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May 15, 1984

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
Docket No. 50-445 and
TEXAS UTILITIES ELECTRIC 50-446
COMPANY, ET AL.
(Application for

(comanche Peak Steam Electric Operating Licenses)

Station, Units 1 and 2)
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AFFIDAVIT OF J.C. FINNERAN,
R.C. IOTTI AND J.D. STEVENSON
REGARDING ALLEGATIONS INVOLVING
AWS VS. ASME CODE PROVISIONS

We, J.€. Finneran, R.C. Iotti and J.D. Stevenson, being
first duly sworn, hereby depose and state as follows!:

(Finneran) My name is John C. Finneran. I am the Pipe
Support Engineer for the Pipe Support Engineering Group at
Comanche Peak Steam Electric Station ("CPSES"). 1In this
position, I oversee the design work of all pipe support
design organizations for Comanche Peak. I have previously
provided testimony in this proceeding. A statement of my
professional and educational qualifications was received

into evidence as Applicants' Exhibit 142B.

1 Except as otherwise indicated each affiant attests to all

parts of this affidavit.
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Q.

A.

(Iotti) My name is Robert ¢. Totti. I am Chief Engineer,
Applied Physics for Ebasco Services, inc. A statement of my
professional and educational qualificaticns is attached to
Applicants' letter of May 16, 1984, to the Licensing Board.
(Stevenson) My name is Joiin D. Stevenson. I am the
President and Managiny Partner of Stevenson and Associates.
My educational and professional qualifications are attached
to Applicants' Motion for Summary Disposition of Certain
CASE Allegations Regarding AWS and ASME Code Provisions
Related to Welding (April 15, 1984).

Are you familiar with CASE's allegations that there are
several design related proviasions included in the AWS Code
which are not considered by the A35"FE Code nor used at CPSES,
specifically "Multiplication fantor and reduction factors
for skewed "T" joints," "Limitacions on angularity for
skewed "T" joints," "Calculations for punching (actually a
reduction factor for the weld) shear on step tube joints,"
and "Design procedure for joint of tube to tube with Beta
equal to 1.0"?

Yes, we have evaluated these four design related items which
CASE has characterized as AWS Code provisions not considered
in ASME requirements or in CPSES design practices.

In an overview fashion what did your evaluation entail?

We first examined the AWS D1.) Code to determine if there
were any AWS Code provisions related to the item, We also

examined the AISC Specification fur the Design, Fabrication




and Erection of Structural Steel for Buildings, since the
AWS Code is intended to be complementary with a specifica-
tion for design and construction of steel structures (ggg
Section 1.1 of AWS Dl.1). Next we examined applicable
portions of the ASME Code, e.g., Sect.on IX (Welding and
Brazing Oualificacions) and Subsection NF (Component
Suppor*s) and Appendix XVII (Design of Linear Type Supports
by Linear Elastic and Plas.ic Analysis) of Section III.
Finally, we examined design practices used at CPSES.

Do the AWS and ASME Co4des contain all the information
necessary to design a weld joint?

No. Design of structural steel including welded connectians
or joints should consider not only the detailed welding
provisions of applicable codes such as ASME Section IX or
AWS DI.Ll, but also the complementary requirements of other
Codes fa.g., ASME Section III in the case of ASME component
2 pports). In addition, a properly designed welded
connection also requires the training, experience and skill
of the design engineer to provide structural design
adequacy. See for example the Forward to the Commentary to
the AWS Dl.1 Code which states in pertinent part that "It
should be recognized that the fundamental premise of the
Code is to provide general stipulations applicable to any
situation and to leave sufficient latitude for the exercise
of engineering judgement." Considering the infinite variety

and combination of welded joints or connection



configurations together with types of welds rossible, no
published standard can possibly cover all possibilities. In
the final analysis, the engineer designing the weld joint
must be relied upon to assure the structural adequacy of the
design.

Describe the results of your evaluation of the
"multiplication factor and reduction factors for skewed "T"
weld joints"?

AWS Code requirements regarding multipl.ication and reduction
factors for skewed T-weld joints are contained in Appendix B
of the AWS Code, which sets forth limitations on effective
throat thickness for fillet welds in skewed T-joints
designed in accordance with the AWS Code. This is but one
of the parameters effecting the load capacity of the joint.
While the ASME Code does not have explicit requirements
governing this area, compensatory requirements have provided
assurance of acceptable lcad carrying capacity.

