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Sincinnatl Cas 8 Flectric Co.

april 9, 15890

¥. B. Zic-er Nuclear Power Station

‘erow, Ohio 45153

ttention: ZSarngy Culver
Joe Seibert

CRJECTIVE:

COMPOSITION:

LISTORY:
-4

€/30/79 - 1/31/80

3/04/80

SPECIAL INSTRUCTIONS:

RESULTS:

#553-2011

Review of docurented welding requirerents specifically
related to P & W Fabricated Fangers with critical Visual
Inspection of presented weldrentsand panel rebuttal
comnentary of evaluation opiniors.

Electrical Eanger Welciments
Carbon Steel Uni-strut - GMAW, LVSC Mode - 1/8" Min.
Fillet welds - post weld galvanized.

Macro Itemized Evaluations of over 90 specimens & 250
cross-section weld profiles.

Initial briefing as to areas of concern; preliminary
ifispection & discussion of random reject hangers with
C.G.5E, S & L. - 3

vieeting related to stated objective with P & W, C.G.&E.

&6 S&L.

rest rmeeting lirited inspection of irstalled hangers in
various locations of reactor building.

To fornulate 8§ render an impartial third party opinion as
to whether or not the fabricator has indeed supplied
weeldiuents that complied with the initial stipulated
requirerments and/or specifications.

Ttems of unanimous agreement between all partiest
P § W initial Nuality Manual, Sampling Plan & production
facilities epproved and auvdited by S & L.

AVS Fillet Welding Procedure Specification & Welder
Qualifications in conpliance with AWS Structural
Welding Code 4VS D1.1-72.

Fangers vere Jziricated utilizing limited (1%) Visual

Inspecticn Dy P & W, with no outside inplant inspection

periorred.

Hasgers recei~:2 7 Tirzer adout 1975 with substaniial
st2ll 2 eoing withost sprudilic 230080000
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..... soldile Jirits and stcspii/reject criteria.
718l sccepteance by £ 8 L of C. G. & E. Macro Zvaluation Sum—ary Report that
s
coreluded fillet size was currently cormsidered a resolved fssue.

Ferel consensus did not substantiate the vast mzjority of discontinuities
reported ty origina’ reject inspection.

S &§ L represented the super critical panel -:nter, but in zeny instances

dié€ not verify sunrtantial portions of criciral rejectica indications.

Yy Visval Evalvation of 12 presented welcw:nts indicated no rejectable defects.
As mest fillet welds of this nature zre often less than idzal, there were two
locelized areas of minor concern or pessible question which should require
sive additional verification for rejection. It is appropriate to note rany

of the cramined welds were indeed quite yood with an overall inmpression of
satisfactory weldoents.

CONCLUSTON:

All the inforration, evaluvations and observations, as I perceive them,
indicate the fabricator has supplied weldrments that do comply with
certeinly the intent and substantially to the letter of the initial
stipulated requirerents as established by referenced specifications,
codes, approvals and auvdits.

At this point in time it zppears that a weldiug problem really does not
€-ist. The difficulty seems to stem from confused, obsessively critical,
pevheps even intimidated visual weld inspection. The itemized rejection
criteria provides a graphic insight relevant to this situation. *

80 Reject/Pinholes (Porosity?) AWS 8.15.1.5 - Sum of diaveters
not to exceed 3/8"/any linear inch.
Eas any this size been observed?

95 Reject/Slag & Slag Inclusions GMAW is essentially a slagless process.
Why listed separately? - WVhere produczd?
Perhaps spatter is inferred? 1f so how
does spatter effect the weld now?

65 Reject/Lack of Fusion & Cold Lap Essentially synonymous
How deternined? Considered difficult to
2ssess sclely by Visual Inspection.

