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'PA CIVIC GAS AND ELECTRIC COMPA NY
77 BEALE STREET ~ SAN FRANCISCO, CALIFORNIA94106 ~ (415) 781 4211 ~ TWX 910.372 6587

JAMES D. SHIFFER
VICC RRISIDTNT

NVCLTAR IOWER OTNRRATION February 6, 1985

PGandE Letter No.: DCL-85-053

Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
Office 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
these procedures 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.' 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 l. The results were discussed in an EPD
Diablo Canyon Project group meeting on December 19, 1984, as noted in
Enclosure 2 to this letter.

E

8502190283 850206
PDR ADOCK 05000323
A PDR t 90





Mr. G. M. Knighton
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
letter 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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Bechtel Power Corporation
avanv

UTTLE bIT HELPS interoffice Memorandum

To G ~ V. Cranston

Design De fic iency/Mismanagement
Diablo Canyon Project Unit No. 2
Bechtel Job No. 15320&03

W. N. hdams
D. L. Brannen
H. S. Kassel
T. J. McDonald
X. Y. Lee
S. Bokhari

FIN

December 7, 1984

G. X. Wang
Project Engineering

I

EPD SA4

(P
We have received an IOM dated November 15, 1984 from concerned engineers
(Attachment No. 8) regarding:

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

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

Both statements are incorrect. The project method of shearing stress
calculation of velds, vhich is given in the Appendix G of DCPO Procedure
P-6 ~ is acceptable.

This method is described in detail in the book, Desi n of Weld Structures,
by Orner W. Blodgett. There appears to be some confusion betveen this method
and a more conservative method recommended by EPD Hanger Engineering
Standard HES-005A and B, of vhich all the EPD pipe support engineers are
familiar vith. 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 veld calculation. The technica|
details of these tvo methods are explained in our IOM to Mr. K. Y. Lee,Civil Structure Chief, Engineer of EPD, dated December 7 ~ 1984. h copy is
attached as httachment No, 2 ~

Mr. Bokhari is one of the most capable supervisors in EPDI both technically
and managerially. This is evident from the quality of the EPD vork vhich
has been revieved constantly by DCPO and audited by NRC. The EPD project
under Mr. Bokhari's supervision has been meeting project schedule and
allocated budget. Overtime is only used to support project schedu?e vith
prior DCPO approval. Mr. Bokhari is an eleven-year veteran of Bechtel. I
think his personal records and his previous performance evaluations vill
speak for him.

OPDQQ1004 i%i
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ION: C. V. Cranston
lechtel Job No. 15320&03

Xf you have any questions, please do not hesitate to let ee knox.

. ki~
Clen K. Van@
EPD ProJect Engineer

QN:mfa

httachments: h. IOM to Kenneth Lee, dated November 15, 1984
B. TOM to K. Y. Lee from G. K. Rang, dated. December 7, 1984
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Bechtel power Corporation
~ ~

Interoffice Memorencfum

ve Kenneth Xee.

Ifesiga Q&iciency+ismanagemeat
diablo Canyon ProspectUnit Soi 2
Sob Nb+ 15320
%.5, ldams.f.C ~ RoDona1C
C.K. %ang

o t Rove 15'984
~ ~ Engineers

cr Engineering

Caithersburg

Xn X1ght of public safety and the mismanagement of the diablo
Canyon Unit 2 pipe support group tuperyised by Sped Sokhari ~

me can not but report to you that the pipe support group has
b f tlpI i~gd lpSMth ld
structural members bp using the least conservative approach
which s q e nconsistent with the reference material as
specified in the design standards(see attached copies) and
ehich fs al'so not in accordance eith the h.I.S.C' codes
%he total length of ee?d or the total area of steel member
.should not be taken fully to calculate'the shear stresses
as this mill adversely affect the structural adequacy especiallyf'r tubing, angle and @ride flange shapes; %he actual factor of
safety for shear can significantly be reduced to $ (half) of
the value for square tubing and angle, 'Rherefore, it ei11 make
the structure

unsafe'his

incorrect approach has currently and continuously been
used since the beginning of the unit 2 prospect, as of to-date
a couple of thousands of pipe supports or more are probably
af ected by: h' d"sicken'ap„-roach and the case is considered |lo be
serious and reportable~ 0