For example, Appendix XVII (paragraph 2./ ¢)) of
Section III of the 1974 ASME Code required that T-joint
basemetal thru thickness allcocwable tensile stresses be
limited to half the normal tensile allowable. This assured
that a welded skewed T-joint designed in accordarce with
this provision would be more conservative than a similar
welded joint designed in accordance with the above noted
provisions of the AWS Code. To illustrate the above,

consider a 60° skewed T-joint of four inches in length with



a 1/4 inch heel and toe weld, To determine the load

1

carrying capacity of the weld using the limitations on
skewed T-joint effective throats contained in Appendix B of
AWS Dl.1, the folleowing equation in Appendix B is used:
P=w/kx .707 1 x 8
W A
where:
w = weld leg length
length of weld
allowable stress in the weld material

coefficient set forth in Appendix B, Table B

load carrying capacity of the weld

for (6001 (limiting) = 1/4 x .707 x 4 x 21,000 = 20,911 lbs.
L

o

for (135%+) (limiting) = 1/4 x .707 x 4 x 21,000 = 11,333 1bs.
1.31

o : ’ o
(should use 120" to be consistent with 60 acute angle, but used
135" as the limiting more conservative case)

Total load = sum of two load capacities = 32,244 1lbs.

To determine the load carrying capacity using the ASME
Code provision noted above, and the bounding material used
at CPSES (cold rollod tube steel, AST™ A-500), the following
equation is used:

F=wXx lw X Sct

where:

= weld leg length

1 = length of weld
w




Sct = weld contact surface tensil allowable stress (.3
times the specified minimum yield strength of the
plate, Appendix XVII (paragraph 2211l(c)) of
Section IIT of the ASME Code)

F = load carrying capacity of the weld

F=1/4x4x0.3fy=1/4 x4 x 0.3 x42 ksi = 12,593 lbs.
F for Obtuse side = F for acute side
Total load = sum of two load capacities = 25,186 lbs.

As can be seen, the load limitations using the ASME
provisions are more restrictive than the AWS provisions.

The above discussion is not meant %o imply that
engineers at CPSES did not use considerations as set forth
in the AWS Code. Documentation to the QA Group in August
1982 reflects that weld designers at CPSES were using
considerations virtually identical to that noted in Appendix
B of AWS Dl.1. See the attached letter CPPA-22,616, which
indicates the methods being used by all design organizations
at that time (Attachment 1).

(Finneran) To verify the adequacy of these measures, we
performed an evaluation of 13 skewed T-joint designs at
CPSES selected at random, and in all cases these joints met
or exceeded the load capacities required by AWS. The
highest stressed weld was only stressed to 39 percent of AWS

allowables (21 ksi). See Attachment 2 for a summary of

these results as they applied to ASME allowables of 18 ksi.



It should be notad that the SIT Report at p. 51, after
an analysis of skewed T-joints, also concluded that "the
design procedures being utilized by the three pipe support
design groups for skewed joints are based on sound
engineering practice."

In conclusion, the allegations of CASE that design
practices at CPSES rerarding skewed T-joints is flawed
because it does not consider AWS requirements regarding
fillet weld throat thickness is without merit.

Would you please describe the results of your evaluation of
the limitation on angularity for skewed "T" joints.

The AWS Code requirement regarding this issue is set forth
in Section 2.7.1.4 of AWS Dl1.1. This Section establishes
angle limitations for fillet welds used in skewed T-joints.
These limitations do not apply to welds qualified by test.
See Appendix E, Table E-2, to AWS Dl.l1. Both the AWS D1.1
and ASME Codes permit weld procedures without such
limitations provided the weld procedure used is qualified by
test.

Applicants' practices, as set forth in CPPA-22,616
(Attachment 1), are virtually identical to those set forth
in the AWS Code regarding this issue. 1In addition, as
previously noted, ASME Code provisions provided compensatory
measures to assure the adeguacy of skewed T-joint welds.
See e.g., Appendix XVII (paragraph 2211(c)) of Section III

of the 1974 ASME Code. Evaluations of randomly selected



skewed T-joint welds (as noted above) provide assurance that
AWS allowables were not exceeded. This conclusion is
reinforced by the SIT Report at p. 51.

In sum, CASE's allegations that CPSES' design practice
is flawed because it does not consider AWS requirements
regarding angularity limitations cn skewed joints are
without merit.

