’i:(3) VERTICAL TIG
TUBE TO 23 1/8;
sueer | 237" < (1) SPRIAL TIG
PIECE #1 - 22 1/2"

PASSES 23 1/8
TO .75

,EL\__.3/4" DRILLED OUT

OF TUBESHEET

* DISTANCES BETWEEN CENTERLINE OF TSP'S (01H IS A 1" THICK.

lﬂ\k‘bbb PLATLE, "ALL OJ.HERb ARE

2 THICK LGGCRATES)
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TUBE PULL CANDIDATES

TUBENO. R 105-L 156

s TR

CIRC. EST
LOCATION OF FLAWS AXTAL EXTENT EXTENT | % TW
08H+0.72" 08H+0.70" -- 08H+1.0" 0.15" 11
08H+13.87"to+31.0" 08H+13"-- 08H+37.0" 0.25" PDP
0-96%
08H+21.54"t0+25.62" 08H+21.5" -- 25.0" 0.25" MAT

DIAMETER CHANGES:

NONE ABOVE TSH
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CUMULATIVE REPORT

. . 04/93, ARIZONA PUBLIC SERVICE, PALO VERDE, UNIT 2
{

STEAM GENERATOR: 22 ) PAGE: 1 oF 1
OCATION: ALL ‘ DATE:  04/30/93
JITERIA: ROW 105 COL 156 ! TIME: 14:49:08

EXAM EXTENT ' CURRENT
ROW|COL |DATE |LEG|PROGRAM| ACTUAL|REM| cAL |PROBE LOCATION voLTs |MIL|{DEG| % |cu
105|156 H |TEH-TEC - 99999 | 610UL TPC
H -|06H-07|06H~-07H 00108] 610RC NDD
H |0SH-06H|0SH~06H 00108} 610RC NDD
H |04H-05H{04H~-05H -|0oo108]610RC NDD
i -] 03H-04H|03H-04H |~ [00108 | 610RC|" - phmtne AR I NDD
H |02H-03H|02H~03H 00108|610RC . NDD
H [01H-02H|01H-02H| j00108]630RC} ... ... _ J..o . - |npD
“H | TSH-01H|TSH-01H 00108} 610RC NDD
~= ««-H |TEH-TSH|TEH-TSH| 00108|{610RC| — NDD
.. .| B |TEH-BW1|TEH-vSs2[- - ]00103}630Uc|0o8H+- 0.72 - 0.34 o] 11|p 2
H |08H~LB1|08H-LB1 00108|610RC|08H+ 0.76 2.50 138|WAR|P 1
H |07H-08H|07H-08H 00108 610RC|08H+ 0.76 0.87 135{war|{pP 1
=== #'|osH~-BWYr|08H-LBL| =~ |00108|610RC|{0O8H+ 13.87TO+ 31.41| 2.68 76 |PDP} 11
H |08H-BW1|08H-BW1 00031)610RP|08H+ 16.74to+ 37.3 | 0.06 o{popP| 11
H |08B-LB1|08H-LB1|RPI|00108|610RC|08H+ 21.54T0+ 25.62]|13.94 42|uazle 1
E |TEH-TEC|TEE-TEC|RPI|[00029|610UL|08E+ 24.28 ) 4.13 67| 84| 1
B |TEH-BW1|TEBR-VS2|RP1}00103|630Uc|08H+ 24.50 4.32 68| 871 1
¢ {09H-TEH|TEC-TEH 00097{ 610UL{08H+ 24.60 4.53 73{pID]| 1
E |TEE-TEC|TEH-TEC|RPI|00029|610UL|08H+ 25.28' 3.67 83| 74| 1
' B |TEE-BW1|TEH-VS2|RPI|00103|610UC|08H+ 25.51 3.26 78| 81|1
H |TEB-TEC|TER-TEC|RPI|[00029|610UL|08H+ 25.78 4.80 73] 80| 1
H |TEE-BW1|TEH-VS2|RPI|00103]610Uc|08E+ 25.85 4.64 59| 91| 1
B |ogg-BW1{08E-BW1|RPI|00031|610RP|08H+ 26.26t0+ 30.6 | 3.49 46|sar] 1
B |TEE-TEC|TEE-TEC|RPX|00029{610UL|08H+ 26.49 1.80 66| 85! 1
H |TEH-BW1|TEH-VSS|RPX|00103|610UC|08H+ 26.58 2.00 a9| 961
H |TER-TEC|TEE-TEC|RPI|00029|610UL|08H+ 27.81 0.74 120| 46) 1
H |TEH-TEC|TEH-TEC 00093|610UL|08H+ 27.81 4.91 71|p1D| 1
B |TEB-BW1|TER-VS2|RPI|00103|610UC|08H+ 27.88 0.78 117} s1)1
NUMBER OF TUBES SELECTED FROM CURRENT OUTAGE: 1
NUMBER OF DATA RECORDS SELECTED FROM CURRENT OUTAGE: 28

