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sussect _EVALVATION OF ERQDED. , w_ AVD. oare /[ -/5- 8k
_SERVI(E WATER JoJT.S ON 1% oo oy _ DL oare _11-1 8- 88
Lu-M, LIPING cac. w. £5-/22-10)3 6° v, O
ML3 SHEET wO. 3 o 22
DBIECTIE
TD EVALUATE THE STRUCTUARAL INTEGRITY OF A GROUP OF ERODED
SERVILE WATER PIPING TOINTS . THE FOLLOwING 15 A LISTING OF
THE TOINTS T BE QALIFIED /W THLS CALCWATION
TABLE. |
5o WELD LE " CALle DA _ACR
35WPJS0-X-3 JITANR(E)-  _FT.
CPR|9009 FW 19 Xz 0CH e2]-X0 247 =2-88-)06
cPBI903) Fo 4 ¥ 064 350 3-88-170
Fw 9 06HY 260 3-88-/68
Fw /3 0O6H 220 3-§%8-le9
CP219033 Fw /-] O7i eZ7-XD J220 3-88-l0S
CP 3l90lc FW e 07/ 180 3-28-l67
CP2190I1| FWZ2-| Ob| 622-X0 1)i15  3-88-)08
Fwy ¥* 06! 102 3-88-16%5
CP219030 Fw2 D6 1122 3-8%-)08
FwHy 06! I1ZO 2-g2-)o8
CP 219008 FWs2 - 072 687-Xb 204 3-88-/0Y
CP219732 Fwy 03 923X /Y0  3-§8-139
FW2Z 103 155 3-8%8-)38
K INOIATES CUPSAT THROVEH -WhL £R0S/0N
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snsicr _EVALUATIoN OF EROQEQD SERVICE w_ VD oare _/0-/ - ¥
WA TER 30115 on) 1% Lo N FIPNE  omm.wr AL pate - 18-85
ME3 caLe. wo. £<-/27- 012 &P vy, O
SHEET NO. o o 22

ORIECTIVE conNT D

ALL PIPINE 15 GA CATE 0Py I LOCATE] IN THE AVX/LIARY ANO £ 5 F
BuILDIN 65. THIS PIPINE SERVICES THE CHARGING pumpP (Cce) AND SAfEry
INSECTION (€cx) COOUERS,

THIS EVALUATION Wil CONSIDER THE PRE SENT CONDITION OF THE PIPING
AND APLY MARGINS TO ALtow FOR FURTIHER EXPECTED DEGRADATION T
YIELD A SET OF ROVNOING ConDITIONS FOR HOLE S12€ AND PIFE WAL
THICKNESS, THESE VALUES W/.L BE V3EDL AS ALLOWALLLS ,AND IF NOT
EXCEEDED WiLL BE CONSIOEAD ACUPTALIE FOR ALL ERODED APEAS PER THE
OUALIFICATION PROVIDED RERE-IN,

ALl PRIMARY PIPE LOADINES FoR EACH POINT LISTED N TASL | Wit EE
ENVELOPED Tv DETEAMINE pAXIMUM FORUES AND /M0MENTS IN EACH /NOIvIOVAL
DIRECTION . THESE LOADS wWitL BE ComBINED AND EVALUATED AEA TRE ASME
coBE (REF. 1) AND THE ORIGINAL DESIGN CRITERIA (REF.2) FOR [ LSTONK.
UNIT 2. PIPING LOADS ARE EXTRACTED FROM THE STRESS ANMLYS!S
CALCULATIONS OF RECORD, (REF.3)

PROPERTIES OF THE PIPING /N THE ERODEH COMDITION WiLL BE CALCRATED
USING EQUATIONS FROM ROMK (REF.Y)

THIS CALCULATION SUPPORTS PLANT REGUESTS TU OEM OMSTRATE. THAT TRE
SERVICE \wATER LINES ARE (APABLE OF PERFOAMING THEIR INTEMED FUNCT/oN
BY MAINTAINING STRUCTURAL INTEGRITY /N THE EROLED comd 171on. THIS

REGUEST )5 DOCUMENTED VIA NCRS FROM PMFP3 ENGIMEERING AS LISTED IV
TARL /.

THC PROBARLE CAVSE OF THE PIPING EROSION |5 TURBULEAKE OF THE
WORKING FLUID AT FLOW PATH CHANEES (ELLows , TEES) AVSED £y
EXCLESIVE FLOW VELOCITIES,

ED4A297 5-80 (MIDIFIED) 18M-PC Reproduct’on (GME/SAE 8-88, FiLE: EDA2S7-M)
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SHEET WO, 5 oF F ¢ 5

REFEREAKES |
JASME secTrons T 197/ ED. THROVGH SumMER 1973 ADDENOA
i " 4 YO 1974 £D. TABLE UNF 23.2

2 }/57’/'\ YU "“PIPE STRESS ANALYSIS CRITERIA DOCUMENT -/ULLSTOME
NUCLEAR POWER STATION - WNIT 3" REV. 2 iNCLUDING CHANGE. NOTICES.

