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Calculation FM—SOOB-ll(Q) Rev 5 for the determination of minimum wall thickness 1
requirements of Piping Class ELB utilizes material with allowable stress of 17,500 |
psi. Piping Class Sheet ELB specifies fittings for which the allowable stress is |
15,000 psi. No calculation was performed to show the adequacy of the fittings for |
the intended use. |
There is a concern that the specified fittings may not be suitable for this design. ‘
Evaluate safety impact, if any. Also review other Bechtel calculations of this ‘
type to see if similar problems have occurred. |
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To

E.M. Hughes Date

Midland Plant Units 1 and 2 From T.G. Ballweg
Bechtel Job 7220

MAIN STEAM LINE FITTING MATERIAL ot Mechanical Engineering
SCRE 53 SAFETY EVALUATION
Copy Distribution M At Ann Arbor
/
File M-104 PR w/a
Refer 0/26/82 91416)

‘ 2/23/82 (Com 99446)
BE-§0SL, 4/28/83 (Com 114036)

This is to advise you of a potential safety concern with the wall
thickness calculations for several classes of carbon steel nuclear
sevice piping 26~inches and larger in use at the Midland plant.
Nuclear service piping is piping designed to the requirements of
Section III of the ASME Boiler and Pressure Vessel Code. In
addition, this memorandum documents the safety-related basis that
should be used in conjunction with a significancy analysis, to be
done by others, to determine wvhether this condition is reportable
under the criteria contained io 10 CFR 50.55(e). This concern has
been identified by Consumers Power Company as Safety Concern and
Reportability Evaluation (SCRE) 53.

Potential Safety Concern

A reviev of the piping class sheets, Drawing 7220-M-481(Q),

Revision 20, indicates that for many carbon steel nuclear service
piping classes in sizes 26~iaches and larger, the material specified
for fittings may be of lower stremgth (allowable stress) than the
material specified for the pipe. For carbon steel nuclear service
piping in sizes 24-inches and smaller, and for all sizes of
stainless steel nuclear service piping, the fittings specified have
an allowable stress equal to or greater than that of the specified
pipe. The pressure design wall thickness calculations, performed as
required by ASME III 1971 S73 NB, NC, ND 3641, were based on the
allowable stress of the pipe. Therefore, the calculated required
vall thickness for pressure design for the pipe could result in
overstress of the fittings for those cases where the fittings are of
4 material with lower allowable stress than the pipe.

The 26-inch and larger pipe and fitting materials specified for
carbon steel nuclear pipe classes, along with pressure design
calculation and allowable stress information, are tabulated on the
attached list. PFrom the list it can be seen that the ELB pipe class
is the only one which requires further consideration. The lines
affected are the main steam lines inside contaioment from the steam
generator nozzles up to the containment penetration flued heads.
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The lines are identified as 1ELB-9, =10, ~11, and 12 and 2ELB-9,
=10, =11, and ~12. The nominal sizes of these lines are 26-inches
and 36-inches. The ELB lines outside contaioment are not of concern
because of their 2-3/8-inch nominal wall thickness, specified to
meet no~break and relief valve thrust requirements.

Safety Evaluation

Calculation P¥=5003-11(Q), Reviedion”t estaplishes the following
minimum wall thickness requiyements for 26tinches and 36-inches ELS

f )

Siz \ # 2 psi 17:3334pl1
\ . O\Ln 0.885 0.825

36 1.289 1.201 1.118
The wall thicknesses shown above are the minimum requirements for
adequate thickness for the different materials used. The piping
(pipe and fittings) was fabricated by ITT Grinnell under Purchase
Order 7220-M104A(Q) to minimum wall thickness requirements of
0.935-inch for the 26-inch size and 1.267-inch for the 36-inch size,
based on Revision 9 of the Piping Class Sheets 7220-M-481(Q). Thus,

for all except the 15,000 psi material, the wall thickness will be
adequate.

A program of measurement of the thickness at butt welds on the main
steam lines inside containment has been initiated (Reference A).

