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STEADY STATE VIBRATION INSTRUMENTATION

Specification 8031-P-363
Appendix "A"

LOCATION AND DESCRIPTION LIST

P-113(b) /13

Nos, of
System ID. System Location Instruments
A Main Steam o/C 6
B Feedwater 1/C 5
C Feedwater o/C 3
D HPCI Steam Supply 1/C 3
il TN
E HPCI Steam Supply o/C -346 ¢
F HPCI Turbine Exhaust o/C 3 ~\
G RCIC Steam Supply 1/€ 3 Charae
H RCIC Steam Supply 0o/C R
~~d
J RCIC Turbine Exhaust o/¢ 22 3.
K Core Spray 1/C Deleted
L RHR Shutdown Return 3/C 2
M RHR LPCI 1/C Deleted
N RHR Head Spray 1/C Deleted
P RWCU 1/C 5
(o] RHR Shutdown Supply 1/C 3
g . oy =N
Total Instruments Outside Containment (O/C) = 28 25 =~
Total Instruments Inside Containment (I/C) = 24 - Cingrad
Total ='4549 =
14 of the instruments are also used for Dynamic
Transient testing per 8031-P-364.
AdTa, 2




specification 8031-P-363
Appendix “A*

STEADY STATE VIBRATION INSTRUMENTATION

LOCATION AND DESCRIPTION LIST

Nos. of
_System ID. System _Location Instruments
A Main Steam o/C 6
B Feedwater 1/C S
c Feedwater o/C 3
D HPCI Steam Supply 1/C 3
E HPC1 Steam Supply o/C 3
F HPCI Turbine Exhaust o/C 3
G RCIC Steam Supply 1/C 3
_ H RCIC Steam Supply o/C 4 Chonge
‘\ J RCIC Turbine Exhaust /¢ ' ;?f
K Core Spray 1/C Dolo;;;‘
L RHR Shutdown Return 1/C 2
| RHR LPCI 1/C Deleted
N RHR Head Spray 1/C Deleted
P RWCU 1/C g8
Q RHR Shutdown Supply 1/C 3

Total Instruments Outside Containment (0/C) =
Total Instruments Inside Containment (1/C)

14 of the instruments are also used for Dynamic o -

Transient testing per 8031-P-364.
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Specification 8031-P-363

Appendix B

ST POINT INFORMATION

System : E - HPCL Steer Supply

Location : Outeide Comrmtelmnmenrt
Isometric : SK-M- 5563 Rev. NV
Calculation No.: Pl-24~5|
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Speciticatiomn 803i- P-363
Appendix E

System: E- HPCI Gtecrm Suprly
Locotion: Outeide Can‘bﬁ-iﬁmcr’t
Isometric: 6K-M~- |IE5 B Reu N
Celevlotion No: Pl-24-5|
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Specigicalion 8031-P-363
@ Appam dix = E

INSTRUMENT SENSITIVITY MULTIPLIER, M
CALC NO.PL1-28:SU LINE NOS 2 EBB-I108 )
150 WO Sx- “%&L FROM LAE ARC. 1S TO (MPSI TURB NOZZ..

VIBRATIGN | (#4)  ACCELERONETER (i) number/pipe noce-sirection
MUMBER| FRED. |VAZ.B0N M5I*M.-§...od
w | o | 25-z |esB-2 | 20E-X
' N 1,307
| 2 1252 1,000
2 [14,17 | 1,351
4 11771 1 Lo1l
S _111.80 1,265
1 0.54 2,584
L2 12l |, 633
|10 1|2 1,657
12 | 29,17 3,448
13 | 26.20/270 «
1S 1288 10,24 |3.427
|6 1223 HEY
1713115 1.814
12 | 3315
2! 3595 2.63%
___11__ 27,30 9.4%6 ‘Lm
24 43,35
25 14350
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| 21 [4044 | 4803
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— 33 |56.42 ] 137 [2284
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E-3Z Adtn, 2
Rev, |

Py bot&



S E—— > ———n b R ——— . — - 7 o PPTp—

- — ——————  — - —

Speciticatiom 803I- P-363
Appendix E

System: E - HPCI Steerm Supply
Locotion: Ouvtede Corrte.lmrmenrnt
Isometric: 2K-M- 155613 Rev, N
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STEADY STATE VIBRATION INSTRUMENTATION
LOCATION AND DESCRIPTION LIST

Specification 8031-pP-363
Appendix “A"

