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NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD
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The above, being duly sworn, depose and say:

I, HOU;N Arnold, am Instrumentation Engineer for the H.P. Foley Company.

I, Fred C. Breismeister, am Manager of the Research and
Engineering/Materials and Quality Services Department, San Francisco Office
for the Bechtel Group.

I, R. Keith Rhodes, am Technical Services Supervisor for Pacific Gas and

Electric Company.
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JI #112, Motion at 32.
It is alleged that:
The procedures themselves may not be reliable, due to
manipulation of procedure qualification tests. The same
procedure to install copper and stainless steel tubing
for the instrument systems flunked at least twice at an
independent laboratory before it produced minimally
acceptable work. The results are unlikely to be any
better in the plant, since the test sample was produced
under ideal conditions. A 33% pass rate, or worse, could
be disastrous during an accident. (citing 1/16/84 Anon.
Aff. at 7-8.)

X This allegation is completely false. The procedures in question were
qualified prior to their use. Results from qualification tests of these
procedures demonstrate their acceptability. The braze procedure
qualification tests assure that the braze procedure will produce a joint
with sufficient tensile strength to perform its design function. The
allegation in the JI Motion is incorrect in stating that the same
brazing procedure is used for copper and stainless steel; separate
procedures for each material are used. The procedure did not "flunk" at
least twice and where the "“33% pass rate" reference came from is totally

nondiscernable. -

2. Brazing is used to join small diameter stainless steel tubing used for
sensing instrument lines, sampling lines, instrument air lines and other
applications. The brazing process for stainless steel consists of a
ring of preplaced filler metal alloy (largely silver) inserted into a
braze sleeve followed by fit up of the tube. A ring torch is used to
melt the preplaced filler ring and capillary action causes the filler
material to flow through the sleeve.
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. § The brazing process used at Diablo Canyon is the optimum technique since
it requires the use of a preplaced filler metal and the use of a ring
torch to achieve uniform heating. This procedure assures a high quality
braze joint since visual observation of filler metal at the tube/sleecve
joint is possible, allowing verification of adequate flow and fusion of

the preplaced filler ring.

4. In August 1977, H. P. Foley Co. (Foley) assumed responsibility for tie
mechanical portion of PGandE Contract 8802 from a previous
subcontractor, S and Q Construction. Upon assuming this responsibility,

Foley was required to have qualified braze procedures.

5. Since the braze procedure specifications (BPS) for both copper and
stainless steel tubing had been previously qualified by the
subcontractor, Foley decided to continue to use these procedures.
However, Foley u§ required to conduct new procedure qualification tests
for both copper and stainless steel tubing. The test of braze specimens
were performed by an independent laboratory, Central Coast Labs (new
Pacific Geoscience Inc.), in late August and September 1977. Records of
these brazing procedures and qualification tests are attached as Exhibit
| ¥

5. During a planned review of existing brazing procedures for copper and
stainless steel by Foley QA personnel in September, 1981, it could not
be verified that stainless steel tubing BPS number MOO45 had been
qualified in all braze flow positions (vertical-up, vertical-down,
horizontal and
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flat), since the procedure qualification tests performed in 1977 did not
include the vertical-up flow position. This variation was properly
documented on Foley Non-Conformance Report (NCR) #8802-675 in accordance

with approved procedures.

Even though it was not necessary to resolve the NCR fo- other than the
vertical-up position, a decision was made to requalify all the existing
copper and stainless steel braze procedures for all positions, rather
than simply qualifying the stainless steel braze procedure for the
vertical-up position.

A total of twenty-four test specimens were prepared by a qualified Foley
brazer (See Affidavit of Mr. D. Backes, Jr. attached as Exhibit 2) and
submitted to Central Coast Labs frr procedure qualification testing to
ASME, Section IX requirements; twelve copper braze specimens for tensile
and metallographic testing and twelve stainless steel specimens for
tensile and metallographic testing. For each material, two tensile and
twc metallographic specimens were required for each of the three
positions included in qualification tests. The tensile test determines
the joint's ultimate strength by pulling a sampie to failure. The
metallographic test determines the area of fusion or degree of filler
metal flow by peeling or sectioning the sample and performing

microscopic examination.

