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(Vibration Characteristics of Core Support Barrel in BNPP
Unit 3 Reactor Vessel Based on the IVMS Data Evaluation)
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BNPP 33 7| NSSS ZHHMZIAI A E(NIMS)2| EAH E2! IvMS2| X2 £ Z 1je}

= AT Mt AprEot S, AE S wzof Cs] EEStuxt .

To find the vibration characteristics of CSB in reactor vessel of Barakah
Nuclear Power Plant (BNPP) Unit 3, KEPCO E&C and KHNP have jointly
evaluated the IVMS data.

This paper proposes simplified IVMS evaluation procedures (i.e., 3 Steps of
Conditional Checks), and describes the evaluation results of CSB Beam
Mode (BM) and Shell Mode (SM) vibration characteristics of BNPP Unit 3.

As a result, the CSB Beam Mode vibrations are found in the frequency range
of 9.0 Hz based on 180° phase shift, and high coherence value (> 0.5), and a
peak value (> 10-%) on NCPSD plot.

The NIMS-IVMS analysis of coherence plots shows that the CSB Shell Mode
vibration is NOT found (N/A) for the BNPP Unit 3.
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1. NE 2 =297

m NIMS-IVMS 7|

e All of the OPR1000 & APR1400 have the NSSS Integrity Monitoring System
(NIMS), which has four subsystems as follows:

» Internals Vibration Monitoring System (IVMS)
» Acoustic Leak Monitoring System (ALMS)

» Loose Parts Monitoring System (LPMS)

» RCP Vibration Monitoring System (RCPVMS)

* NIMS-IVMS monitors the motions of the CSB, and provide the data that can
be used to detect & evaluate the changes of the CSB motions.

)

i \|||||m 1|“

e
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m NIMS-IVMS 7|5 (Beam Mode XIS 9 ZHA|tbtH)
c AT2 O F=H0 EXNE CASHNESLZAHS(ENFMS) 2SI DHE ASHO| A,
CSB% A0l 2ES2|8 & L AlD Ex-core 22| AIO| 2-SMJ} Bt > HEg =
=S X0 B3 = ENFMS 25)(29 M8 85t = DC AS0 AC 20| SILEICL.

Shell Mode
(CSB B4d: |
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m HE1. ASME OM, Part 5: E*71| HZ Q%o CSB 7155 Al =2

- ~
/ Hlustrative 1 I Initial prngram fuel cycle |Refuel | Next fuel cycle IREf”B|
Program in a - r [ ; l
Typical Et:m: | | |dd|ﬂ| | | ETd: Stlart I I Mlc:dla I I E?d iStanufnextwcle
| Operating Plang | 1 I | ] i I | | 11 [ | | | | | | |
e A® T 8 8 LBy s 9 Ll s s 8 s s s 8 s
- J - N -
r |
| 90 |
—— EFPD |——
| (typical)|

Program Phase Frequency of Data Data Acquisition Data Reduction

Data Evaluation Action

Baseline (B)
1 and end of first three fuell  each detector and each
N e e e e o o o o oCiles to eguilibrium ¥ cross-core detector pair
Operating plant: startup,

middle, and end of initial

program cycle
All: every significant change

to core, internal, or

eperating conditions

Start and end of each fuel
cycle and every 90 EFPD
during the cycle

for each detector and all
cross-core and adjacent
pairs of detectors, wide-and
narrow-band rms

NCPSD for two cross-core
pairs of detectors separated
by approximately 90 deg
wide- and narrow-band
nrms, or narrow-hand nrms
and beam motion center
frequencies

DC levels and data for
frequency analysis of each
detector and two pairs of
cross-core detectors
separated by
approximately 90 deg

Surveillance (5)

Diagnostic (D) As indicated by surveillance Same as baseline Same as baseline

results

New plant: startup, mlddlel Time history and DC level of NPSD, NCPSD, COH, and phase Establish characteristic

