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ENCLOSURE 1

REANALYSIS OF RHR LINE
WITH
ENERGY ABSORBERS
AS
REPLACEMENTS FOR HYDRAULIC SNUBBERS

SYSTEM DESCRIPTION

Original Configuration with Snubbers:

[sometric P-10-3 was analyzed for hydrodynamic loads. To qualify the system
for the hydrodynamic loads, modifications were made to slightly reroute a
6-inch line, reinforce a tee connection, and provide pipe support modifi-
cations. The modified system was qualified for Mark I loads and requalified

for seismic loads using the original plant seismic design criteria.

The attached isometric depicts the system as finally modified. It incluies
six snubbers, most of which are seismic supports. The snubbers are 5-43 (two
snubbers), S-44, $-48, S-49, and S-91. Figure 1 is a computer plot showing
the relative locations of these snubbers.

Revised Configuration with Energy Absorbers:

Figure 2 s a computer plot showing the revised support system for [sometric
P-10-3 using energy absorbers. It indicates that the six snubbers were re-
placed with energy absorbers at the same locations and orientations with the
exception of snubber S-91. For S-91, the replacement energy absorber was
relocated in the vicinity of spring hanger H-94A. This relocation allowed the
replacement absorber to provide higher damping in the vertical direction,




ANALYSIS PERFORMED

Hydrodynamic and Thermal Analysis

The configuration modified with energy absorbers was reanalyzed for all load
cases for which it had been previously qualified. For all hydrodynamic loads,
the energy absorbers were modeled as linear spring elements with a stiffness
equal to the elastic spring rate of energy absorbers because the resulting
movements are lower than the yield displacements. For thermal analysis, all
thermal modes were reanalyzed using the energy absorber elastic spring rates.

Seismic Analysis

The seismic design basis for Peach Bottom is based on an analysis for a
two-directional earthquake (maximum of X+Z or Z+Y responses), 1/2% damping
coefficient, SRSS modal combinations, and an application of a response
spectrum cdrve representing the location where the majority of the system is
located. This is also the basis of the system analysis of the snubber con-
figuration. The response spectrum applied was for elevation 138°.

The seismic reanalysis of this system with energy absorbers was performed
using the plant seismic design basis except that an envelope of all response
spectra was used and applied to all locations at which system supports and
anchors exist. This was done as an added measure of conservatism and to
demonstrate the system's capability to accommodate higher seismic input
motions. The spectra were thus an envelope of the levels 135' and 165' floor
spectra. This represents an increase of peak accelerations at 1/2% damping by
a factor of two over those in the design basis.

To demonstrate the system's capacity with energy absorbers for higher and more
stringent seismic analysis rules, an additional analysis was performed with
the Regulatory Guide 1.92 closely spaced modal combinations method using the

enveloped spectra and assuming a concurrent X+Y+Z earthquake, This second



analysis was performed primarily to prove the added capacity of energy
absorbers for controlling the system response under bigger seismic excita-
tions. This, of course, is expected since higher seismic responses cause the
energy absorbers to add yet higher damping to the system. Thus, the overall
system response stabilizes and approaches asymptotic values. This cannot be
achieved if the system is supported only by snubbers and rigid supports.

SUMMARY OF RESULTS

Table 1 compares the results of the safe shutdown earthquake (SSE) load case
for the existing design with the results of the reanalysis using energy
absorbers. The comparison shows that although the reanalysis with energy
absorbers uses a more severe response spectra, virtually all of the signif-
jcant results are better than for the snubber design basis.

Table 2 shows the stress surmary sheet for all applicable load combinations
for the existing design basis case (with snubbers). Table 3 shows the same
information for the energy absorber case. Table 4 gives the snubber case

support load summary. Table 5 shows the support load summary for the energy

absorber case.



