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Energy Technology Engineering Center
Energy Systems Group

P.O. Box 1449 j
' Canoga Park.CA 91304 46

G13)341 1 Rockwell
operated for U.S. Departrnent of Energy International

July 30, 1980 80ETEC-DRF-3195

Mr. A. J. Cappucci, Jr.
Mechanical Engineering Branch
Division of Engineering
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

*

Subject: Review of Underground Utilities Section of " Interagency
Agreement No. NRC-03-79-167, Task No.1 - Midland Plant
Units 1 and 2, Subtask No. 1 - Letter Report".

References: 1) " Responses to the NRC 10 CFR 50.54(f) Request Regarding
Plant Fill for Midland Plant Units 1 and 2, Consumer
Power Company, Docket Numbers 50-329 and 50-330", Rev. 6,
April 1, 1980

2) ETEC Ltr 80ETEC-DRF-0123, " Review of Response to 10 CFR
50.54 Request on Plant Fill for Midland Plant, Units 1
and 2", J. O. Bates to A. J. Cappucci, January 17, 1980

Dear Mr. Cappucci:

Per your request, we have reviewed Section g, Underground Utilities, of
the subject report and in general concur with the concerns therein. Of
the 8 items, (a) through (h), in the subject section the following com-
ments are submitted on the 4 considered pertinent to the MEB.

ITEM COMMENTS

g(a) Methods of measuring in-situ stresses in the
pipes should be investigated. Also, local
crippling should be noted if visual examination
is feasible.

g(c) The calculatio'n of the 130,000 p.s.i. stress
based on the profile of the 26"-0HBC-54 Line,
Figure 19-1 of Reference 1, is correct using
the procedure described. However, item 3 of
Reference 2 states that thi; method assumes

that the curvature is constant over the length
i

of the pipe and in general, this condition will!

not be met.
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g(c) Cont. In an effort to determine a more realistic stress
value for the 26"-0HBC-54 Line, the profile as shown
in Fig.19-1 of Reference 1 was analysed by an ETEC>

in-house piping computer program. The resulting
maximum stress from this analysis was 212.200 p.s.i.

; and occurs at the dip approximately 50 feet from the
left side of the diagram. In an attempt to verify

| the computer output, a simple hand calculation was
made of the' stresses in this area. The maximun stress
from these calculations was 193,200 p.s.i. Thet

j maximum stress in this line per Table 17-2 is 22,000
~

p.s.i. Since there was such a discrepancy between
the ETEC calculations and the applicant's calculations
on Line 26"-0HBC-54, the stresses in several other4

. Lines were determined based on the profiles' of Figs.
'

17-2 and 19-1. These stresses were calculated assuming
! both fixed end and simply supported end conditions.

If a line was attached to a much larger line, heavy'

I equipment, or clamped in a building penetration, the
end would tend to be fixed. The results of this

; analysis are shown below. The stresses shown are
based on an elastic analysis and are not true stresses
as in some cases they far exceed the yield stress of
the piping material.; ,

MAX. STRESS (psi) MAX. STRESS
LINE FIG. FIXED SIMPLY SUPPORTED (psi)

NO. NO. ENDS ENDS FROM TABLE 17-2

,
26"-OHBC- 54 19.1 212,200 212,200 22,000
8"-IHBC- 81 19.1 84,700 85,000 17,700'

26"-0HBC- 55 17.2 180,000 46,000 27,000
j 20"-lHCD-169 17.2 192,000 192,000 22,000

The stresses shown are the maximum. The stresses in
, other areas of these lines also exceed those calculated
| by the applicant.
!

The . bending stresses shown due to deflection are not-
i the only stresses of concern in these lines. The external
! crushing loads required to cause the pipe deformations
| as shown in Figs.17.2 and 19.1, especially in the areas

of a sudden change in slope, will be quite high. The
applicant's response to Question 34 concerning external ~
loads does not consider the external loads required to,

deform the pipe as shown in Figs.17.2 and 19.1.