Procedure qualification reports show that all copper and all stainless
steel tensile test specimens submitted passed with acceptable results.
Records obtained from Central Coast Labs indicate that there was one
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10.

1.

12.

failure in the twelve specimens initially submitted for metallographic
testing. This failure, identified by a section tesc, occurred in a
stainless steel test specimen due to lack of sufficient flow (73
percent) in the braze joint to meet ASME, Section IX requirements (80

percent).

The records also indicate that one additional stainless steel braze
specimen was received by the testing lab for metallographic retest.
This additional specimen passed the metallographic sectioning test.

Test records indicate the one metallographic failure that occurred was
in a test specimen brazed in the flat flow position. The reduced flow
in this specimen was obviously an anomalous result for several reasons:
First, this position, flat flow, is the easiest position for brazing;
second, the same procedure had been qualified at least three times for
this position (as discussed in paragraphs 5, 6 and 7 above, and
paragraph 1 below in response to JI # 113); third, all tensile specimens
and the other metailographic specimen tested in 1981 passed, and
finally, the test for the one additional specimen passed. Therefore,
there was nc reason to consider revising the Brazing Procedure

Specification.

It should also be noted that the current version of ASME, Section IX,
requires only 70% flow for braze specimens examined by Peel Tests
instead of Sectioning Test.
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JI #113, Motion at 32-33.

2.

It is alleged that:

The circumstances for resubmitting the test procedure

were not controlled, which raises quastions whether the

procedure that finally passed was identical to the

procedure on paper. The laboratory had no way to know if

the same procedure was used for the second and third test

samples. Having failed the first time, Foley had a

strong motive to improve the procedure in a way that

would help insure approval -- such as a hotter

temperature. The lack of controls for resubmission is

another reason why a procedure should not be accepted for

retesting after failing the first time. (citing 1/16/84,

Anon. Aff. at 8.)
This allegation is completely false. The same stainless steel braze
procedure specification had been previously qualified by two other
companies (S and Q Construction and Imperial-Eastman, the manufacturer
of the braze fittings) prior to Foley's initial qualification in
September, 1977. Therefore, there was no need for Foley to change any
of the essential brazing variables in order to qualify the procedure and

none were changed.

Mr. D. Backes, Jr., the Foley pipefitter/welder who brazed all the test
specimens sent to Central Coast Labs in 1981 stated that all test
specimens were brazed in accordance with the braze procedure and that no
brazing variables were manipulated in order to pass metallographic
testing. (See Affidavit of Mr. D. Backes, Jr. attached as Exhibit 2).

The brazing of the initial test specimens as well as the specimen for
retest were witnessed by a Foley QC inspector involved with the
qualification program in 1981. Neither the ASME Code nor Foley

procedures require documentation of these inspections. Therefore none
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were documented. ASME Section IX recognizes the function of independent
mechanica! test contractors such as Central Coast Lab, and does not

require them to witness the actual brazing.

In summary, contrary to the allecation, the tes<t specimens were prepared
according to the existing brazing procedure and the brazing process was
witnessed by a QC Inspector. The performance of these qualification
tests was in complete comgliance with ASME Section IX requirements.

JI #114, Motion at 33.

It is alleged that:

The circumstances for the tubing procedure intensifies
concern about all the welding and NDE procedures
qualified after the fact of their use. Resubmitting the
procedure was necessary because it already had been used;
the tubing was installed. If the procedure failed at
that point, the tubing would have to be ripped out and
reinstalled at severe cost in terms of time and money --
both at a premium in 1982 when the procedure was
“qualified.* If the procedure had properly been
submitted before its use, the kinks could have been
ironed out without severe economic impact. This
allegation raises two significant additional questions:
(1) Were the multiple tests and initial failures
disclosed on the procedure qualification test records?
(2) How many of the welding and NDE procedures that were
qualified flunked initially and passed only after
multiple tests? (citing 1/16/84 Anon. Aff. at 8.)