The butt welds are being measured because the counterbore at the
weld end preparation (reference Drawing 7220~M-473) makes this the
thionest part of the icstalled pining system. If adequate thickness
exists at the welds, the remainder of the fitting will be acceptable
as well. The test thickness requirements have been adjusted upward
to reflect a 1% tolerance in the testing procedure (reference
IP~UT-452 in accordance with ASME V, Article 5, Paragraph T-55,
1974876). This ad justment establishes the following minimum test
requirements:

Allowable Stress

Size 15,000 psi 16,200 pei 17,500 psi

26" 0.959 0.894 0.834
36" 1.303 1.214 1.130
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Eighty-six velds out of approximately 160 have been measuraed.
Measuremerts taken to date (References B and C) indicate adequate
wvall thickness except for the following welds, where the thickness
at a point in the circumference is below the minimum:

PS&ID M-632, Sheet 1 (2ELB-9 and 10)

Average
Variance
(A;og;ﬁLQEB;h)

B .005" +.061"

-~ -.096" +.003"

B -,023" +, 133"

B -.010" +.088"

A -,025" +.030"

c -,037" +.039"

B -.005" +.047"

B -,033" +.038"

D -.026" +.034"

c . -, 043" +.097"

A -,023" +.091"

B -,004" +.056"

10 A -.002" +.046"
16(2ELB-9) c -.010" +.063"

Note that the average variance along the pipe axis at each
circumferential point is positive.

The program of measurement will be continued to assure that adequate
wall thickness exists throughout the main steam piping inside
containment. All areas which do not have adequate wall thickness
will be builtup as required to meet the appropriate thickness.

Based on the counterbore dimensions, the pipe outside diameter, and
the applicable tolerances, the pipe hoop stress will be 17,500 psi
at the counterbore when operating at the design pressure of

1050 pesig. This represents 1172 of the allowable stress for 15,000
pei material. Similarly, when operating at the maximum pressure of
1155 peig, the hoop stress is 20,000 psi, 1332 of the allowable
stress. Because the ainimum yield strength of this material is
32,000 psi, this would not be expected to cause failure of the pipe
in service. The stress analysis of these lines has been reviewed.
In no case is the longitudinal stress in the fittings greater than
the 15,000 psi allowable stress.
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The case in question is a combination of stresses in perpendicular
planes, hoop, and longitudinal. Torsional stresses have been considered
negligible. Mathematical stress analysis-Shows that under these
conditions there is no point in the y under greater stress than the

greater of the two stresses. stress at any given point in
the main steam line pipes, al s 2

000 psi.
Conclusion

Wher at design rating of 1050 psig, portions of the 26-iach
and An s pipi inside contaioment may be slightly stressed
be yond I allovables for pressure hoop stress. It would not be
expe J 0 Service, because the yield strength of the material

2an‘double the allowable stress. Measurements at the jobsite
may cate that weld buildup is required to meet ASME III requirements,
but the safe operation of the Midland plant would not be compromised by

this condition.
Preparad by: ﬂ@%ﬁ
T.G. Ball
b

Mechanical Group Supervisor

Plaat Design Group Supervisor

Concurrence by: (o2 >

D.F. Lewis
Assistant Project Engineer

M.T. Fravel
Chief Mechanical Engineer

®.L. Loos
Chief Nuclear Engineer

=
TGB/JOA/1b(M)
011701/9
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Bechtel Power Corporation

Post Office Box 2167 @
Migiand. Michigan 48640

April 14, 1983

Consumers Power Company
1945 West Parnall Road
Jackson, MI 49201

Attention: W.R. Bird

Job 7220 Midland Project
SCRE 53 AI S-1574
PARTIAL RESPONSE
MAD-2249

Dear Mr. Bird:

The following is Project Engineering's partial response to the subject
SCRE.

Comments on the draft safety evaluation for the subject SCRE 53 have
been received and are being incorporated into the document. A re-
forecast date for further response is set for 5/4/83.

If you have any questions regarding the above, please contact Al Bock
at Ext. 7649 of Quality Engineering.

Very truly yours,

Wz

Marion A. Dietrich
Project Quaiity Assurance

Engineer
MAD/lcp
CC: D.B. Miller (Site) e "oy
R.A. Wells (Site) i 3
J... Wood (Jackson) i -j'
“o 1353
Y :
e y
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Bechtel Fower Corporation

Post Otfice Box 2167 @
Midland. Michigan 48640

March 12, 1983

consumers power Company
1945 West parnall Road
Jackson, MI 49201

Attention: W.R. Bird

Job 7220 Midland Project
SCRE 53 Al §-1574
PARTIAL RESPONSE
MAD-2227

Dear Mr. Bird:

The following is Project Engxnocrinq'o partial response to the subject
SCRE.

Comments on the draft safety evaluation for the subject SCRE have been
received and are being incorporatod into the document. A reforecast

date for further response is 4/7/83.

