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SECTION 1

.
INTRODUCTION

This report summarizes the findings of the metallurgical investigation of the UT
indications recorded in the steam generator stub barrel-to-lower shell circumferential

weld of the Commonwealth Edison Company's Byron 1 nuclear power generating
station.

Commonwealth Edison Company's Byron 1 station is a four loop 1120 MWe plant
which is expected to resume commercial operation during 1984. During the preservice
inspection conducted b) EBASCO Services Inc. for Commonwealth Edison, several

j indications requiring evaluation were recorded. Westinghouse, at the request of
, Commonwealth Edison, provided assistance in the evaluation of the preservice test

results. As a result of these evaluations, two plugs from 113" CCW and 93" CCW
positions, respectively, of the stub barrel-to-lower shell circumferential weld that had1

produced the worst case indications were removed for metallurgical investigation.
The steam generator shell was made of A$33 Grade B Class 2 material and the
circumferential welds employed submerged arc with SFA 5.17 Type EH14 wire and
Modified Flux Linde 0091. The current report summarizes the results of these metal-
lurgical evaluations.'

The investigation consisted of surface examinations, metallographic and fracto-
~

graphic examinations and chemistry evaluations. The purpose of the investigation is
to establish the size, shape, orientation and location of the discontinuities or voids
that gave rise to the reported UT indications and further to establish the cause of
their occurrence.

.
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SECTION 2

TESTS AND EVALUATIONS
.

2-1. SURFACE EXAMINATIONS

The as-received condition of the two plugs, namely Plug No. 93 CCW and Plug No.
113 CCW were carefully examined visually and by low power light microscopy for
evidence of surface defects, cracks or other deposits. The examinations were also
carried out in lightly polished condition. The results of these surface examinations
are illustrated in Figures 2-1 through 2-4. The results are discussed in Section 3.

2-2. METALLOGRAPHIC EXAMINATIONS

Based on the locations of the recorded UT indications and the results of the surface
examinations of the plugs, series of sections through each of the plugs were taken.

] (dry) to obtain maximum possible information on the cause of reported indications.

f The sections were taken transverse to the longitudinal direction of the reported
indications, and were oriented axial to the plugs and transverse to the steam generator

- circumferential welds.
!

| The sections were examined both in the as-polished and in the polished and etched
conditions. The overall purpose of the metallographic examination was to establish
the morphology and physical dimensions of the voids or discontinuities associated,

with the reported indications and further to establish their relationship to the local
'

microstructure. The results of the metallographic examination are illustrated in Fig-
''

ures 2-5 through 2-12. The results are discussed in Section 3 of the report.

2-3. FRACTOGRAPHIC EXAMINATIONS

Dry cut samples from the plugs containing the voids or discontinuities were opened
fresh in the laboratory and were examined for surface morphology by light optical
and scanning electron fractography techniques. The examinations were conducted
both in the as-opened as well as in the endoxed (oxide removed) condition. The

.
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results are illustrated in Figures 2-13 through 2-17. The results are discussed in
Section 3.

2-4. CHEMISTRY EVALUATIONS

Chemistry analysis of the weld deposit associated with the discontinuities was con-
ducted by wet analysis to examine its conformance to the specification requirements.

'
The results are listed in Table 1. The chemistry of the deposits present in the discon-
tinuities was examined by energy dispersive x-ray (EDAX) analysis. The results are
illustrated in Figure 2-18. The results of the chemistry evaluat. ions are discussed in

i Section 3.
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SECTION 3

RESULTS AND DISCUSSION
.