Comparison of amplitude

If normal, enter surveillance
phase; if abnormal, enter
diagnostic phase

amplitude and frequency
of core barrel beam
motion; select wide and
narrow frequency bands
and establish baseline
nrms values within them;
develop data "trends”
throughout fuel cycles

If normal, continue
surveillance phase; if
abnormal, enter
diagnostic phase

and frequency results
with limits

Complete evaluation of data Determine cause and

taken during surveillance
phase and comparison
with baseline to note
changes in spectral
character and magnitude

significance of signal
anomalies; define future
plant operation andfor
program plan

newpower, newstandard
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1

* Neutron noise (AC type) time history data acquired from ENFMS fission chambers can be
reduced and transformed to the various forms, including Normalized Cross-Power Spectral
Density (NCPSD), Coherence (COH), and Phase (9).

Internals Vibration Monitoring System

Reset
Troubie
|
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* BNPP 3%7| CSB2]| Beam Mode (BM) ! Shell Mode (SM) £IE HIIE 2|6

3EHA| ZAR-ZAE Hotsln B -

.............................................................................................................................................................................................................................................................

v’ [C1] Check the frequency ranges corresponding to phase shift of 180° for
Beam Mode, and 0° for Shell Mode vibration of the CSB. U}-’F-Eh ENFMS
HZ(G14, G23) 7t Y HXH(Phase Shift)7} 180°2 | X|k|= Fut+ HE BM,
X7t 002 FX| k= Futs HES SME HIt

v’ [C2] Check the frequency of high coherence (> 0.5) within the frequency
ranges selected by [C1]. $| [C1] ZAIZ ZQI =l Fat4= H2[0|M 25T A
(COH) 210] 0.55 X1}ol= Ful+- HAE HH

v’ [C3] Check the NCPSD magnitude of high peaks within the frequency
ranges selected by [C1] & [C2] conditions. -?—I [C1] ¥ [C2] =2 MEHE
Hel0lAM NCPSDO| S&=Fl X070 s Sot= Faup dE2| EX-oF AU ol

=l A TS &
Futs U= =2l
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H Analysis Channels
IVMS Analysis Sy
| PREV l X Scale.Min X Scale.Max 2 | B-MD-F
IVMS Data File EIV_BNPP_S_ZOZZIISO 131527_44_Wed.cbv 7.74E-4 NRMS Alarm23 | :) 0 9 15 3 | C-MD-F
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q C14 ccherence l — 2
1.107 T = T —T T I T
Y1 ‘ [ ‘
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dGH phase
- 270 ‘ T | D
L | f\
1L21E+1 ﬁ 180 - ' B . B e ] —— << : .
I\
" g 90~ \ j — 4\( Wl‘."q;-""‘. X +—1}
ESSE O | | B | ] \\A
(ooml § o T | >
-90 T T T T T T T T T T T T T  C—
0 1 2 3 4 H € 7 8 9 10 11 12 13 14 15
Frequency (Hz)
d C23 coherence
3 S0 LU N — T T 1 I — [
0.754 | gy o= gt b 1 I 7 T"<<A|
0.504— | | [T M R - At (A W P [ _— |
. L T I N ‘ W l
a2 O S — i AN -
0.10 T T T T T T T T T T T T T =
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Frequency (Hz)
dGB phase l
Y4 s FT | | M
-2.41E+0 ﬂ 180} t i"u‘\f\Mrv | - —z——s_—_—‘—_;r-,-.,-‘-/.\\ [”\| ] |
_] \ I |
f
Frequency (Hz)

Mo
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XEZ04 £ (Phase Shift vs. Coherence)
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m 2" Step: NCPSD vs. PHASE = [C1]&[C2] & [C3] =Z-AA}

