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Mr. R. Marshall 'DATE: April 14, 1930.

. ; .M: B. K. Culver:
.

.

I
St.!3 JECT: Wm. H. Zimmer Nuclear Power Station

Unit 1 - P/W Weldment Analysis
W.0. 57300, Job E-5590_, Scec. H-2803.23

Enclosed is one copy each of the cinutes of the meeting and
pre meeting with P/W Inc., concerning their compliance to speci-
fication H-2803.

Also included is a copy of Gladstone Labs letter with their
independent opinion on the supplied material.

'

B. .C2ver
_ -.

.

.

i JJS:dw . .

cc: W. W. Schwiers
J. Farra.
K. Baurngarten
B. K. Culver
S. C. Swain .

R. Pruski *

,

File *
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April 9, 1980

.

.- :,(i:.nat i Gas & Elect ric Co.'

W. H. Zic.r.er Nuclear Pcwer Station
" see., Ohio 45153
.::ention: Earney Culver -

Joe Seibert #S53-2011

ehJdCTIVE: Review of doeurented welding requirements specifically
related to P & W Tabricated Hangers with critical Visual
Inspection of presented- weldrents and panel rebuttal *

com:entary of evaluation opinions.

'

COMPOSITION: Electrical Hanger Weldments
Carbon Steel Uni-strut - GMAW, LYSC Mode - 1/8" Min.
Fillet welds - post weld galvanized.

.

1.1.M ORY2

5./30/79 - 1/31/80 Macro Itemized Evaluations of over 90 specimens & 250
cross-section veld profiles.

3/04/SO . Initial briefing as to areas of concern; preliminary
idspection & discussion of random reject hangers with

'
C.G.&E, S & L.-

3/05/50 Meeting related to stated objective with P & W, C.G.&E.
&S&L.
Fest meeting Iir.it ed inspection of ir. stalled hangers in
various locations of reactor building.

.

SPECIAL INSTRUCTIONS: To formulate & render an impartial third party opinion as
to whether or not the fabricator has indeed supplied
weld::.en'ts that complied with the initial stipulated
requirer.ents and/or specifications.

i RESULTS: Items of unanimous agreement between all partiest
P & W initial quality Manual, Sampling Plan & production
facilities approved and audited by S & L.

AUS Fillet Welding Procedure Specification & Welder
Qualifications in corop11ance with AWS Structural
Welding Code AWS D1.1-72.

Rangers vere fabricated utilizing limited (1%) Visual
Inspection by P & W, with no outside inplant inspection
pe rforr.ed.

Mangers r+:oi- : d 0 Tir.n er sbett 1973 vith rubs:andfal
1: 5:ellati:n : c rling without sy v.-ifi c .- ??!tional

Virus! r pect. - requirurints.

.
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S .c r. .t r. .: :<te.ntial dir..rca snt: E.s r. : : ir.; e rr el a t i..: ef, ,

. - ;>:ity ::arual & To:a1 A.W.S. DI.1-72 crntext cs :o specific appli:ahle
.._ pr: file lir_its and acc=pt/ reject criteria.

8:a1 acceptance by S & L of C. G. & E. ': acro Evaluatic: Sun .ary Report that
c:r::ufed fi13et si=e was currently censidered a resolved issue.

Fanel consensus did not substantiate the vast majority _ of discontinuities
reported by origina' reject inspection.

S & L represented the super critical panel 1sr.ber, but in many instances
did not verify su'.irtantial portions of oritir.a1 rejection indications.

- .

:;y Visual . Evaluation o.f 12 presented weldrents indicated no rejectable defects.
As nost fillet velds of this nature are often less than ideal, there were two
locali:ed areas of min'or concern or pessible question which should require
sore additional verification for rejection. It is appropriate to note cany
of the examined welds were indeed quite good with an overall irapression of
satisfactory weldsents.

*
CONCLUSION:

All the information, evaluations and observations, as I perceive them,
indicate the fabricator has supplied weldcents that do comply with
certainly the intent and substantially to the letter of the initial
stipulated requirecents as established by referenced specifications,
codes, approvals and audits.

At this point in time it appears that a welding problem really does not
e>ist. The difficulty seems to stem from confused, obsessively critical,
perhaps even intimidated visual weld inspection. The itemized rejection
criteria provides a graphic insight relevant to this situation. '

50 Reject /?inholes (Forosity?) AWS 8.15.1.5 - Sum of diameters
not to exceed 3/8"/any linear inch.
Has any this size been observed?.