40 Reject/Stick Out (Wire Protrusion?)
Fas this been considered a personnel safeiy
hazard? Fow does isolated small segments
of wire effect quality of this type fillet
weld? -



.té 1isted Tejection criteria represencs ihne alleged ciscintin
« +urituzing to the reasor for rejection ¢f over 705 of the total iterised
re‘ection criteria a2s indicated by the Visual Inspection Survey. These
-articueliar itens are especially considered superfluous, redundant and
for all practical purposes jnsiinildcant 25 1o ooeld Coalily. Nuserous
cr:tical racro cross sectioa evaluations nas not substantiated the

uo
errunecus contentions inplied by this Visual Inspection Survey.

The necessity and desire to strive for perfection in each and every cocponent
ré¢lited in suy wanner with a nuclear facility is acknowledged. Since April
of 1979 it is assurzd the demands are now even more stringent with every
conieivable Ceviation of the slightest vignitude subject to protable juris-
dictioral cdispute, legal ramifications or ,ublic scorn.

ot witistsinding this need for rigorous corpliance to codes or specifications
t*e Visual Inspection of E]ec:rical Fanger Welcwents, as currently conducted,
indicatces ’e-alted nit-picking". YNow the teim nit-picking is not scientific
nor technical, but does convey the most appropriate connotation for this icssue.
I1f we must throw the baby cut with the bath water, what indeed havc we
acconplished?

Lif¢ does preseat distressing trade-offs. Environmental issues and regulatory
¢emends can become counterproductive. Unacceptable as opposed to acceptable
weld quality has always been a dilemma for fabricators and of serious consider-
ation from the technical cowmunity. Acdequately determining the quality of this
particular type of weld while protecting the environment and hucan life has
unfortunately become an intricate problem.

The solution to this problem is provicded by the existing welding codes, the
resolution of this issue shall require their cornsistant, knowledgeable and
systematic & »lication. -

-

GLADSTONE LABORATORIES, INC.

/,7/// /

M. G Bolinger, Jr., Vice-President
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TAOSI PRESENT:

J. J. Seibert CG&E GCD

S. C. Svwain CG4&Z GCD

D. Fox CG&E QA

M. Bolinger, Jr. Gladstone Labs

M. Schuster, Jr. S&L

C. Burgess CG4E QA * part-time

1. The purpose of the meeting was to familiarize lr. Bolinger of

Gladstone Labs with the specification requirements and history
of the F/W weld problem.

#ir. Bolinger was selected by CGGE to act as their independent
third party inspector to determine if the welds meet the re-

quirements of AWSDl.l. MNMr. Bolinger is an AWS certified in-
spector.

Mr. Schuster opened the meeting by noting that S&L has approved
P/W's weld procedure, Specification WS-1 on 7-12-74. This doc-
ument states that P/W will conform to AWSD1.1-1972. It also
states that inspection of the welds will be done on a random
tasis.

Hir. Schuster alse had docunentation indicating that P/W had
qualified the procedure and a welder. Fillet welds were sub-
mitted by P/W to Coleman Labs for review and approval. P/W
chese to use the MIG procedure to weld these hangers.

Yir. Seibert then presented a history of the weld problems,
starting with the initial rejection of samples in the scrap
vard, the previous meeting with P/W, the analysis program for
undersize welds and the inspeclion conducted in the Control
Room. '

Control Room results were summarized by Mr. Seibert by tab-
ulating thz types of deficiencies noted on the Non-Conformance
: S These are as follows:

20
20
10

Overlap

Incomplete or short
Arc strike

Gouge

Concavity

Unequal leg

Crack

Incomplete fusion
Paint on weld

Lack of filler metal
Pits

Crater pit

1g wire
the weld

HENOHENMMWS

d ribble 1
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6 8 ster pointed out that the pinhole criteria is very
et in AWS and questioned whether or not the criteria
b - folliowe
it was also noted that MIG wire stuck in a weld was not in
icg2lf 2 rejectzable item.

