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Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Ouestion 210,60

Piping Specification (CAR-SH-M-30, Rev, 16), Corrosion and Erosion Allowances
ng

Where are corrosion/erosion allowances specified? If not specified, how are
the requirements of NB/NC/ND-3640 evaluated?

RESPONSE :

The corrosion or erosion allowances for calculating the piping minimum wall
thickness are currently not specified in the Ebasco Specification CAR-SH-M-30,
General Power Pining,

However, an additional thickness to provide for corrosion or erosion was
considered and 1s included in the wall thicknesses/schedules specified in the
Ebasco Line List.

As stated in ASME-III, subsections NB/NC/ND-3640, the corrosion and erosion
vary widely from installation to installation., While there are no code
recommendations for a “specific corrosion/erosion thickness,"” allowances of
0.080" to 0.,150" for carbon steel and 0,0025" for stainless steel materials is
considered throughout the industry as an "adequate tolerance."

The pipe wall thicknesses/schedules specified on Shearon Harris Project are
based on the equations specified in ASME-III, NB/NC/ND-3641.1. After
considering the mill tolerances (!2 1/2% for seamless pipes and 0.010" for the
plate pines), and additional thickness of 0.080" to 0.150" for CS pipes and
0.0025" for SS pipes is considered for corrosion/erosion.

It is noted that the corrosion/erosion allowance used on the Shearon Harris
Project is not unique for each piping system, material grade, pipe size or
water chemistry. Rather, a generic allowance (in the range of 0.780" to
0.150" for CS and 0.0025" for SS) is added to the calculated minimum wall.
This is generally accomplished by selection of a commercially available wall
thickness/schedule which exceeds the minimum calculated wall thickness by
0.080" to 0.150" (for CS pipes) or 0,0025" (for SS pipes).

We shall revise the M-30 specification tn indicate that the wall
thickness/schedule specified in the Ebasco Line List includes the tolerance
for corrosion/erosion.

During the August 16, 1983, meeting with NRC in Bethesda, MD, a question has
been raised regarding the “"adequacy” of minimum pipe wall for the 48" Service
Water lines (7SW48-312 and 7SW48-313).

Our further evaluation revealed the following:

- Min., wall calculation per Code equation assumes the weld joint efficiency

equal to 1. This is justified by use of a plate pipe with 100%
radiography (ASTM A-155 KC 65, Class 1).

{7876FXTcce)




NRC Ouestion 210.60 (cont'd)

- Considering 0.140" corrosion/erosion allowance (the established range is
0.080" to 0.150") and 0.010" mill tolerance, the min. required wall is
0.371", The selected wall is 0.,375",

We are enclosing a copy of our calculations pertaining to these Service Water
Lines,

In general, the piping systams constructed from a carbon steel plate material,
assume a weld joint efficiency equal to 1. This is based on the fact that the
specified material specifications do require 100% radiograph examination.

Refer to the individual pipe codes in Appendix A of Specification CAR-SH-M-30.

As stated above, the Ebasco specified pipe wall thicknesses do meet the Code
requirements.

(7876FXTcce)
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SYSTEM SERVICE NaTER LINE DESIGNATION NO. - .

P . DESIGN PRESSURE, PSIC W - /850

T . DESIGN TEMPERATURE, F LEF ) /40

PIPE SPECIFICATION & GRADE LEE ) A/E8 KC & Cl4as Z (g"-ﬂf:fg—j

| s€ - ALLOWABLE sTRESS, PSI ** ges 2 | /200 f !

D+ OUTSIDE DiAMETER OF PIPE, IN. L= ) 48 (lllcfl:_mvifbser)

C - ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY * o ¢ e i

y - COEFFICIENY ™** .4 |

"m o MINIMUM PIPE WALL TNlCKN!SS;.l;d. (See NOTE 2) 0. 22/ + A |

', - MOMINAL WALL THICKNESS, IN. (See NOTE 3) 0.22/+A = ©. !7/—_— 1

'. « FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THAN Yo 2. Us‘ {
—

SCHEDUL E (CORRESPONDING TO 'y)
——WALL T TS
et SELECTED 0.275

ID « INSIDE DIAMETER OF PIPE, IN. (See NOTE 1)

€ « ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY *

y «COEFFICIENT ™

S

' MINIMUM PIPE WALL THICKNESS, IN . (See NOTE 2)

'n « NOMINAL WALL THICKNESS, IN. (See NOTE J)

s « FIRST STANDARD SCHEDULE THICKNESS EQUAL TOOR GREATER THAN *a

SCHEDULE (CORRESPONDING TO 'y)
|  SCMEDULE SELECTED

S

Use either of the following equations to determine 'm

BASED ON OUTSIDE DIAMETER BASED ON INSIDE DIAMETER (See NOTE 1/
mertB_.Ct A tn = B2lDs2SECe 2,PC |
™= 2(SE+ Py) vy " 2 (SE + Py~ P) y
* e C= Allowonce for minimum structural stability A . CORRO=/ON Allowan &

