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210.120

We have reviewed Specification No. CNS-1206.02-01-0001, 12/10/79,
Revision 2, "Design Specification, ASME 111, 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.

Response:

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



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 Salt" of 210,000 psi. From the Code Figure 1-9-2, the num-

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 Sa = 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 Tl’ TZ' and (Ta - Tb)

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

Response:

See attached response.



a)

b)

Calculation of the fatigue usage factor for AWBW component
O O AT

The input section of the superpipe program;

1.

The

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.

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

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

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

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

. Associated transient state

Number of occurence

Pressure distribution for calculation of
pressure stress

Temperature distribution for allowable stresses

Thermal load cases made up the steady state
conditions

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.

oo Oooe

h

output of the program;

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

(Sm ), the stress ratio of S,, the stress ration for

EQ.12 and EQ.13 when Sﬁ>3$m, peak stress,Ke,
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.
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c)

a)

2. The summary of fatigue usage and break location
only shows the highest values in each eqguation
(EQ.10, 11, ... etc.). See page E62 of E67.

A hand calculation to check computer code compliance was don

in the problem file and was provided here for information.
The regquested 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
lst page of hand calculation.

€. 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. aT,, &T, and T,~T, terms are on page D8 of D8.

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

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 1lst 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 conserv-
atively counted for OBE alone. Total number of cycles
is the number .. events times cycles per event. The
Fourth load pair is N-lA and U-03 with transient. At
this moment, N-1lA 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.
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LOAD Case

CASE
NANE

GRAY

0Bkl

0BE2

SSEL

THR1

THR2

THR)Y

U-03

DUKE PONER COMPANY-CATAWBA STATION 1
EDS PROBLEM 0093-101-NC13 CODE CONPLIANCE REV, O

2 IN RCL DRAIN-LINE FROW YOVER LEG 1D TO OVERLAPPED PIPING OF MC12, NC1O
THERNAL TRAMSIEMT AND CODE COMPLIANCE ANALYSES

SPECIFICATION
LOAD COMB  RESULTS
TIPE  IYPE SET
cRAY crvl
EOIN ASUM  O8EAY
TV
EQIN ASUN  OWEL
RCLL Y
Re-1,/
EQIN ASUN  OBEL
LOCA
Exen osum 1987/
THn3
EXPN DSUM  Tese ./
Thny /
EXPN Yy
TRNS u-03 /

SCALE
FACTOR
1.000

1.873
1.000

1.000
1.000

T W e W i g g .

DATE TINE
IDENT. IDENT, TITLE
80/0571s, 10.43,18, GRAVITY ANALYSIS
80/05715. 18,384,164, SEISMIC AMALYSIS TINERTIA)
00/05719. 17.08.5%, SAN-RPY (PRINARY)
EARLIER LOAD CASE
80705719, 17.06.9%, Sam-mCL (SECONDARY)
80705719, 17.06.35, REACTOR BUILDING SAN (SECONDARY)
EARLIER LOAD CASE
807035719, 17.06.%%, LOCA
80709723, 10.35.99. SEGMENT 602 957F THE RESTY 2 Yof
80/05/716. 10,843,180, FULL POVER THERMAL ANCHOR MOTIOM
80709723, 10.35.95. SEGMENT 60 23 4SeF THE REST 2 T0¢
80705716, 10.43.18, FULL POWER THERMAL ANCHOR MOTION
80708716, 10.43.10., NORMAL FULL POWER
80/09/724. 16,380,380, LDSS OF FLOW IN ONE Loor.
TABLE E- 3

Page E44 of E67



L93 3O §3d apeg d,INOD £ -3 FT4VL

000* NNY¥ 31304N0D  ENnN
000* 161 {1 TNNY
000°201¢ 161 (131 INNY
0/401¢ v3iud
000°* NN 31374803 €Ny
000°* 51 151 INNY
000°09¢ {1 ot INNY
0/09¢ £3u4
E- 000°* NNY 31374800 NN
7 CETIN L5t 161 Innw
= {4 osl NNy
0/6€22 FETD)
000°* SNAE Y
0/0 LETT)
000° 6942 SNNE VY
JUNSSINd NOISIO 03u4
iun (154) 430 420 INYN INTN

