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U.S. Nuciear Regulatory Commission
Attention. Document Control Desk
Washington, DC 20555

Millstone Nuclear Power Staticn, Unit No. 2
Response to Request For Additional Information Concerning

The purpose of this letter is to provide the NRC Staff with additional information
pertaining to the NRC review and approval of Leak Before Breal (LBB) methodology for
the Millstone Unit No. 2 Pressurizer Surge piping. In a letter dated November 9, 1998,"
Northeast Nuclear Energy Company (NNECO) requested that the NRC Staff review and
approve the plant-specific LBB evaluation of the Millstone Unit No. 2 Pressurizer Surge
piping. In a letter dated January 28, 1999,? the NRC requested that NNECO provide a
response to two questions raised by the NRC Staff during their review of the November
9, 1998 LBB submittal. NNECO's response to the Request for Additional information
(RAI) is organized as follows:

Attachment 1 contains the response to Question 1. Confirmatory documentation
supporting the fact that all elbows in the pressurizer surge piping are centrifugally cast
CF8M stainiess steel is enclosed.

Attachment 2 runtains the response to Question 2. Attachment 2 provides the
supplemental analyses report, SIR-99-021, Rev 0, by Structural Integrity Associates.
This report presents critical flaw size/ioad - argins analyses at data points 2, 3, 13 and
16 for six different pressure, temperature and thermal stratification conditions. NNECO
believes that these six conditions are representative of the plant operations and have

W Letter from Martin L. Bowling to U. . Nuciear Regulatory Commission, “Millstone Nuclear Power
Station, Unit No. 2, Request For Permission 1o Apply Leak Before Break Methodology To The
Pressurizer Surge Piping, " dated November 8, 1998,

“ Letter from Stephen Dembek to Martin L. Bowling, Jr., “Request For Additional Information
Regarding Submittal Requesting Leak-Before-Break Approval - Millsione Nuciear Power Station,
Unit Nu. 2 (TAC No. MA41.8)," dated January 28, 1999,
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been extracted from normal plant heatup and cooldown procedures as well as from
actual recorded plant process computer data for recent heatup and cooldown events. It
is noted that of the four critical data points analyzed, data points 2 and 3 are clearly the
limiting locations in the pressurizer surge line.

These supplemental evaluations show that in all cases the critical flaw size was
controlled by the criteria requiring a margin of 2 between the critical and the leakage
size flaw. None of the critical flaw sizes were controlled by the criteria requiring a
margin of V2 on the startup and shutdown stratification loads. Note that the Safe
Shutdown Earthquake (SSE) loads were not considered in these suppiemental
evaluations because of the extremely low probability of having a SSE concurrent with
the startup or cooldown transient; this is consistent with the guidance provided in your
letter dated January 28, 1999

The following discussion summarizes the results of these six supplemental LBB analyses
for data points 2, 3, 13 and 16. Note that analysis for cases 5 and 6 was limited to
controlling nodes 2 and 3.

Case 1: Worst Case Stratification During Heatup and Cooldown ( p = 262 psig; AT
- 340 °F )

During plant heatup, the worst case thermal stratification loading occurs when the Reactor
Coolant Pumps are first started following an extended shutdown. At this time, the
pressurizer could be at approximately 406°F (P.. = 265 psia) and the Reactor Coolant
System (RCS) could be as low as 70°F yielding the maximum stratification AT of 336°F.

During plant cooldown the worst case thermal stratification loading, with a stratification AT
of 276°F, is expected to occur with pressurizer pressure at 265 psia (T.« = 406°F) and with
the RCS as cold as 130°F. This condition is “0t evaluated separately as it is clearly
enveloped by the heatup case discussed above.

For Case 1, the actual analysis was performed for RCS pressure of 262 psig with a
stratification AT of 340°F. It is shown that nodes 13 and 16 easily exceed a margin of two
on critical flaw size. At nodes 2 and 3, the calculated margin on size is essentially 2.0
(actual 1.97 at node 2 and 1.99 at Node 3).