NO TREND ANALYSIS REQUESTED

REPORT OPTIONS:

3

Only examination results matching criteria are included
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318 Pas JUN- 07 'S3 13:58

Steam Generator 22 Tube R105 L156 @ L‘B @ [F F

, Section 13
ﬁ TAR wa i tpren e e, Y N AN e s s vy po, .
¥ ' -
45° View 90° View 180° View 270° View
‘ -:r — bttiandd Sl taad T L O S
]
24.13"
? Eggcrate Eggcrato
1" Suppert 1* Suppoxt
| 1 | Contact | Contact
e <
10.54 10.5°
X .J'.. . z

A ey A
‘> \ ¢
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Steam:GeneratorzzTubé R105 L156 @ @ @ lﬁ F

=x

20.81°

._‘_.

b

7.8

10"

Section 14 ..

Save for Future Use

Modified Huey Specimen

Dual Etch Spocimen

Tensile Test Specimen

Save for Future Use

Bulk Chemistry Specimen
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‘Steam Generator 22 Tube R105 L156
Section 15

A e

0° View ~ 270° View 235° View 90° View
-+
Deposits Ramoved
from Tube Surface'
for Analysis
Eggcerate Support
21.75 Contact Wear
Descale for Eggerate E
Contact 0.75* Analysis
P~ L
T }) 5
¥,
JAe L SEMEDS
0.75 3T Analysis
X
'y
9.6 10}5"
X i 2 X
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XREF/XRD Data

X-Ray Fluorescence Tube 105/156 (Surface Scrapings)

Section 15 wi.%
Fe304 88.07
Cu 2,52
NiO 0.75
Zn0 0.26
MnO . 6.68
Cr203 013
MoO3 0.07
Tio 0.20
Puo 012
Sn02 0.08
Sio2 0.35
Al203 0.22
P20S 0.03
SO3 0.17
Cl 0.10
K20 005 |
Ca0 008

MgO 0.17
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Palo Verde Unit 2
Steam Generator 22
Tube 105 - 156

Tube Section #16

1H1e" 12* 25%"

DEPOSIT LLENGTH

|-t

Midspan Above 08H
X = Axial Flaw w/ Deposit
D = Deposit Only. L
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N - L)
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\

