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210.120 We have reviewed Specification No. CNS-1206.02-01-0001, 12/10/79, i

Revision 2 " Design Specification, ASME III, Class 2 and 3 Piping," '

Revision 4. Provide a data file for a Class 2 or 3 piping system
which uses CNS-1206.02-01-0001 as the design specification. The
piping line should have a run pipe of 12" diameter or larger and
contain at least one branch connection.

P

Response:

A problem file for code 2/3 RNE, Revision 1 has been provided.
This problem contains piping in the Nuclear Service Water System.

,
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210.121 The staff has reviewed the Class 1 stress report on RCL drain lines
(EDS Report No. 01-0093-1159).

Table 1.0-3 indicates a usage factor of 0.032 for " Joint Name" 142.
Page E62, first line, shows "Cumul Usage" of 0.032, along with
" Maximum S " of 210,000 psi. From the Code Figure 1-9-2, the num-

alt

ber of allowable design cycles for S, = 210,000 is about 130. The

usage factor of 0.032 implies that the number of anticipated cycles
associated with 5, = 210,000 is about 0.032X130=4 cycles. Provide

the basis for assuming only 4 cycles for the fatigue analysis.

Please furnish a detailed description of how the usage factor of
0.032 was determined. The description should include, for each of
the transients in Table 4.6-1:

(a) The pressure range

(b) Moment ranges due to thermal expansion and OBE (separately)

(c) Fluid temperature changes as a function of time

(d) Ranges of T , T , and (T, - T )y 2 b

(e) Stress indices used in the evaluation. If not given in the
Code, indicate their source.

Response:

See attached response.

,
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Calculation of the faticue usace factor for AWBW component
at DCP 142: --

'

a) The input section of the superpipe program;
1. All load cases analysis including the transient loads

were run prior to code compliance. They were combined
to get proper gravity, thermal and seismic loads for
steady state conditions or transient conditions as
specified on page E44 of E67.

2. On page E45 of E67, the pressure distributions for
all Class 1 pipe run were specified for pressure
stress calculations.

3. The temperature distributions were input to find the
allowable stresses for piping. See page E46 of E67.

4. The earthquake (OBE) cases were specified with the
number of events and cycles per event on page E48 of E67,

5. The steady state load conditions of the transients in
Table 4.6-1 were specified with following information
shown on page E49 of E67.

a. Associated transient state
b. Number of occurence
c. Pressure distribution for calculation of.

pressure stress
d. Temperature distribution for allowable stresses

Thermal load cases made up the steady statee.

conditions
f. Load-state identifier to show each steady-state

load with or without OBE load or thermal transient.
The associated OBE load and thermal transients
are defined in next two columns.

b) The output of the program;

1. The detailed fatigue damage calculation was provided.
It shows the load pairs which have fatigue damage on *

,

the system. It also has the values for allowables 1

(Sm), the stress ratio of S the stress ration forn,
{

EQ.12 and EQ.13 when S > 3S,, peak stress,K,,n
alternate stress, number of cycles for each load pair
and associated allowable cycles, usage factor of each
load pair and the cumulative usage factor.
See page 77.

f
| %

[ JOB NO PAGE
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2. The summary of fatigue usage and break location
only shows the highest values in each equation

i (EO.10, 11, ... etc.). See page E62 of E67.

A hand calculation to check computer code compliance was done
in the problem file and was provided here for information.-

c) The requested items can be found as follows:

a. Pressure range from page E45 of E67.
Example is at mid section of 2nd page of hand
calculation.

b. Values of moments of each load cases are on the
1st page of hand calculation.

c. Fluid temperature - time history can be found from
attached transient analyses. The envelope of thermal
transients was also provided on pages D5, D6 and D7

~

of D8.

d. oT, , oT2 and T -Tb terms are on page D8 of D8.3

e. Stress indices are given in the 1974 ASME Code.
Values used are on 1st page of hand calculation.

d) Brief summary for the calculation;

The usage factor of 0.032 was calculated as shown on
page 77. The computer calculation was verified by
hand calculation for the worst load pair, N-1A-0-1
and U-03-1-1. Following is how every load pair gets
the number of anticipated cycles. The worst load pair
has OBE in each state and the OBE events were evenly
used, that is, two cycles for 1st load pair. N-1A
has 253 cycles left, U-03 has 78 cycles left and OBE
has 1 event left. The 2nd load pair has OBE in U-3
only and OBE only has 1 event left, so 2nd pair load
has one anticipated cycle. The third one was c~onserv-
atively counted for OBE alone. Total number of cycles .