As previously stated in response to JI # 112, the braze procedures were
properly qualified in 1977 with the possible exception of vertical
up-flow in stainless steel. The procedures were submitted for
qualification in the ve~tical up-flow position and all other positions

as stated in the approved disposition of Foley NCR #8802-675. Had the
test specimens failed to qualify in the vertical up-flow position, this
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would have been documented in the subject NCR and processed as a
reportable incident under established procedures. In actuality, all
four test specimens associated with the vertical up-flow position passed

the qualification requirements.

Acceptable test results were documented on procedure qualification test
reports. The single test failure noted in Central Coast Lab's
Metallographic Test Record Log was for the flat flow position which had
been qualified in 1977.

It is obvious from a review of the true facts surrounding J.I.
allegations 112, 113 and 114 above, that the brazing activities at
Dizbio Canyon were conducted under a fully functioning QA program. A
minor deficiency in brazing qualification for the up-flow position was
identified during a QA review. This deficiency was properly resolved
and there was no indication of any breakdown in censtruction QA for
brazing activities. Copper and stainless steel braze joints installed
in the varfous plart systems at Diablo Canyon are installed in
accordance with all requirements of the Foley Specification and Contract
8802 as well as applicable ASME Codes. The facts demonstrate that the

QA program was properly functioning.
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Dated: March 16, 1984

Subscribed and sworn to
before me this 16th day é% ;é
~ of March, 1984, . .
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LIST OF EXHIBITS

1. H. P. Foley Company Procedure Specifications for Brazing Stainless Steel
and Copper Tubing.

2. Affidavit of D. Backes, Jr.
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EXHIBIT NO. 1

THE HOWARD P. FOLEY COMPANY
PROCEDURE SPECIFICATION FOR BRAZING STAINLESS STEEL FITTINGS

Specification No. _8802 Date: _8/22/77

A chunge in any of the essential variables which are described in
succeeding paragraphs will require a new procedure specification.

BASE METAL: The base metals shall conform to-the specifications
for ASTM A-403 (A-182 or A-276) and A-213 which are
found in materials group P-number 102.

BRAZING FILLER METAL: The brazing filler metal -shall conform to
ASME specification number B Ag 3 and Classification

number F-102.

FLUXES : The flux shall be Handy Flux, AWS type 3A or
equivalent.

POSITION: The brazing can be done in all positions.

BRAZING TEMPERATURE: A ring torch will be used to heat the materials -
to bccgoined until the brazing alloy agpears evenly
at both ends of the braze fitting. This will be
1270°-1500°F. ’

BASE METAL THICRNESS: This procedure is proposed to allow for
b{;gi?gcgf material thicknesses between .0325 and
. nches.

PRE-CLEANING OF BASE METAL: The base metal shall be prepared for -
brazing by use of emery cloth, distilled water, or
acetone as necessary to ensure cleanliness. Cut
ends are to be deburred.

PLACEMENT OF BRAZING FILLER METAL: The brazing filler metal shall
ba applied by preplaced insert ring with equal flow
around the surfaces joined.

TOLERANCES OR CLEARANCE OF JOINTS: The clearance shall be the
. nominal clearance for materials used.