Tube R105 L156

6 | - Steam Generator 22
Section 16 Burst Test Part

270° View  Auger/XPS -*D* :
| *A* - SEM Montage/EDS and Radial Polish

= “MM"* 90° Location
{ ’ Opposit Burst
v -SEM/EDS of OD Surface
/ *LL*® - SEM Montage, EDS of OD Surface
“KK* 47-B93 Section 16 Below Burst (90°)
‘.-".JJ“ 46-B93 100 T T T 11
“II" 45-893 = ool e saesen 1|
1 | *HH44B93 B B soom |l
‘GG 43-B93 2 . -
T "FF* 42893 é 50 -
m”‘—__—u L . - 40
| L __| EEarses : o 1
85" | *OD* 40-B93 g 4 AN
-1 *CC* 39-893 = ﬁ« 7
_ ) _ | BB38-Bo3 o'sﬂéféﬁ;-éﬁg:;l FHA R
H 9 to=] Fa > o
— ] AA"S7-BSS HECEBLHAGEILTHERS
lZl 36"893 —t —_ e T Y WO e Y
|~ | *vssBos Section 16 Below Burst (276°)
_| X" 34893 10T 1] I
*W* 33-B93 — %0 —r— 270°0GScO) [
- ——f— 5 80 H
) » "V* 32-B93 E B zeaem |l
T 7| ursiBes
A g @ s
A
' o7 N
g % )
A 20 : .
: pa 1\
P
We >D
i SAC AR
S ke "*
B" SEM/EDS o @% sz; ’On; 20
end Transve Me&«fbu Fittings
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Steam Generator 22

Tube R105 L156

270° View

“T" 29-B93
*S* 28-B93
"R* 27-B93
"Q" 26-B93
*P* 25-B93
*O" 24-B93
*N* 23-B93
*M* 22-893
‘¥ 21-B93

"K* 20-893
"J* 19-B93

"* 18-893

| "R 17-B93

*G" 16-B93
"F* 15-B93

'E* 14-B93

Percent Throughwall

Percent Throughwall

e J:ﬁSection"l1.67UpperuPart

277 P@e

MAY 28 '93 11:46

Section 16 Above Burst (0°)

1007 I
907 —O— ('0GSCC)
507 N oaes

70°] ‘

LU a s - :

{ 25> 05" 204>

50-

40-]

30~¢5..u-"

20—

10 )
M I o lbel- | [-¥
CEgseCyRieevoeesn

Section 16 Above Burst (270°)

1007 R A

907 ——  270°AGSCO) {7

807 = 20°0GA) | |

70

60" - 7.0. ol

50

40‘

mﬂl

20

10
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Steam Generator 22
: Tube R105 L1156
Section 16 Burst Face Crack Depth Diagram .
Tube outside Surface
W -2 =
oo T R R e e e
pota 1 BT e ~ : i
3 AN 3 BT ; % p ; :
75% = Lo & Bt S
100% é
Tube inside Surface ;
lGAﬂ?SICC
Duct%le ,
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Steam Generator 22
: Tube R105 L156
{ ". Section 16 Burst Test Part

’(.41

270° View . o

Auger/XPS -'D'\ |_"A" - SEM Montage/EDS and Radial Polish

"MM*® 90° Location/

Opposit Burst -
SEM/EDS of OD Surface —

__—"LL" - SEM Montage, EDS of OD Surface
| *KK® 47-B93
*JJ° 46-B93
T 45-B93
' *HH" 44-B93
| *GG* 43-B93
| 'FF 42893
‘ ¥ T T EEr 41-893
1 | *DD* 40-B93
C T 7 7 ccr3s-Bos
1 'BB* 38-B93
| AA* 37-893
| 2 36-B93
“{ *y* 35.893
| *X* 34-B93
W~ 33-893
TV 32.B98
| *U* 31-893

— e oo pumen § cusy

« s o = "B* SEM/EDS of Deposits on 90° OD Surface
| TR and Transverse Met Mount

Descaled Surtace for Burst Fittings
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 +203-285-5665 ABB-CE MCT

1
¥
T

Tube: 105/156

Mount No,- - -Location -Measurment(in) ~-Mils~-++-% Throughwall

16KK 47-B93
1617 46-B93
160 45-B93

16HH 44-B93

"16GG 43-B93

16FF 42-B93
16EE 41-B93
16DD 40-B93

16CC 39-B93

_ 16BB38-B93

16AA 37-B93

192 36-B93

16Y 35-B93
16X 34-B93

16W 33-B93
16V 32-B93

16U 31-B93

»