is the number o_ events times cycles per event. The
Fourth load pair is N-1A and U-03 with transient. At
this moment, N-1A has 252 left, OBE has zero event and
U-03 has 77 cycles left, so the fourth one has 77 cycles.
The fifth one was determined by U-7B's cycles, 20.
Since the allowable cycles exceeds one million cycles,
the computation stopped here.

r
I k
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.
- -~. q a reuma pw p hdy 8% *

-j DUKE PO:ER COMPANY-CATA%84 STATIDM 1
E05 Pp00LEM 0093-101-NC13 CODE COMPLIANCE REV. 0 ,'

2 IN RCL ORAIM-LINE FROM NOVER LEG 10 TO OVERLAPPE0 PIPING OF MC12e MC10
1HERMAL TRANSIENT AMO CODE COMPLIANCE ANALYSES

.

|
LOA 0 CASE SPECIFICATION,

.

'

CASE LO40 COMs RESULTS SCALE DATE
'

TIMENAME TYPE TYPE SET FACTOR IDENT. IDENT. TITLE
,

!
.

GRAV CRAV GRV1 1.000 80/05/16. 10.43 18 GRAVITY ANALYSIS
09El EclM ASUM 08EA/ 1.000 00/05/15. 18.34.14. SEISMIC ANALYSIS IINERTIASRPV1 / 1.000 00/05/19. 17.06 55. SAM-RPV (PRIMART)

'

08E2 E0IN ASUM 09El 1 000 EARLIER LOAD CASE
RCL 1/ 1 000 00/05/19 17.06.55. SAM-RCL (SECONDARTIRa-1/ 1 000 00/05/19. 17.06.55. REACTOR SUILOING 5AM (SECONDARTI

55El EQIN ASUM OBE1 1 075 EARLIER LOAD CASE
LOCA 1.000 90/05/19 17.06 55. LOCA

THR1 EXPM 05UM T557M 1.000 00/09/23. 10.35.55. SEGMENT 603 557F THE REST 3 70FTHM3 / 1.000 00/05/16. 10.43 10. FULL POWER THERMAL AMCHOR MOTION
THR2 EI*M OSUR T456/ 1 000 30/09/23. 10.35.55. SEGMENT 60 3 456F THE REST 3 T0F) THM3/ 1 000 00/05/16 10.43.10. FULL POWER THERMAL ANCHOR MOTION*

THR3 EXPM THM1Y .060],80/05/16. 10.43.13. MORMAL FULL POWER

u-03 TRMS U-03 / 1 000 00/09/24. 16.30.30. LOSS OF FLOW IM ONE LOOP.
I

i
!

.

:

.

i

%

TABLE E- 3 Page E44 of E67
=- -.
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* * * * *g 3 - * * * 'g * p t*- 3# A 889p *
*

DURE POWER COMPANY-CATAWBA STATION 1
.

EDS PRO 8LEN 0093-101-NC13 CODE COMPLIANCE REV. 0'

| 2 IN RCL DR AIN-LINE FROM 30VER LEG 10 TO OVERL APPED PIPING OF NC12, NC10 .

THERNAL TRAN5IENT AND CODE COMPLIANCE ANALYSES
w

1

CONTROL INFORMATION FOR MORMAL CONDITION LDAD STATES
%

No. OF EARTHOUARE CASES4 ,, * 1

j FATIGUE DAMAGE FOR BREAK LOCATION FLAG * .100
SN/SN RATIO FOR BREAK LOCATION FLAG = 2.400

4
,
,

* 0 |NO. OF HIGNEST SALT VALUES
'

'

''
STRESS FACTOR FOR EONS 10,12 13 = 3.000

*
,

EARTHQUAKE CASE 3
~

CASE NO. OF CYCLES PER
NAME EVENTS EVENT

OBE2 5 40
m-,

WARNING MD. 322 ITEM 1 * 00E2 ITEN 2 * EGIN_.

. .
|

Y J

| SOSMec OBE i

l

}
}

*
>
1

*
.

|;.
.