Case 2: Actual Observed Cooldown Stratification (p = 1270 psig; AT - 242 °F )

During cooldown following normal operation, as the RCS pressure is lowered, an
intermediate data point consisting of maximum thermal stratification AT of 242°F
(pressurizer at 576°F and RCS at 334°F) was recorded during an August 1995 cooldown.
The corresponding RCS saturation pressure associated with 576°F is 1270 psig
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All evaluated data points for case 2 easily meet a margin of two on critical flaw size, except
for node 2 where the calculated margin is essentially 2 (actual 1.98)

Case 3' Initial Cooldown Stratification (p = 2235 psig; AT = 170 °F )

During the initial phase of cooldown, stratification conditions can develop. To bound this
condition, evaluations were performed to determine the maximum stratification AT that
wuuld meet NUREG 1061 LBB margins. A thermal stratification limit of approximately
170°F was calculated for this case. This limit easily bounds the worst case thermal
stratification AT of 121°F that could occur at the begin iing of coocldown. At this time the
pressurizer pressure 's 2235 psig (T.a = 653°F) and the corresponding het leg temperature
could be as cold as 532°F

For Case 3, all evaluated data points meet a margin of two on critical flaw size

Case 4: Steady State Stratification (p = 2235 psig; AT = 49 °F )

During steady state operation, the maximum expected stratification AT of 49°F is easily
bounded by the results of case 3. The flaw lengths for a Leakage-Size-Crack (LSC) at

each critical data point 2, 3, 13 and 16 were determined based on this condition

Cases 5 and 6: Intermediate Heatup/Cooidown Stratification (Case 5: p = 1645 psig;
AT = 210 °F and Case 6: p = 635 psig; AT = 295 °F)

During heatup operation, the pressurizer pressure is increased once outside the RCS Low
Temperature Overpressure Protection limits. Cases 5 and 6 with AT's of 210°F and 295°F
are representative of the typical stratification loadings that would be expected

For cases 5 and 6, all evaluated data points essentially meet a margin of two (actual 1.97)
un crit'cal flaw size

The «i» different stratification load case evaluations discussed above are based on the
expecied magnr tude of thermal stratification from operating procedures and actual plant
records. NMcCO believes that the conditions evaluated are sufficient to show the
applicability of LBB for all stratification conditions. The result of these evaluations are
plotted in Figure 1 and show the maximum pressurizer temperature as a function of the
RCS hot leg temperature which would meet the LBB acceptance criteria
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Figure 1. Maximum Pressurizer Temperature as a Function of RCS Temperature
(Extracted from SIR-99-021, Rev. 0)

In actual practice, however, during startup, increasing pressure and stratification AT wil!
lead to significant leakage from a LSC (i.e., a flaw that leaks at 10 gpm for normal
operating conditions with a stratification AT = 49°F). Significant leakage will lead to a
cooldown cf the plant, such that decreasing pressure and AT will reduce the stresses in
the piping prior to reaching the higher pressure/temperature conditions later in a
heatup. On the other hand, detection of leakage during normal operation requires that
all potential conditions associated with cooldown must be passed through. The
eveluated conditions adequately bound all expected thermal stratification magnitudes
and associated RCS pressures and temperatures.

In order to minimize/e!iminate those plant conditions which could result in ATs in
excess of those provided in Figure 1, NNECO wili incorporate the information from
Figure 1 into the appropriate plant procedures.

The regulatory commitments associated with this letter are contained in Attachment 3.
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If you have any additionai questions concerning this submittal, please contact
Mr. Ravi G. Joshi at (860) 440-2080.

