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PACIFIC GAS AND ELECTRIC COMPANTY
PGB —— 77 BEALE STREET - SAN FRANCISCO, CALIFORNIA 94106 « (415)781-4211 + TWX 910-372:6587

JAMES D. SHIFFER
VICE PRESIDENT

NUCLEAR POWER GENERATION February 6, 1985
PGandE Letter No.: DCL-85-053

Mr. George W. Knighton, Chief
Licensing Branch No. 3

Division of Licensing

O0ffice of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Re: Docket No. 50-323
Diablo Canyon Unit 2
Anonymous Allegations Relating to Bechtel-Gaithersburg

Dear Mr. Knighton:

On January 17, 1985, the NRC Staff requested that PGandE address a recent
allegation regarding shear stress calculations for Diablo Canyon Unit 2 pipe
support welds. The allegation involves calculations performed by
Bechtel-Gaithersburg, Eastern Power Division (EPD) personnel who used
Bechtel-San Francisco procedures. It is alleged that calculations based on
thegebprocedures are less conservative than those based on procedures normally
used by EPD. ‘

The subject allegation raised the following two items:

a. Incorrect weld shear stress calculations based on the EPD Diablo Canyon
Project (DCP) method, provided in Appendix G of DCP Project Procedure
P-6, "Procedure for Assembling Pipe Support Calculation Packages,"
(Bechtel-San Francisco)

b. Incorrect shear stress calculations of structural members; calculations
were not in accordance with the AISC Code

The first item is addressed in Enclosure 1. In summary, the EDP Diablo Canyon
Project method of calculating weld shear stresses in accordance with the DCP
Procedure P-6 is correct and acceptable. A sample study performed by EPD
personnel indicated that the difference between the maximum stresses
calculated by the DCP Procedure P-6 criteria and the more conservative method
normally utilized by EPD personnel is insignificant. The results of this
study are included in Enclosure 1. The results were discussed in an EPD
DiabTlo Canyon Project group meeting on December 19, 1984, as noted in
Enclosure 2 to this letter.
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' Mr G. W. Knighton 0 .

February 6, 1985
Page 2

An additional survey was performed at EPD to supplement the above study.
Since the shear components of the weld stresses and their effects on the
resultant weld stresses are the main points of concern, a short cantilever is
the ideal subject for this survey. Eight short cantilever pipe supports were
selected for evaluation. The resultant weld stresses were calculated using
two methods. The first method used the total weld area to resist the shear
force, while the second used only the portion of the weld area that is
parallel to the direction of the shear force being considered. The
conclusions of the short cantilever survey are as follows:

a. The shear component of the weld stress does not govern. The moment
component is always greater than the shear component.

b. The increase in the resultant weld stresses using the second method is
insignificant. In all cases, the stresses are within the allowable
stresses.

The results of this study are contained in Enclosure 3.

The second item, that of incorrect shear stress calculations for structural
members, was also addressed in the sample study. The conclusion of the study
as indicated in Enclosure 1 is that member shear stresses were found to be
acceptable in accordance with AISC, 7th Edition.

Kindly acknowledge receipt of this material on the enclosed copy of this
Tetter and return it in the enclosed addressed envelope.

Sincerely,

Enclosures

cc: R. T. Dodds
K. Manoly, NRC Region I
J. B, Martin
H. E. Schierling
Service List
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! (: B ' Bechtel Power Corporation

UTTLE BIT HELPS . interoffice Memorandum -

Copiss

GPO-901008 /34 o

‘c'o vo Cranston - ’ ., Date December 7. 1984 S

Design Deficiency/Mismanagement Fom G, K. Wang

Diablo Canyon Project Unit No. 2 ©f Project Engineering

Bechtel Job No. 15320-003 v '
s At EPD = S5A4 :

W. N. Adans Fio ﬁ
D. L. Brannen ) Q?QF /('

H. S. Kassel

T. J. McDonald

K. Y. Lee : AQ /

S. Bokhari g — %‘j(

We have received an IOM dated November 15, 1984 from concerned engineers
(Attachment No. A) regarding: )

1. Incorrect shearing stress calculation of welds in the project
procedure, and

2. Hismanagement of the project group by the group supervisor.

Both statements are incorrect. The project method of shearing stress
calculation of welds, which 4s given in the Appendix G of DCPO Procedure
P~6, is acceptable.