The results of the surface examinations on the two plugn (Plug Nos. 93 CCW and 113
CCW) are illustrated in Figures 2-1 through 2-4. Examir ation of the Plug 93 CCW in

the as-received and slightly polished condition sh, owed no evidence of cracks, voids
or discontinuities on the outside diameter surface. Examination of the surface condi-
tion of the end face of the plug (which corresponded to the inside diametersurface of,

! - the steam generator outer shell), however, showed some evidence of what appeared
i to be isolated inclusion sites along the weld line (Figure 2-3). Similar examinations

on Plug 113 CCW showed evidence of a deep void on the outside diameter surface of
the plug, at a location approximately 0.37 inches below the end face (shell ID surface).
The appearance of the void is illustrated by the light optical macrograph in Figure
2-4. No evidence of any abnormal surface condition was seen on the end face of Plug
113 CCW. The end faces of both the plugs corresponding to the ID surface of the
steam generator outer shell, showed presence of grinding marks, presumably intro-
duced during surface cleaning subsequent to welding.

The results of the metallographic examination of the two plugs are illustrated in
Figures 2-5 through 2-12. Figures 2-5 through 2-7 illustrate the examination results
of the as-polished sections, taken axial to the plug and transverse to the circumferen-
tial weld in Plug 93 CCW. Figure 2-5 illustrates in a roughly polished condition, the
appearance of a section taken at mid-length of the reported indication. Evidence of a
void or discontinuity close to the surface can be seen here. The discontinuity is
shown at a higher magnification in Figure 2-6(a). Figures 2-6 and 2-7 illustrate the
appearance of the discontinuity on sections taken progressively at increasing dis-
tances along its length. The discontinuity which appeared close to the surface on a
section at its mid-length, is seen at deeper locations at its terminations. For example,
the discontinuity is seen at a depth of approximately 0.03 inches below the surface
(Figure 2-8) at its mid-length while it is seen at a depth of approximately 0.143 inches

.
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| below the surface at one of its termination,0.5" away from the mid-section. The

| depth and width of the discontinuity itself, however, appeared maximum at its mid-
* section (Figure 2-6a) measuring approximately 0.09 inches deep and 0.01 inches
j wide. Metallographic examination results of the polished and etched sections of Plug

} 93 CCW are illustrated in Figure 2-8 through 2-10. The morphology of the disconti-
_

j nuity and its relationship to the local microstructure are clearly illustrated here in the
micrographs. The morphology of the discontinuity varied from approximately a tear'

drop shape at its mid-length to a planar shape, which then turned into two isolated~

voids as it approached its termination. The discontinuity is located at the weld metal
I to base metalinterface at the root gap of the weld. Figure 2-10 clearly illustrates that

the two voids connected to the discontinuity are located at the weld metal-to-ba'se
metal interface. Evidence of trapped slag inclusion in one of the voids can also be
seen here. Examination of a number of sections taken along the weld line confirmed -
that the total length of the discontinuity in Plug 93 CCW is app'roximately 1.15 inches.
Figure 2-11 illustrates the morphology of the discontinuity in Plug 113 CCW on an
axial section transverse to the weld and at 0.325 inches from the outside diameter
surf ace of the plug. The morphology here consists of three isolated voids connected
with a thin crack-like opaning. Light optical metallographic examination results of
the polished and etched section 0.125 inches from the OD surface of the plug are

. illustrated in Figure 2-12. As can be seen here the discontinuity is located at the weld
bead interface and evidence of slag inclusion associated with the discontinuity can
be seen here (Figure 2-12b). The discontinuity measured a maximum of 0.02 inches
in width and 0.07 inches in depth. Examinstions on sections taken progressively-

f along the weld confirmed that the discontinuity is approximately 0.45 inches long.
The overall results of the metallographic examinations on the two plugs showed that

( the observed discontinuities are located at the weld metal-to-base metal interface
,

and that they are often associated with slag inclusi'ons.