270°
270°
270°
270°
270°
270°
270°
270°
270°
270°
00
270°
270°
270°
270°
900
900
900
mO
110°
900
%0
md
900
900
900
115°
115°
900

90° -

900
mo
%0
mﬂ
45°
900

Depthh  105/156-16

0.65
150
120
1.95
0.80
1.60
1.00
150
Q.75
1.80
0.75
0.65
1.25
0.40
125
0.50
110
0.65
1.40
110
0.50
145
0.65
160
0.50
0.70
0.60
11S
0.90
1.05
125
050
0.50
0.70
0.45
0.70

4

'
g

Section: 16 Below the Burst

" 6.5

15.0

120
195
8.0
160
10.0
15.0
1s
18.0
7.5
6.5
125
4.0
12,5
50
11.0
6.5
14.0
110
50
145
6.5
16.0
5.0
7.0
6.0
115
9.0
10.5
125
50
9.0
7.0
45
7.0

155
3579
28.6
46.4
19.0
381
23.8
357
179
42.9
17.9
15.5
298
9.5
29.8
11.9
26.2
15.5
333
26.2
119
345
15.5
38.1
119
167
143
274
214
250
29.8
119
214
167
10.7
16.7

255 PO7

Commeuts
IGA
IGSCC
IGA
IGSCC
IGA
IGSCC
IGA
IGSCC
IGA
1GSCC
1GA
IGA

IGSCC .

IGA
IGSCC
IGA
IGSCC
IGA
IGSCC
IGA
IGA
IGSCC
IGA
IGSCC
IGA
IGsCC
IGA
IGSsCC
1GA
IGA
IGscC
IGA
IGSCC
IcA
IGA
IGA

MAY 26
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'93 10:33
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Depm 105(156-16

.
.
3 L e e sk e D an
‘ t
5

Tube: 105/156 Socnon 16 Above the Burst
Mount Nb"‘“‘““l’.o’éaudtf"”Mcasunnent (d)) ""'Mils‘ “ % Throughwall Comments
16E 14-B93 0° 045 107 IGA
‘ 0° 1.40 14.0 333 IGSCC
270° 1.00 10.0 23.8 IGA
270° 1.70 17.0 40.5 1GsCC
16G 15-B93 0° 0.50 5.0 11.9 IGA
) 0° ‘ 1.50 150 35.7 IGSCC
270° 0.70 7.0 16.7 IGA
270° 130 13.0 31.0 IGSccC
16H 17-B93 Q° 0.5 9.0 21.4 IGA
0° 1.55 155 36.9 IGSCC
270° 1.00 100 238 IGA
270° 1.55 155 36.9 IGSCC
161 18-B93 0° 130 130 31.0 IGA
250° 0.60 60 143 IGA
250° 1.55 15.5 369 IGSCC
300° 0.60 6.0 14.3 IGA
300° 110 11.0 26.2 IGSCC
167 19-B93 300° 1.20 120 28.6 IGsSCC
340° 1.60 16.0 38.1 IGA/IGSCC
‘ 16K 20-B93 315° 1.10 11.0 262 1GA
315° 1.50 150 357 IGSCC
280° 0.75 75 17.9 IGA
“ s 280° 130 13.0 31.0 IGSCC
225° 0.50 50 119 IGA
. 225° 1.60 16.0 38.1 . IGSCC
16L 21-B93 0° 1.20 120 28.6 IGA
0° 13S 135 321 IGSCC
270° . 125 12.5 29.8 1GSCC
250° 0.90 9.0 21.4 IGA
250° 130 13.0 31.0 IGSCC
16M 22-B93 315° 1.30 13.0 31.0 1GA
270° 0.45 45 10.7 IGscc
225° 1.50 150 357 IGsCC
200° - 110 11.0 26.2 IGSCC

s
E¥
43
74

z 2y,
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+203-285-5669  ABB-CE MCT