IVMS Analysis Analysis Channels

a A-LW-F
PREV )(.Scalc.Mn X‘Scale.Max 2 B-LW-F
IVMS Data File [CBY_BNPP_3_20221130_155317_88_0806.cbv 7.75E-4 NRMS ] 9 o 3 40 R TR
<1 |cBV_BNPP_3_20221130_162814_88_Wed.cbv 15 bilks in avg ——
o & 614 magntude i A bang ams [ 249e4] Bbangams| 1316 C banc ams| assea] —
mg el )88 gt L W I - — ‘_ i —
% 1.0E-9- {*’ 11t "'\':'r *‘a,#'.‘\_.f]w‘"w\.n w M. m\( ,-u v ‘p\ AR A "‘U'"h"i"‘K\'_*f~"“’"J'v"l'l,"“”"'"‘-"F"
ML € 5 | do 2z 14 s s 20 22 24+ 26 28 0 32 34 36 3 4
Frequency (Hz)
ﬂGM phase
vz 7 0T ' ]! [l ] ]
0 U L INANLIN ,} Il [ i w'\ NG
. Gl 1 vl l L,} \m 1l ’\ HEYUIE ’ -n-'m
missl § o+ = | i L ,v.. y w‘,
g_gzﬁ‘ | > ‘i] \1 "h *1 “‘Ui\ ‘Iv“ ﬁ” U] 1 171‘_ A
o é 4 [ 8 10 llZ 16 18 20 22 2‘4 26 30 3'2 3'4 3‘6 3‘8 4‘0
Frequency (Hz)
e G23 magnitude 4 band RMs | 3.06E-4 8 band RMS 1.00E4 | CMR_MSI 5.436-4]
— A T
1.ce-7 ; —+1 o — —
[Eamsls o7 Lﬂ,, , |
g 1.0€E-9-1 t : e - { ‘T«I; r’v‘l,‘L'(wi"‘FdW u.‘,;u\«,,f \-M," "'“”T, NN J“F,"’V AT | -h r,v\«ﬁ |"""|"\ "",'v‘/"{;l’\ ﬂrf‘,_.\,‘w,_wu.,‘
= 1.0E-11 T T T T T '1 T T T T T T T T T T
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Frequency (Hz)
dGZJ phase
va . 270 LMI | Lam LU L" 1 '“)t 110 | i
[ 1.00e+2] E*W; ; T ‘“,1[‘”:\1 '\s"r .| F\ ,,J' ;. *JJ, H#
. . | s Lk L LL Y | hl 'l Vil
sl § offd i ok i.m{ ‘q|1 i , f
90 ; < >— 3 . !
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Frequency (Hz)
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* Fig.2&3 58 =2 4~ 6 Hz H2l= BM 23 [C1] ¥ [C2] =H 2 UHZS}X| L,
[C3] ZUS WUFSHX| £8 (4~6 Hz 'HP| = NCPSD2| Peak 20| Q| X| 2%3)

Od *

* Fig. 283 5 9 BNPP #3 Beam Mode XIS 2 9 Hz0{| M 29! ([C1], [C2], [C3] |
37| ZZ4E 2 £ 9= € Phase Shift + Coherence + NCPSD Peak £9l) :

* Fig. 2&3 & & BNPP #3 Beam Mode XIS 2 ENFMS AZE7|9| OtF E&= 2%
S| M 25 2QlE (ENFMS HE7| 184 U HE7| 283 L)
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IVMS Analysis

Analysis Channels

. 1 | ALW-F
oo ) "
b A :t Scale.Min :{Scnle.Max 2 | B-LW-F
IVMS Data File [CBV_BNPP_3_20221130_155317_88_0806.cbv 7.75E-4 NRMS | r) Y 5) 15 3 | c-Lw-F
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IV 3\ B | e~ |
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0.10 T T T T T T T T T T T N T
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Frequency (Hz)
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IVMS Analysis

Analysis Channels

- : A-MD-F
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Fig. 4 & 5 [C1] & [C2] & [C3] =2 UFSt= Fut+ S 2 The IVMS
analysis of phase & coherence plots shows that no significant CSB shell
mode vibration is found for the BNPP unit 3. (&2-2.E ZIS2 0/2gt - N/A)

............................................................................................................................................................................................................................................................
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=
Shell Mode £/ 50| CSB JH“Oil %% Blk= 7f%¢30| 7'|2 81822 0|°H.
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5 WA HE CSB BM/SMS

m ¥2. OPR1000/APR1400 ¥ X}22°| CSB BM % SM XIS it

2000/2002 =& &=
(KAERI Dr. BfZlZ Q|)

CSB BM Freq. CSB SM Freq.