95 Reject / Slag & Slag Inclusions CMAW is essentially' a slagless process.
Why listed separately? - Where produced?,

Perhaps spatter is inferred? If so how
*

does spatter effect the weld now?

65 Reject / Lack of Fusion & Cold Lap Essentially synonymous
How determined? Considered difficult to-

assess solely by Visual Inspection.
.. --

40 Reject / Stick Out (Wire Protrusion?)
Eas this been considered a personnel safety
hanard? How does isolated small segments
of wire effect quality of this type fillet
veld?

I

- - - . - _ _ _ _ _ _ _ _ - - _ _ - - - - _ _ _ . _ _ _ -



.

,

. , .. ..

.

- e e listed rejection criteria represents the alleged discc.:. tin.ities.

"

:. tri'ru:ing to the reason icr rejectien ef over 70% of the tctc1 iteri:ed
rejection criteria as indicated by the Visual Inspection Survey. These
. par:dcular ite=s are especially censidered superfluous, redundant and
for all practical purposes insitnifiesnt as te v'id - "'4*y. Numerous
cr.:f eal :. acro cross section evaluations has not substantiated the*

erronee.us contentions inplied by this Visual Inspection Survey.

The necessity and desire to strive for perfection in each and every component
releted in any nanner with a nucicar facility is acknowledged. Since April
of 1979 it is assu ed the demands are new even more stringent with every
conceivable deviation of the slightest rsgnitude subject to probable juris-
dictienal dispute, Icgal ranifications or public scorn.

Not withstanding this need for rigorous corp 11ance to codes or specifications
the Visual Inspection of Electrical Hunger Weldrents, as currently conducted,
indfeates " exalted nit-picking". Now the term nit-picking is not scientific
nor technical, but does convey the cost appropriate connotation for this issue.
If we cust throw the baby out with the bath water, what indeed have we

* *accomplished?

Life does present distressing trade-offs. Environmental issues and regulatory
der. ands can became counterproductive. Unacceptable as opposed to acceptable
weld quality has always been a dilemma for fabricators and of serious consider-
ation from the technical community. Adequately determining the quality of this
particular type of weld while protecting the environment and hu=an life has
unfortunately become an intricate problem.

The solution to this problem is provided by the existing velding codes, the
resolution of this issu*e shall require their consistant, knowledgeable and
systematic a plication. *

,

GUd>5 TONE 1.A3 ORATORIES, INC.

^ ~~~
.

M. G. Bolinger, Jr. , Vice* Pre'sident
.. .

.
. .

MG3/jh

.
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.. i . d GL.4D5TO::E L/ SS 0:: P/'.? i:T.LD : 1.G.V.J.::-: ./.h li 4. , 15:50.
.

~ POSE PRESENT:$

J. J. Seibert CGLE GCD
S. C. Swain CGLE GCD
D. Fox CG&E QA
M. Solin'ger, Jr. Gladstone Labs
M. Schuster, Jr. S&L

* C. Burgess CGGE QA * part-time

1. The purpose of the meeting was to fa.miliarize Mr. Solinger of
Gladstone Labs with the specification requirements and history
of the P/W weld problem.

,

Mr. Solinger was selected by CG&E to act as their independent
third party inspector to determine if the welds meet the re-
quirements of AWSDl.l. Mr. Boliinger is an AWS certified in-
spector. '

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

Mr. Schuster also had documentation indicating that P/W had
qualified the pr.ocedure and a welder. Fillet welds were sub-
mitted by P/W to Coleman Labs for review and approval. P/W
chose to use the MIG procedure to weld these hangers.

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

'

Control Room results were summarized by Mr. Seibert by tab-
ulating the types of deficiencies noted on the Non-Conformance*

| Reports. These are as follows:
,

inholes __
i S

_ Overlap 20
Incomplete or short 20

t 14- ' '"e#nn 25 Arc strike 10'Undercur 40 / Gouge 4
Mb nf facion N Concavity 3

.iig wire stick 1 Unequal leg 1
the weld or mig Crack 2i

| .zire not fused 6 Incomplete fusion 1
: ~ Blowhole 25 Faint on weld 6'

a%J a :eo 25 2 Lack of filler metal 2
Celd dribble 1 Pits 1
Loose weld spatter 1 Crater pit 1

.

, _ _ _ _ _ _ _ _ _ _ _ _ -- _ --



.

9

.

.;,:: : :: : hat .he :.".G rc rcir i r :; '.:-r;ntly t '. g
sr.d ., :s .c - i er ed why this . r.s lis .ed t.s a de fi ciency ..

'

ri.2ed weld spatter " slag").
.