x Steam Generator 22
Tube R1
X Section 16 Upper Part

05 L156

- 270° View

g — — ]
=t — -
) &S
0

. o
L J
. e
by K1y XX
: I I
AR
—
. _‘.' ]
LhvE
s 1 21
5
—
-
-—
W

2 s,

T 29-B93
'S 28893
| *R* 27-B93
| Q" 26-B93
| "P* 25.803

"0 24-893
| “N* 23.893

"M 22.893
L 21893

"K* 20893
*J* 19-893
‘I* 16-B93

*H* 17-893
"G* 16-883
*F* 15-B93
'E* 14-B93

*C* Auger/XPs Specimen

Area of Deposits

% Area of IGA/MAI -

255 Pes

MAY 26 '93 1@:34
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N ' +283-285-5669  ABB-CE MCT

1

MAY 26 '93 1@:34

,j'l ...-.-h-hu .“" Baci

o, AR e

. e 255 P10
6 ) Depth 10s/156-16
i
Tube: 105/156 Section: 16 Above the Burst
Mount No. Location Measurment in) Mxls % Throughwall Comments
16N 23-B93 27¢0° 1.50 15.0 35.7 1Gscec
) 225° 1.60 16.0 38.1 IGscc
160 24-.B93 270° "L7s 175 4.7 IGscc
270° 0.90 9.0 214 IGA
16P 25-B93 0° 1.10 11.0 26.2 IGA
0° 1.60 16.0 38.1 IGsce
270° 0.70 70 16.7 IGA
. : 270° 1.60 16.0 381 IGscc
16Q 26-B93 0.0 0.0
16R 27-B93 0° 0.50 5.0 119 1GA
0° 1.20 120 28.6 IGSCC
270° 045 45 10.7 1IGA
270° 1.20 120 286 IGSCC
168 28-B93 0° 0.60 6.0 143 IGA
0° 1.20 120 28,6 IGscc
16T 29-B93 270° 0.75 7.5 179 IGsCe
A 134 g n n ;r’ -‘; H .
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318 PBsS

Steam Generator 22
Tube R105 L1586

‘Section 16

$

N —

Upper Part of Section 16 -

Lower Part of Section 16
Used for Burst Test

JUN @7 '93 13:57
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PALrmadt e R o

A-ay Pprescence Tk, 10856 G e

Section 16
Fe304
Cu
Nio
Za0
Mno
Cr203
Mo03
Tio
Pbo
Sno2
Sio2
Al203
P20s
803
Ci
K20
| Ca0
Mgo

.Scm.ngo

wi.%
61.26
4.1
2.46
1.54
13.79
0.26
0.1

018

0.13
1013
0.76
1.24

0.16

Q.12
0.36
117
1,53
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TUBE 117-14H

REVISION 2

& WHIP CUT AT 345 (/4" FROM PRIMARY FACE
PIECE #16 - 24 I/y" (BELOW BATWING)
:
081l et Qe TSR PIECE #15 - 22 i/g"
ELE PIECE #14 - 22 [/@"
071 (o202 72 PIECE #13 - 23 7/8 "
41" PIECE #12 = 17 I5fi" “”;h
06l 224.75 PIECE #11 - 24 15" -
az" PIECE #10 - 17"
—_— 182.75 PIECE #9 - 2{ 3/¢"
43n PIECE #8 - 23 }/4y "
04l 139.75, PIECE #7 - 2&-’ 5“/;, "
n 7Y e 11
AL PIECE #6 - 17 3/8
98.75 PIECE #5 - X 3/g8"
03H )
43" PIECE #4 - 20 3/g" (1) MECHAMICAL $CRIRE
2" TYP ... TOWADS ) 13- (YR
l 55.75 [—
0211 , "
L PIECE #3 - 20 1/4
1R "] 15 DRILLED WHIP CUT
40.215 PIECE #2 - |7T l/an :
01H LI — # vt/ BELL - 0.0"
| 16 1 (3) VERTICAL TIG
— __—" 'PASSES FROM 24 3/8
T'UBE cn / TO 23 1/8;
snepr | 2373 < PIECE #1 — 28 3/ (1) SPRIAL TIG
o - 28 3/4 PASSES 23 1/8
. ~___ 3/4" DRILLED ouT 7O .75
()3 TUBLSHEET =Tt TLO S LIRE TOwAChH § “S.]llq