3
i

.:

J

TABLE E-3 CONT'D Page E4 8_ of E67-

..
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e DUKE POWER COMPANT-CATAWBA STATION 1
,,

EDS PROBLEM 0093-101-NC13 CDOE COMPLIANCE REV. O%
2 TN RCL DR AIN-LlHE FROM ROVER LEG 16 TO DVERL APPED PIPING OF NC12, NC10
THERMAL TRAM 5IENT AND CODE COMPLIANCE ANALYSES

LOAD-5TATES FOR MORMAL CONDITIONS
4

| STEADf TRAN5 NO. OF E0RE PRE 5 TEMP ST5T STEADT-STATE LUAD-STATE ESKE THRN OYNU TRAN5IENT.' SIAIE STATE OCCUR. SUPPRESS DIST DIST TRN5 LOAD CASES IDENTIFIER CASE TRM5 CASE CASES TITLE
{ 123

* M-14 255 PRE 1 TEMI THR3 N-14- 0-0
PRE 1 TEMI THR3 s N-1A- 0-1 OSE2

H-06 999999 PRE 2 TEM 2 THR1 N-06- 0-0
PRE 2 TEM 2 THR1 N-06- 0-1 00E2

U-03 to PRE 2 TEMZ THR1 U-03- 0-0
PRE 2 TEM 2 THR1 U-03- 0-1 OBE2

1 00 PRE TEM 2 THR1 U-03- 1-0 U-03
PRE TEM 2 THRiv U-03- 1-1 DSE2 U-03

U-T8 20 PRE 3 TEM 3 THR2 U-TB- 0-0
PRE 3 TEN 3 THR2 U-TB- 0-1 DIE 2

T-28 55 PRE 4 TEN 1 THR3 T-28- 0-0
PRE 4 TEM 1 THR3 T-23- 0-1 00E2

h VALUES VALuc5 UGFtM TwnI
.

I PRovsveD PRothDEP OH P6'CAA
e ou Pa. ON P6-
i EE4 5 N-

.o

.s .

TABLE E-3 CONT'D Page E49 of E67
.s #.

.
,
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80/09/24. 6 3s.357
DUKE POWER COMPANY-CATAWBA STATION 1* EDS PROBLEM

0093-101-NC13 CODE COMPLIANCE REV. 0
2 IN RCL OR AIM-LINE FROM E0VER L EG 1D TO OVERL APPED PIPING OF MC12, NC10
THERMAL TRANSIENT AND CODE COMPLIANCE ANALYSESa

FATIGUE DAMAGE COMPUTATION, 50P NO. 3W

ynPTMicp CALC. y*
RUN DCP COMP COMP SECitDN MATERIAL No OF 0/MfNAME NAME NAME TYPE NAME NAME

USs*Ge (hdeM.*
RUN1 AW8W AW8W $4376 TP304

(MATERIAL DEFAULTS TO A0JACENT COMPONENT 53STATE STATE SM $N/Ill5M SEtt185M 5ttil5M $P KE 5-ALT NO. OF CYCLES USAGE CUMUL

*
A 8 (PSI) (E0101 (E0123 (E0131 (PSIl

(P5tr CYCLES ALLOWED FACTOR USAGE} N-1A- 0-1 U-03- 1-1 16830.00 4.306** .780 .839 171617.72 2.45 C2102.92)96 h 144 .014 .014

*

N-1A- 0-0 U-03- 1-1 16830.00 2.969e* 115365.43 1.00 57682.72 1 19162 .000 .014
08E2 16830.00 2.690** 113199.06 1.00 56599 93 / 200 10995 .018 .032

H-1A- 0-0 U-03- I-0 16830.00 1.661U-78- 0-0 T-28- 0-0 17972.00 1 302 60330.38 1.00 30165.19 i 77 309356 .000 .032 |50547.09 1.00 25273 54 20 1000000 0.000 .032
FATIGUE DAMAGE COMPUTATION, 30P MD. 3R

'

3 RUN DCP COMP COMP SECTION MATERIAL T6|Is WAS
NAME NAME NAME TYPE NAME NAME Cl8Eteof D h.

RUN1 142 97 STRP 25160!N SA376 TP304 Ump CAttG.