3 Sk STRESS CALCULATIONS - ALL INWVDING EHANGE NOT/CES

A 12179 -NP(F)- C2)-XD REV. 4
& - 622-X0 3
< - eZ27-X0 2
D -687-X0 /
£ - 723-X0 2

Y " FORMULAS FOR STRESS AND STRAIN = 57" €0. ROMK € )YouNé

5 Alsc HANDRook 87" ED.
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anseer EVALVATION OF ERODED SERVICE  w __AVD oare /0 -20-KF
WATER JOINTS O 1% Cu-MNa PIPNG  owo.wr ____TAS oare _J1-18-88
ME32 eaLe. wo. &5- 27 -0/ 3 6P v, O
SHEET MO. & oF 4
ANALYELES

LOCATION OF g_wwﬁ/od

THE AREAS EXPERIENCING EROSION ARE IDENTIFIEL L) ISOMETRIC -
FIELD WELD (Fw) ,LINE *, STRESS CALCVIAT/ON AND STRESS DATA POINT
LOCATION ON TME PIPE STRESS WORKSKETCH. THIS INFORMATION )5
SUuMMARIZED IN TABLE. ). ALSC SEE ATTACKMENT Z.

LOAQS

LOADS ARE. EXTRACTED FRom THE NUPIE-SW RUN OF RECORD FoR THE
LATEST REVISION OF THE STRESS CALCULATIONS (ReF.3)
FOR COMPUTER RUN NUMBERS ,DATES ,AND A TACULATION OF All APPLICABIL

FIRCES ¢ MOMENTS , SEE ATTAC HMENT /.

THE. FOLLOWING TARIE SummMARIBES TRE /AXIAUM EAVVELOPEY VALUES
IN EACH DIRECTION FROM ATTACHMENT )

PRIMARY LOADS LOCAL COORDINATES
TABLE Z
FoRc£s (Les) MOMENTS (FT-185)
LOAD CASE. x F e M My Me
DEADLOAD 25% 58 26 /3 ST
OBE. INERTIA 22% 68 3z 39 23 40
ORE. ANCHOR H 2 9 2 / y
SSE JVERTIA z28% Lo 2z¢ 32 3/ 59
SSE ANCHOR b 2 6 2 v 2
» NO TIME HISTRY EVENTS AFFECT. THIS PORTION OF THE SWP SYSTEM
L * THESE FORCES +/10MENT.S TN FROM AR ERODED TOINT THAT WAS REPAIPED

ED4297 5-80 (MCOIFIED) I8M-PC Reproduction (GME/SAE 8-88, Fi ED4L29T-M)
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wasect EVALVAT/ON OF ERODED SERV|CE w_JVD oate /020 -8&

_WATER TOINTS ON 1% Ly -Ne PIPING _ owo. wr __DLE oare |1-18-88

ML2 o, w. 85 427-10126F wv, O
SHEET MO, 1 of £Z2
LYS) ONT .

TO Show STRVCTURAL. INTEGRITY OF THE PIPING 15 MAWTAINED N
THE ERODED CONDJTION , THE PIPING Wit BE GQUALIFIED FOR .

MECHANICAL LoADINGS

| BENDING MOMENTS
2 AXIAL TENSION [Cor PRESSI0N
2, SHEAR LOADS AND TORS10M

THESE LOADINGS WILL BE QUALIFIED USING THE FOLLOWING

LOAD COMBINATIONS (ReF. 2)
A NORMAL PRESSURE + DEADLOAD
R, UPSET PRESSVRE +OEADLOAD + ORET + DBEA
C.FAULTED PRESSURE + DEADLOAD + SSEZ + SSEA
ALLOWARBLES
FIPE MATERIAL SB Y466 cOA 706 Sc*8700 psi (REF.3)
(REF.3) Sw+ 8700 psi
Sy ©/3000 ps;  REF b
T NORMAL /O Sw= 8700 ps Sy = 33000psi v

IL. UPSET /.2 Su= JOYY0 pss
IN. FAULTE) 245y = 20380 ps,

E04297 5-80 (MODIFIED) 1B%-PC Reproduction (GME/SAE 8-B8, FI/E: EDL297-W)
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| swseer £VALUAT)ON OF £RODED SERVICE w VD e _JO-2)-88
j WATER JOINTS 0N Vs Cu-Ni PIPING oma, v OLC oare _||-18-98
| MFE2 cac. wo, %£-/27-/0/3 6F pv., O
1 SHEET WO, 9 of 22

.