PP, ~-\ ru

R

P

STANCES BETWEEN CDNTLRLINBE%h

E BLATE, , ALL: OTHERS ARE 2"

f Tgﬁ ROMu IRIMARY FACE TO: CENTER
by Ncnﬁxy;tgag‘§AMqu~;s ON {TOP: EX

P

e et L SEIPRTN 2T LR
1

B N I

CRGGC
‘Ngx

1Y THICK

ALE])
AEGdCRrRATE

OPHOSITE TS)

06




-t 20

=

WD €% W ]




ST
1 D Pt

e

6 in/sec Bobbin 24 in/sec Bobbin Hi Resolution MRPC
percent location

3
thru wallfrom end g

- (]

#16 91% 25.92 52%  25.87 46% 24.10  52% 28.72 2.56 X0.18 g -

36% . 24.58 16% 24.89 79% 24.28 78% 28.32 &

- o

Y3

D
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[@]
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CUMULATIVE REPORT

. o 04/93, ARIZONA PUBLIC SERVICE, PALO VERDE, UNIT 2
~“TEAM GENERATOR: 22 . PAGE: 1OF 1
LOCATION: ALL DATE: 04/30/93
RITERIA: ROW 117 COL 144 TIME: 14:48:27
EXAM EXTENT ) CURRENT
ROW|COL|DATE |LEG|PROGRAM| ACTUAL|REM| CAL |PROBE LOCATION voLTS |MIL|DEG] % |cH
117|144 H |07H-08H|07H-08H 00107 | 610RC _|noD| 1
H |06H-07H|06H~07H 00107{ 610RC - |NDD
H |0SH-06H|0SH~06H .|oo0107}610RC Z InpD| -
H |04H-05H|04H~05H "{00107|610RC NDD
H |03H-04H|03H-04H 00107]610RC _ |NDD
H |02H-03H|02H-03H 00107|610RC ~ |npD
H |01H-02H|01H-02H 001071610RrC NDD
H |TSH-01H|TSH-O01H 00107 | 610RC NDD}
H |TEH-TSH|TEH-TSH 00107]|610RC NDD ‘
H - - 99999 | 610UL TPC
H |08H-BW1|08H-BW1 00018|610RP|08H+ 28.53to+ 43.4 | 0.08 oleppP| 11
H |09H-BW1|08B~-BW1|RPX|00107|610RC|{08H+ 32.21TO+ 43.55|89.91 17|MAI|P 1
B |TEH~09C|TEH-09C|RPI|00000|610UL|08H+ 33.17 1.49 106| 58] 1
H |TEH-09C|TEH-09C|RPI|00000|610UL|[08H+ 34.07 7.02 37{ 93 1
H |08H-BW1|08H-BW1|RPI|00018}|610RP|08H+ 34.54to+ 43.7 [44.85 14]sax 1
H |TEH~BW){TEH~BW1|RPI|00103|630Uc|08H+ 35.80to+ 39.4 |252.8 20{100|pP 1
H |TEE-09C|TEH-09C|RPY|00000|610ULl08H+ 36.32 321.1 17}100 1
H |09C-TEC|TEH~TEC 00003 |610UL|08H+ 37.39, 313.0 17{pIiD|P 1
H |TEH-09C|TEH-09C|RPI|00000]|610UL|0O8H+ 39.00 1.12 72) 81} 1
H |08H-BW1|08H~BW1 00018]610RP| 08K+ 43.09 11.37 9|DNT|P 1
H |[|08H-BW1|08H~BW1|RPI|00018|610RP|08H+ 43.92 1.45 76 |MAIlP 1
H |TEH-09C|TEH-09C|RPX|00000|610UL{09H~ 0.79 3.24 84| 62{p 1
B |08H-09H|08H-BW1|RPX|00107}610RC]|09H~ 0.26 0.66 olMAT 1
E |TEE-BW1|TEH-BW1[RPI|00103|630Uc|09H+ 0.29to+ 13.9 | 3.75 52| 91lp 1
H |09H-BW1[08H-BW1|RPX|00107]|610RC|BW1- 1.66 1.31 149 |sax|p 1
H |TEH-09C|TEH~09C{RPI|00000]|610UL|BW1+ 0.37 3.83 40| 96ipP 1
B |09H-BW1|08H-BWL|[RPI|00107]|610RC]|BWLI+ 0.49 . 4.37 77iMaIlP 1
B |08H~BW1|08H~BW1|RPX]|00018|610RP|BW1+ 0.62 1.79 88|sarip 1
H |TEH-BW1|TEH-BW1|RPX|00103|630UC|BW1+ 0.66 4.54 32| 97]p 1
NUMBER OF TUBES SELECTED FROM CURRENT OUTAGE: 1
NUMBER OF DATA RECORDS SELECTED FROM CURRENT OUTAGE: 29