Figure 1., Computer Plot Showing Relative Locations of Snubbers
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Figure 2. Computer Plot Showing Revised Support System
Using Energy Absorbers




Table |

Load Case SSE Comperison
Snubber Case Energy Absorber «

Fuﬂd.ﬂ.ﬂ!llr'r.qutﬂcy 4Ln.l%?$_.=:Ll] 1.9 Mz
Damping Ratio 0.95% 0.5% - 9%
Max. Stress (SSE) 16 ks 12 ks
Max. Valve Acceleration 1 6 1.1 6
Max. Nozzle Loads 1 1
Max. Displacement (Dy) 2.2 in, 1.5 in.
Supports:
Total No. of Supports -
(not including springs) 24 24
Total No. of Snubbers 6 o
Total No. of Energy Absorbers 8] )
Max. Support Load (SSE) 14 kips 14 kips
Max. Snubber/EA Loads 6 kips 4.4 kips
Total Load into Bldg. 111 kips 79 kips

* Based of X+Y, Y+l earthquakes, 1/2% damping, SRSS modal combinations,

and envelop of floors 135 feet, and 1465 feet spectra.
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Table 2
MARK | PIPING STRESS SUMMARY CHECK AND COVER SHEET

ASME SECT. 111, CLASSES 2 & 3 (ESSENTIAL PIPING)

PROJECT: PEACH BOTTOM ATOMIC POWER STATION - UNITS 2 AND 3 NO. OF SHEETS
JOBNO. 11187018 PLANT DESIGN GROUP
svsrem __ RHR L
CALC. NO. 1ISO NO. P-10-3 REV NO.
DESIGN LOCATION MAXIMUM | ALLOWABLE | PUAAG - NEDO
.f‘%“l‘:""_!?":“ OF MAX. LOADING CONDITION COMPUTED STRESS ’:“',‘,‘ :‘.L'. ‘:;’ CHK
PARA. ..— ] PIPE STRESS STRESS (PSI) (PSI) STRESS COMB
"iu:'nmo cysyew | MESION PRESS ATIIPSIG [ 5,065 108, Py
MW_“'" WEIGHT & SUSTAINED a8 1 "~ 1 _ " _
EON 8 MAX [MUM SUM 9.452 15,000 We+P
691 pEAK PRESS AT 0 psig | 2a220 pons
WEIGHT & SUSTAINED 83 e L
(SRV DISCHARGE)
691 -691 A - AL 13,15¢ WeP+SRY, 1)
sum | 15 46 18,
SVSTEM "“ "'“ A'm 'llc 4 !840 N/A
WEIGHT & SUSTAINED 4,387 Rl T S .
o8E 6,175
MAX [MUM SUM | 16 g0o 18 000 W+ P+ OBE
PEAK PRESS AT D P8IG 3 840
SYSTEM | WEIGHT & SUSTAINED 4,387 185, COLUMN 2
(SAV DISCHARGE) o, 13,188
s ——— — -
o8k 6.375 Pe )
MAX [ MM sum | o1 97 7 .000 BEC+ SRS
OCCASIONAL 23,873 27,000 PVEL ]
LOADS r PEAK PRESS AT .0 PSIG 4 840
(NC 36112 SYSTEM | wEIGHT & SUSTAINED 4,187 - COLUMN 11
(€ (). (SRV DISCHARGE) o, 11.188 "
NC 2652 2) T e e e -
e & CO ORCH FROM SBA 1,816 .
MAK (MM SuM| 03067 27000 NORVai
SYSTEM PEAK PRESS AT D PsiG 4,840
WEIGHT & SUSTAINED 3,187 COLUMN 18§
‘::'v DISCHARGE) ,, 11,128 248, | .
12,031 i_zz,..._‘ s(Ms
CO ORCH FROMIBA 4,816 (SSECe SP.';.l.
B SUm | 11,404 T
PEAK PRESS AT 0 MG 4,840
SYSTEM | weiGHT & SUSTAINED 4,387 COLUMN 2%
(SRV DISCHARGE) o 6,594 LT
e ‘310” WePeSRY»
POOL SWELL 9 942 one
e e [d., s Pee
MAY MM sum | 11 10s 16,000 P °° :
PEAK PRESS AT 110 PRIG LT
SYSTEM | wEiGHT & SUSTAINED 3,387 COLUMN 27
(SAV DISCHARGE) o - LEL U
1] 12,03 B
C.O OR CH FROM DBA 5 504 Vi o
MAY [ MM sum | 04 109 16,000
P AI0A RC 8
(CONTINUED ON REVERSE SI0E)
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Table 2 (Continued)