S

X henger couponents were exarined by lir. Bolinger to famil-

rize him with their construction. One corponent was obvious-

reiectable. (Note: It wes discovered Ly Mr. Seibert afcer

mezering that this component was not made b{ P/W but by FEC.
na

T
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e
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Tnis was determined from the stampings on the hanger. The
sau.nle pile was sorted to zssure that only P/W hanger pieces

were examined at the meeting on March 5, 1980. The rejected
piece and the others found to be made by FEC were retained so
CG&E QA could verify, before the March 5, 1980 meeting, that
these were in fact, not P/W components.

-

Ihe meeting was 3djourned until 10:00 a.m. March 5, 1980.

| A%



'wZIING WITE 2/%W ORX SPECIFICATION H-2B803 CABLE TRAY HANGEIRS
“ARCH 5, 1280

J. J. Seibert CG&E GCD

S. C. Swain CG&E GCD

D. Fox CG&E QA4LS

C. H. Miller P/W Incdustries

T. P. Finnigan P/W Industries

S. B. Storer Sheldon Storer & Associates
M. E. Schuster, Jr. ° Sargent & Lundy

¥%. G. Bolinger, Jr. Glacstone Labs

The purpose of the meeting was to determine if P/W met the require-
ments of Specification H-2803 which requires that "all welding pro-
wdures shall be in accordance with American Welding Society
pecification D-1.1."

V. Bolinger, AWS certified, has been retained by CG&E, as their
3 'd party inspector.

?/W stated that the prccedures were not AWS but what was stated in
their Q.A. manual, as noced in the propesal data Section 5.1. The
ranual had been approved by S&L and CG&E. P/W's procedures are
tazsed on AWS, with inspection required for weld spatter, MIG wire
residue, minimum fillet size, undercut, cracks and overlap. In-
spection was required on the first and last piece of a type of

:;sefbly, 2s stated in the QA manual.

"y

/W gualified the procedure used to weld the hangers and the welder.
fillet welds made by the three certified welders used on the Zimmer

iob were submitted to J. B. Colman Labs in Philzdelphia, Pennsylvania

for review.

CG&LE then submitted random samples for consideration and review. The

sarmples with an "R" prefix are samples from the scrap yard which HJK
QA said were rejects.. The samples with no "alpha" prefix were from
the scrap yard with no previous review as to their acceptability.

* Inspection done in scrap yard 7-11-79

SAMPLE _ *QC GLADSTONE S&L CG&E QA
(Clark ,Cordy) (M. Bolinger) (M. Schuster (D. Fox)
R4 Undercut, slag Possible crater Rejects
BalPF TR UL I, LT crack crater crack OK M
Rl6 Lncercut, slag OK Uncercut Telc scatter
RS iTregular slag, Splactter Splatter Splatter
narisity - frregviar irrq;glpr_mu_igyegylag_ _




v woc CLADSTOXNE S&L CGAE JA
R26 Porisity, insuf. OK OK OK
slag .
TR57 insuificient OK OK OK
undercut,
irregular O s
T no inspeccion OK OK Spatter
i wire stub L":
8 No inscection g, T AR AN AL OK
.3 ____Woimspection ~ — OK™ T T "TTTOKT____—_—OK
3 ho inspection OK OK oX
ol No inspeccion _ SO - RN ST 0K
" . No inspection oK — T OKT(SLE49I) oK
T No inspection OK OK OK

Coumeats by the participants are as follows:

Gladstone: Sample R14 has a possible crater crack which could only
be determined by grinding. Sample R5 has weld spatter
on the weld and in the area of the weld. Sample 2 has
a wire stub sticking in the weld. Mr. Bolinger said
that considering the weld and fabrication techniques
used, and the fact that P/W was not required to inspect
100%, it was unreasonable to assume that there were to
be some rejects. Although weld spatter on the weldgMIG
wire in the weld are noted on Samples R5 and 2, they do
not affect the integrity of the weld. RS, the irregular

weld is a questionadle reiect as is the crater crack in

R14. .