7 7 ~N

Hanbit 3&4 8.0 Hz 145 Hz

Hanul 3 8.0 Hz 14.5 Hz

N 1\ /
( SM vibration at 20

Hanul 1&2 8.0 Hz Hz caused by RCP

1X speed

No significant SM
vibration

BNPP 3

9.0 Hz

No significant SM
vibration

16

BM ZI5: 1988 KNS =&
(KAERI Dr. 2819 2))

SM: 1999 KAERI 1AM |
(KAERI Dr. Ef21Z Q))

2023 KNS &4 =&
(¢t7|-SD2} KHNP 3X)

2025 KNS =4 =&
(t7]-SD2F KHNP &2X)
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arxiA W2 CSB BW/SMISE

m &=X:BNPP 227| °-|I|'E°| CSB BM %IS -,-.u.|--¢- =M A1}

IVMS Aﬂa‘ys.s Analysis Channeis

a A-LwW-F

I pPasy CBV_BNPP_2 20211227 _128518_44_ _Mon.cbv 24 biks in ave X Scoke. M X Scale Max 2 S-Lw-o

IVMS Date File |CBV_BNPP_2_20211237 130151 _S8_O0809%.cbw 7. = 1 a‘ o :;‘ & > LW
NEXY | CBV_BNPP_2_20211227_133648_SS_Mon.chv 94 biks in avg ———

a D-LW-F

i i mam-mr | 2 bang amg|  1.656-4 Bhangaps| 12264 € bang BMs| 4396+ 1
Yi g [ | i | = — —
I Z-OXE'IOIS :_::— i s ‘ Internals Vibration Monitoring System ’
. L;;’gqs g e \"’N’\ P'WL')&'" AW i ’ L"i\”w Wy A ,'\v’rm\g‘\,l\ Wy
1.06-11 v —r— ——11 b o l
© 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 ~ T e
Frequency (Hz) 2 ‘
G114 ph.e : A
270+ ; == \ we
- ~ l) § i D NS
E son ] | M e el m ‘ s
B A} \ i i : ,“ | %
Sl § ot ety [T w'm H g ==
é w-n g v T -_> ™ T — ‘\1 : = e
O > 4 6 8 10 12 14 16 ts 20 22 24 26 20 303
ot ) |
* Cl4 coberepmen , |
. 09T : — — What? ! \ What?

e | i c
J % (25I;Iz RCP 1X) HE '%'(SOHZR P 2X)
s e i e

| S AP T r 1

|
S ---'7.._.'~‘ . .el

TR Gkt LG S0 b it s |
e R i B (7 !4 ‘? ‘ r ‘
; in . d ;”ﬂWM“*fU:; MW ‘ M‘”1 W M"k"

T
1012!4!618”212026”303234363'”41«46‘650525‘565800
Frequency (Mz)

R = - = - — TS L T 5 RN

O The |ghest value of coherence (> 0. 75) and ngh values of NCPSD
are found at 9.0 to 9.5 Hz within the frequency range of 180° phase shift

of acquired signals from the pair of ENFMS channels A&D sensors.
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| (100% X2 £2{0] RX|E|HA,
i o] MAH SII8 HY)

PART 5 (GUIDE)
NONMANDATORY APPENDIX D ASME OM-5/G-2000
I | I I
Normal operation
0.0010 |- O ~~-_ .
--G -
O TTo-
17
£
. Cross-core )
0.0008 detector pair ~ Symbol O’
AxC (@)
Bx D <>
| | | ]
. - 1 2 3 et
; Endof * S Startof .

|, fuel cycle Boran { x 10? PPM)

\, fuelcycle !