POST BRAZE CLEANING: After brazing, the joint shall be cooled and
cleaned with distilled water to assure adequa~:
removal of possible flux residue

Prepared by:
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THE HOWARD P. FOLEY COMPANY

BRAZING PROCEDURE Q—UALIFICA‘NON TESTS

Soecification No. 8802 Date 8/24/71 -
Bradng Process STAINLESS STEEL  Manusi or hiachineANUAL-RING TORCH -
Material Specilication A28 10 _A213 __ of P No. 102 woPNs. 102
Thickness Range this test quabifies 032 e 130-in.
Brazing Filler Metal Grovo No. F .- _ 3 - FLUX AND/OR ATMOSPHERE
Braawng Filler Mot anaiysis if not covered by Flux Trade Name or Compositicn

F No. - Shrelding gas .PZZA. —_—

Brazing Temowature range . 1270%=15000F __ Character of furnace atmosonere . NJA —

Pasition ol i e POsINCAC treaiment LA —
o S | —=

INFORMATION ONLY
Brazing slloy type (whether insert, rod, preformed, shim, etc.). Joint Jimensions accord with S<etch No.
L]

REDUCED SECTION TENSILE TEST (Q8-163.1, Q@ 453.2, and QB 463 3)

Dimenucns Utltimate ]
Specimen Total Ultimate Unit Characrer of Failwie |
No. Width | Thickness Area Load, Lb Stress, P and Locaton
Neats S mstaicpiprane SDENES.
2-1 P/ 8" 065" .068 | 5820 85590 PARENT
2-2 P. D. .068 | 5820 85590 METAL
S — Vo TmeCvespeg
CUIDEC BEND TESTS ('QIJCJS and Q8 <461.6)
Tyoe and Yva-::n:—‘ -
Figure No. Result Figure No. Result
N/A

PEEL OR SECTIONING TEST (QB463.8, QB«163.9, :nd QB 464.1)

b —

Brazew'sName M. logue CiockiNo. 260 Swmoro.______

Vina by wirtue of these tetts mcets Brazer parformance requwrements.

Test Conducted Ly - Laboratory Test No. CCo3077
’.ﬂ gECT IX

We certify that the statements in this record are correct ard that the test brace: were repared,
brazed, and tested in accordance with ihe requiremnenis of Section I1X of the ASIIE Corle.

Signee _ JHE HOWARD P. FOLEY COMPANY
J vl

oeB/31/77 -

This form may be obtawned from the Order Dept.,, ASME, 345 E. 47th St., New Yoik, N.Y. 10017

Tyor and Type and |
Figure No, Resuit Figure No. Pesult ;
2-3 ACCEPT 2-3 ACCEPT

VERT. DOWN VERT. DOWN =




THE HOWARD P. FOLEY COMPANY

BRAZING PROCEDURE QUALIFICATION TESTS

Soecificatan No. 8802 Oue _8/28/77 e Lisa =
Bradng Procens STAINLESS STEEL —  vnowor tacnine MANUAL-RING TORCH .~
Mswumma_-m%r of P No. 102 wPNo 102 "
Thickness Range this test auolifies 1-%".- R e t——
Qrazing Filler Merat Grouo No. .. 102-BAg=7 FLUX AND/OR ATNIOSPHE iHE

Brazwng Fillor Metat analysis if not covered by Flux Trade Nome ol Comuosivon WDXM_ S o

FNo. o e Shieiding gos __N/A S e —

Brazing Temperature range — Character of furnace atmosoncre N/ A

MQT r‘,ﬂ m Postheat reament ._E A .

—

.
.

N INFORMATION ONLY
Brazing alioy type (vaether insery, rod, preformed, shim, etc.). Joint dimenstons accord with Sketch No, ——
REDUCED SECTION TENSILE TEST (OB 463.1, 0 463.2, and QB <621

Dimenvions Ultimate FUSH) shaeen—"
S owcrran Total Uitimate Unit Crasacter of Failure
Neo. Width | Thizkness Ares Load, Lb Stress, Pu ~nglosaben L |
1.1 p/8" | .05 |.069 [ss20 84,350 PARENT
0.D.
1-2 5820 84,350 MERAL———— | ]
- CGUIDED BEND TESTS QB <335 and QB 463 6)
Tvoe snd Tyoeand
J Figure No. : Resuit Fgure No. wseree BRI oo finnassons s
./‘ T L W S——n - S —