NOILneluisIa EL USSR T isn 15uld  xnu NOTinsl WISt

SISSINIS JuNSSINe w04 SKOLINEIwISIO JuNssIng

SISATYNY IONVINGNOD 300D ONY INSISNYEL Trwueing
OTIN “2TIN 40 ONI1414 GI4dVI4IA0 OF Of 937 ¥IAOX W04 INIV-NIVEG VOw M1 2

0 "A3¥ 3INVIVINOD 300D E1IN-T101-6600 Nilsowd SO3
T NOLIVAS YOAYLIVI-ANYINO) ¥3IRD4 iwng

RR RS S R TS N, R S Lls che s AN e B



L93 3O 9pd abeg a,INOD €-d dT14VL

000°04 NN¥ 31374803 ENNN
ocoo*os 151 151 Tnny
000" 9¢y (£ oyt INNy
0L/ (L E}
0o0o0*ol NN¥ 313%4N0D  Enny
000*02 5l 161 TNy
000* 466 161 or NNy
oLrLss 2uiL
ooo*ou Shny Ny
oL/01 il
000°0¢9 SNy 1y
JUNLIVEIINIL N9IS3Q LLE
vun (1) d30 40 I NN
NOLInelwiSIQ Junivedanil ASvY  as¥ld wne LU SRR L]

$3SSINIS 3NYR0NY w04 SNOTLNGINISIO Juniveienig

SATATYNY FJONVITANOD 3000 ONY INJISNVEL TvNEINE

OTON “2TIN 40 ON1414 0344vIE3A0 01 O 93) 83IA0K WO¥3d INIV-NIVEG V24 NI 2
0 “A3¥ IINVINNOD 300D €T1IN-TOT-§600 W3IV1008d $03

T NOTLIVAS VOAVIVI-ANYENDD ¥3A04 I¥n0

D, B, e wm em -l m oe- ke WA, CO. . d A



Y v Bl = el . 0/ | £ 1]
vy e~y 3 T T S v el ‘P
DUKE POVWER COMPANY-CATAVWSEA STATION 1
EDS PROBLEMN 0093-101-MC13 CODE COMPLIANCE REVY. O
2 IN RCL DRAIN-LINE FROM XOVER LEG 1D TO OVERLAPPED PIPING OF NC12» NC1O
THERMAL TRANSIENT AND CODE CONPLIANCE ANALYSES

CONTROL INFORMATION FOR NORMAL COMODITIOM LOAD STATES

NO. OF EARTHOUAKE CASES

FATIGUE DAMAGE FOR BREAX LOCATION FLAG
SN/SH RATIO FOR BREAX LOCATION FLAG

ND. OF HIGHEST SALT VALUES

STRESS FACTOR FOR EONS 10,12,1)

EARTHQUAKE CASES

CASE NO. OF CYCLES PER
NANE EVENTS EVENT

08E2 S 40
- -

WARNING NO 322 ITEM 1 » OBE2 ITER 2 « EQIN

SeEispic OBE

TABLE E-3 CONT'D Page E48 of E67
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DUXE POWER CONPANY-CATAWEA STATION 1
€DS PROBLEM 0093-101-NC13 CODE COMPLIANCE REV, O

2 IN RCL DRAIN-LINE FROW XOVER -LEG 10 TO OVERLAPPED PIPING OF NC12, NC10

THERMAL TRANSIENT AND CODE COMPLIANCE ANALYSES

LOAD-STATES FOR MORMAL CONDITIONS

STEsnY
STATE

N-06

u-78

7-29

TRANS ND., OF
STATE occun,

29

999999

20

EORE PRES
SUPPRESS DIST
189

PREL
PREL

PRE2
PRE2

PRE2
PRE2
PRE
PRE

PRE}
PRE)

PRES
PRES

VALUES

PRoviDED
ON Pa.
E4S

TENP  STST STEADY-STATE

DIST TRNS

TEN]
TENL

TEN2
TEN2

TEN2
TEN2
TEN2
TEN2

TEN3
TEN)

TENL
TENL

i

VALUES
PROVIDED
ON pa-
€46,

LOAD-STATE
LOAD CASES IDENTIFLER
THR) N-1A~ 0-0
THR)Y ~ N=1A- 0-1
THR] N-06~- 0-0
THR1 N-06~ 0-~1
THR] U-03- 0-0
THR] U-03- 0~1
THR] U-03- 1-0
THR] v U=03- 1-1
THR2 U-78~ 0-0
THR2 U-78~- 0-1
THR) 7-28~ 0-0
THR) 1-28~ 0-1
DéFimution
ON P6-EA4