~

Mr. Schuster pointed out that the pinhole criteria is very
. -licit in AWS and questioned whether or not the criteria
'.sd be sn followed.-

.

It was also noted that MIG. wire stuck in a weld was not in
itself a rej ectable item.

Six hanger comoonents were examined by Mr. Bolinger to fsmil-
iarite him with their construction. One component was obvious-
ly rejectable. (Note: It was - discovered by Mr. Seibert after
the r.aering that this component was not made by P/W but.by FEC.
This'was determined from the stampings on the hanger. The
sa:aple pile was sorted to assure 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. ,

The meeting was adjourned until 10:00 a.m. March 5, 1980.
..

b

. ,sh

.

8
%

:

.

.

.

- .

!

.

t

|
|

|

.

1
,

|
i

!

i

| |

. _- - - __ - _ - _ - - _ - _, _. . _ ______ -_



*

.

:iE!!NG WITH P/W 05 SPECIFICATION H-2803 CABLE TRAY HANGERS
'

....
MARCH 5. 1930

.

.P.RES ENT:
,

J. J. Seibert CG&E GCD
S. C. Swain CG&E GCD
D. Fox CG&E QA&S
C. H. Miller P/W Industries
T. P. Finnigan P/W Industries
S. B. Storer Sheldon Storer & Associates
M. E. Schuster, Jr. Sargent & Lundy*

M. G. Bolinger, Jr. Gladstone 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-
cedures shall be in accordance with American Welding Society
Specification D-1.1."

Mr. Bolinger, AWS certified, has been re'tained by CG&E, as their-
3 xi party inspector.

P/W stated that the procedures were not AWS but what was stated in
their Q.A. manual, as noced in the proposal data Section 5.1. The
c.anual had been approv,ed by :S&L and CG&E. P/W's procedures are
based ~ 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
assedbly, as stated in the QA manual.

P/W qualified the procedure used to weld the hangers and the welder.
Fillet welds made by the three certified welders used on the Zimmer
job were submitted to J. B. Colman Labs in Philadelphia, Pennsylvania
for review.

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

7

FAMPLE *QC GLADSTONE S&L CG&E QA __

(Clark Cordy) (M. Bolinger) (M. Schuster (D. Fox)3

R14 L*ndercut, slag Possible crater Rejects
crack crater ersck OK,

| _E16 'Jiidsrcut , slag OK Undercut Wefc scatter-
Ka Irregular slag, Splatter Splatter Splatter'

norisity irrecular irrecular irre2ular

|

I
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E-2:-03 C/~7_E !?.;Y F;;. _LF.. J. T.' L:: !: .J.i:CA::.: '
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.

FA::.ipI *0$ GLADSTONE S&L CG&E OA
.

R26- Forisity, insuf. OK OK OK
slag

"~R57 InsuYIlcient OK OK OK
undercut,
irregular

~ ~

2 No inspection OK ~ OK Spatter
wire stub

8 No inscection OK 6'K OK
'~~ '

No insnection OK-~~~- ~ ~ OR OK5
3 No insbection -~"dK~ OK OK

~

-~~7 No inspection OK"-
~~OK-(BCn%9'f) O'K

-
OK OK

~~ f No insbection OK
4' No insp'eEEion OK DK dK

~

.

Comments by the participants are as follows:

Gisdstone: Sample R14 has a possible cr'ater 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 rej ects. Although weld spatter on the weldjM1G
wire in the weld are noted on Samples R5 and 2, they do
not affect the integrity of the weld. R5, the irregular
weld is a questionable reject as is the crater crack in.

R14. .

.

Considering what was presented, and the fact that Glad-
stone has looked at 100 + cscro sections of welds, he,

felt that P/W met the requirements of the specification.
. .

Sargent & Lundy: Mr. Schuster felt R14, R16 and R5 are rej ects. He
agreed that further examination and testing could be done
to show that they were not.

CG&E QA: Mr. Fox felt the welds were generally acceptable. He did
: not like the excess splatter while agreeing it had no

effect except possibly masking weld deficiencies.'

l P/W still feels they have provided 3ood hanger assemblies.
Their axial test on a previous reject provided by CG&E

l shows 'c ase metal failure, not weld failure.

CG&E asked S&L if lab testing might not resolve the problem.
l S&L did not feel a suitable test with actual worst case sam-

pies could be e:.:ecu ed.

1

- - .- . _ -. .- . - - _ _ _ _ _ ._-
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CGi,E QA - continued:

Mr. Bolinger was asked to submit his official report to
CG&E as soon 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. Mr. Bolinger found these
acceptahle.