This method 1s described in detail in the book, Design of Weld Structures,
by Omer W. Blodgett. There appears to be some confusion between this method
and a more conservative method recommended by EPD Hanger Engineering
Standard HES-005A and B, of which all the EPD pipe support engineers are
faniliar with. Both methods are approximate methods and both are considered
acceptable. Hence, both methods are listed as references in the EPD Diablo
Canyon Project Procedure for pipe support weld calculation. The technical
details of these two methods are explained in our IOM to Mr. K. Y. Lee,
Civil Structure Chief Engineer of EPD, dated December 7, 1984. A copy is
attached as Attachment No, 2.

Mr., Bokhari 1s one of the most capable supervisors in EPD, both technically
and managerially. This is evident from thé quality of the EPD work which
has been reviewed constantly by DCPO and audited by NRC. The EPD project
under Mr. Bokhari's supervision has been meeting project schedule and
allocated budget. Overtime 18 only used to support project schedule with
prior DCPO approval. Mr. Bokhari is an eleven-year veteran of Bechtel. I
think his personal records and his previous performance evaluations will
speak for him, . )
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I0M: G. V. Cranston
Bechtel Job No, 15320-003

not hesitate to let me know.

ks W2

Glenn/ K. Wang
EPD Project Engineer

g ¢4 you'have any ;;uestions. please do

»
¢

GXW:nfa

Attachments: A.

I0M to Kenneth Lee, dated November 15, 1984
B.

IOM to K. Y. Lee from G. K. Wang, dated.December 7, 1984
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Bechtel Power Corporation . _

s - interoffice Memorandum = =

T l'enm.-th Les o Kov, 15, 1984

Subject feaign Deficiency/Mismanagement ¥f*™ Bngineers
Biabvlo 'Canyon' Project - .

Unit No. 2 o Engineeri )

Jod KO. 15320 ngi ne
Coos B.N, Adanms & Gaithersburg

?.C. ¥oDonalg :

G.X. Wang

In Iight of public safety and the mismanagement of the Diablo
Canyon Unit 2 pipe support group supervised by Syed Bokhari,
we can not but report to you that the pipe support group has
been incorrectly designing and analyzing the welds as _well as
structural members by using the least conservative approach
which I8 quife Inconsistent with the reference material as
specified in the design standards(see attached copies) and
which is &lso not in accordance with the A.I.S.C. codes,

The total length of weld or the total area of steel memder

.should not be taken fully to calculate 'the shear siresses .
as this will adversely affect the structural adequacy especially

for tuding, angle and wide flange shapes, The actual factor of

safety for shear can significantly be reduced to # (half) of

the value for square tudbing and angle. Therefore, it will make

the structure unsafe.

This incorrect approach has currently and continuously bdeen

used- since the beginning of the unit 2 project, as of to-date

a couple of thousands of pipe supports or more are prodadbly
&ffccted by this &csign’aprroack and the cese is considered to be
serious and reportabdble, .

Syed Bokhari, the group supervisor and his aesign- supervisors. -.
have deen constantly reminded and notified about this design
deficiency and the engineers were.warned and told without
further questions to proceed making design packages like in

a factory assemdly line, .

Yair recognition for Job accomplishments has never been given
t0 the deserving employees, Syed Bokhari seems enjoying the
-work achivements and rewar&e at the expense of his hard working
fellow workers. This is totally unfair and unprofessional in

any respect, ©






- Syed Bokhari has never attempted, participated or involved -
. 4n any technical decisions or professional discussions whenm ° .
" 4mportant circumstances occur, and the responsidle engineers
. 'always have to make most 0f the Job decisions sometimes very
- : 4dneffective with a very limited structural knowledge and design
.+ background, and they frequently intimidate their subordinates .
" "using force-ranking evaluation a=z a tool to get the work done,
& specified work quota is assigned weekly to everyone without
~considering the complexity and urgency of the problems, overs
time is usually given to those preferred people who seldom
work or 4o not usually work hard at all. .