EQKE
CASE

TABLE E-3 CONT'D

THRN
TANS

u-03
u-03

DYNU  TRANSIENT

CASE

CASES

AT e T e Oy gy

TITLE

Page E49 of E67
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DUXE POVER COMPANY-CATAWSA STATION 1
EDS PROBLEM 0093-101-NC13 CODE COMPLIANCE REV, O

2 IN RCL DRAIN-LINE SROM XOVER LEC 1D TO OVERLAPPED PIPING OF NC12, NC1O
THERMAL TRANSIENT aND CODE COMPLIANCE ANALYSES

FATIGUE DAMAGE COMPUTATION, SOP NOD. 3v VYerarep Cale. FoR
No oF Cyerss €
RUN  DCP CONP CONP  SECTION  MATERIAL Aot
NAME NANE NAME TYPE NAME NANE USshace S
aunx(::::::) ANBY  AwBW SA3T6 TP304 (MATERIAL DEFAULTS TO ADJACENT COMPONENTS )

STATE STATE SH  SN/ULLISH  SEZ(1)SN S/(1)SN s? KE S-ALT NO. OF Cvcies USAGE  CumuL
A » (PSI) (€Ql0) (EQ12) (€Q13) (PSI) (PSI) CYCLES ALLOWED FacTOR USAGE
N=14= 0-1 U-03- 11  16830.00 4.3080¢ . 780 *839 171617.72 2,45 <Z10292)9s 2) 148 <014 014
N=14- 0-0 U-03- 1-1 16830.00 2.969¢¢ 115365.43 1,00 57682,72 1 19162 «000 006
08E2 16830.06 2.690¢¢ 113199.86 1.00 96%99,93 200 10998 018 «032
N=1A- 0-0 U-03- 1-0  16830,00 1.s61 60330.38 1.00 3016%.19 17 30935 .000 «032
U=78~ 0-0 T1-28- 0-0 17972,00 1.302 50547.09 1.00 25273.34 20 1000000 0.000 «032

FATIGUE DAMAGE CONPUTATION, SOP NO.  3n THis WAS

cWecwep Py
u‘N) (nL(‘.

RUN DCP compr cowp SECTION MATERIAL
NAME NAME NAME TYPE NANE NAME

RUNL 142 97 Ssinp 251601IN SA376 TP3IOG

STATE STATE SH  SN/L1ISH SEZ(1)SH S/7t15m se KE S=ALT wNO. OF CYCLES USAGE CunuL

A L] (PSI) (EQl0) (EQ12) (EQ13) (PsI) (PSI) CYCLES aALLOWED FACTOR USAGE
N=1A= 0-1 U-03~ 1=} 16830.00 3,28]1¢¢ «557 «698 39786.43% 1.3 3922%.24 2 61454 «000 «000
N=lA= 0-0 U-03- 1~} 16830.00 2,32 $3714.37 1.00 21857.19 1 1000000 0.000 «000

FATIGUE DAMAGE CONPUAT{ON, SOP NO. L

RUN 0CP  COnP  cowp SECTION MATERIAL
NAME NAME KANE TYPE NANE NANE

RUNL 143 97 STrp 251601IN SA3Te TP3IO4

STATE STATE SH SNZ(1)SH SEZC(LISH S/(1)5H se KE S-ALT NO. OF CYCLES USAGE Cumn
A 8 j (PSI) (EQ10) (EQL12) (EQ13) (PSI) (BSTY rvrire
.
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Reactor Coolaz: Dralzs Lizes
Transient Analvsis
Calculation Ne. 05-8.0.0, --—-v-—G-
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Sheez 6 of 7 sls
A+ S afa

Ceneral : - Chutel : ff‘—-—ov

) 8

2.

3.

‘.

a. All pressure valves are PSIC; time Is in seconds, flow Is gpm,
temperature is F.

b. All upset conditions (plus the rurbine roll test and hearup) are
followed by a return to hot shutdown cozditions: P rerusis to
2235 psig at a rate consistent with Tsat returning to 633 F at
t 100 F/br. (Except for Loss of Power: P returns at a rate
consistent with Tsat returning to 653 @ 200 F/hz).