An’ﬁ YS/S CONT 0

LIPLIFIED FIPING FROPERTIES CONT'O

CALCULATING THE FROPERTIES OF THE REMAINING SECT/oW USING
THE FORMULAS FROM ROARK (REF. M) FUR A SECTOA OF MOLLow
CIRCLE. (EQUATIoN 19 ,P6 69) GIVES |

LIOLENT OF WERTIA
_I': R)t[(/’ z-éf— -r.f;: -ﬁ;)(a(r_!m/—(COSo( - Z’i{l) +

2% stk ) (}_2*5‘:‘)7

l 3R = (2-% Jd

WHERE =< = BALF ANGLE OF REMAINING SEcTlon (RADIANS)

A = WALL THICKNESS OF REMAINING SEc TIon
R = OUTS)DE RADIUS

C - v / )0

7

C - GREATER OF Y. OR YY), WHAE

s =z T 2 | DISTANCE BELOW
yl« R E Fex (,' “z* 2.2‘/8 CENTROI  (REE Y)

= P 2\ 2. -3 ol | DISTANCE Asove
s R[3'<(2-;;4) *()-/&) -‘w;.( =cos CEVTROID

WITH o ,R ¢ AS DEFINED ABovE l
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wasscr EVALUATION OF ERODED SERVICE  w __dND) oare _[/D-24-8F
W 0 ! ~AL NG o, By L, B oare | |- 18-88
MP3 cac. W, £S5 /2 7-10/3 6P v, O
SHEET ¥O. 1 oF 22
ANALY: 1S CoNT D

DETERMINE £1OMENT OF JNERTIA

I =.)6b w" FR SECTOR OF A KOLLOW CIRCLE

LETERMINE & DIMENSION
Y;q-’ . 82| N
iy = .90 .

Ve C= .9 N, DISTANCE FRoM OUTER FIBER To
CENTROID OF MoLlow CIRCULAR SECTOR
ETE LOALS

TO CALCULATE BENOWNG MOMENTS TU RE APPLIEY TU THE MOLIFIED
PIPE CROSS SECTIoN

USING EQUATIONS A,B4C FROoM P67
AND LOADS FRom FP6 b TABLE 2

2 2 2\'2
COMEINING AS | Ma = (/‘er ¢ My, * mz,)

WHERE My, = TOTAL MOMENT PER LOAD COMBINATION , ALDED
/)5501_{/1‘61.)/. /'\), £ Mg SIMILAR
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suauecr _EVALVAT /00 QE_EA_Q&Q_&&M_ w JVvD oare _/0-2Y4-&&
.mz&wﬁ_ﬂ& UNE_ owo. w __DLC oare _||-1%- %%
M3 cALC. W, IS-)27- 1013 6P v, O

SHEET MO, 2 o 22

| ANALYSIS CONTD
RENDING STRESS (AVERAGE)

A NORMAL 4 = 75(2.1)(228)(.911) 02, = 1971 psi
| ) 66

L7521 a9/l
6. UWSET GE’U B 2 ( 35276)( ) déu‘ F609 P4

C. FALTED @, = L= (2'/':(”0‘0(‘6”') Tap = 7593 ps
e

RUALIFY TO ASME EQUATIONS

NORMAL EQR & 475+ 192)

i

24946 psi < 8700ps. % OK.

UPSET  EQ.9, 475+ 8609

n

9084 psi < JO94O0 ps. .\ OK

FAVLTED EQ.9, Y475+ 7543 = _[00[8 psu < 20880ps. ,'. OK
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possecr £VALUATION OF ERODED SERVICE  w A0 oare _/0-29-8€
WATER JUINTS ON 14 Cu-Ni PP oo, o AL oaTe _1\-18: 88
ML32 o, w, £5-/22-/ “f wv, O
sweer wo. |8 o 22
S) &
SHEAR _CoNT D

DETERME A —
k=72
TORSION.
NORMAL T= )56 -

UPSET T e 6HE in-a

JOTAL LOCAL SHEAR

FAVLTED Tz 5872w

ay = 593+9552

0y, = [OISps < /OYOO ps

K40 K = -5.88 | Ky= 37/03 ; Kys 1239

STRESS
£ 300 psa

IS82 pse

899) psi

3A+38 (secTrows) WORST CASE

(N0 PoOF STRESS ON OPEN SECTION)