1f you have any questions regarding the above, please contact Al Bock
QE, at extension 7649.

very truly yours,

V74

Marion A. Dlotrxch
Project Quality Assurance
Engineer

MAD/lcp
cc: D.B. Miller (Site)

R.A. wells (site)
J.L. Wood (Jackson)

e v’*.~.'*"b\‘5‘,
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Bechtel Power Corporation

Post Office Box 2167 @
Midland, Michigan 48640

February 16, 1983

Consumers Power Company
1945 West Parnall Road
Jackson, MI 4920l

Attention: W.R. Bird

Job 7220 Midland Project
SCRE*S3 AI: S-1574
PARTIAL, RESPONSE
MAD-2215

Dear Mr. Bird:
This is a Project Eigineering partial response.

Presently, the draft of tne Saf:ty Evaluatizn for the subject SCRE -5
is in the coordinatioa cvcle. Finalization of this Safety Evaluation
is anticipated t: be complete by 2/20/83. Terefore, the forecast
date for further response is 2/28/83.

If further assistance and/or clarification is necessary, please contact
Al Bock at Ext. 7649 of the Ann Arbor cff:ze, Quality Engineering.

wplez=s

arion A. Dietrich
Project Quality Assuranca
Engineer

MAD/lcp
oC: D.B. diller (Site)

R.A, Rells (MPQAD)
J.L. Nood \Jackson )
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Bechtel Power Corporation

Post Otfice Box 2167 @
Migland Michigan 48640

December 16, 1982

Consumers Power Company
1945 West Parnall Road
Jackson, MI 49201

Attention: W.R, Bird

Job 7220 Midland Project
PIPING CLASS ELB FITTINGS
PARTIAL RESPONSE SCRE 53
MAD-2 190

Dear Mr. Bird:

Enclosed is Project Engineering's partial response to the concern

documented in Consumers Power Company's Safety Concern and Reportability

Evaluation No. 53.

If you have any questions concerning the above please contact this office.
Very truly yours,

i

Marion A. Dietrich
Project Quality Assurance
Engineer

MAD/lcp

Bnc: IOM E.M. Hughes to M. Dietrich dated December 7, 1982
Com 096922

(o83 D.B. Miller (Site) w/o
R.A. Wells (Site) w/a
J.L. Wood (JSC) w/o



10 S i Dietrich Sate December 7, 1982
= ‘hnwnm-ad-~'

Suosect Midland Plant Units 1 and 2 Erom E.M. Hughes
Bechtel Job 7220
SCRE 53 AI S-1574 o Engineering
Safety Evaluation

& ; Ann Arbor

Copies®® ¢ ¢ Ballweg (ALl W/A) "
A. Bock
R.C. Hollar

This is a project engineering partial response.

The field has been requested to measure all butt welds in the

26 inch and 36 inch main steam lines. The field is proceeding
to take these wall thickness measurements, but no response has
been received as of this date. Therefore, a reforecast date for
further response is set as 12-30-82.

1f further assistance and/or clarification is nécessary, please
contact Al Bock at extension 7649 of Quality Engineering.

KA

E.M. Hughes

Ann Arbor Project Engineer

Attachment: Inspection Request Teletype. o T
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Written Response Requested: No

Com Use: Partially Closes Com 075636
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Bechtel Power Corporation

Post Otfice Box 2167 @
Migland. Mich:gan 48640

October 28, 1982

Ceonsumers Power Company
1945 West Parnall Road
Jackson, MI 49201

Attention: W.R. Bird
Job 7220 Midland Project
PIPING CLASS ELB FITTINGS
SCRE 53 PARTIAL RESPONSE
MAD-2166

Dear Mr. Bird:

Enc'osed 1s Project Engineering's partial response regarding the concern
documented on Consumers Power Company's Safety Concern and Reportability
Evaluation No. 53.

If you have further questions concarning the above, please contact me
at Ext. 207/382. ik