Would you please describe the results of your evaluation of
calculations for punching shear on step tube joints.

The AWS Code provisions regarding punching shear are part of
empirically derived equations which take into consideration
numerous other factors (342;, axial and bending stresses in
the main member). See Section 10.5.1 of the AWS Code.

These equations, in essence, combine punching shear analyses
into a complete local failure assessment of the effected
joint. It should be noted that AWS punching shear analysis
requirements were introduced to deal with large tubular
structures (e.g., offshore platform supports) with
relatively large flange width to flange thickness ratios.
These conditions do not apply to relatively small tubular
members used in pipe supports at CPSES. Accordingly,
punching shear is not a significant problem at CPSES.
However, on a case by case basis, when the CPSES designer
believes it may be appropriate, punching shear is calculated

for a given weld joint.



(Finneran) To provide assurance that punching shear was
not a problem, I had a punching shear evaluation performed
on 12 tubular pipe supports (both stepped and matched
connections) selected from the worst cases provided in Case
Exhibit 669B. The evaluation reflected no instance where
punching shear was a problem, and the highest ratio of
actual stress from punching shear to the AWS allowable was
.57. (See Attachment 3.)

It should be noted that Applicants' design process
regarding local stress effects (g;g;, punching shear) was
evaluated by the SIT, and based on a sample of 100 vendor
certified supports, was found to be acceptable. (§gg SIT
Report at pp. 54-58, item 4.)

In sum, Applicants' design process reflects adequate
consideration of the effects of punching shear, and CASE's
allegations are without merit.

Would you please describe the results of your evaluation of
design procedure for tube-to-tube joints with betas equal to
1.0.

The AWS requirements regarding design of tube-~to-tube joints
with beta equal to 1.0 are set forth in Section 10.5.1.1 of
AWS Dl.1. This section has two equations for determining
the allowable capacity for loads normal to the main member:

?1 = 2tcax (0.6 Qf Fy) (1)



where:

b =

QB -

o S0 =

load capacity of the main member along its sides
as determined by web crippling effects

thickness of branch member tube wall

width ¢f loaded area along the tube wall

stress interaction factor based on the main
member stress level. It ranges from .72 to 1.00
as shown in Table 10.5.1 of the AWS Code
specified minimum yield strength

(o, 0, _E ] (2)

—_—
0.6y

load capacity of the main member along the heel
and toe welds
width of branch tube perpendicular to the main
member cross section

geometric modifier factor determined from Table

10.5 as a function of B

Y = geometic parameter as defined in Figure 12.1.2(M),

The AWS C

Fw:F“+

AWS Code
ode allowable static load for the conn:ction is

PZ: (Equations 1 plus 2).



The capacity of tube-to-tube connections with beta
equal to one is also addressed in the ASME Code in NF
Appendix XVII (paragraph 2261.2) of Section III in a
substantially similar manner. The ASME formula for the
allowable capacity for loads normal to the main member is:
Fm = 2t (N + zk)(.'rsry) (3)
where:

Ztcax is essentially equal to 2t (N + 2k)

N = length of bearing equal to Ax

k = distance from outer face of flange to web toe of

fillet

(Finneran) For tube-to-tube connections with beta egual
to one, these provisions of the ASME Code are requirements
for CPSES.

In sum, the ASME Ccde contains specific requirements
regarding tube-to-tube connections which provide results
which are substantially similar to those set forth in the
AWS Code. These provisions of the ASME CoAde are
requirements for these type joints at CPSES. Accordingly,

CASE's allegations regarding this issue are without merit.



Robert C. Iotti

Sworn to before me this 15th day of May, 1984.

Notary Public

Rl & e

John C. Finneran, Adr.

Sworn to before me this 15th day of May, 1984.

1hk'22;.\¢£4f/€h$.4<4/

Notary Public

g 8 PPORIE

John D. Stevenson

Sworn to before me this 15th day of May, 1984.

Notary Public

My, Commission Expires January 31, 1983
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CPPX 22, 616 1 AAS UTILITIES SERVICES INC INDEALY
OFFICE MEMORANDUM e
Gordon Purdy/Quality Assurance Mang. Glen Rose, Texas __August 27, 1982

Subject

COMANCHE PEAK STEAM ELECTRIC STATION

PIPE SUPPORT WELDS AT TUBE STEEL SKEWED JOINTS

Ref.: Pipe Support Engineering, ITT Grinnell and NPSI are analyz-
ing fillet welds at skewed tube steel joints as follows:

Attachment 1, A, ©)135°

Fillet welds at obtuse angles greater than 135° are ignored
in design verification, unless the weld exhibits a "mach.
req'd." note.