+ed Sokhari> the group supervisor and his Cesfgn Nupervisorl'-.
have been constantly reminded and notified about this design
deficiency and the engineers @<ere.earned and told without
further questions to proceed making design packages like in
a factory assembly line

.Vai'r recognition for gob accomplishments has never been given
4o the deserving employees Sped okhari seems en$ oying the
work achivements and rewarhs at the expense of his hard working
Cellos workers ~ 'this is totally unfair and unprofessional in
any res pecto
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0 ~ A ~ 0 ~ 0

~F
~0+ed Sokhari has never attempted, participated or. invoLved

fn any technical decisions or professional discussions rhea...
important circumstances occur~ and the responsible engineere

- 'lways have to make most of the gob decisions eauetimes very
ineffective with a very limited structural knowledge and design
background~ and they frequentiy intimidate their subordinates'sing force-ranking ivaluation ae a tool to gct thc cork done,
a Specified cork quota is assigned meekly to everyone without

wonsidcring the complexity and urgency of the problems,
over-'imeis usually given to those preferred people who seldom

work or .do not usually cork hard at all,
At the meeting people mere indirectly advised and enco~qped
to look for new opportunities and new $ohs. Checking of late
attendance in the morning and'oon has never been

enforced'pedEokhari usually comes late after lunch hour ~

Xn 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's
Zn thc best interest of the company, ee solemn1y report this
to you for your attention and inputo
Enclosed are copies as marked for your reference.
T'our full understanding, thorough investigation and corrective
actions are requiredi

Concerned Engine ers.

CONF IDBNIZAS
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<he follovfng nooenclatute and equetfons beve been developed for the purpose of
Iieplffyfng and establfshfcg I nnf foT% approach for yerforafr4 veld calculatfons:

ClATURX .

10

iffectfve length of veld carryicg ahear fn "a" 4frectfon.
Zb e Effectfve length of vel4 carryfag shear fa V" 4frectfon.
~ ~ gffe tfve lergth of ve!4 carr fag te sfoa fn "c" dfractfea
SMa i Sectf oa Nodulus a" aafa.
SMb tectfon Nodulus b" exta.
flQ a tolar Nooent of lnertfa
Ca e "C" fiber dfstance acasured tn "a" lfrectfon.
Cb a "C" ffber dfstance aessured fn 'V ifrectfoo.
fr ~ Naxfava total rector force cn veld (usually hfplfnch)
fa a Force per tach of ve!d octfng fn "a" directfon.
A ~ force per fnch of veld actfng fn "h" 4frectfoo.
fc ~ force per fach ot veld octfng fn "c" 4frectfon.

1:ATION fOR PTHDTNG

fr ~ (fa) + (fb) + (fc)

NLOIASLE STRESS
fa ~~+ F—) SIZE ~

fb ~gQ~+ P~ )

O~g libfc ig~+(—)+(—)Le ) SNa SN

The equatfeas for fa, tb, lad fc have te~ or produce forces Cn each ot tM

4irectfoos vbfch are added dfrectly and then the total force fs tound bg ti>~
the aguare toot a~ of the squares of the three forces.