4% the meeting people were indirectly advised and encouraged
to look for new opportunities and new johs, Checking of late
attendance in the morning and noon has never been enforced.,
Syed Bokhari usually comes late after lunch hour.

In addition, most people feel very often uninformed and frust-
rated and new people coming to the group like strangers have never
been introduced to other co-workers, There is no orientation

at all for new people,

In the best interest of the company, we solemnly report this
4 » to you for your attention and input,

Enclosed are copies as marked for your reference,

(:; Your full understanding, thorough investigation and corrective
actions are required, .

- ce

. Concerned Engineers

CORPIDENTIASL
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- i Sheet of
Cf” . PACIFIC CAS AND BLYCTRIE COMPANY

DIARLO CANYON WUCLZAR POVIR PLANT UWIT___ ____ WANCIR DO,

MADZ BYs BT . MG, RQ. W0, KV,

rm:vxnon OF WELD . B .
WELD LOCATION __ STRUDL JOINT MO

JOADS ON WELD (REF SMT ._) | ~ MELD PATTERN
LOAD CASE . | b
Y_eF,e_____1b N_eNw=____*
T_ehe I N _ ey "D -
S _=¥ = 1b N _s=i. =

"1y . / . a

WELD BECTION PROPERTIES (IN LOCAL COORD) e

{ ay= n2/1n o 'MDMBER SIZE
Ce = in (&ist along a axis) WELD TYPE .
‘Cp = in (dist along b axis)
5, = 1nY/in .
5 - 4n¥/in i i
3= 1n4/in _ '
..5:_’_.5:. 4»{—&—:; - 1b/in
£2 > :."- + r_!a.. - ._1b/in

1b/in

‘3f'!£'\ 5a 52:.- : o

Y -\(!‘{1 + 23’ < t;’)" - 3Ibv/in - .
{
WELD STREZSS per [Jarsc arrovasies [3331.3 arrouamies
WELD RZQ'D...- £ - ALLOWABLE

grrzcT ™
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be 4 S CTRIC - .
AJLO CAXYOH NDCLYAR POSTR FLANT DMIX WNCTR 90, .
03 R TE CALS, STQ. WO,__-____ BTV, .
$9-3-% (P BATE — " '

DXL SUPIORTS RAVE DIRN DESIGNID DM ACCORDANCE WITW THL POLLOVING REFEARNCES:
DES STANDARDS POR PIS i
.3, USAS 331,41 CODE, ROSER PIPING, 1967 EDITION wlu;nzm
" 2. TIAS 331.7 CODE, NUCLEAR POSTR PIPDNG, 1969 EDITION /1970 ADDDNDA
9. AISC ANIAL OF $TIEFL CONSTRUCTION, Tth EDITION

4. DO N-9 "CUIDILINIS FOR DISICN OF CLASS I PIPI SUPPOMIS, RIV. 9"

3. STD, PIPZ SUPPORTS FOR DESIGN CIASS 1 PIPING 2" AXD SMALLYR DIABLO
CANYON, PACIFIC GAS AND ELECTRIC DPAWING KO, 049243 REV, 14 :

( » OFYICE AND PIELD ENGC. USERS MANUAL POR ROUTING AKD SUPPORTING IWO
IXCH AXD INDER PIPING, BECHTEL, GPD DOCIMENT XO. M-18.

P2SICH DATA SOURCES

3.
| =)
3.
2.
’0
4.
s.
‘.

( 2 PI*E SUPLORT OOHPUTELIROCM}S JMSLETTERS

- %P3 DOUSTRIZS CATALOG (2. srcrrm, o pocEr repremapee ) -

STRISS ISOMETRIC DMAVING FOR APPLICAMLE LINE

APPLICADLY RESPONSE SPICTRAS
bQ(-C-U ary, '. o o] 6-25 2V, ’. DO C°’° 34 ’ ’ .