Very truly yours,

Vit

Project Quality Assurance
Engineer

MAD/lcp
Enc: SCRE 53 - Partial Response
cc: B.W. Marguglio (JSC) w/a

D.B. Miller (Site) w/o
J.L. Wood (JSC) w/o
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oW WAS CONCEIRN IIZTIFID, W23, WitRE? 2 F
= /90350 TO MANAGER-MPQA
Thursiay, Juse 10, 1582 during MPQAD DRAE auiit FRCM: SVebta
\\ of Mechanical Design Calculatiozs, Audit Ko MOl-212-2. ‘.‘F.:;.‘,':';E’IOZ-': DQAE
-~ JSCFE N 53
TO: <L DIETRICT FILZ "Ci 15.1
FROM: E.M. HUGHES DATE FECTIVED: 6/17/82
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2. 1S CUNCIR! A _PAPT 217
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3. 18 haC AWARE OF T=2S8?
D YES [X] N0
WEEN?
BY WHOM?
« BRIEF DESCRIPTION OF CONCERN - SYSTEM, COMPONENT, ACTIVITY, POSSIBLE SAFETY IMPACT -
(ATTACE SUPPORTING DOCUMENTS).
Calculation FM-5003-11(Q) Rev S5 for the determination of mini=muz wall thickness
requirezents of Piping Class EIEZ utilizes zaterial with allcwable stress of 17,500
psi. Piping Class Sheet ELB specifies fittings for which the allcwable stress s
15,000 psi. Ko calculation was performed to shov ‘ne adequacy cf the fittings for
the intended use.
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There is a ccncern that the speci"ied fittings zay not be suitable for this design.

Evaluate saféty impact, if any. Also review other Bechtel calculations of this
type to see if similar proble=s have occurred. -
(CONTINLE ON NEXT PAGE)
IMEDIATE REPORTASILITY EVALUATION: 7. ORCGANIZATION R=PQNLSIBLET FOR FURTEER
() REPORTABLE - GO TO 13 EVALUATIOR: i Betibintadis.
) POTEXTIALLY REPORTABLE - GO TO 13 Bechtel Prolect Engineering
[A] NOT REPOFTABLE, FURTEER EVALUATIOR 8. }‘I::A.L REPOPTABILITY EVALUATIOR
[C] ROT REPORTABLE (IT €.c. "'-"'-"'}....D)
& (Jereosrasre b [ ror peeosTasts
QA AFFROVAL OF IVALUATIOR
OF BLOCKS 1 70 T: :Q 6/23/82
MA..\A"“'R DATZ
JUSTIFICAZICH OF EVALUATION « (ATTACE SUPPORTING DOCOIENTS) i s

It is currently felt that minimuzm wall thickness specified has been exceeded 'b.y—"
the canufacturer. Bechtel is reviewing the Material Specification to deterz‘ne \'betbe

this is an actual problem or just a paper problez, froz a safety staadpoint.T 7

SEE THE ATTACHED SHEET FOR A PARTIAL RESPONSE TO THE SUBJECT SCRE.

Reforecast date set as 11-19-82.
(CONTINUZ ON NEXT PAGE)

SSRATURE/DATE: 12. FINAL QA APFROVAL - MANATGER MPQJA/DATE:

AVALUATO=Z!S
Lovio T & Asski.

NRC ROTIFICATION: HOW? ; DATE: TIME:




This is Project Engineering's further partial response to the subject SCRE.

The field will be requested to measure all butt welds in the 26 inch and 36
inch main steam lines. Engineering will complete a calculatica to show the
recuired wall thickness for all main steam piping at desizn and maximum oper-
ating conditions. The results of both of these actions will be evaluated and
necessary corrective action, if any, will be defined.

Progress on this issue will be largely dependent on receipt oI information from
construction, therefore, a forecast date for further response is set as 11-19-82.

I1f further assistance and/or clarification is necessary, please contact Al Bock
at extension 7649 of Quality Engineering.

<0 S &

bee:T.G.Ballweg E.M.Hughes
A.Bock Ann Arber Project Engineer
R.C.Hollar /(7'/‘ B2

Written Response Requested :NO
Com Use :Partially closes com 075636 L i
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Genarsl Offices: 1945 West Parnall Rosd, Jeckson, M| 48201 » (517) 788-0850

June 21, 1982

Mr E M Hughes

Bechtel Power Corporaticn
PO Box 1000

Ann Arbor, MI 48106

MIDLAND PROJECT -

SCRE 53

FILE: 15.1 SERIAL: 17526

Attached is SCRE-53 concerning allowable stress calculations for Fiping
Class ELB fittings for the determination of minimum wall thickness
requirements. Bechtel Project Engineering is requested to evaluate
this SCRE under the criteria of 1O0CFR50.55(e) and to submit a formal

-~

recommendation to Consumers Power Company by July 17, 1982.

W/ " Badl

W R Bird
Manager of Qquality Assurance
Midland Project

WRB/1lr
CC: JWCook JARutgers
BWMarguglio RCBauman
DBMiller DTPerry
MLCurland JERrunner
TJSullivan MADietrich
LHCurtis . GREagle
BPKononetz BJCole
RCHollar ' | ACTION PRINT
TGBallweg iNEO PRINTS
MPQA ROUTING
FRINT TO FILE % |
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