Considering what was presented, and the fact that Glad-
stone has locked at 100 + macro sections of welds, he
felt that P/W met the requirements of the specification.

Sargent & Lundy: Mr. Schuster felt R14, R16 and RS are rejects. He
agreed that further exanination and testing could be done
to show that they were not.

CG&E QA: Mr. Fox [eit the welds were generally acceptable. He did
not like the excess splatter while agreeing it had no
effect except possibly masking weld deficiencies.

P/W still feels they have provided z00d hanger assemblies.
Their zxial test on a previous reject provided by CG&E
shows tase metal fazilure, not weld fa2ilure.

CGLE ezsked S&L if la2b testing might not resolve the problem.
S&L did not feel z suitzble test with zctual worst cese sam-
ples could De exezuzs



Ci%E JA - continued:

Yr. Bolinger was asked to sudbmit his oificial report to
CGLE as scon as possible.

After the reeting, Mr. Bolinger, Mr. Fox and Mr. Seibert
looked at various assemblies in the Auxiliary Building,
elevations 525, 521 and 546. IMr. Bolinger found these
acceptable.

The rework of the Control Room hanzers was discussed with
Mr. Bolinger. Ye found the removal of weld spattsr and
MIG wire, as cited by the QC department to be over zecalous.
The removal of pits by grinding was also consideresd exces-
sive.

Mr. Bolinger had the following comments based on his
plant tour: L

1. The QC personnel should be given additional training,
with visual aids, in the requirements of AWS.

2. Since the hangers are installed, 100% visuval inspection
of the assemblies is almost impossible.

3. Rework may result in welds that are of a lesser qualiiy
than originally supplied.

-
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FER-OFFICE MLMORANDUM
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From 4. E. SQb.Q_S t_ /a Le_= )18 = X6520.__Dae_____ September 11,
Project No. . 4130-00
Dept/Div. . Quality Control Division ° Spec. No. __H=2803
File No. —
» Page No.
T S -} Sin. _Wm. H. Zimmex NPS Unit 1
Subject ____S&L Std. EB-117, Dwg. E-189 and Dwg. E-13.3
Detail 27
To: R. E. Cotta - 24 (1/1)
(o ) R. J. Pruski - 20 (1/1)
J. T. Louden - 18 (1/1)

Reference: HJIK QA Surveillance Report No. 2297

The reference report states that the subject EB-117 drawings
indicates fillet welds wi.cre the strut is welded to the plates,
ancles, cable trays, etc., where the geometry of the coanection
indicates a flare-bevel croove weld should be used. It also
acvks the followino cucsticns:

l. What type of wcld is this?

Answer: The two manuf:cturers of struts gives all the dimensions

for the chanrncls, except for corner radius. Since

there is no ridius specified and therefore no tolerance,

there is no é-:&nsional control., If a flare bevel
groove weld c¢f a certain size is specified ané the
radius of the channel is less, then the channel

would have to be reworked by grinding prior to welding.

The thickness of the majority of the channels are
as follows:

Gauge Nominal Lower Limit
12 0.10938" .0966"
14 0.07813" .0677"
Y16 0.0625" .0538" .

As c:in be noted for the gauge thickness, it would be

diff.cult to grind, etec., without going through the
wall or thinning the wall to an extent where burn-
through or excessive undercut could occur during
welding.

The majority of contractors who fabricate these hangers

use prequalified welding procedures to AWS Dl.1. It

should be noted that a flare-bevel groove is not a

prequalified joint and, therefore, the welding procedure

would have to be gualified.



Interof fice lMcmorandun Scptomber 11, 1979
Ssl Std. EB-117, Dwg. E-189 4130-00
and Dwyg. E-13.3 Detail 27 Page 2

EB-117 shows a standard fillet weld. This is
prequalified by AWS D1.l. It should also be noted

in paragraph 3.3.1, AWS Dl.1, that the root gap

can go to 3/16" maximum proviied that if the
separation (gap) is 1/16" or greater, the leg

of th: fillet weld shall be incrcased by the amount of
the scparation. The slicht radius on the channel is,
for your purpcoses, classified as the root gap. Based
on all of the above, the fillet weld shown in

EB-1l7 are suitable and the flare-bevel groove symbol
should not be used.