MARK | PIPING STRESS SUMMARY CHECK AND COVER SHEET
ASME SECT. 111, CLASSES 2 & 3 (ESSENTIAL PIPING) CONTINUED

'i&‘::?.’&. LOCATION MAXIMUM | ALLOWABLE | PUAAG - NEDO
N | OF max. LOADING CONDITION | COMPUTED STRESS e & OCT 1979 o\
IND (SECe | | miee sTRESS STRESS PSI) | (PSI) o -
' ’Mﬂi;‘l‘u, ’c’:‘a’ THERMAL EXPANSION 19,026 s

e | 730 ANCHOR MOVEMENTS - a .

“EQN 10 728M-730 sum| 19,026 22,500 il Sl

z:g::““‘;“ DESIGN PRESS AT __PSIG

INC 36112 WEIGHT & SUSTAINED Sp 48, N

:& t’z.'“ & THERMAL EXPANSION - "

olm 1" ANCHOR MOVEMENTS

TEITHER EQUATION 10 OR 11 MUST BE MET

° SUMMAR Y NAME SIGNATUR DATE
3 | PrREPARED BY i Al
g CHECKED BY
+ | APPROVED BY

P 12238 xC 800
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Table 3
MARK | PIPING STRESS SUMMARY CHECK AND COVER SHEET

ASME SECT. 111, CLASSES 2 & 3 (ESSENTIAL PIPING)

PROJECT: PEACH BOTTOM ATOMIC POWER STATION - UNITS 2 AND 3

NO. OF SHEETS

JOB NO. 11187015 PLANT DESIGN GROUP
SYSTEM: RHR
CALC. NO. . ISONO.  P-10-3 REV NO.
DESIGN LOCATION MAXIMUM | ALLOwWABLE | PUAAG - NEDO
et | vwan LOADING CONDITION | COMPUTED | STRESS | her s onicss | CHK
PARA '.'.l PIPE STRESS STRESS (PSI1) (PS1) STRESS COMB
SUSTAINED DESIGN PRESS. AT-__PSIG 5065 1
osoR0s | STTEM | weignr a susTameo 4387 0% .,
EON 8 MAXIMUM SuM 9452 15,000 NP
69 peax press AT 220 psiG 2226 COLUMN 1
WEIGHT & SUSTAINED 83 e L i
6391 -691 A (SRV DISCHARGE) ALL 1 3.]52 H*P’SRVQ]]
SUM | 15 46] 18,000
PeAk PRESS AT 10 psiG 4840 N/A
SYSTEM WEIGHT & SUSTAINED 4387 2% | ad
0BE 6423
MAX IMUM SUM | 16 650 18,000 WeP+0BE
PEAK PRESS AT 110 PSIG 4840
SYSTEM WEIGHT & SUSTAINED 4387 185, COLUMN 2
(SRV DISCHARGE) o 13,188 o "
ou ,_.4.__._.2...2}_.... 2 1
MAY MM SUM | 07 596 27,000 v *3RV1L
IONA ,
ocg:&u " PEAK PRESS AT 1 pSiG 4340
(NC 36112 SYSTEM WEIGHT & SUSTAINED 4187 188, COLUMN 11
©) (@), (SAV DISCHARGE) 5\ 13,188 |
NC 2682 2) CO OR CH FROM SBA 2816 Wep+ -
.m ’ SRV‘ * CNT
MAX [MUM SUM | 01 D7 27,000 Y9°Y a1l
peAk PRESS AT 210 P8IG 3655
578 WEIGHT & SUSTAINED 1283 CoLUMN 18
(SRV DISCHARGE) 5, | 6016 208, |
sst 18,797 WeP+(CH «
e -
670675 | CO ORCH FAOM 184 216 YSSgTSRJ i
SUM | 23 609 26,000
peax press AT 0 paig 3655
575 WEIGHT & SUSTAINED 128 COLUMN 26
:n.v DISCHARGE) g 2608 208 ' |
18 .797
E— | e *
670,676 | POOL SwELL 1316 ‘L‘E?EL"'SSE e
- sum| oo 18 6000 1V ane
1840
PEAK PRESS AT 110 PRIG
SYSTEM | WEIGHT & SUSTAINED 3187 SO oY
SRV DISCHARGE ) g : i R O ——
(113 18,797 WP
0 OR CH FROM DBA A
e s - - V/ss€24c0? -
MAY TMIM SUM 30,022 36,000