NO TREND ANALYSIS REQUESTED

REPORT OPTIONS:

Only examination results matching criteria are included

CONAM NUCLEAR,

INC.

708
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Steam Generator 22 Tube R1 17 L144

. Section 12 - @ @
’:'x : ! @ ﬁ i
y 3 x . J—
. w’a{
3.94" SaveforFuture Use .
5,
h 4
T
:*:- Modified Huey Specimen
1" Dual Etch Specimen g
17.94" T
10"  Tensile Test Specimen
h 4
<
1" Save tor Future Use
1 Bulk Chemistry Spacimen
X 4
) B
‘: ] ! 3
e ( i , 1. # FL
d g DO #
[T B, - ‘--\m e St N L.A L-J I}—‘ Li " ..
Jma. o ot D00y ¢ 5 Vo A " A 1] } /09
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' ‘Steam Generator 22 Tube R117L144

Section 16 Y, @ 47 P
f
o .. |

0° View 90° View 180° View 270° View
: SEM ‘ - - vy
5 Montage | Ti. .
S - D SR
213 Bl a5 ‘ R
Deposit-like .
_l_ SH T Ridge ) i
. 10 Lo
L 4 ‘,‘J:f;'f
Auger Specimen ﬁ\ . ‘
{or Rockwall . . ‘ \
-+ +—- Descaled . \
) |
\ 24.25' 10¢
Save for
Futuro Use
4‘ .
A-/
X -‘L
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REV1SION 2