FIG. D2 EXAMPLE OF WIDE-BAND RMS AMPLITUDE VERSUS BORON CONCENTRATION
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m 1Z!7. CSB9|

XIHFSE M| Z 2] AMAL A| APSD HS} AL

10%
| 0
ASME OM, Part 5, App. E, Fig E-4
10-1 Plant with Loss of C5B Preload:
B — Higher APSD Values in lower frequencies.
— No peak of BM frequency is found.
"' Plant with Adequate CSB Preload:
10-2 | — Pealk of BM frequency is found.
— Lower APSD Values in lower frequencies.
Plant with
adequate preload
I
= w03 Y |
o
ol
<
Plant with loss
of prgload
1074 | —
0% |— —
10-6 | | | | | | A

Freguency, Hz
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+ BNPP337|9| A|l2H-X7|0] | SE IvMs MZo| &
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NS 2A0E|X| Yol csBEl-BE XSS 9H

= ol
v/ C1:180° Q| &Mk} &0l (OIFE E= ENFMS ZAE7| A3 7Hd)
v’ C2: 0.58 X1}5l= =2 +=F9| Coherence &}
v C3: NCPSD = HO|M S& = %|CZt ol

* KHNPZ} 2t7|-SDZ BNPP #2 S &XIE X & 2 ot7|-SD= KHNPL} &= 510 20234
KNS =4 =2]0f| =& ZH > Zil: BNPP 237| CSB 218 E4 S =9l

« ot7|-SD=WECE NIMS ?7|= Il 7i8S 27 (2=27] IVvMS E7} A1t} 2023'H
KNS ZA|gtz| wE=F U 7|E} XI R E HX) > WECE 2025 2& | TM 7| HE
BNPP NIMS Tech. Manual(Rev.6)0| $t7|-SD2| TM 7ii’d R H = UtH 5 KHNP2}
KEPCO-E&C, WEC7} 25 BNPPE 9ol H=sto] HF 3l STHX| 245 Abf Q.
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() Westinghouse

Westinghouse Proprictary Class 2

9-614-Z-W-431-V01

BNPP12,3&4
Emirates Nuclear Energy Corporation
Korea Electric Pawer Carporation

7|-sD 23 =& WEC's TM 8- (2

al
x

2t G -= (Otel)

Tence Please add an additional explanation for the use of Coherence plot to determine
Beam Mode and Shell Mode frequencies of the CSB as shown in next page.

The XPSD 15 an absolute measurement of the commonality between two channels. It is most convement
to represent the similar character i relative terms — relative to the individual PSDs. The coberence is

WNA-GO-00141-BRAKAL Rev. 1 34
Book 3

Westinghouse Proprietary Class 2

WNA-GO-00141-BRAKAL Rev. 1
Book 3

"

7 Westinghouse Proprietary Class 2

4 This record was fnal on 71212020 7:01:34 AML. (This siatement was addd by the PRIME system upon s validation)

ONTROLL DoMESTIC (GUIDELINES SHOULD 5E OSEYED.

Internals Vibration Monitoring System (IVMS)

BNPP 1.2.3&4 NIMS Technical Manual

SECTION 8
MAINTENANCE

8.1 PERIODIC MAINTENANCE

Penodic review of the TVMS screens should be done to venify the system 15 functioning

Daily
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to provide a descriptor ofthe commonaity and the phase between them The XPSD (CPSD) foaction
provades a spectral decomposition of the correlation between two vanables and presents it in a form
stmilar to the PSD.
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Coherence

The XPSD s an absolute measurement of the commonality between two channels. It 1s most convenient
f0 represent the suilar character in relative terms — relatrve to the indrvidual PSDs. The coberence 15
defined as a ratio of the square of the magnitude of the XPSD and the product of the individual PSDs and
is houndad between 0 and 1. If the coberence is 1, the too signals are said fo be fully coberent.
Uncorrelated signals will bave a coherence near 0, rendering any phase data meamngless. Therefore, for
XPSD phase data to eful it most & relatively high coherence. & Coberence fiter
is provided i the Historical Analysis program fo selectrvely display only signals wath relatively high
coherence. Higher coherence values for cross-core detector pairs, in conjunction with phase and XPSD.
are considered as the most reliable mdicator of the CSB motion i accordance with the explanation m
ASME OM-S/G Part 5, Appendix D1.3 (Reference 4),