PEEL OR SECTIONING TEST (0B-3638,084633, snd Q2 464.1)

ik Tyoe and Type and

Figure o, Resuit Figure No. — RO}
1

i-3 1-4

HORIZ. e HORIZ. o S
m;. Name M. LOGUE = (oo 260 SomoMa_.
wurue of 1195 U ICR reUC srements,
Test Conducted by COASTLRES" Laboratory Test No. _CC0I077
P! ASME-SECT +—1X-—

We certily that whe statements i the recnd are correct W that the test b3 vare nrepared,
brazed, and tested in dccordance with ihe requien:ants of Section IX of the ASIE Code.

Signed EY COMAPNY

( i)
oue___8/31/77 o Latt7 [ NE

Mbu-mum from the Orusr Drpy., ASME, S E. 47th St , New Yok, N. Y- 10042

P



THE HOWARD P. FOLEY COMPANY

PROCEDURE SPECIFICATICN FOR SILVER BRAZING
COPPER TUBE WROT SOCKET TYPE FITTINGS

Specification No. _3802 Date 8/22/77

A change in any of the essential variables which are described in
the succeeding paragraphs will require a new procedure specification.

BASE METAL: The base me:als shall conform to the specifications
for ASTM B-88 and ASTM B-62 which are found in
materials group P-number 107.

BRAZING FILLER METAL: The brazing filler metal shall conform to
ASME specification number B CuP-3 and classification

number F-102. =
FLUXES: None required. '
POSITION: The brazing can be done in all positionms.

BRAZING TEMPERATURE: The brazing temperature shall be 1300°-1500°F.

BASE METAL THICKNESS: This procedure is proposed to allow for
brazing of material thicknesses between .0175
and .070 inches.

PRE-CLEANING OF BASE METAL: The base metal shall be prepared for

btazini by ensuring the absence of foreign material

. by utilizing emery cloth as required. Cut ends are
to be deburred.

PLACEMENT OF BRAZING FILLER METAL: The brazing filler metal shall
be applied by face feeding with major flow involved.

TOLERANCES OR CLEARANCE OF JOINTS: The clearance shall be the
nominal clearance for the materials used. -

POST BRAZE CLEANING: After brazing, the joint shall be water
quenched and polished with emery cloth.

Prepa"?.’nd by: Date 5'}3'77
Approved by: m} Date _g/zg/D 7
> r A



THE HOWARD P. FOLEY COMPANY

BRAZING PROCSDURE QUALIFICATION TE3TS

Speciiicanon No. 8802 Date _ 8/26/7-7_- i
m.&.kucmzuuamuaazs Manuat or thacmes . MANUAL -

tiaterial Specificavion B3 8% . 0. N 006?8" 107 @ P \., - o R
Thickness Range this test quatifiag 20 N
Brazing Filier Metat Grous No. F - BCuP_ FLUY AND'OR ATHICSPHENE

Brazwng Filler Matal analysis if not covered by Flux Trade Nome or Componten . NONE

— e o—

£ No. de oF - Shiel4iry gas  NA et - var—
Brazing Temperatuse range » +. Character of furnsce atmosrners NA_
Posstia.: of Jownt f.ﬂmnﬂ'r Al Posineat wrearment _NA
(Sex M ' . - —

INFORMATION ONLY

Sraning aitoy type (wwhether insert, rod, preformed, shum, ¢12.), Jont dimensions accord witn Sxeich No.

FULL MXBNSED secTion TENSILE TEST IORNEX K BXLNXRNXXINEXY QB 463.4

3 Dimenuong Uitimate -3
Specimen Toral Uitimate Unit Character of Faldura
No. Vigth | Thaskness Arca Load, LD Strass, Pu ard Locatn
Yol Bunedd seasesl . 050 1138 30540 §“§§i2835§3§47
beccd wecesa| 038} 1130 29740 N
1-2 PARENT METAL

GUIDED BEND TESTS (QB433.5 and Q3 461.6)

Tvp2 and i
Figure No, !