TUBE 127-140

: - 355.75%%* ,
- ' __« WHIP CUT AT 351 3/4" FROM PRIMARY FACE
- ) ) (3" BELOW O09H)
- i 45"% PIECE #16 — 27 5/8"
7
310.75 OF -
08H , PIECE #15 - 24 5/8"
PIECE #14 - 19 1/8"
45"
265.75 -
07H , "PIECE #13 25 1/4"
41" PIECE #12 - 19 1/4"
224.75 . -
06H , PIECE #11 - 22 1/4"
42" PIECE #10 - 20 1/8"
182.75 CF -
05H , PIECE #9 - 21 1/8"
43M PIECE #8 - 22 1/2"
139.75 -
04H = PIECE #7 - 21"
PIECE #6 - 18 15/16"
41"
98.75 PIECE #5 ~ 19"
031 ¢ )
(1) MBudAV AL sCRIgE
TOWwNRDS WwWI-13%
43" PIECE #4 - 20 1/16"
2" TYp
55.75
A - PIECE #3 - 23 9/16
" TYP . 15 - DRILLED WHIP CUT
po 1
X (3LVERTICAL TIG PASSES
| 164" 24 1/4 TO 23 1/8;
— (1) SPRIAL TIG PASSES
. . 23 1/8 TO .75
TUBE
SHEET 23.75" </§I/ECE #1 - 28 5/8" Q) /\\"\L Tl‘mfm?l [ORAANS DS-1YO
= —3/4" DRILLED OUT OF TUBESHEET
*  PFSPANCESBETWEEN CENTERLINE OF p' S A 1" THICK
BNTDLEVPLAﬂE,LAﬁL olfiERs K Pﬁﬁﬂigi BES)
** DISTANCE FROM PRIMARY FACE TO'JC SGECRATE
NOTE :ENGPEN BACH jIN{ TUBE} SAMPLQ Is ON 0$ITE TS)
% : ! ; ‘ %‘I. . h %
0 § hrae ol brad Bd e o te o lad W "
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08H

07H

06H

05H

6 in/sec Bobbin
percent  location
thru wall from end

61% 12.28
68% : 12.81
NDD
NDD

24 in/sec Bobbin

69%

NDD

12.52 70%
11.22 . 64%
NDD
NDD

Hi Resolution

-12.30

12.58

MRPC
89% 12.02
85% 11.65
NDD
NDD

0.38 X 0.18

0.25 X 0.14
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, Steam Generator 22 Tube R127 L140
- Section 9

‘ 0° View 90° View " 270° View 315° View

T T “ < ':r . -'f_

- |75
9.75* » 9.25¢
10.25* R
Eggerate -
Support

Contact '
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A (B A
3
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Steam Generg?gtézn'l};bé,ﬁ1 27 L140 @ ég, 41] ﬁF

!

0° View - 90° View 180° View 270° View
— . 'y 5 vy
R
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10.75° 1105
I A
2 13 0
. 2%
»

L 0.75* Metal
' 7 4 ol [ " Surface
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. Steam Generator 22 Tube R{ 27 L140
- Section 12 o

! | - @@ﬂﬁf

T ‘:F }
. o
55" Save for Future Use ¥
- “,,{a
i
1 Modified Huey Specimen P
- 1y
-%— 2‘7! "»‘
1 Dual Etch Specimen ' ¥
h 4 1 i
19.25¢ 3
{
4.
10" Tensile Test Specimen
L 4
[~
-;_' Save for Future Use R
1 Bulk Chemistry Specimen
X 4
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Tube outside Surface

Steam Generator 22
Tube R127 11140

Section 13 Burst Face Crack Depth Diagram

-~

At

.y

Tube inside Surface

b (eanGsce
Ductile

Average Depth 39.9%
Max. Depth 100%
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+293-285~S_669 ABB~CE mMcT . 277 Pog MRy 2g '93 11:48

L}

Depth Measyrq ents

t
¥
Tube: R127 Ligp Scction; 13 Burst O7H)
a Locatiog Measurmep, (in) -Mils . %%ughwau
1 0.10 25 - 6.0 ‘
2 0.20 S0 . 119
3 035 88 . 208
4 0.15 3.8 8.9
5 0.35 8.8 20.8
6 0.65 163 387
7 0.60 15.0 357
8 135 338 80.4
0 168 20
10 1.66 41.5 98.8
11 110 275 65.5
12 L6o 40.0 95.2
13 135 338 ) 804 i
14 0.60 15.0 ’ 35.7
15 0.60 150 35.7
16 0.45 1.3 26.8
17 0.30 75 179
18 0.35 8.8 20.8
19 0.45 113 268
20 0.52 13,0 310
21 045 . 11.3 258

22 0.40 10.0 238 .
23 0.15 3.8 8.9
Average D pth 16.8 39.9
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Steam Generator 22 Tubé,‘ R127 L1490
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