. ACCEPTABLE

ED429T 5-80 (MODIFIED)
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wascr _EVALUATION OF ERODED SERVICE  w_ YD e /02958
_WATER TDINTS ON )&° CuMNa FIPNG o ov LG oate _])- 18 -£8
ME2 : oac. w. &54/272+J0/3 6P v, O

SHEET WO, 19 o p{ 4

AT FRESENT | THROVGH WALL HOLES EXIST AT SEVERAL JOINTS (SEE TABIE | )
THESE WOLES ARE OF UNDETERMINED S/BE. THIS CALCULATION GUALIFKES THE.
PiPwe FoR A 2, HoLE DIAMETER

TO JNSVRE THAT SUZFICIENT /METAL AREA EXISTS N THE ZONE SUR-
ROUNDING THE WOLE TO PROVIJE ADERQUATE [RESSVAE REINFOREMENT
THE FollowING 15 SHowN !

REINFORCEMENT AREA REGUIRED — Ag= 107(Am) ()  ef.1a
REINFORCEMENT AREA AVAILABLE  ApA 7 e, [TA-IMJ REF. la

WHERE o, = I.0. CF BRANCH (HowE) = %, (BOuNDING)

Zmn = MIN. WALL OF PIPE - _PBo +A
2(se +FPy)

Pz DESIGN PRESSVRE = Jgg pss
De2/9°
S = 8700 pas
y= 4
A=0O NO CoRROS/ON ALLOWANCE
€=/0

im}\ = .0l " (rw wALL)
T = NOPMINAL PIPE THICKNESS = 10" (Bouwding)

dz=al, ’ 5{, CoMPARING CoDE CHOICES

ED4A297 5-80 (MODIFIED) IBM-PC Reproduction (GME/SAE 8-88, FILE: ED4A29T-M)
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amscr _EVALVATION OF ERODPEL SERVICE AVD. pare /0-24-87
WATER SONT.S ON % CuNi PIPING  wwo. w __DLC oave _|1-18-88
283 e, wo, §L /27 J0/3-6F v, O
sueer wo. 2| o 22
SUNMARY

THE. ERODED fIPING SECTIONS TABVLATED /N TASIE | (P6.3) WAVE BELN
EVALVATED AND GUALIFIED FOR ALL PRIMARY LOADS THEy ARE SVBIECT TO.
By MEETING ASpE CODE (REF.)) ALLOWABLES FOR AVERSE X-SecTsow
STRESSES , TN PIPE SECTIoNS RAVE BEEN SWOWN TO MAINTAIN STRUCT VA
INTEGRITY FoR B2TH SUSTANED (DEADLOAD , PRESSURE) AND ©CCASIONAL
(EARTHRUAKE) LOADS LOCAL BUCKLING OF THE EROGED AREA AND FRESSURE
REINFORCEMENT REQUIREMENTS MAVE ALSO Bat SHowN ACCEFTARLE  Fifine
PUNIMUP WALL RECVIREMENTS FOR FRESSURE BOUMDARY INTEGRITY ARE
DUALIFIED. BRITTLE. FRACTURE. OF THE OPEN SECTION HRS BEEN SHowp wOT
To BE A CONCERN, LOCAL STRESSES /W THE ZONE OF TRE EROSION HAVE BEIN

QUALIFIED FOR STRVCTURAL //J'rﬁé«ory ALSoO,

COoNCLUSION

THE. EROOED SECTINS OF 14 Cuni PIPING AT rP3 AS LISTED a/ TABLE |
(P6.2) HAVE BEEN QUALIFIED FoR ThéE FOLLOWING BOUNDING CONDIT/IONS.

'

J. MAXImum HOLE SI1ZE = Y4

2. MiNimum WALL THICKNESS = /D "Ar,wy POINT OVTS)DE
THE PROJECTED MHOLE S/RE SPECIFIED /N ®| ABOVE

TRESE COND ITIONS MusT BE MET FoR THE SERVIE WATER SYSTEM 1D
REMAIN QUALIFIED TO SUPPORT onVTINVEL PLANT OFERATION . AN} EROLED
TINT NOT MEETIAIG THE. ADOVE CRITERIA \ILL REQUIRE RE-EVALUATION

ED4297 5-80 (MODIFIED) 1BM-PC Reproduction (GME/SAE 8-88, FiLE: ED4L297 W)
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CNKD. BY DATE
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July 25, 1988
PSE-CE-BB-463

TO: Mr. §. V. Dumas
Berlin, V21

FROM: ‘g'gisifﬁgﬂfkﬁfgf;"

Component Enginee ing
Berlin, V21 (Ext. 5364)

SUBJECT: MNILLSTONE UNI™ NO. 3
SERVICE VATER PIPING TO CCE AND CC1 HEAT EXCHANGERS
REFERENCES: 1) Crisp #1303940, T. E. Davis to R. Y. Schonenberg, 07/15/88.
2) Crisp #1303393, R. C. Vittmer to R. Y. Schonenberg,
10/13/87.
3) Crisp #1302954, R. C. WVittmer t K. VY. Schonenberg,
04,02/87.