Very truly yours,
NORTHEAST NUCLEAR ENERGY COMPANY

Rayénd ; Necci

Vice President - Oversight and Regulatory Affairs

Attachments

cc. 4 J Miller, Region 1 Administrator
J P. Durr, Chief, Inspections Branch
S Dembek, NRC Project Manager, Milistone Unit No. 2
D. P. Beaulieu, Senior Resident Inspector, Millstone Unit No. 2



Attachment 1
Millstone Nuclear Power Station, Unit No. 2
Response to Request For Additional Information Concerning
Leak Before Break Evaluation of the Pressurizer Surge Piping

Response to RAI Question 1
Material Specification For Pressurizer Surge Piping Elbows

February 1999
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Attachment 1

Response to RAI Question 1
Material Specification For Pressurize: Surge Piping Elbows

#1 - rial tio

Page 4-1, Section 4.2 - It is implied that all sections of the piping in the surge line are
centrifugally cast CF8M stainless steel. Confirm that this is true for the surge line
elbows and provide documentation which supports this conclusion.

Reply to Question #1:

The documentation provided below confirms that the material for the surge line elbows
is centrifugally cast CF8M stainless steel

REFERENCES (Attached):

1 NU Drawing 25503-29152 Sheet 13
- 3 Certification of Chemical and Mechanical Properties of Surge Line Elbows
3 ABB CE Purchase Specification P8E7(a) - (Redacted)

Referenced Drawing shows the component specific material information for the
pressurizer surge piping assembly including the information on all 90° and 30° elbows
each uniquely identified with a Piece Number, Code Number, and the Heat Number.
The table below summarizes this information.

Reference 2 provides copies of the Certified Material Test Report (CMTR) that tie the
individual heat numbers with the material specification. Note that the CMTRs also refer
to material specification ASTM-A-351-65 CF8M per ABB/CE Purchase Specification
PBE7(a). As shown in Reference 3, CE specification PBE7(a) required centrifugally
cast SA-351 Grade CF8M per Section |l of ASME Code.

Thus, it is confirmed that all five elbows for the surge line were centrifugally cast CF8M
stainless steel.

Surge Line
Assembly No. Part No. Heat No. | Code No.
505-01 505-04-1 (90 degree ell) S083 C-4620-2
505-15-2 (90 degree ell) S084 C-4620-3
£05-03 (30 degree ell) S157 C-4621-1
505-12 505-04-2 S098 C-4620-4
505-07 505-15-1 S082 C-4620-1




~ Combustion Engineering Inc.
911 West Main Street
Chattanooga, Tennessee 37402

- Attn: S. R. McFalls

.'

WISCONSIN CENTRIFUGAL, INC.

WAUKESHA, WISCONSIN
8370
CERTIFICATION OF CHEMICAL AND MECHANICAL PROPERTIES

w-128

4

ASTM-A-351-65 CF8M per P8E7(a)
Your P.O. No. .40-83383 Spec. .10 Co, Max, 7% Min. Ferrite
12" SCH 160 Elbow

Your Part No. Min_ual_l_l..léﬁ_"_m____

No. Pes. ]

°
pRNE
> x 1 i
¢ Shipping Date 7/7/7] Shipped Via.
CHEMICAL ANALYSIS MECHANICAL PROPERTIES
No.  ch. & e i, OORN s. . MO CO vewsns /m o S fLONG.
S157 1 08 ~ .86 ~ .52 719,20 7 5.30 ~ . UT& = UT3~Z.35 <023 5;/ 79,500 39,100 "N ——
04~ 91 ~ .74 720.10 7/ 9.70~-.015- .013~ 2.45 ~.025

N? !FgRRITE\/

SERIALIZATION

Solution annealed.

O -58y-/
Physical taken from casting per specification. j;sz;9(2;‘/§>’
e e e ity

Material has been subjected to the specified flattening test per ASTM-A-451 and found to
be acceptable.

Material has been subjected to the specified penetrant inspection per P8E7(a) and Adden-
dum 1(a) and USA B31.7 and found to be accentable.

Casti as been subjected to the specified radiographic inspection per P8E7(a), Adden
dum 1(a) and USA B31.7 and Procedure #8370 and found tc be acceptable.

Second chem analysis from casting.

,eﬁbyi'ﬂuodzb'

We hereby certify that the heats listed above are correct 1o the best of our knowledge.