The results of the fractographic examinations are illustrated in Figures 2-13 through
2-17. Figure 2-13 illustrates light optical fractographs of a freshly opened (dry) discon-

| tinuity'from Plug 93 CCW. The fractographs show evidence of dark colored oxide or
~

slag deposits on the inside surface of the discontinuity. Higher magnification scan-
ning electron fractographs of both freshly opened and endoxed discontinuity faces
are illustrated in Figures 2-14 through 2-17. Figure 2-14 is a lower magnification
scanning electron fractograph of a freshly opened discontinuity showing an overview
of the discontinuity face and laboratory induced fracture. Figure 2-15 illustrates

| higher magnification fractographs of the discontinuity face and the laboratory frac-

|
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ture. As can be seen here, the discontinuity face showed presence of oxide or other

] slag deposits while the laboratory fracture is made of dimpled morphology. Figure
i 2-16 shows fractographs of the laboratory opened discontinuity in the freshly opened

and endoxed conditions respectively.
I

| [. Figure 2-17 is a higher magnification scanning electron fractograph of endoxed
' '

discontinuity face showing evidence of surface crazing presumably caused by the
inclusion-base metal interactions at the interface. The crazing appearance was seen-

occasionally on the endoxed discontinuity faces at isolated local regions.
.

The results of the wet chemistry analysis of the weld metal are listed in Table 1. The
results show that the weld metal contained significantly higher amounts of silicon
and " sum of other elements" as compared to the specification requirements for SFA
5.17 Type EH'14, Modified Flux Linde 0091. Chemistry evaluation results of the dis-
continuity deposits by energy dispersive x-ray analysis, illustrated in Figure 2-18
showed evidence of a number of elements such as magnesium, aluminum, silicon,
calcium, titanium, that can be normally found in slag inclusion.

In summary, the results of the surface examination of the plugs suggested presence
, of isolated inclusion sites along the weld line as seen on the inside diameter (ID)

surface of the shellin the case of Plug No. 93 CCW. In the case of Piug No.113 CCW
a deep void-like discontinuity was observed on the cylindrical surface at a location
approximately 0.37 inches below the ID surface. Light optical metallography on a
series of sections taken across the recorded indication and transverse to the weld
and examined in the as-polished condition (dry) showed that the discontinuities are
void-like in nature and are oriented parallel to the circumferential welds of the steam
generator shell. Thds 9xaminations also showed that the discontinuity morphology
varied from a tear drop shape to that of an oval,'or linear shape depending on the
location of the section taken along the discontinuity length. The discontinuity was
located at approximately 0.33 inches below the shell ID surface in the case of Plug
No. 93 CCW and 0.37 inches below the shell ID surface in the case of Plug No.113
CCW. The discontinuity measured a maximum of approximately 0.09 inches deep
along the shell radial direction (axial to the plug),1.15 inches long along the circum-
ferential weld direction and 0.01 inches wide along the shell axial direction in the
case of Plug No. 93 CCW. The discontinuity in Plug No.113 CCW measred a maxi-
mum of approximately 0.45 inches in length,0.07 inches in depth and 0.02 inches at
its widest location. Metallographic examination of the sections in polished and etched

3-3
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! condition showed that the discontinuities are located at the weld metal to base metal
i interface and are often associated with slag inclusions. Light optical and scanning

electron fractographic examination of the discontinuity surfaces in the freshly opened
1 condition suggested the appearance of freshly fused surface covered with oxide (or

,

' slag) phase. Surface crazing, indicative of some form of base metal-slag interaction
at the interface, was seen occasionally at some localized r egions on the inside surface,

' of the discontinuity. Chemistry evaluation of the surface deposits of the freshly
*

opened discontinuities (voids) by EDAX analysis confirmed the presence of calcium,
silicon, titanium, aluminum, and magnesium. Wet chemistry analysis results of the
weld metal showed that it contained appreciably higher amounts of silicon and " total
of other elements" as compared to the specification requirements of SFA 5.17 Type
EH14, Modified Flux Linde 0.0091.

The overall results of the investigation confirmed that the suspected regions in both
the plugs did, in fact, contain void-like discontinuities near the shell ID surface,
oriented parallel to the circumferential welds. The results also showed that the dis-
continuities are located at the weld metal to base metal interface and are caused by

| th3 presence of trapped slag inclusions.'
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SECTION 4

CONCLUSIONS
.