CRITIRIA FOR MAXDAM DLDG, DISFLACDADNS DCH C-28 RZV, &
M TA
ea DALY PIPY B, CATALOC YRS, PXTS, PNTS, PES

G DXTLL LOAD w»cm DATA SEXITS

2. DOTZLL RANGER STAXDAYDS QTHER SOURCES

3. PISICN OF VELDED STRUCTURES, BY R W,
pACIFIC scugrrmc CATALOG LODGERT .

%23 SIOTAND, 82-38 5269 JIANDARDS REV, A3
9. JCHTEL, C¥D RIPEL SUPICET GROUP,

CZ $01 = STRIDL FROCRAM RIV, $ 0F VSER'S MANDAL
€2 033 = BAST FIATR I 2ROCRAM X2V, 1 OF USIR'S MANTAL
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C»xcv.m&mmmncmms 08 N0 MES-DOSR Rev. 0
SusstcY__MELD_CAYCINATION ' surcroo 2 of 16
‘[ fo-h‘.winfn; Propertfes and Applfed Forces Yo Cet Total Force on Weld
3 'l‘hc folloving nooenclature and equatfons Bave Been developes for the purpose of
I 8iplifying and establishing & unifors spproach for perforaing weld calculatfons:
4 B . . ' .
s POENCLATURE .
¢ e
, 3a = Z{fective Jength of weld carrying shear fn "a™ #irection.
. 1b » Effective Jength of weld carrying shear gn "™ direction.
. Ic = Bifective Jength of weld carrying texsfor n "™ &ircction ’
o] S = Secticn Modulus "a” sxts. :
. 1D = Section Kodulus "D axis.
;3] T3 Polar Moaent of Inertia
" Ca = "C" fiber &istance measvred £n "a" direction.
" Cb = "C” £iber distance measured §u *»" direction. .
" fr = Maxizun total vector force on weld (vsually kip/inch)
! fa = Force per {och of weld scting fn "a" directfon.
9 £b » Force per inch of veld acting in " direction.
" fc = Force per §nch of weld acting In "c™ d{rection.
®
-
2 LCATION FOR FINDING fr
r \
- fr - -\ﬁm’ + ()2 @ (g0)?
8¢
» fa ;_s,‘.. $I1ZE » Li
- ALLOVABLE STRESS
b ¢] Q\ efc Cl)
[}
» L m
a -
-® .
aA S -r’—‘vycw)um>
n]. \
s2]  The ‘equatfons for h. b, and fc Rave terms or produce forces go each of the three

@irectfons vifch are a8ded directly and then the totsl force g5 found by taking
the squan Toot sum of the squares of the thres forces.

A standard celculation sheet, cnd sn exaxple for du use of thst sheet follovs.
GPD-2706 8.7 13







idie S
L
8212
782,3%2.%
783%3

1”0.8:, O’
TS4X4
TS3X3

T86%6
T82%2
T58X8

510110
T812X12

L

4,0
J.00
6,00

7.00
8,00
10,00
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16,99

20,80
24,90
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4,00
3.00
b.99

.60
8,00
10,00

12,00
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14,00
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20,00

VELD PROPERTIES .
FALL AROUND™ WELD GROUP
Le sHA
8.00 3.33
10,00 2.33
12.9¢ 12,00
14,00 16,33
14,00 21,33
20,00 33.33
24,00 48.00
28.00 $3.33
32.00 $3.33
40,00 133.33
.90 192,00
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12.00
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8 16,90

WILD PROPERTIES
POR: EQUAL LZC ANGLES
WELD CROUP, ALL AROUND

Ly Le
Greem®dp W0 G
2.99 .00
3.00 6.00
4,00 8.00
S.00 10.00
6,00 - 12,00
7.00 14,00
9.00 14,00
10,00 20,00
12.00 24,00
14,00 20.00
16.99 J2.90

$nA
aeounvld

36
1,23
2,22

3.47
3.00
6.0

0.0
13.09
20,00

22,22
33.36

SH3
[~

1.23.