Based (~on the UT data in Reference 1, all the Joints listed in Table 1 nead
tv be  valu:.ed for their structural acceptability. Vhere possible, the
anticipated rate of vall loss is also listed. Th s rate is based upon an
evaluation of the ECT data in References 2 and 3, and that currently being
gathered. Comparative data vas not available in all cases to calculate a rate
of vall loss. If more UT data is needed, contact T. Davis. WVhere possible,
it is reques*~4 that the joints be .<ouped into three catagories:

1) Seismically acceptable nov and expected to remain that vay until the next
refueling outage in 1989,

2. Seismicallv '~ceptable nov but expected to become unacceptable before the
next refue. outage in 1989,

3. Seismically icceptable nov.

Another list of joints will be gene .. d as soon as the piping to and from the
HVQ and HVR heat exchangers is examined. It is requested that the analysis
for the joints in Table 1 be completed by 09/15/88.

RYS/beb
Attachment

CC: PSE aﬂz

T. J. Mavsor
B. V. Nichol. (NPY)

0870 REV 383
BFe



Line No.

r— e e

3-8VP-150-103-03
3-6VP-150-103-03
3-8VP-150-061-03
3-8VP-150-061-03
3-8vP-150-061-03
3-8VP-150-061-03
3-SVP-150-064-03
3-§VP-150-064-03
3-8VP-150-064-03
3-5VP-150-071-03
3-§VP-150-071-03
3-8VP-150-071-03

RYS/beb
1728/

1. 407

ATTACHMENT =2

Attachment to PSE-CE-BB-463

TABLE 1

CCE and CCI Piping Joints vith Vall Loss

Veld 180 Draving Current Rate of Vall
Number Number »all Loss
FV4-1 CP319715 150 N/A
FVia CP319715 .098 N/A
Fé2 CP319030 096 .0005" /month
FV4 CP319030 .0%0 .0005" /month
Fv2-1 CP319011 114 .0005" /month
FV4 - 2319011 048 «WB8"/month
FV19 CP319009 .090 .002" /month
FV9 CP319031 060 .003"/month
FV13 CP319031 034 .002"/month
FVl-1 CP319033 .130 004" /month
Fvé CP319010 .065 N/A
FV52 CP319008 104 N/A

P6 Al
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To: R. Y. Schonenberg July 18, 1988
Generation Mechanical Engineering Crisp#]1303940

.
From: T, E. Davis 7% g .o9 =
NUSCO NTE

Subject: Ultrasonic Thickness Measurement on MP3 Service
Water per Memo # PSE-CE-88-411

In response to your memo dated &~23-88, an Ultrasonic
Thickness measurement was performed on the 1| 1/8" brazed
Joints that you selected., The results of the examinations
are shown on the attached data sheet with a tolerance of + or
= 005", The clock locations of the readings are in the
Clockwise direction looking downstream ( direction of flow )
If there are any questions regarding these examination
results please contact me at Millstone extension 4071 or
contact C., M, Peterson in Rocky Mill at extension 4645,

cc: C.M, Peterson
D.R, MacNeil]
B.W. Nichols
S.V. Dumas
R.C., Wittmer
NDE File # BB-024
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CALCULATION CHECKLIST

Pieparation

Section

1.1 Legible, reproducible, comprebensive 6.1.1
1.2 ID Logged in, retrievable 6.1.2
1.3  Documentation format and contents

complete 6.1.3
1.4  As-built information added 6.1.4
Verification Section
2.1 Documentation complete 6.2.1
2.2 Prepared in accordance with

Section 6.1 6.2.2.1
2.3 Assumptions reasonable 6.2.2.2
2.4 Method acceptable $.3.3:3
2.5 lnput data correct 6.2.2.4
2.6 Modeling adequate 6.2.2.5
2.7 Manual calculations correct 6.2.2.6
2.8 Computer calculations correct 6.2.2.7
2.9 Design requirements met 6.2.2.8
2.10 Solution correct 6.2.2.9
2.11 Software validated 6.2.2.10
2.13 Review method identified 6.2.2.11
Comment Resolution

i

Disposition

00
/A

I.R. Initials

Rev. 2