2, now does QA verify compliance?

iAnswer: Welds should be visually examined to AWS Dl.1 criteria,

MES:kao
Attachment

weld size checked with the appropriate weld gauge
and all results cocumented.
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Reference: QACMI-Gl4

“eficiency/Deviation Aarification Calibration/Test Record

suéit/Tellow-up Subcontractor Surveillance Surveillance Infor=ation only

GENERAL CZSZRVATIONS/DESCRIPTION:

|

THE woeD SUIMBOL  SHoWIN o DRwG, G132 PeTalL 27,
L »TD. EB-111 ‘Dﬁ.ué. E-—l6°){/\wb \JA?.\ous. CTHEN PES(GD
LCAAERITS  TOOICATE FUAET LOBLDS LWHERE —HE S 085 ofF
ASTEVT rmEMBERS amd BOX Ier ARE woElDED @ PLATES
‘J(,Les, CAR.E T:’.mts ’e"rc.. Cow?‘?-df&o] T TWE Awa' TRE
Z-»EJM.C-*.‘(&V\ = THIS comnEcTIien) T oO0ICATES A FLARE-BEVEL
BlecvE T wE-D  SHOULD  BE UsaD. (Sar ATTAGMEDY WUAT T

OF woetD 18 s ! Llbo DoeEs aa VERAF comPLArxa?

port Prepared By: Y )gn—v ~ Dlt‘_@(ﬂlﬂf”_—_

Deficicney is Nonconforming in Nature, List:

Crawing, Spec. or Std.

2. Specific Location

RECTIVE ACTICH STATEMENT

rective Action Verified By: Date




ZIMMER - )
DEFICIENT WELDING OF CABLE TRAYS
INVESTIGATION PROGRAM

The 1avestigapion would involve the fol]owing two types of welds:

I. TType A - Shop Weld
II. Type B - Shop Weld

=

Effective
Throat
Thickness \_ ]
£
Type A: Weld on Curved Plate " Type B: Fillet Weld

Though only the Type A weld was indicated to be deficient earlier, Type
B weld also was included since this type of weld is also deficient in
the samples furnished to Sargent & Lundy. Since both types of welds
are included in the same joint, these welds will have to be treated on
the same basis. The investigation will consist of 3 steps:

Step 1 - Sampling of test specimen: The number of samples required for
95% confidence level are indicated below. The number of samples required
will depend on the number of deficient samples found during the investi-
gation. Each joint sample will count as one sample. Each Joint consists
of more than 2 lines of weld. (The sample could have consisted of only
one line of weld if only Type A welds were to be investigated.)

No. Of ~ No. Of Deficient
Samples Samples

59 0

93 1

124 2

153 3



These samples will have to be selected on a random basis from the

total population and could include the structural members lying outside
the plant (not used for installation) if it can be proved that they
represent the total population.

Step 2 - Documentation of quality of weld: This step would include the
pclishing and etching of welds to verify the extent of fusion of weld
material. Since weld material has to flow into a restricted areza, fusion
can become a problem. This step will verify the fusion so that effective
throat as shown in the figure above can be utilized for the design.

This step will also involve photographing the welds to document the size
of welds for permanent records.

This investigation program is based on input from M. Schuster of Q.C. and
M. K. Ravindra of SAD.

Please note that the number of samples required is based on a large popu-
lation and a minor revision may be possible on the besis of actual number

of members required. Also please note that this prodram may not be possible
for field welded joints ard will have to be investigated separately.
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§ ~ SUFACE CONTOWR OF GROOVE WELDS

" Fizure 11-11. Groove weld eymbola.