= 0.065 for 1/2 10 3.1/2 inch nemina! pipe size o
= 0.000 for 4 inch nominal pipe size end lorger - ©./40 ('e~' ~ 4)
** _ SE = Moximum ollowoble stress in material due to intemal pressure and joint efficiency, ot the design temperature, psi.
B=_.038" for pipe ordered to specified mochined |.D. with topered backing ring ond extruded pipe specified

by 1.D. with topered bocking ring.
= 000" for the above pipe with flat bocking ring or other types of pipe with ony Design Guide M-4 bocking ring

" ey = A coefficiont hoving velues as follows: (See NOTE &)
TEMP. F 900 AND BELOW 950 1000 1050 1100 1150 AND ABOVE
Ferritic Stenls 0.4 0.5 0.7 0.7 0.7 0.7
Austenitic Steels 0.4 0.4 0.4 0.4 0.5 0.7

NOTE 1 - Use masimum possible inzside diametrer with all its sleronces on woll thickness ond ourside diometers, except for pipe ordered
%o specified mochined |.D. ond extruded pipe specified by |.D. where more 8, porograph 4, of Design Guide MNE-65 govems.

NOTE 2 - The pipe wall thickness required for 0 given pressure-temperature condition iNCrecses OF Pipe 3 Te increcses.

NOTE 3 - For seomiess pipe use m for ony size of plote pipe, add 0.010 inches to the colculoted T to obtoin 's.

NOTE 4 - The volve of “y" moy be iwerpoloted between 50 F volues shown above. For nonferrous meteriols ond cast imon e y = C 4
GENERAL NOTES See Design Guide MNE-65 Pipe Line Sizing - for specific information.
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EBASCO

Interoffice Correspondence

DATE August 18, 1983 FILE REF

F. Heyden OFFICE LCCATION B7/2WTC

C. McCaul (7/‘/(44‘,/ OFFICE LOCATION 88/2WTC

SUBJECT SHEARON HARRIS
SERVICE WATER PIPING = CORROSION ALLOWANCE

I have reviewed the information you provided concerning water chemistry, and
coatings to be provided for the subject piping.

Corrosion allowance depends on a number of factors including water chemistry,
temperature, velocity, etc. In this case, calculation of corrosion allowance
is complicated by the initial presence of a protective coating. I presume

the coating will not be maintained, otherwise there would not be a need for
any corrosion allowance. J. Firtel, Ebasco coatings expert, informed me that
the specified coatings, Plasite 1000 primer and Plasite 7122 topcoat, could be
expected to deteriorate 25% in five years.

There are a number of indices one may use to calculate, from water chemistry
parameters, approximate corrosivity of a specific water. Based on the
Langelier Index, the Shearon Harris service water is relatively corrosive.
Corrosion rate for most soft (that is to say = corrosive) fresh waters fal
in the range 0.002-0.006 in/yr. An average corrosion rate of 0.004 in/yr
reasonably be assumed for the Shearon Harris water. Based on a 40 year
service life and deterioration of the initial coating as discussed above,
0.149 inch average wall thickness loss could be expected over the life of
piping.




Shearon Harris Nuclear Power Plant
Draft SER Open item No. 354
NRC Ouestion 210,61

Piping Specification (CAR-SH-M-30, Rev. 16), Out-of-Poundness

In 12.0la and 12.02a, there is a requirement: “The degree of out-of-roundness
shall be such that there will he no decrease in flexibility or increase in
stress over the allowable stress for the design conditions.”

(a) How is assurance obtained that this recuirement is met?
(b) 1Is an increase in flexibility permitted?

(c) What is the "allowable stress for the design conditions"?

RESPONSE :

(a) The tolerances specified for bends in Paragraphs 12.0la and 12.02a in
Part Two of Specification CAR-SH-M-30 are incorporated in Soutlwest's
bending procedures and the bends furnished by Southwest are checked for
compliance with the applicable procedure. The bending procedures which
have been approved for use on the Shearon Harris Project are:

PROCEDURE NO. REVISION _SUPPLEMENT
4-.06 0 1
4-107 0 1
4-108 0 1
4-109 0 1

A copy of the above listed procedures is enclosed for your convenient
reference.

(b) An increase in flexibility 1s not permitted.

(¢) "The allowable stresses for the design conditions™ are the stresses from
ASME III, Appendix I for a specific pipe material grade and corresponding
temperature specified in the Fbasco Line l.ist.

Paragraphs 12.0la and 12.02a will be revised as follows:

"==— croes section without buckling or undue stretching of pipe wall. Out-
of-roundness at pipe bends shall not exceed 6 percent ==---,("

In addition, Westinghouse will be advised about the 6% out-of-roundness
allowed in Southwest Fabricating pipe bends.

(7876FXTcee)
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