~ ~

I standard eelculatfoo sheet ~ end aa example for the nsc ot thst sheet follows.
ohio s706 s:76 Koa'
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Bechtel Power Corporation
fntaroffice Memorandum

To K. T. Lee

abi~iShearing Stress Calculation of
Diablo Canyon Project'Unit No.
Bechtel Job No. l5320&03

+ December 7 ~ 1984

Maids <IDIII C. K. Wang
2 Project Engineering

EPD Sh4

~4ot< Q. N. hdams
D. L. Brannen
S. Bokhari
P. Perks

H. S. Kassel
T. J. McDonald
L. F. Sirianni

h concern vas raised recently that the method used by EPD Diablo Canyon
Project in calculating the shearing stresses in velds may not be correct> and
therefore may result in unsafe structures.

The EPD Diablo Canyon project method (refer to as the DCPO method)> vhich is
given in the hppendix G of DCPO Project Procedure P-6 ~ is different from the
method used in other EPD projects (as recommended in the EPD Pipe Support
Hanger Engineering Standard, HES-005h and B and is referred to as the HES
method) in the shearing stress calculation of velds. For example, for an

c
all-around veld of 4" x 4" tube steel TS 4 X 4, the shearing stresses in the

velds are calculated as: $ FS

6

gt. ~ p~

DCPO method: Fa Fa
Total Weld Length l6

Fb Fb
Total Weld Length 16

HES method:
Weld Length along a-Axis

Fa
81T

Weld Length along b-hxis
Fb
8

vhere Fa and Fb are applied shear forces along a- and b-axis,
, respectively

OtD 90I000 all
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ION: K Y Lee
Bechtel Job 1532003

The differences vere recognised at the beginning of the EPD Diablo Canyon
Pro5ect. The DCPO method vas adapted because it vas based on a commonly used
method in the industry described in the book, Desi n of Velded Structures by
Orner Q. Blodgett. h copy of the relevant page is attached as httachment
No. 1 Both methods are considered as acceptable and are listed as
references, Items 1 and 3> respectively, under "Other Sources" in EPD Diablo
Canyon Pro)ect Procedure for pipe support veld calculation.

Since the shearing .stress generally .does not control pipe support design, a
sampling study vas made to shov that the differences in the design margin
betvee'n the tvo approximate methods are indeed insignificant. Neither one
has resulted in unsafe structures. The sampling technique and results are
attached as httachment No. 2.

~Based on the discussion above, ve plan to continue to accept the DCPO method
as well as the HES method in the pro)ect calculations. Tf there are any
questions, please let us knov.

C. K. Vang
Pro)ect Engineer

CKM:mfa

httachments: 1. Page 7.4-6, Desi n oi Velded Structures, by
Orner V. Blodgett

2. Results of 5 Percent Hanger Sample for Comparison of Veld
Stresses Calculated by DCPO and HES methods
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definite length and outline. This method has th» fol.
Iou ing advantages:

1. It ts not necessary to consider throat areas be-
cause only a bne ts considered.

tt Properties of the welded connection are easily
found from a tabIe without knou'tng weld leg size.

3. Forces are considered on a unit length of weld
instead of stresses, thus eliminating the knotty prob-
lem of combining stresses.

4. It ts true that the stress distribution within a
fillet ueld ts complex, due to eccentricity of the ap-
plied force, shape of the fillet, notch cfect of the root,
etc.; however, these same conditions exist tn the actual
fillet welds tested and have been recorded as a unit
force per unit!ength of weM.

N. DETERMINING FORCE ON WE

VisuaItze the weMed connection as a single line, having
the same outline as the connection, but no cross-
sectional area. Notice, Figure 14, that the area (ho)
of the welded connection now becomes just the length
of the weld.

n ea of trying to determine the stress on the
weld (this cannot be done unless the weM size ts
knout), the problem becomes a much simpIer one of
determining the force on the ueld.

For a simple tensile, compressive or shear load, thc
given load ts divided by the length of the weld to
arrive at the appIied unit force, lbs per linear inch of
weld. From this force, the proper leg size of fillet u'eld
or throat 'of groove weld may be found.