Attachment 2, B, 90% ©<135°

B3
The effective throat of these fillet welds is calculated
by engineering based on the dim.'s of the weld shown.

Attachment 1, C, 90°) e)60°

The effecitve throat is calculated by engineering by multi-

plying the leg size(s) by .707. _This becomes more conserv-
o

ative as the angle approaches 60 .

Attachment 1, D, 60°%) @) 45°

This is outside the range of a fillet weld. However, many
BRH's exist with a fillet weld symbol shown. The weld is
actually a "V" groove and engineering calculates the ef-
fective throat as such. In the field this is a difficult
veld to measure. T.erefore, we've computed the measure-
ments at the face of the welds on attachment two for your
inepectors convenience.

As noted above, this memo addresses tube steel skewed joints. Pipe
connections will be addressed separately.

-

oz 2y 2202000
|C Jay Ryan 7 - | [
¢1 PSE Large Bore Chief Engineer | PROJECT MGR.
JJR/GMC/cs : PROJECI ENGR
cc: Bob Siever, QA _QA_!GR
Dave Ren: her PROJECT C
Hal Goodson =3 ——M‘_&
JOB NO. 35-1195 TUGCO QA

Gary Mochel

Barry Hill ECEIVE PROJECT GEN. MGR.

Jeff Oliver

Jimmy- Sherrer SEp 11982 | ARMS P

Mike Yazhari

-

Mark Cotugno EC EIVE

Mike Prescott

RRMS




v

Date. .. y —
5 Calc By G m C/ ......
Chk'd/Apprd. By ...

suve DKEWEOWELWDS -

¥ Lanore TrHe weLd 1IN
DESIKN REVIEW wvLess

MACHIN INE, 1S CALED
Fova

ATTACHMENT 1

CPEA — 22, 616

FORM DHE-5

TEXAS UTILITIES SERVICES INC.
COMANCHE PEAK S.E.S.
Agent For
DALLAS POWER & LIGHT COMPANY
TEXAS ELECTRIC SERVICE COMPANY
TEXAS POWEPR & LIGHT COMPANY

Endg 19 CALCULATING THE
EFFECTIVE THROAT IN
OEsia N VERIFICATIO N
BASED ON DIM'S S pHow A/
ABoveE

EnG'a 15 using L TOT X

WELD SIZE AS €FF, THROAT:
THIS BECOME moreE doiserus
TIVE AS THE AINGLE APPRAACH
Es oO°

EveN THouGH 274Ny DrAwINGS
SHxX, A FIKEY wetdD N
THIS SITUATION , &ng'g 15
CONSIDEBR IN(G THE weELD
A QROOVE wetD AND CAL—
CULATING T HE EFFEATIVE
THIROAT AS 1 ITT WAS.




g
g g

U

ATTACH MeENT 2 CPRLOA— 22, 616

FORM DHE-S
TEXAS UTILITIES SERVICES INC.
COMANCHE PEAK S.E.S.

- el Agent For
Date & 2& 82 DALLAS POWER & LIGHT COMPANY Filing Code ...
TEXAS ELECTRIC SERVICE COMPANY
Cale "GMC* TEXAS POWER & LIGHT COMPANY Shoet Ne. a O
Chk'd/Apped. By R S S ——
weQROOVE wEDs R
AT skeweEn JOINTS Qs

} ’ i , swe-aol/c_:,
co o= () (sINS)

EIE IZES

Yo | Ya | T 7/@ /2
1872 |.209( . 26,20 .3u+s 3694193
1520|2047 |.2559.3071 |. 3583|419 5
JADT | M@ | 2495 |. 2995|3494 |, 3923

PeC

43| IS | 2393 |.2872 |.335( | 2830

Ak

J3931.185T |.2322 |, 18, 3251 |.37100

45°1.1325 |.176T |, 2204 . 2,521 30973 3335}

WK
(-}

THE CHmrT sMows VALUES FOR. |




« ATTACHMENT 2

STUDYS
7o Vel FY THAT THE ALPROAQH wuUsSEO
ON oriiluAL DESIENS AT _SKeEwsSh TUEE
sTeEEC JOINTS WAS CeNSERMTIVE, A 17EV/
O PRANDONA LY SELELTSD SUPPORTS «4/AS
perFoppmen. ! 300 L8 HANEES o & 10ENTIFIS
AS BeiNg 155uep Priort TO /782, Aepreox:
MATELY GUEer~ MHUNDRETH SUPPoRT ¢ifs
AHSEN T BE EVALUATED. BY THE AREA