":ased on the overall results of the investigation, it is concluded that the recorded
indications in the Byron 1 Loop 1 steam generator outer shell circumferential welds
are caused by the presence of void-like discontinuities near the shell ID surface,
oriented parallel to the circumferential welds. Based on the results, it is further
concluded that the observed discontinuities are located at the weld metal-to-base
metalinterface and are caused by the presence of trapped slag inclusions.
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TABLE 1

WET CHEMISTRY ANALYSIS RESULTS OF THE WELD METAL

Element C Mn Si S P Cu
Other le ents -

Wet Analysis 1.24 .

Results (Wt %) -0.10 1.24 0.28 0.007 0.016 0.10 (Mo + Ni + Cr + V) i

o i ied Flux L nde b091 0.10 to 0.18 1.75 to 2.25 0.05 .035 .03 .30 0.50'
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3URE 2-1. AS-RECEIVED SURFACE APPEARANCE OF PLUG NO. 93 CCW
(a) CYLINDRICAL SURFACE APPEARANCE.

(b) END VIEW SHOWING SG SHELL ID SURFACE. THE WHITE
LONGER CHALK MARK INDICATES THE ORIENTATION AND

LOCATION OF REPORTED INDICATION.
.
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IU R E 2-2. AS-RECEIVED SURFACE APPEARANCE OF PLUG NO.113 CCW
(a) CYLINDRICAL SURFACE SHOWING THE

LOCATION OF VOID.

(b) END VIEW OF THE PLUG SHOWING THE STEAM
GENERATOR SHELL ID SURFACE.
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THE STEAM GENERATOR SHELL (PLUG NO. 93 CCW).
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IGURE 2-4. APPEARANCE OF VOID ON THE CYLINDRICAL SURFACE OF,

| ! THE PLUG NO.113 CCW,IN THE AS-RECEIVED CONDITION.
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GURE 2-5. APPEARANCE OFTHE AS-POLISHED SECTION TAKEN
DIAMETRICALLY THROUGH THE PLUG NO. 93 CCW.

THE SECTION IS TAKEN TRANSVERSE TO THE INDICATION

(AS MARKED ON THE PLUG) AT ITS MID-LENGTH LOCATION.
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GURE 2-6. APPEARANCE OF AS-POLISHED SECTIONS TAKEN AXIAL TO
THE PLUG NO. 93 CCW ILLUSTRATING THE MORPHOLOGY

OF VOIDS AT VARIOUS LOCATIONS.
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| FIGURE 2-7. APPEARANCE OF AS-POLISHED SECTIONS TAKEN AXlAL TO
THE PLUG NO. 93 CCW ILLUSTRATING THE MORPHOLOGYi

! OF VOID AT VARIOUS LOCATIONS.
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! FIGURE 2-17. SCANNING ELECTRON FRACTOGRAPH SHOWING THE-
|

CRAZING APPEARANCE AT THE INCLUSION SITE.'

,
(ENDOXED, PLUG NO. 93 CCW)
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FIGURE 2-18. ENERGY DISPERSIVE X-RAY (EDAX) ANALYSIS RESULTS OF
3 THE FRESHLY OPENED VOIDS IN PLUG NO. 93 CCW
j (AREA SCAN) (A) SCANNING ELECTRON 1 RACTOGRAPH.

(B) EDAX SPECTRUM.
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ATTACHMENT IV

Byron Steam Generator Fabrication

_

.