; In the response to Question 17, the applicant states:
" pipe buckling due to compressive loads such as in the

- case of columns is not possible in this case." This./I

9 i,

\ ,/

|

..

|
t _. ._ _ _ . _ _ _ . _ . - - . _ . . _



Mr. A. J. Cappucci Jr. -3- 80ETEC-0RF-3195- +

NRC July 30, 1980.

^
ITEM COMENTS

,
'

~ g(c) Cont. in all probability is true, however, it would appear
that there is a high probability of local crippling
stresses occurring in the large diameter pipes in
areas where there is a sudden change in the slope,
such as at building penetrations, attachments to heavy
equipment, and sharp dips in the pipe profile. More
detail is required as to the applicants method of
determining settlement stresses in the piping so that
the above discrepancies in the stresses can be recon-
ciled. Also, justification is required for not con-

-

sidering local-crippling stresses, and crushing loads,
required to deform the pipes per Figs.17-2 and 19-1.

The comment regarding the Stress Intensification Factor
(S.I.F.), i, is not understood. The 52.5 ksi allowable
stress in Table 17-2 is independent of the S.I.F. The
S.I.F. is applicable only for calculated stresses and
has the value 1.0 for straight pipe. However, the S.I.F.
may be greater than 1.0 at elbows.

ETEC agrees that more than one critical stress location
is possible along a given pipeline in the sense that the
allowable stress is exceeded. In general, only the
maximum stress is of importance if the allowable stress-

is not exceeded anywhere. However, in this instance,
since the calculated stresses are so high, portions of
the piping where the allowable has been exceeded are of
interest.

g(d) This item is concerned with the rattle space at building
penetrations. We share this concern. If the piping is
hung up in the penetration area causing a sharp change
in slope, some very high local stresses could occur causing
local crippling or rupture. The pipe is sloping as it
enters the building due to the settlement. The question
arises as to how this sloping pipe is joined to the piping
and/or components inside the building without causing
excessive loads.

g(e) The implications for Section 3.10 of the SRP should be
evaluated.

Sincerely yours,
n

17.f.% _ h
O J. O. Bates, Program Manager

i Energy Programs Office
Energy Technology Engineering Center

,

(
' i cc: Mr. R. J. Bosnak - NRC

Mr. H. L. Brammer - NRC

- _ _
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| g(c) Cont. in all probability is true, however, it would appear
|. that there is a high. probability of local crippling

stresses occurring in the large diameter pipes in
i

areas where there is a sudden change in the slope,
; such as at building penetrations, attachments to heavy
; equipment, and sharp dips in the pipe profile. More

detail is required as to the applicants method of'

determining settlement stresses in the piping so that;

the above discrepancies in.the stresses can be recon-
! ciled. Also, justification is required for not con-

sidering local crippling stresses, and crushing loads,
required to deform the pipes per Figs.17-2 and 19-1.

The consnent regarding the Stress Intensification Factor
(S.I.F.), i, is not understood.' The 52.5 ksi allowable
stress in Table 17-2 is independent of the S.I.F. The-

S.I.F. is applicable only for calculated stresses and>

; has the value 1.0 for straight pipe. However, the S.I.F.
may be greater than 1.0 at elbows.

ETEC agrees that more than one critical stress location
is possible along a given pipeline in the sense that the
allowable stress is exceeded. In general, only the
maximum stress is of importance if the allowable stress

i
- is not exceeded anywhere. However, in this instance,

; since the calculated stresses are so high, portions of!

| the piping where the allowable has been exceeded are of
interest.4

| g(d) This item is concerned with the rattle space at building
! penetrations. We share this concern. If the piping is -

hung up in the penetration area causing a sharp change
in slope, some very high local stresses could occur causing
local crippling or rupture. The pipe is slopping as it
enters the building due to the settlement. The question
arises as to how this slopping pipe is joined to the piping

, and/or components inside the building without causing
excessive loads.

,

g(e) The implications for Section 3.10 of the SRP should be
I evaluated.

Sincerely yours,

.

J. O. Bates, Program Manager
Energy Programs Office'

Energy Technology Engineering Center -
j ,
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