Specific Notes

Poin: 61 is at ambient temperature and pressure with 30 flow for all
plan: conditions considered .

i Vise the sx:.a.ll steam break, the plan: is returned toward the sold

25214

p 2335 0
4000 12208
T 298-

Mores 2 13 Derered
P=x Rewsoon [

SNPNESETRES lip— b e iy i el o s o Sl eslalh, Sy i ansss < agdls

The total number of occurences of loss of flow in one locp is 80, l.e. the
80 occuseace for the two cases of loss of flow are one in the same. The
more limiting of the conditions should be used for each individual lice
segment.
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. 60 . 61 A Seq. No.
gﬁz; Efg - - - 1£:r. EZﬂT” o
Press.| Tenp. |Press Temp. [Press. | Tenp. | Press Tenp.
N-1A 0 70 0 70 200 None Run this Case
N-1B |[2235 557 0 70 it 200 * Envl. by N-0¢
N-2A |2235 557 0 70 200 - Same as N-1B.
N-2B 0 70 0 . 70 7-200 . Same as N-1A.
N-03 2235 557 0 70 2000 i Envl. by N-06
N-04 2235 557 0 70 i 2000 - Envl. by N-06
_N—OS ;S 558 0 70 200 " Envl. by N-06
N-06 |2185 555 0 70 o) - Run this Case
N-07 |2235 557 0 70 18300 » Envli. by N-06.
N-08 . 2235_ : 557 0- §70 18300 o Envl. by N-06.
U-01 |2235 558 0 70 :;;* . Envl.ﬁ;)y N-06~.
U-2A 2235- 558 0 - 70 hB‘O- - e Envl. by N-06.
NOTES: ‘
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Table:

!loading: _U-1_ (loss of flow ip oi
Segment 60

TIHERMAL TRANSTENT mn:rs’

e_loop,._temperature for loop that lost flow)

N | e

Section Name Indices | Time ATy | AT | Tavg (“F) Stres:
M jacent Section C3 K3 (sec) (OF) qorf Ta | ™, (PS1]
1.2" Schl60 Butt-Welded Nozzle| 1.0 | 1.7 15.0 [21.87)4.35 |\ | A sal 4358
(1-1) ~15.0 Sn) 4155
45.0 } \ _Sal 2443
450 __ST _sn|_2145_
2. 2 Schl60 Strp. 1.0 1 1.0 15.0 a -\ “Sa| 2904
{1=1] il _Sn|_4155
45.0 Sa, 1624
45.0 “Sn| 25
3. 2" Sch160 5-D Bend | |10 T 15.0 “sa| AT
(1-2) 15,5 _Sn|_6025
e 45.0 Sa| 2286
—45.5 -Snl_3104
Max (Ta-Th)

5 Sal

TN Max (Ta—11) o
— M

~Sn

e - Max (Ta-1h)

> ) B

. Sn

—Max(Ta-Th) AL

T Ref, Conputer l_l

Sexy. Number 1. 8,

ANWOALG _2-——-——;'F- ——ill LT

StrP = Straiqght Pipe
¥ CutPuT or TPANSZA [}'tiRAM

NOTTS:




Analysis Combination of Conditions

For analysis purposes, the defined normal, upset, and testing
conditions are enveloped by specific combinations of steady-
state conditions of temperatures and pressures, transient
conditions of rapid temperatvure changes, and seismic (OBE)
effects. These load states are chosen to represent all
significant stress cycles. A load fluctuation is considered
significant when the total excursion of load stress intensity
exceeds the value of the alternating stress intensity
obtained from the applicable design fatigue curve for 106

cycles. A summary of the enveloped load states is shown
below in Table 4.6-1.

TABLE 4.6-1
CONDITIONS ANALYZED

ransient Equivalent
Event ‘ Nc. of

Name Transient Event Description Occurrences

N-1A Heatup 255
(See Note 1)
N-06 Steady~-State Fluctuations infinite
U-03 Loss of Flow in One Loop 80
U-7B Inadvertent RCS Depressurization 20
T-2B Primary Side Hydrostatic Test 55

NOTES :

For problem NC=-10, 455 cycles were used conservatively
including 200 cycles from transient event N-2B.

Catawba Nuclear RCL DRAIN LINES EDS Report No
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