== Ths record was final approved on 027282025 15:03:05_(This stalement was added by the PRIME system upon s vaitabon)
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Table 6.4-6. Frequency Bands and Initial Alarm Setpoints
Band A Band B Band C
Lo _Freq (H2) 40 110 20
Hi_Fraq (Hz) 100 170 200
Lo_Setpt (NRMS) 1S0E3 150E3 200E3
Hi_Sefpt (NRMS) 3ME3 300E3 3S0E3
Table 6.4-7. Puwer Setpoints and Channel Selection
Channels to
P1 valts P1 %pwr P2 valts P2 2opwr Analyze
AUP 00 00 500 1000 Not checked
BUP 00 00 500 1000 Not checked
P 00 00 500 1000 Not checked
DUP 00 00 500 1000 Not checked
AMD 00 00 500 1000 Not checked
BMD o0 00 500 1000 Not checked

BNPP 1,23&4 NIMS Techmical Manual
+ 3 + : * This record was final wed on 7722020 7-04:34 AM. (This statement was added by the PRIME sysiom upon its valigation)
Internals Vibration Monitoring System (IVMS) : ) . ) * Veny IVMS power i on.
NIMS Technical Manl;al Table 6.4-6. Frequency Bands and Initial Alarm Setpoints » Ve theve are a0 troble o larm aators o (e TVALS nasin sczven
WNA-GO-00141-BRAKAL — ORI CONTot Band A Band B [ Band Monthiy
T Rel ' R [oternab Vibration Mowtoring Svtem IS Lo Freq (Hz) 10 05 o Review IVMS Status screen for Blocks Discarded.
Book 3 LA - - Hi Treq (1) %: 200 Enteriupdate the plant boron concentration level (ppm) in the Setup Screen if in manual mode.
Table Y-06-2, Item 1 defined as a ratio of the square of the mapmtude of the XPSD and the product of the individual PSDs and -
Lo_Setpt (NRMS L50E-3 1.50E-3 200E3 Quarterly
Status 1 s bounded between 0.and 1. If the coherence is 1, the two signals are said to be fully coberent and the = )
Non-Nuclear Safety Related ding phase data s valid. Uncorrelated signals wil have a coberence that approaches 0, Hi_Setpt (NRMS) 30083 SO0ES 350E3 «  Venify no changes to configuration parameters on the Sefup screen and print the screen
rendering any phase data meaningless. Therefore, for XPSD phase data to b2 meamngful, it must also
July 2020 mainfain a relatively bigh cobesence. A Coherence filte is provided m the Historical Analysis program to * :f‘**l‘""‘ P (m screen) °‘“;° mm*lu"w" ;—" 3‘[\']’:“'"* 284 Coleseace (Cjy and
The revision af NIVIS-TVMS technical manual is requested because of the following reasons selectively display only signals with relatively high coherence. Table 6.4-7. Power Setpoints and Channel Selection I ) plots o TR mER A IO commen |
=
1) Band A (Beam Mode) Frequency Range § § ) ‘ - « See Section 8.
- Cument description in NIMS TM, R1, Book 3, Table 6.4-6:4 - 7 Hz Amplitude Probability Density (APD) | Channels to
- Test Resuls (with 180 degree Phase)in BNPP Unit 3: 2- 11 Hz P1 valts P1 %apwr P2 volts P2 %apwr Analyze Each Fuel Cycle
=> Nole that the test restilts of Beam Mode frequency range is extended up to 1 Hz. The APD s 2 des] ™
Refer to the test results of IVMS at BNPP Unit 3. i values (0.5 to 1.0 for cross-core detecior pairs), in conjunction with AP 00 00 500 100.0 Not checked o At the beginning of the fnel cycle, change the'four selected active channels to collect and
value 115 058 Pl ohace ang NCSD, are considered as the most reliable indicator o the GSB mofion in Py 00 00 S0 1000 ot checked abkiks bacolins aka S busic Colladk dato ot aach al £o B
(2 Band B ﬁ:fm’:?n] RNy Bage @ bie 646,912 He mechanical restraintaccordance the explanation in ASME OM-SIG Part 5, Appendix D1.3 - . ‘ 3 ) ienc '
~Test Reaults (with 0 degree Phase) in BNPP Unit 3: 115 - 17 Hz distribution, which 15 the familiar “Bell Shaped curve. Any imposed limitation of the signal will be CUP 00 0.0 5.00 100.0 Not checked it
=> Note that the test results of Shell Mode frequency range is much higher than that of NIMS Th. indicated by either a lare discontinuity, skewness, or umsual peaking (urtosss) of the APD. 0 deg
Refer to the test restifs of IVMS at BNPP Uit 3 D-up 00 00 500 100.0 Not checked frequency range
he frequency rar :
3) The use of Coherence data to determiine Beam/Shell Mode frequencies of CS8 Root Mean Square (RMIS) AMD 00 00 500 100.0 Not checked Rt Ak
- ASHE-QMLSIG, art 5 NCPSD, Coherence and Phase shoud b evaliaed. (Rfrto Secian B.3) BAMD 00 00 500 100.0 Not checked ettt
- Curen ook 3: No specific explanaion s described about howto use the coherence. . .
=5 Note that it s difficuit to ciferentiate the CSB vibration and any noise without the Use of coherence. The RMS signal levelcan be used as 2 convenient parameter o fhe level o core bareel caD 00 00 5.00 1000 Not checked 8 elipcts (18 )
Section 8.1 should provide a summary of IVMS data evaluation procedure. For stationary data, it provides a consistent descriptor of the general level of the motion and can be in a. dance with the data evaluation g { ASME OM=S/G-2000, Part
! : - related, through the APD, 10 an expected maximum and minmum swing of the barrel. D-MD 00 00 5.00 100.0 Not checked recognition befween subsequent fuel cycles when, in time, more data is archived. For example,
o Pa Spectral Desity (XPSD or CPSD) Internals Vibration Monitoring System (IVMS)
o Toss Power sify (X o BNPP 1,2,3&: NIMS Techmical M U
@ wes"nghouse ” - ‘WNA-GO-00141-BRAKAL Rev. § 612 Westinghouse Proprietary Class 2 4 et
9-614-Z-W-431-V0) - i iti Book 3 SECTION §
-614-Z-W-431-V01 Because of the motion-induced “out of phase” relationship between two apposite channels, it is important Priority Restricted Confidential nformation MAGGENANGE