Type and

Figurs Na. Resuit

—————————— - -

NOT REQUIRED

e

PEEL OR SECTIONING TEST (08463.8, QB<G3 9, and QB 454.1)

——
Typ2 and Typz ard
Figure No. Resuit Fijure No. Result
1=3 SATISFACTORY 104 SATISFACTORY
HORIZONTAL HORIZONTAL
Brarer's Name __R. PERSON Clock o, 343 T T e S
Who by virtue of thvess tests incets brazer perlarmance requw ements,
Test Conducted by m"?krm No. £C Q3077
per ASME SEC

Wo certify that the siatements in this record are == rect ard (hat the 1851 L) er veere prepared,
brand, and tested 1 accordance with 1he requirenients of Section 1X of the ASME Coda.
FOLEY CO.

5 (Mnga
. -
nv - . e

vt

Date — 97137727

This form moay e obr yned fram the Ordsr Dopt ASME J4SE. 47:h St New Yok N Y, 10017
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THE HOWARD P. FOLEY COMPANY

BRAZING PROCSCURE QUALIFICATION TE3TS

w"ﬂm _l.l.QJ_ —— DO 8/ Z_‘:‘Z 17 - W P .
8rslng Proceis GOPPER STIVER BRAZE Manust o tacne MANUAL . _
Matevisl Specification B33 * — . Oof P No ————loP N> ,1.9_2.._.._.
Thickness Range this test auabiies _:.Q.llm LIL:._O.ZQA.QJ‘_— e ———
Brazing Filier Niewat GrowoNo £ 103 _BCuP_5 FLUX A2ID.OR AT CSTHIRE

Braaing Filler Aletal analys:s f not covarod by Flux Treae Neme or Compusiton \_‘._O.N.E__

F-No. L o we. SPusthiragas 21 o pa e "
Brazing Temparature PD.Q.OL Character of furnace atmasonere - A o
Posvon of Jowt ﬂ______ e Postnear treaiment N A o -————
(See

INFORMATION ONLY

Brazing alloy tyoe [whether insert, rod, preforma 3, shum, etz ). Jownt dimens.ons accord watn Sretch Noo .
. -

FULL R®EXXXSICTION TENSILE TEST RXXWNIENRXX XX RRXWRX QB 463.4

Dimenunng ! UVinmate i 9
Specimen Totat Uttiimate Uit Charycter of Faviure — |~ {L‘
Ne. Width | Thizkness Ares Load, Lb Stress, Pu ard Location E
2-1 e v ————— .03711110 30000 PARENT METAL
2-2 wwmw |wmmm== | 0371070 28920 PARENT METAL| | I
CUIDED BEND TESTS (QB 4535 and Q3 <463.6) ¢
e Tyoeand
Figure No. Resuit Figure No. llmm
N RN ELSE i e

PEEL OR SECTIONING TEST (Q3463.3, Q8<462.3, and QB 464.1)

Type and Tyue ard
Figure No, Result Figure No. Resuit
Ba—p— — e ———— —
2-3 SATISFACTORY 2-3 SATISFACTORY
VERTICAL UP VERTICAL UP
Crazer’s Name .&._LE.&S.QN. Clock No. _Ll___s:uma D o o

V/ho by wirtue of thes: 10318 meets brazer oeﬂo.mmho 101U @MnOLY,

LENTRAL COAST LA3 atory Tast No. 077
Test Conducted by - 5.50& {T tno. GC 0 3

W2 certily that the statements in thus recovd are correct ard thai the test bracer v ey,
brazed, and tested in accordance with the reguwements of Section 1X of the ASME Cade.

Signeg . THE HOWARD P. FOLEY CO.

M “tuee )
oue 3713777 4

This form may be obtained from the Order O pr, ASME, 345 €. 47:h St New York, MY, 10017
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