M ETHSL

Fesurs s

00-) - 028 =700 - 43712, ::,": 8 © 45%
CO-|- 323- 700 - A43K. Yiaxsz = |27
(r-2-130-T10- A63R o F\grer = 5%
os-I- 241- 102~ A4zr. Vg8 waz = /.3
0C-2-01D- TID- 4435 :‘;‘:p’:; ARPRBIE %
BR‘X"OO[ i 7@‘ AS3 A S IBxksT = 27%
CH-2- 2305- 10Z2- £23S Y axsz = &%
CO/- 7148 = 707~ £e32 A m7/ 18rsT

non
0\
D)

CS=[- @20 - 720 =~ A4+Z4 ?::'S:zaxsl 2l %
DD-2-lb-Tc0 =533 [igrsT = /77
Dpo-2-177- 711 = A33R 71/&( = = /&%
Co-X- 32 = T00 = A4 31 ——— I8 kST = 2%

Do--012= 707 - A33A i %smsz = /é ’

opvepadl PO I



A “.
t ailend - ...;. el - .
3 - |
/
— N N O¢s 21 | A2S50 -FO0-HOI-I-1IS
LHINdaD ©3M U0 2ivane L HONNG oy v N v N VN At OO || S 225 -9A00- mm‘u!o‘_ﬁ-u
S P ARG T VN | (L2 VO ) | 2A2LD P CO-1LIO1-10
» 4 ) {3 «99a P vwv il > ol
ZaXEXE ‘SL LV koxom_wWQ?%vww WV FBLE L DL w&bwmm PYVEl | ALV -CI0-800-1-00
L e T v v [ V82 |47 128 |02 5/ U225 400-520- 113
e L R L R S Bl tets B ¥ o #Q\n ‘gr2 2758'2L2 PO P 212 1S -S00-100-1-SW
4 1 1S - SO0 -1 -C
nms senL oL ianbere N[ /a2 R Y. O£ 5/ ¥S v| 2A2LS-200-100-1-<W
e i ] 1 ' AA \N\N ! O Ly > |- H
M=|ALS BOUNL oL FUV.W(NM ﬁw.h,www u)&.\.bh\ NZR&ms u &NQQQ i & " a2lo-2ib i
30JHNMPMW\wﬂh~PWNMxM.WwM(W.QMM .uit\de ~1R £S48 J:N.ONmm. L e ) 2. 24 :wmo_l.wzl‘.Tuo
- 2 Nyl B . ~Ni / rvn # ww i -220-)-
samae Bans Ay ARKEee Meakl 2" N\\Q % ST s 5l o | &SV -10L-820-1-3)
MoV NEN /Mmoo 2 ¢ ‘ Lok 0 T Sl
D T O W vee eS| wdIT )/ | T Shh' B 223 ACPV-GOL-B800-2-20
o = . am w ’ / < ¥ -~ < D “ha
ity BN A v oas e PN 02 p 2677/ N 28 s/ | H2saa'sag) 2A2vV -LO0-Gee -1-9I
(2r) vomteiSep warL @ WHINY] L QUOZ | 4O2822 | LOOGLE | ALTSS € 2 -980-6LO-1-SO
k- 24 <. 4 ‘O ¥ = AN - | -
Luv.nudwm,\w.v,\mw BWhnre W | G ' L SO Th] *2¥ M o) A22S5-0I0-300-1-LI
- = 21 / /, ~, s & P " - ol
2 X il Aaeovma avss [T42%02 AN OlpyoesS/ | AFT IV ACeV -100-0201-00
. L 3 \ . ‘7 % -G |~
AWUEWV.&DOFUMMFZ\OMMWA\NMHM #CES'22 %P\\M..Hmh\ nkmsﬁ_lmwm A+ 1TH2I /&Nm< YOL _QOEI. 1S
Qvo [SMV/QHXE| MOV | 4 LIGHHMXE - . :
[SVD LSUOM ¥ SN ININOD oruLov | amvey| . = wey A5V N_L@Mz:: A A0 SN,

oW e —

€ LNAWHOVYLLVY