2,22

3.0
3,00
6.0

8.8?
13,09
20,00

27.22
35.56

pit
[ ]

8]
2.01
6.67

13.02
22,39
33.73

S3.33
104,17
180,00

293,03
426.67

ce

1.13
.30

1.08
2.23
2.63

3.00
3.3 -
% ,:

.

.13
139

1,09
2.23
2.6%

3.00.

373
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.30

3.23
6.90
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Y K.Y, Lee bst» Decenmber 7, 1984

SublmShe.arfng Stress Calculation of Welds From G, K, Wang
Diablo Canyon Project Unit No. 2 O  Project Engineering
Bechtel Job No. 15320-003

< "' EPD = SA4 .
Copies ¥, N, Adanms H. S. Kassel Flie
D. L. Brannen T. J. McDonald
S. Bokhart L. F. Siriannt

P. Perks

A concern was raised recently that the method used by EPD Diablo Canyon
Project in calculating the shearing stresses in welds may not be correct. and
therefore may result in unsafe structures.

The EPD Diablo Canyon project method (refer to as the DCPO method), which is
given in the Appendix G of DCPO Project Procedure P-6, i{s different from the
method used in other EPD projects (as recommended in the EPD Pipe Support
Hanger Engineering Standard, HES-005A and B and {8 referred to as the HES
.method) 4n the shearing stress calculation of welds, For example, for an
(:’ all-around weld of 4" x 4" tube steel TS 4 X &, the shearing stresses in the

welds are calculated as: *F;
: b
Q . A —o Fa.
, b
DCPO method: Fa - Fa
Total Weld Length 16"
Fb - b
Total Weld Length 16"
. HES method: Fa « Fa .
* o Weld Length along a-Axis 8" -
Fb o« Fb
Weld Length along b-Axis 8" .
(‘ vhere Fa and Fb are applied shear forces along a- and b-axis,

. respectively
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The differences were recognized st the beginning of the EPD Diablo Canyon

Project. The DCPO method was adapted because it was based on a commonly used

method 4n the industry described in the book, Desipgn of Welded Structures, by

Oner W. Blodgett. A copy of the relevant page is attached as Attachment

¥o. 1. Both methods are considered as acceptable and are listed as

teferences, Items 1 and 3, respectively, under "Other Sources" in EPD Diadblo
Canyon Project Procedure for pipe support weld calculation.

Since the shearing stress generally.does not control pipe support design, s
sampling study was made to show that the differences in the design margin
between the two approximate methods are indeed insignificant., Neither one

has resulted in unsafe structures. The sampling technique and results are
attached as Attachment No. 2.

-Based on the discussion above, we plan to continue to accept the DCPO method

as well as the HES method 4n the project calculations. 1f there are any
questions, please let us know,

-

g

G. K. Vang
Project Engineer

GKW:mfa

Attachoents: 1. Page 7.4-6, Design of Welded Structures. by
Omer W. Blodgett

2. Results of 5 Percent Banger Sample for Comparison of Weld
Stresses Calculated by DCPO and HES methods
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ATEACHMENT 1 DESIGN OF WELDED STRUCTURES

- 7.4-6 [/ Joint Dasign end Production bi OMEK “W. BLODGETT
Cﬁ TABLE 4—Determining Force on Weld . debnite length and outline. This mclhod has the fol.
: fowing advantages:

standard | tresting 1. It is not necessary to eomidct throat areas be.

SRR Ikl R eyt ““’;“’";:Y a line ::f t:;nside;;de& " i

, P e . operties e we conncection are eas
‘ ?"' ofLeadine detme | ivr fin found l’tomP: table without knowing weld-leg size. !
——-,/\,—\ PRIMARY WELDS 3. Forces are considered on 8 unit length of weld
e MSepoaqit galivg Jop L ALINIS PRI instead of stresses, thus eliminating the knotty prob-
[@3‘ “""". i IR I 3N IS -E- lem of combining stresses.