B v T R

Inspector

Notary Public

UL

e wnw Chané Le] INIA



stion Engineering Inc. WISCONSIN CENTRIFUGAL, INC. w-128 -‘
West Main Street :

WAUKESHA, WISCONSIN
Chattanooga, Tennessee 37402 8369 \ [
CERTIFICATION OF CHEMICAL AND MECHANICAL PROPERTIES :
Attn: S. R. McFalls ASTM-A-351-65 CF8M Per PBE7{a)
TN Your P.O. Ne. . 40-83383 spec. .10 Co. Max. 7% Min. Ferrite
/ ELLS - 12" SCH 160
{,\\:y d Your Part No. _Min, Wall 1.]48":9"0’;' No. Pcs. 4
] Shipping Date 2/7/71 Shipped Via.
CHEMICAL ANALYSIS MECHANICAL PROPERTIES
MEAT NO.
. _ e & , st cr. NI R MO co TENSILE YIEWD _ FLONG.
SOBZE[ 1 04/ 807 307 20.20 7 9.00 .013° .U1472.657 .Ud3/ : N 50% 7
.08/ .76’ .60/ 20.00° 9.20~ .0157 .013/ 2.50-.021 , 4 :
soga¥21  os/ .75/ 1.027 19.967 10.03- .0157 .013/ 2.68 .0237. 86,000/ &.,800 - a4
2 .05/ .85/ .68/ 20.70 9.007, .013/ .013/ 2.55 .024 7 /
50847 2 .06 .83/ 1.14/ 20.10- 9.87 7 .0157 .0137 2.56” .024/ 89,600 45,200 -~ aax

.os-’/ .94” 108’ 20.70”
soga#*h .05/ 185/ 1.00" 20.20-
.92/ .66’ 20.907

.50 7 .0157 .013, 2.557 .027 /
.10 7 .0157/, .013/ 2.55/ .024 7 01,2007 8,200 7 wx 7
207 .57 013" 2.45/ .023

N§ FERRI% Solution annealed. C) - yé;& '/‘ﬁa“ 51
soe3 .080 7 21.3-25. }/ Physical taken from casting per specification. 75 % 7

S084 .089 ~ 26.4%-2974%

LWOWOLYOW

S098  .087 /21.4-24.5% T— RN IS NS o
Material has been subjected to the specified flattening test per ASTM-A-451 and found to
SERIALIZATION RECORD: be acceptable. /
S08¢ WC 3103
S083 WC 3105 Material has been subjected to the specified penetrant inspection per P8E7(a) and Adden-
so84 WC 3104 dum 1(a) and USA B3Y.7 and found to be acceptabie.

S098 WC 3102

Casting has been subjected to the specified radiographic inspection per P8E7(a), Adden-
dum 1(a) and USA B31.7 and Procedure #8369 and found to be acceptable.

Second chem analys®s from casting. K eyt Bech P

We hereby certify that the heats listed above are correct to the best of our knowledge.

it e A et

My ccmmission expires Sept. 8. 1974

Notary Public




REDACTED

COMBUSTIOP ENGINEERING, INC.

NUCLEAR OK “wmmm /
Q‘“‘““ s spec.No.: PBE7(a)

Date: December 17, 1968
Sheet: 1 of 7

PURCHASE SPECIFICATION FOR AUSTENRITIC
STAINLESS STEEL CASTINGS
SECTION III, ASME CODE

1.0 Scope:

1.1

1.2

This purchase specilication provides the requirements
for austenitic stainless .teel castings of weldable
quality for uge in the construction of Class A Nuclear
Vessels in accordance with Section IIYX, ASME Code
(Rules for Comstruction of Nuclear Vessels).

The provisions of 8A-351 (Specification for Ferritic

and Austenitic Steel Castings for High. Temperature
Service), Section II, ASME Code (Material Specifications),
shall apply except where modified by this specification.

2.0 Bauié of Purchase;

2.1

™

Material ordered to thie spocification shall be SA-351 /////
Grade CFSM :

e

cast.’

Material ordered to thxs specification shall be centrifugally '
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