P IIA KC &0

(CONTINUED ON REVERSE SI1DK)
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Table 3 (Continued)

MARK | PIPING STRESS SUMMARY CHECK AND COVER SHEET
ASME SECT. |11, CLASSES 2 & 3 (ESSENTIAL PIPING) CONTINUED

DESIGN LOCATION MAXIMUM | ALLOWABLE | PUAAG - NEDO
cg"&'g"':" OF MAX. LOADING CONDITION | COMPUTED STRESS ’:':,’T‘ ,f’.i’l ‘:;’ CHK
JARA .." ] PIPE STRESS STRESS (PS1) (PSI1) STRESS COMB

THERMAL EXP THERMAL EXPANSION 19,026
INC 36112(C) 730 m:nonto:ovm:ms . Sa ok
(2). NC 3652 3) i ol L
e 48 728M-730 sum| 19,026 22,500
I‘:S:ﬁﬁ&. DESIGN PRESS AT __PSIG
INC 36112 WEIGHT & SUSTAINED Sa* Sy, N/A
{fé t’z.)‘ 3 THERMAL EXPANSION
| "o 31 ANCWOR MOVEMENTS | | |
SUM

“EITHER EQUATION 10 OR 11 MUST BE MET

SUMMAR Y NAME SIGNATURE DATE
PREPARED BY
CHECKED BY
APPROVED BY

P 13338 xC 60,8

10
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Table 5.

P20-D EAD DESIGN. SUPPORT LOAD SUMEARY (2y & v7)
-l

OGOOQQOQQGOOOOOOOQOOOQCOOGOOOOOOOOQQGO‘OOQOOOOOQOOQOOOOO
Ll L -.Nﬂfﬂﬂﬂ ohee ~ bl s Bt ~N®™ - F“ﬂ' SN~ hﬂﬂﬂﬂﬂ
$ESSARTRETUCRRRNGCET SISSTARIT FIRRRRFEIIERRCS

o - - - L "ﬂ

0000000000000 C000000000C00000000000000000000000C0000OCO0OECOD

R T T D T F e

OOOGOOOOOQOOQOcOOO°°OO00OOOOOOGGOOOOQ...QOO0.000°°OOOOOO

SR e K Tt D R O TR S HE S

LE B

0000000002000 020000000000000000000000000000000000CCOOPRRS

..‘igﬁﬂcﬂo“‘.ﬂg az -N" .Q g:s!sg:’8!!‘!;!!;'!3;:;;.:.0g

o200Q00R0QCREeS QOOOOGQOOOOOOOOOQ.OOOOCOQOOQO

-R-R-R-N-R-R-]
e

OOOOOGOQOOOOOQOOOGOGOQOOOOOOQQOOOOOOOOOGOOOGGGOOO

~ N"‘l* g:zg' 'N!ﬂ:ﬂhﬂ' ' 'H’l’::‘.ﬂa HQl-c-
AT 1T RS TR

n..-g h'g -

00000600060000000O0.00000QQOOQOOOQOOQOOOOOOOOOOOQOeﬁﬁzee
2:: ~22%82° b 4 P EE TR ”2::8"'2”!€ $orURER
g i!g:g 3 i'.n g!:gﬁ; n;;?u ?ii: -a-3

OOO...OG00000000000..00000000GOOQGOQOOOGOOOOGOOOOOG3300(

TR T T H R T TH EHEE U H
~ -

-~
-s
~

2000000000020 00000000C0C0C00RS

0000000900000300000 o828
EHTH A E TR PR T AR
‘l‘;‘i R R : : EHECI L A

‘h.ﬂ

N [ T [ et L s L e L
T e LR L LT LR e E Lt I T L LTI T TEEERTTTITEREE
R TR LT T E i L L LA TLE



Table 5 (Continued)
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