- compresates A bl 4. It is true that the stress distribution within a
ﬂ verticd | . v |, v Sllet weld is complex, due to eccentricity of the ap-
shear . A Aw plied force, shape of the Ellet, notch cffect of the root,
™ " = etc.; however, these same conditfons exist in the actual
2 bending LA LA fillet welds tésted and have been recorded as a unit

force per unit length of weld.
8. DETERMINING FORCE ON WELD

Q

teidyng '.IJ_C_ (--,:—.c-

SECONDARY WELDS
hold section together - jow strees

horizontal Te VAY fe VAY
shear it In

Visualize the welded connection as a single line, having
_the same outline as the connection, but no cross-
sectional area. Notice, Figure 14, that the area (A,)

l@: e lre ® |eo2 of the welded connection now becomes fust the length
shear® 3a 1A of the weld.

4 ° ores sonisjond vithie endien Lian.

4.5 oree tomisinms iikis eetten thae. fistead of trying to determine the stress on the

weld (this cannot be done unless the weld size is
( SIMPLE TENSILE, COMPRESSIVE OR SHEAR known), the problem becomes a much simpler one of

LOADS ON WELDS determining the force on the weld.
For a simple tensile, compressive or shear load, the r‘
given load is divided by the length of the weld to '
arrive at the applied unit force, lbs per linear inch of . d
weld. From this force, the proper leg size of fillet weld
or throat 'of groove weld may be found.
7. BENDING OR TWISTING LOADS ON WELDS biggéﬂ ri

the welded

The problem here is to determine the properties of the

rngction
welded connection in order to check the stress in the L L?:‘aud os
weld without first knowing its leg size. Some design a ling (no area)
texts suggest assuming a certain weld-leg size and then ,
calculating the stress in the weld to see if it is over- FIG. 14 Treoting weld os o line.
stressed or understressed. If the result is too far off,
then the weld-leg size is readjusted. ‘ By inserting the property of the welded connec-
This has the following disadvantages: tion treated as a line into the standard design formula -

1. Some decision must be made as to what throat used for that particular type of load (see Table 4).
section is going to be used to dctermine the propesty the force on the weld may be found in terms of Ibs
of the weld. Usually some objection can be raised to per linear inch of weld.
any throat section chosen.

2. The resulting stresses must be combined and, Example: Bending

for several types of loading, this can be rather com- - -
sated. g Standard design formula] Same formula used for .wdd
In contrast, the following is a simple method to (bending stress) (treating weld as a line)
determine the correct amount of welding required M Ibs M Ibs
for adequate strength. This is a method in which O =g = s stress =5 T 2= force
the weld is treated as a line, having no area, but a .
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‘ﬁ SECHTEL POWER CORPORATION | sueerno L or 14

DIABLO CANYON PROJECT
3 Cg,pec:t

- CALC.NO.
" CALCULATION SHEET ' -
COISTINCe  SHEAT
MADE 8Y DATE _I.llﬂ.aa»__ CHECKED ov_LoAn Z_ZZI,@’.M NO. 15320

REV.NO.
1< 2.

. TME PUREOSE.  OF AL sorNEY 16 COMPAEE. 44D | BUALIRTE. |

WELD  CALLILATIONS A PREFORMED ON PROSELT , IN  GATTHERSBURG. |

THE MBIN CONCERN 1S THE USE.  OF  THE “ToTAw WD

LEne™ , Aw,  Forl  RESISTING  SHEAR Fortes . A MoRe

CONSERNATIWE. APPROAGR S TO VL  LENGTUS OF WELD, LAL\R,

RAALLEL. TO THE LINE OF SweAaR ,

TUE RESVLTS OF THE SORNEY INDICATE. THAT IN AL

L

SAMPLES, THE., ACTORL WELD CSTRESLES ARE LESL THAN
THE  ALOWARLE STRESHES, FURTWER, TME MaSoe™  oF THE
GAMPLCS  HAD AN INCREASE. IN  ACTUAL.  STRESSES oF LESS

™o 5%

WHEN REVEWING  TME. TETA,

AEALE, NOTE "THE. VolLowWiNirS

1) WNLESS  NOTED OTHERWISE, THE MAXIMUNA O EVVELOE.  ADRL

6L, 15 COMPARED 0 TME  LopocAack., L. ok NoRMBW
AuowaBe  STRESS, ‘

-

.
~
™ .