The rework of the Control Room hangers was discussed with
Mr. Bolinger. He found the removal of weld spatter and
MIG wire, as cited by the QC department to be over zealoas.
The renoval of pits by grinding was also considered exces-
SiVe.

Mr. Bolinger had the following comments based ,cn1 his
plant tour:

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

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

3. Rework may result in welds that are of a lesser quality
than originally supplied.
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INTER-OFFJCE MmORANDU.M,

./ ?
Sootem1 er._11._,._lp_7 9Trom M. E. Schu.s.t _,__ r_, - LB - X6.520____ D.ne _ _ 2

Project No. 413_0_-00__
Dept /Div. Quality Control __ Division nspee.xo. _n-23.03

File No.
Page No.+

,

CG&EClien, _

sin. Wm. O_.,Eitn._nOI_NRS Unit 1 N

Subject S&L Std . EB-1l_7_,__Dwg __E-1A9_.And__D.Wg - E--_1_3 3

Detail 27 .

To: R. E. Cotta - 24 (1/1}___, __

CC: R. J. Pruski - 20 (1/1)
J. T. Lo.uden - 18 (1/1)

: Reference: HJK QA Surveillance Report No. 2297

The referenc'e r'eport states that the subject EB-ll7 drawings
indicates fillet welds where the strut is welded to the plates,
angles, _ cable trays, etc., where the geometry of the connection
indicates a flare-bevel groove weld should be used. It also
a r.:k s t.he following questiens:

1. What type of weld is this?

Answer: The two manuf acturers of struts gives all 'the dimensions
for the channels, except for corner radius. Since
there is no re.:dius specified and thersfore no tolerance,
there is no d!.'.ensional' control. If a flare bevel
groove weld of a certain size is specified and 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 d.10938" .-0966"
14 0.07813" .0677"

i 16 0.0625" .0538" '

.

As c!.n be noted for the gauge thickness, it would be
difficult to grind, etc., 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.l. It
should be noted that a flare-bevel groove is not a
prequalified joint and, therefore, the welding procedure
would have to be qualified.

.

.

t

I _ _ _ _ _ - _ _ . _ . _ . .
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Interof fice Memorandum September 11, 1979
S&L Std. EB-ll7, Dwg. E-389 4130-00
' and Dwg. E-13.3 Detail 27 Page 2

.

EB-ll7 shows a standard fillet weld. This is *

prequalified by AWS Dl.l. It should also be noted
in paragraph 3.3.1, AWS Dl.1, that the root gap
can go to 3/16" maximum provided that if the
separation (gap) is 1/16" or greater, the leg
of th-e fillet weld shall be increased by' the amount of
the separation. The slight radius on the channel is,
for your purposes, classified as the root gap. Based
on all of the above, the fillet weld shown in
EB-ll7 are suitable and the flare-bevel groove symbol
should not be used.

2. How does QA verify compliance?

Answer: Welds should be visually examined to AWS Dl.1 criteria,
weld size checked with the appropriate weld gauge
and all results documented.

.

.

.
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Reference: QACFI-G14.
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:oficiency/ Deviation arification Calibration / Test Record

Audit /Folle -up Subcontractor Surveillance SurveiklanceInfor:ationonly

GENERAL CESERVATIO.NS/ DESCRIPTION:

.
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port Prepared Ey: UJ_ .D v M M Date 8 l'7 ,*7 Cr

Deficiency is Nonconfor:.ing in Nature, List:
.

1. F.eference : awing, Spec. or Std.4

'

2. Specific Location * ~~ *********' *** * *** * ****

,

.
._

'RECTIVE ACTION STATEMENT.

.

.

!

!

.

.

.

9-

'
. .

_

crective Action Verified By: Date

.
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DEFICIENT WELDING OF CABLE TRAYS .

!
INVESTIGATION PROGRAM

The investigation would involve the ,following two types of welds:
I. Type A - Shop Weld
II. Type B - Shop Weld

-
, ._ .

'

-
. .

\-

Effective
Throat '

y

Thickness ( l

.I.

. -

.

~

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 1. 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
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These samples will have to be selected on a random basis from thee

[ 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
polishing and etching of welds to verify the extent of fusion of weld
material. Since weld material has to flow into a restricted area, 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 in'volve photographing the welds to document the size
of welds for permanent records..

.
,

.I

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

i M. K. Ravindra of SAD.

Please note that the number of samples required 15 based on a large popu-.

lation and a minor revision may be possible on the be. sis of actual number.

of members required. Also please note that this program may not be possible
for field welded joints ar.d will have to be investigated separately.

!
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