Byron Unit 2 steam generator shell courses are made from SA 533
Grade A, Class II Mn-Mo type steel plate. The forgings such as the tube |

sheet, trunnions,manways, etc. are made of SA 508 Class II as modified'by
Code Case 1528. The longitudinal seams were flame cut to a 70/50
' level and closed in the forming roll on a 3/4 inch square bar that became
the backup bar. Shielded' Metal Arc Welding (SMAW) was utilized to seal
.the backup bar in preparation for Sub Arc Welding (SAW) of the
longitudinal seams. Upon completion of the SAW, the backup bar was
removed by automatic arc air. The I.D. area was then ground, inspected
and back-welded using SAW. 1The circumferential welds were made in the
same way except in some cases, the I.D. weld was not accessible for SAW.
In these cases SMAW was used to back-fill the weld after back chip. Seam
SGC06 is one case.where the back weld was manual.

All procedure qualifications were performed with a post weld
heat treatment-(PWHT) at 1125 * 250F for 24 hours which qualifies for
30 hours of total PWHT time. As shown in the attached tables, in general
the PWHT time for the majority of these welds has been less than 10 hours
and only a few welds have seen times ranging from 10 to 14 hours. An
additional 2.5 to 3 hours of PWHT at ll250F following field repairs
will have no affect on the material properties since the procedures were
qualified to 30 hours of PWHT time.

Attached is a general arrangement drawing for the Byron Unit 2
steam generators. This drawing provides weld details and lists the
material specifications for various parts of the component. These
material specifications are also enclosed.
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i. 5 kr.11 min. 4 57,3107
Tube Plate

13 hr.30sta. 2209,2292,2329,2 % 5,2917,3107j s sirth seam 3 hr.cismia. 3107; se s marrel
[

9 he. 4 mta. 4 2130,2329,2365,2917
T etre seau$ceo.1) 8 12

} 2329,2365,2917
A Barrel 7 57 2238,2 % 5,2917 !
W sirth seme(gco3) 6 48 2365,2917

:

I

-a narrel 8 01 2195.2 % 5,2917

o otrth seam 6Mo'h )6 kB 2 % 5,2917 ~

Transities cens 4 31 2232,3130,2917
e oirm seem(s&cor 2 52 2917
x semi i t, 51 466,2503,2558,3o60,313o
eL strem seem(geos) 2, 34 31 3o

33 serrel 7 55 . 4 59,8558,3o68
x eirth seem(Mco7) $' 29 2'58,3068

.

x111ptieel Reed 5 29 358,3o68
r oteth seem(s%vd 5 29 2558,3o68,

steam outlet wes. 5' 29 2558,3o68
T oirth seen 5 29 2558,3o68
reedwater vessist 8 12 2329,2M5,2917
Auz. Feedwater Wes. 10 :1 29 459,2503,2558.3066
A2 & PF Trimenteam 6 44 2365,2917
cT & Dr Trummises 7 32 2503,2558,3o68
s namver 5 29 2558,3068
so mover 5 29 2558,3068
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Part Ti o chart Numbers
Chamber 7hr.26 min. 24 ?2,2001;,3150
TubeuPlate 12 32 2212,2322,2374,29o4,3150

,

; Z otrth ::eam 6 o6 2904,3150
ste Barrel 9 17 2226,2278,2327,2374,2904

!

Yotrthsome[fue2-) 5 49 2375,2904
A Barrel 8 12 2260,.~374,2904

N 01rth sean[M'03) 5 49 2374,2904
3 3arrel 8 12 2'260,2374,2904

cairthSemm[#4cy) 8 12 2260,7374,2904
i Tremaition come 10- 48 2260,2374,2904,3151

'

o oteth seen[M&4) 8 12 2260,2374,2904,

, a narrel 11 30 2481,2525,2581,3085,3151

cLstrohsean[fk 2 36 3151

aarrel 6 55 2469,2581,3085

x otrth seem[#s7) 5 57 2581,3085
x111ptteel need 5 57 2581,3o85

P otyth seem($2!) 5 57 2581,3o85
,

steam outlet Nossla 5 57 2581,3o85

T oitta seam 5 57 2581,3085

Feedseter Nessle 7 02 2327,2374h.904

AT & 3r Trummiens 5 49 2374,2904
ce & pr Trauntens to 26 2525,2581,3o85,3151

Ann. rmater wes< 7 57 2524,2581,3o85

a manvar 5 57 2581,3o85

so man ==r 5 57 256i,3085
-
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Part Tfme cha*t N'=hara
,

chamber 4hr.26 min. 2699,3146
Tube Plato 16 h6 2212,2299,2333,2389,2937,3146
Z Girth Seam 3 15 3146
Stub Barrel 13 16 2130,2267,2333,2389,2937