7. NENDlNG OR TWISTING LOADS ON WELDS

The problem here ts to determine the properties of the
welded connection in order to check the stress ta the
weld without first knouing tts leg size. Some design
texts suggest assuming a certain weld.leg size and then
calculating the stress tn the weld to see if tt ts over-
stressed or understressed. If the result ts too far otf,
then the weld leg size ts readjusted.

'Ats has the foliouing disadvantages:
1. Some deciston must be made as to what throat

section ts going to be ttsed to determine the property
of the weld. Usually some objedton can be raised to
any throat section chosen.

R. The resulting stresses must be combined and,
for several types of loading, this can be rather com-
{:alea.

In contrast, the following ts a simple method to
determine the correct amount of uelding required
for adequate strength. 'Tbts ts a method tn whkh
the weld is treated as a linc, having no area, but a

~ h

d

CtNr'stirp AXtdr(nndin
0& I b~

t,hg wgldcd
d ~conngction

trcatcd os
O ling (nO Ctrga)

FIG. 14 Treating wet8 as a tine.

Standard design formuIa
(bending stress)

M lbs
tt = —= —stress

S

Same formula used for weld
(treating weId as a line)

f = —= —forceM lb
So in.—

By inserting the property of the welded connec-

tion treated as a line into the standard design formuIa-
used for that particuIar g~ of load (see TabIe 4).
the force on the weld may be found tn terms of lbs

per linear tnch of weld.

fxampter Bending
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Beohtel Power Corporation
(nterof flee Memorandum

M. N. Adams
I

1

4 >m Design Deficiency/Mismanagement
Diablo Canyon Project

. Mang
T, HcDonald

o ia January 2, 1985

K. Y. Lee
Engineering

A< Gai ther sbur 9

The attached memo from a concerned engineer to me, dated November )5,
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 issues.

The technical issue addresses the method used by Diablo Canyon project
{DCP} in calcu1ating the shearing stresses in welds. The method was
)ointly 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 induct,ry.

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, s>hich represents 5% of supports assigned to
EPO, 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 )A calculated stresses Of less than 5i 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 pol.icy to encourage employees to bring opinions, criticisms and
problems into the open. There was no additional concern t aised.

Regarding the personal criticisms on Syed Bokhari, we have no way to dispute
or verify the accusations since the source is 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
lunch hour, which might account for the reason why he was often late after
lunch. His performance will solely be judged by his performance reviews.

KYL:aes

Attachment
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K . Lee
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ENCLOSURE 3

STRESS
ANALYSIS

SUPPORT
NUMBER

ANALYSIS
METHOD

p-6

CRITICAL WELD STRESS
CALCULATED WITH ALLOWABLE

AW ONLY LA,LB,Lr. STRESS (PSI)
(Method 1) (Method 2)

COMMENTS

G-003-02

G-016-01

G-016-02

G-018-05

413/561R

413/365SL

413/321R

512/30R

5,504*

2,045

15,263

17,878

6,227* 6,780

2,120 19.900

15,610 19,900

19,236 19,900

*Conservat(ve since min. te fs used: $ .e., along
s(des of process pipe

In another weld, the stress changed from 2,587 (AW)
to 4,519 (LAi LB~ LC)

G-025-07

G-025-07

G-026-01

G-032-07

75/2SL

404/35R

413/584R

413/620R

4,927

617

10,823

23,440 Max
19,221 II

5> 721

872

111562

23,812 Max
19,526 II

19.900

19,900

21,500 LC III
11,340 LC II
26,500 II h IY
19,900 I & II

Load Case I and II are OK by compar)son of loads and
allowables

Notes:

AW: Total length

LA. Effective length of weld carrying shear $ n 'a" d(rection

LB'Effect(ve Length of weld carrying shear $ n "b" d(rect<on

LC: Effect)ve Length of weld carrying shear $ n "c" direction

I. II. III, and IY: Load cases as def(ned $ n DCM M-9 for normal. upset. emergency, and faulted contftfon, respectively.

00885/0026K
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