2.) 'IN CASES WHEQE. CERTANY LOADCASES ARE  CoMPARED
WITA RiGnEQ LOADCASTE ALLOWARLES THE  gEMAINING

( LOADCASES HAVE GEEN REWNEWED AND FoulD To B
MLECTAGLL.,
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o 1' PACIFIC GAS AND ELECTRIC COMPANY 0

T e | .. SECHTELPOWER CORPORATION SHEETNO 2 __oF {4
. (-3 o ‘ DIABLO CANYON PROJECT - CatCNO. o
L &D CALCULATION SHEET o '

<o MEV.NO. o
- Chaseer cAn oYY 2
Lo BRI OF WD aalY]

ARCAL REGETING SaFag i
MADE BV _ﬁll oate R-G=B4  curckeosy g2~ OATE.LZLE 22 Hos no. _15320

>

- - - -
LTS

T 8)  THE  AMOUNT OF SOPPATTS  ROUEWED REOGESTNTS  APPROKIMATELY
5% OF THE TOTAM NUMEER. ASGGNED TO GATREZsEoRlr ,
EVERY TWENTIETH SOPPORT PRoM THE PPE  SoPPelT
STRVS Lo WAS SELELTED MR REVEW, UNUESS TWAT
BOPPOLT WAL TELETED, ASSIGNED Yo Do, O MN
THE, Foe6S OF REVIEW FoR NeW LADS oR Ab-BullT
CoNpToN, TN THESE CASES, THE NEXT S0PeoRT ANLABSLE
IN THE. FILES WAS SELELTED R s  SoRuEd.

&) AL STROCTORAL. MEMBERS WERE REVIEWED FoR MEMBER.
SHEAZ. STRESSES AND FounD T BE AZESTADLE. PER  THE
APPLLCARC. CooES AMD WoICox SPEL A\ CATONS ,

5) A TOTALL NUMBER OF (09 SUPPORTS ARE INCLLDED IN THE
SORNEY., B\ SUPPORTS CONTAIM TUBE STECL WITH WELED
- CONNELTONG .
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Shest 3 o2 14

RANCER WO,

MADE BYs pATE . eALe, $2Q. WO, Ve
exzox Wi Lo JP R DO
FVALUATION OF WELD .
WELD LOCATION STRUDL JOINT MO ]
LOADS ON WELD (REF SHT ) WELD PATTERN
LOAD CASE . A b
y_ =X, = b N_=¥M = "1b
¥ _en= Ib M_=Mys= "1b o
r_=7. = T M=K = "1b .

WELD SECTION PROPERTIES

(IN LOCAL COORD)

/

P in?/in . " MEMBER SIZE
|
‘Cg = 4n (dist along & axis) WELD TYPE .
Cp = in (dist along b axis)
By = 1n3/in
5= tn3/in
I, = tné/1in
gy = ¢t — 1b/in
1 h M .
¥ x G, y :
£o = + - 1b/in
2 ™ -
R Mo oM
. fam—C_ @ - 1b/in
N I VIR ™ :
g.om (524224 00 /in .
WELD STRESS per  [Jarsc arrovasies  [C]331.1 ALLOVABLES
WELD KEQ'D = o35 __ = ALLOWABLE
RFFECT TH