, TGirthSean(Suo2) 7 06 2333,2389,2937
) A Barrel 6 56 2249,2389,2937 ;

,

N 01rth Sean(Eud 5 45 2389,2937 '
,

B Barrel 6 48 2927,2389,2937
| c Girth Sean(SMW) 5 45 2389,2937

Transition Come 9 38 2247,2389,2937,3147

0 Girth Seam $#od 5 45 2389,2937
!

I Barrel 11 11 2464,2524,2581,3068,3147
!

eL sirth seenSKv6) 2 33 3147
i J Barrel 8 13 2464,2581,3o68

.

K Sirth Seam $ Mod 5 48 2581,3068
E111 psf.eal Road 5 48 2581,3o681

F Sirth Seas (5"*d 5 48 2581,3068
,

Steem outlet Nos. 5 48 2581, 3o68
T 01rsh Sean 5 48 2581,3o68

Feedwater Wesale 12 04 2267,2333,2389,2937
Ass. Foodwater Nes, to 16 2M9,2524,2581,3o68
AT h se Tru steme 3 c1 2937
of a Dr Trummi ens 9 54 2524,2561,3c68,3147 |

a newer 5 48 1581,3068
so assamay 5 48 2581,3o68
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WESTINGHOUSE ELECTRIC CORPORATION TAMPA DIVISION TAMPA. FLA.
TITLE: MATERMI., SA-508 CMSS 2 &n-Mo ALLOY SMI. FORGINGS)

Material: Manganese Molybdenum Steel Forging SA-508 Class 2 as modified by Code Case 1528
and in accordance with ASME Boiler and Pressure Vessel Code, Nuclear Vessels,
Section III for Class 1 Vessels, '

Note 1: The minimum tempering temperature shall be 1175 F.

Note 2: Supplementary Requirements: S-1 simulated post-weld heat treatment as follows:

All test specimens must meet the necessary specifications after the following
heat treatment: Place in furnace at not over 600 F, then heat at 100 F/hr. to
112g F i 25 F and hold at this temperature for 24 hrs. Cool at 100 F/hr. to
600 F.

Note 3:
The reference temperature, RT@for Material, Section III of the ASME Code.

shall be established in acecrdance with NB-2300,,

Fracture Toyghness Requiremen
RT shall be + 60 F maximum.N> < > <

Note 4: Supplier shall submit test specimen location for W Metallurgical approval.
.

Note St Nondestructive Testing:
a. Magnetic particle inspection is required on all surfaces after final heat

treatment to Westinghouse P.S. 84350101 or supplier's specification approved
by Westinghouse Tampa Division (see Para. NB-2345 of ASME Code, Section III).

b. Ultrasonic inspection must be in accordance with Westinghouse P.S. 84350 LR
or by supplier's specification approved by Westinghouse Tampa Division and
must be witnessed by Westinghouse representative. '(See Para. NB-2542 of
ASME Code, Section III).

Note 6: Forging defects way be repair velded by the supplier provided the requirements
for repair welding in Para. NB-2549 of Section III Nuclear Vessel Code are met
and the supplier's repair procedure is approved by Westinghouse Tampa Division.

Note 7: Westinghouse reserves the right to witness th: heat treatment of forgings. Mill
reports and heat treatment records shall be submitted to Westinghouse prior to

' shipment of the forgings. Mill reports shall show all chemical and mechanieni
properties required by the specifications.