STATE STATE SM SN/til54 SEtt185M Sittl5M SP KE 5-ALT NO. OF CYCLES USAGE CUMUL
A 8 (PSIS (E0103 (E0125 EE013) (PSIS (PSIS CYCLES ALLOWED FACTOR USAGEN-1A- 0-1 U-03- 1-1 16830 00 3.281** .557 .698 59786.45 1.31 39225.24 2 61454 .000 .000

N-1A- 0-0 U-03- 1-1 16830.00 2.326 43714.37 1.00 21857 19 1 1000000 0.000 .000

FATIGUE DAMAGE COMPU7Afl0Ns 50P NO. 4L

RUN OCP C9MP COMP SECTION MATERIAL
MAME NAME NAME TYPE NAME NAME !

RUN1 143 97 STRP 25160!N 34376 TP304
STATE STATE SM SM/ Ell 5M SEtt195M Sil185M SP ME 5-ALT NO. OF CYCLES USAGE C t8 Mitt

A 8 (PSIl IE010) , IE0123 (E0133 (PSI) nPtti c *

__ _ _ _ _ _ _ . . _ _ _ _ . _ _ . _ _ . _ . _ , , _ - -_ _ _ . _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . ' _ ' ' _ ' _ ._ _ _ _ _ _ _ _ ___ _ _ __
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General -

a. All pressure valves are PSIG; time is in seconds, flow is gpm,
j

,
temperature is F.

' '

b. All upse: conditions .(plus the turbi e roll test and hentup) are
followed by a remrn to hot shu:down conditions: P re:ur:.s to j
2235 psig at a rate consiste:: with Tsat returning to 653 F a.

-| 100 F/hr. (Except for Loss of Power: P retur=s at a rate ,

'

,_ consisten: with Tsa re:urr.ing to c53 @ 200 F/hr).
.

Soecific Notes .

r

1. Pois: 61 is at a=bles: temperature and pressure with no flow for all.

plan: conditio:s considered .
t

{hu: dom."dmg the small steam break, the pla.:: is returned toward the cold2.
s -ditions as follows: ,

;
.

..

L -. ~ 4000 lu 25204 25214
-

P ~2335 385 ** O
'

4000 12208
|

T* 298- 70

3. Following the small LOCA, the , .an: is returned toward 'the cold shut- -
--dition as follows:'

A|0rfs 2 !.3 DE*LSTED
3000 15960 15970 PM P.E-M S/0 4 /

P' ' 345 AMB.

-- . e
"

3000 lo944 |
-

3 74 - 70p

4. The total number of occurences of loss of flow in one loop is 80, i.e. the-

80 occu=ence for the two cases of loss of flow are one in the same. The
more limiting of the condi: ions should be used for each individual line
seg:nen:.

.
.

,

.

.
.
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--

4358
Q) Hn i1-11 15.0 21.87 LJ.3_ \ / Sn 41557 '

45.0 -12.35 -2.38 __ _ \ / Sa 2443
4s.n n. ,s -x ,a .\ _ / Ju 2us

\ /
_Sa 2904

2. 2 Sch160 Strp. 1.0 1.0 15.0 21.87 4.35
.

\/-

(1-11 15.0 21.87 ..4.35 - I l-m

~Sn 4155ng :n $ -
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gy p o g
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Hm > -
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mM M -
6 Sa 4471
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--
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4.6 Analynis Combination of Conditions
.

For ennlysio purposes, tha dafined normal, upset, and testing
conditions are enveloped by specific combinations of steady-
state conditions of temperatures and pressures, transient
conditions of rapid temperature changes, and seismic (OBE)
effects. These load states are chosen to represent all

i significant stress cycles. A load fluctuation is considered
significant when the total excursion of load stress intensityi

exceeds the value of the alternating stress intensity1, . obtained f rom the applicable design f atigue curve for 106
cycles. A summary of the enveloped load states is shownj below in Table 4. 6-1.

:,a
. TABLE 4.6-1

CONDITIONS ANALYZED

!
. Tr ansi ent'

Event Equivalent'
*

No. ofName Transient Event Description Occurrences
*

N-1A Heatup 255
(See Note 1)

,

N-06 Steady-State Fluctuations infiniteFl U-03 Loss of Flow in One Loop 80b U-7B Inadvertent RCS Depressurization 20T-2B Primary Side Hydrostatic Test 55

NOTES:
1. For problem NC-10, 455 cycles were used conservatively

including 200 cycles from transient event N-2B.
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