§/15/82 |
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© morem Mtz __ . AL, s2Q. MO, WV, _
ExD Wi _ DATE - .
T ‘ SAMPLE.
[EvaruaTion oF wELD 3
WELD LOCATION STRUDL JOINT RO
10ADS ON WELD (REF SHT ) WELD PATTERN
LOAD CASE _ : _ {v
Y _=¥,=_____ b M_eX . *1p |
T _=T- > N =M= "1b N
Y_=Fw_ __1b M_=N= “1b .
(. WELD SECTION PRCPERTIES (IN LOCAL COORD) e’
A~ 4n2/40 . MEMBER SI2E
R - fn (RADIUS) WELD TYPE .
5, - 103/1n e
Iy = 1né/4n -
(FaZ + }'bzl" +¥c xRk 1b/4n . ’ .
Ay Jv
) oo ¥ + a2+ )M e 1b/in
Ay Sv , -
£, = (24 e e 1b/tn
- (
* " ltip sarss per  [Jatsc attowssies [J331.3 atLovasies
WELD REQ'D = —SE___ = ALLOWABLE
EFFECT TH
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Bechtel Power Corporation
intoroffice Morpomdum
'. W. N. Adams : L oate  January 2, 1985

““““

st Design Deficiency/Mismanagement  Fom K. Y. Lee

Copiss

" Diablo Canyon Project ot Engineering

A  Gatthersburg

LB-/ Wang . N

T. McDonald

The attached memo from a concerned engineer to me, dated November 15,
1984, raised two issues; one technical and one personal. The purpose of
this memo is to inform you of the action taken to resolve these {ssues.

The technical {ssue addresses the method used by Diablo Canyon project
(DCP) in calculating the shearing stresses in welds. The method was
Jointly reviewed by the Gaithersburg and San Francisco offices and found
to be an acceptable approach. The method was based on Blodgett's “Design
of Welded Structures" which is commonly used by the {ndusiry.

A comparison was also made between the DCP method and a more conservative
method as recommended in the EPD Hanger Engineering Standard, HES-005A and
8. A total of 109 supports, wiich represents 5% of supports assigned to
EPD, were chosen, In all cases the calculated weld stresses using the more

* conservative method are within the code allowables, Furthermore, a majority

of the samples have &an increase in calculated stresses of less than 5% by
using the more conservative method.

Results of the above study were presented to the entire DCP group on
December 19, 1984. In that meeting, Tom McDonald and I stressed that it is
company policy to encourage employees to bring opinfons, criticisms and
problems into the open. There was no additional concern raised.

Regarding the personal criticisms on Syed Bokhari, we have no way to dispute
or verify the accusations since the source s unknown to us. As a supervisor,
Syed has been successful in meeting project schedule and budget. Throughout
his eleven years with Bechtel, his performance has been rated “Exceeds Job
Requirement". He often coordinated with me and the staff following his

Tunch hour, which might account for the reason why he was often late after
lunch, His performance will solely be judged by his performance reviews.

KA, Lee éacH‘.YE": POWER c%am
KYL:aes ' RECEIVE
Attachment TOBRA 5
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ENCLOSURE 3

ANALYSIS CRITICAL WELD STRESS
STRESS SUPPORT METHOD CALCULATED WITH ALLOWABLE
ANALYSIS NUMBER P-6 AW ONLY LA-LB»LE STRESS (PSI) COMMENTS
.’ (Method 1)  (Method 2)
G-003-02 413/561R X 5, 504* 6,227* 6,780 *Conservative since min. to 1s used; 1.e., along
sides of process pipe ;
G-016-01 413/365SL X 2,045 2,120 19,900 o
G-016-02 413/321R X 15,263 15,610 19,900 o
G-018-05 512/30R X 17,878 19,236 19,900 In another weld, the stress changed from:2,587 (AN)
to 4,519 (La, Lg, Lg)
G-025-07 75/25L X 4,927 5,721 19,900
G-025-07 404/35R X 617 872 19,900 )
G-026-01 413/584R X 10,823 11,562 21,500 LC II1 Load Case I and 11 are OK by comparison of loads and
11,340 LC 11 allowables
(-032-07 413/620R X 23,440 Max 23,812 Max 26,500 11 & IV .

19,221 II 19,526 Il

AH: Total length’

LA:< Effective length of weld carrying shear in "a" direction
Lg: Effective Length of weld carrying shear in "b" direction
Lc:  Effective Length of weld carrying shear in "c" direction

19,900 I & II

I, II, 111, and 1¥: Load cases as defined in DCM M-9 for normal, upset, emergency, and faulted contition, respectively. s o 3"
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