Note 8: Do not stamp orging - identification shall be maintained by paint or vibro
tool marking .
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NOTES r ;

1. THIS ORAWING IS TO BE USED IN CONJUNCTION WITH
** OUTLINE" DR AWING 1106 J25.*

2. ALL WELD JOINT DIMENSIONS AND ANCLES SHOWN*

ARE INITIAL WELD JOINT PREP DETAILS AND ARE
SUBSEQUENTLY 8ACK CHIPPED AND . SACK WELDED" N parve, *--,8dM FOR FULL PENETRATION WELDS.

-

! 3. VESSEL EXTERIOR SURFACE PREPARATION FOR ISI(
IS TO 8E PER PROCESS SPECIFICATION NPT47., ,y k |f] c 4. REFER TO TECHNICAL MANUAL FOR I:LOSURE RING

f I i DETAILS. |- - mit C
'" 5. REFER TO TECHNICAL MANUAL FOR ASSEM8LY AND
| DISASSEM8LY PROCEDURE OF INTERNAL WRAPPER

OPENING CLOSURE ASSEM8 LIES. IMMEDIATELY. IN-
SIDE THE SHELL SECONDARY HANDHOLE AND AC.

.

Ottat 's' DETAsL'*as. C S OPENWGS. REFER TO OURME DRAWWG FOR
SHELL OPENING LOCATIONS. Iut seet r roset s, e ,e,g,

pec.e1
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WESTINGHOUSE ELECTRIC CORPORATION TAMPA DIVISION TAMPA. FLA.
TITLE: naterial, sr-sos Class 2 (sn-no uloy Steen rorgsnes>

Materials . Manganese Molybdenum Steel Forging SA-508 Class 2 to be in accordance with
ASME Boiler and Pressure Vessel Code Section III and as modified by code case 1528 and
the following:

,
_ Note 1 - The minimum tempering temperature shall be 1175 F.

l Note 2 - Supplementary Requirements: S-1 Simulated post-weld heat treatment as follows:

All test specimens must meet the necessary specifications af ter the following heat treat-
ment: Place in furnace at not over 600 F, then heat at 100 F/hr. to 1125 F 125 F and
hold at this temperature for 24 hrs. Cool at 100 F/hr. to 600 F.

Note 3 - The reference temperature, RTNDT, shall be established in accordance with
NB-2300. Fracture Touehness Requirements for Material, Section III of the ASME Code.
RTNDT shall be + 60 F maximum.

> < > <
Note 4 - Supplier shall submit test specimen location for W Metallurgical approval.

Note $ - Nondestructive Testing:

a) Magnetic particle in.tpection is required on all surfaces af ter final heat
treateent to Westinghouse Proc. Spec. 84350 NM or supplier's specification
approved by Westinghouse Tampa Division (See Para. NB-2545 of ASME Code
Section III).

b) l'Itrasenic inspection must be in accordance with Westinghouse Proc. Spec.
84350 LR or by supplier's specification approved by Westinghause Tampa,

'

Division and cust be witnessed by Westinghouse representative. (5,ee p: ara.,

NB-2542 of ASME Code, Sect. III).

I Note 6 - Forging defects may be repair welded by the supplier provided the requirements
for repair weiding in para. NB-2549 of Section III Nuclear Vessel Code are cet and the
suppliers' repair procedure is approved by Westinghouse Tampa Division.

Note 7 - Westiaghouse reserves the right to witness the hea ? treateent of forgings.
Mill reports and heat treatment records shall be submitted to Westinghouse prior to
shipnent of the fergings. Mill reports shall show all chemical and mechanical proper-

| ties required by the specifications.
1

Note 8 - Do nct stanp forging - identification shall be maintained by paint or vibro
tool markin .
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WESTINGHOUSE ELECTRIC CORPORATION TAMPA DIVISION TAMPA. FLA.