81  PERIODIC MAINTENANCE
Periodic review of the IVMS screens should be done to verify the system is functioning
Daily

* Verify IVMS power is on.
« Verify there are no trouble or alarm indicators on the IVMS main screen

Monthly

 Review IVMS Status screen for Blocks Discarded
«  Entesiupdate the plant boron concentration level (ppm) in the Setup Screen if in manual mode

Quarterly

Venfy no changes to configuration parameters on the Setup screen and print the screen.

Make hard copies (print screen) of the Channel Power, Cross Powers, and Coherence (Cy4 and
C2:) plots from the Analysis screen for a recently completed file

Any changes of Beam Mode and Shell Mode frequencies of the CSB should be evaluated based
on the combination of following three conditions together

[C1] Phase: 180 degree for Beam Mode, and 0 degree for Shell Mode

[€2] Coherence: elatively high within frequency ranges selected by [C1]

[C3] Magnitude: the highest peak within the frequency ranges selected by [C1]&{C2]

‘When no specific frequency 1s found to meet the above three conditions, describe as "Not
Found (NF)" in test sheet, Please note that the highest peak at lower frequencies between 0 to
4 Hz can be caused by the neutronic effects (1. not by the CSB motion) in accordance with
the data evaluation guide of ASME OM-$/G-2000, Part § (Reference 4).
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If today were the last day of my life, would |
want to do what | am about to do today?
- Steve Jobs' 2005 Stanford Commencement Address -
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