TITLE: Material. Mn-Mo sel. Pla.e - SA-533. Cr. A. Class 2
NOTES:
1. MATERIAL: Manganese Molybdenum Steel Plate; ASME SA-533, Grade A. Class 2. The

- material shall Latisfy all requirements of the ASME Boiler & Pressure Vessel Code.
Nuclear Vessels, Section III.

2. The material test coupons (See Para. NE-2200 of Section III) shall be heated and cooled
at 1000F an hour with a holding time of twenty-four (24) hours at 1125 2 25 F and with
furnace charge and discharge temperature of 600 F maximum.

3. HEAT TREATMENT: In order to obtain the required properties the plate shall be heated
to s temperature which produces an austenitic structure and then quenched in a suitable
medium by spray or immersion. The minimum tempering temperature is 1175 F.

4. FRACTURE TOUGHNESS TESTING:The reference temperature, RTNDT, shall be established in
accordance with NB-2300. Fracture Toughness Requirements for Materials, Section III of
the ASME Code. RTNDT shall be + 60 F maximum.

< .
> =

'

5. TESTING: All testing shall be conducted on the plate in the flat prior to forming.
Any subsequent fabrication operations conducted below 1100 F will not require retesting
of the material, if hot formina above 1100 F is utilized in fabrication the mill heat
treatment and impact testing as above shall follow this forming.

I
; 6. INSPEC1 ION:

I a) WTD recerves the right to witness the heat treatment and inspection of plates or
formed parts. The mill reports and heat treatment records shall be submitted to
WTD as they become available. The mill test reports shall show all chemical and
physical properties required by the specification.

|

b) Ultrasonic inspection shall be performed on the plate af ter final heat treatment
in accordance with WTD Specification 84350 LF.

i 7. SURFACE PREPARATION: Material shall be sand-blasted for inspection before forming.
Excessive pits must be repaired by grinding and/or welding but minimum thicknessI

must be maintained. Repair welding must be done in accordance with para. NB-2539 of
Sec. III. A repair welding procedure shall be submitted to Westinghouse Tampa Division
for approval, prior to its use.

8. Supplementary requirement 52 product analysis covering check analysis shall be required.
This check analysis shall conform to the required chemistry of the specification and
the results shall be reported on the supplier's test report.

,

Gution NO STAMPING is permitted on this material. -
.
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.- Tert tim 9 Chart 'iet9be rs
*

Ohanbar hhr.27,in. 2h79,' a
Tute riato is or ? 21,'.vo,21h2,2307,2942, '959 '

Z oirth Sean ' ?o 31ho
Stub Parrel 11 01 2.226,2297,2 % 2,2397,2942,2960
YoirthSeam[5(40N 8 11 23h2,2397,29h2.2950

|A Barrel 10 11 2270,2n3,2.97,29h2,2950

N oirth Seas [$6do3) 6 Sh 2397,2942,2950
i

B Barrel 9 19 2268,2 % 3,2397,2 % 2,2950
i

c Girth seem[fficA)/ 8 15 2 % 3,2397,2942,2950
; Transition cone 13 02 2278,2343,2397,2942,2950,3141

ooirthseanU6 dor) 8 15 2A3,2397,2942,2950 '

a Barrel 12 19 2k78,2525,2686,3085,3142
i cz,otrthSean(MG4) 2 33 3141

,

J Barrel 7 47 2489,2686,3085
Koirthseem6667) 5 43 2686,3085
Elliptical Reedt 5 43 2686,3085

P oirth seem(MdO&) 5 43 2686,3085 '

steam outles Nossle 5 43 2686,3085
-

T otyth seen 5 43 2686,3085
Feedwater Wessle 8 11 2%2,2397,2942,2950
Auz.Foodwater Wes. 7 43 2524,2686,3085

| AT & NT Trenians 8 15 2%3,2397,2942,2950
:of & DT Trunniens 10 34 2525,2686,3085,3141

s waaver 5 43 2686,3o85

so nonver 5 43 26C6,3085
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