Nos. of
System ID. System Location Instruments
A Main Steam o/C 6
B Feedwater I/C S
C Feedwater o/C 3
D HPCI Steam Supply 1/C 3
E HPCI Steam Supply 0/C 3
F HPCI Turbine Exhaust o/C 3
G RCIC Steam Supply 1/C 3
. H RCIC Steam Supply 0/C 4 Chonge
( J RCIC Turbine Exhaust o/c @
K Core Spray 1/C Deleted
L RHR Shutdown Return I/C 2
M RHR LPCI I/C Deleted
N RHR Head Spray $/C Deleted
P RWCU 1/C 8
Q RHR Shutdown Supply 1/C 3

ToLal Instruments Outside Containment (0O/C) =

Total Instruments Inside Containment (I/C)

14 of the instruments are also used for Dynamic
Transient testing per 8031-P-364.
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Specification 8031-pP-363
Appendix B

TEST POINT INFORMATION

System :J- EcIC Turbime Eﬁ"‘a-u'ot Al

Location : ouTsiDE conymmumenT
Isometric : SK-M- 64sA Rey. §

Calculation No.: P{-22-55 A
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Specification 8031-P-363
Appendix E

E.l Acceptance Criteria for Remotely Monitored
Inaccessible Piping

E.l.1 As required by Section 4.8 the Test Engineer shall
identify as test exceptions those systems in which
he determines that vibration is unacceptable for
continued operation.

E.1.2 Criteria for identification and evaluation of test
exceptions are provided in the graphs and tables on
page E-7 through E-50. These criteria identify |ZC§
test exceptions at four different levels of evalu-
ation described as follows.

Criterion A: A steady state single or multiple mode
vibration producing measured accelera-
tion lying within the NEGLIGIBLE region
of the criteria shall be considered
acceptable for long-term operation.

‘:;3%53 change

Criterion B: A \ssmg+e)harmonic motion (single fre-

queéncy) vibration producing measured
acceleration lying within the ACCEP-
TABLE region of the criteria shall
be considered acceptable for long
term operation.

Criterion C: A multiple mode vibration producing
measured acceleration outside the
NEGLIGIBLE region shall be evaluated
as follows.

The frequency distribution of mea-
sured acceleration shall be deter-
mined and the modal components of
measured acceleration a, and the
associated frequencies ?n shall

be combined according to the
following rule:

N
—_— <R Criterion C
n=]

fn

AdTn, |
P-279/3 E-1 Rev. 1

B i e S



- Pih eae eV e . T

Specification 8031-P-363
Appendix E

(2) suppress the vibration by means of fluid
dynamic energy absorbing devices,

(3) modify the dynamic response of the pip-
ing system by adding or deleting piping

restraints and mechanical energ
absorbers, or; ™ sccordanee with 4,3 Add

(4) other unspecified means.
E.4 Final Disposition of Test Exceptions

Following adoption of any of the measures noted in

E.3 the piping system shall again be tested and re-
evaluated under the same plant operating conditions
that produced the unacceptable vibration.

The procedures specified in E.l1 or E.2 as appropriate
shall be repeated.

Adzwn.l To Rev. |
P=-279/3 E-6 RevT
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Appendix E

System :P-Reactor Water Cleor vP
Location: Ipeide Lomtalmmenrnt
I‘Om‘t"l’ﬁo: bP-mA -.‘3 -El

Colevlotion No:
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SPecification gGo31- p.343

: Appendix -E
@ INSTRUMENT SEN.SITIVITY MULTIPLIER, M,
CALC ND EL2X65_ LINE NOS o5 1" Had-19| 1A\
PiPE SYSTEM _RniC n,g.. SxH. FRON_TURS Zxs, TO: X-215
( I1SO NOS. SX~M-_445A g8y, S VAN
V’Sgg;"’&, (% %)  ACCELEROMETER (i) number/pipe node-direction
NJUMBER| FREQ. a,!:lol VA.2.T02
(m) (H2) 35,8-x 45, B-2
f as3 .14 §.70
3 3.7 3.69
- 1612 5.51 "
¢ 1772 3.8 1.72
7 1C.06 bl £.18
1 15.62 1.08 1.63
3 30./6 .60 by A
i5 33.43 7.11 .
& 1T.k& 5.55
I8 39.25 7.25 Py
as 45.13 453 @ This paae
i 1 478 7.49 Y :;
ik §3.31 5.9 5.95 .
{
(%) SXIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST
(iHl-) BLANK ENTRIES SIGNIFY (CW SENSITIVITY (M, > 10) Aden. |
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INSTRUMENT SENSITIVITY MULTIPLIER,M,
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LINE NOS 2 M (o” MNES-tel
PIPE SYSTIN _g.c_zm_na.mfkodv Tuge Bey. = TOL X-2'5 Pe~ere
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_ VIBRATIONS | (%) ACCELEROMETER (i) number/pipe node-direction
nuMBER| FREQ. |VA.XT03|y4 7T 02| vA.Y. T o4
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2 12.56 - - l.oo©
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24 | S3.31| &#@ | 5.5 -

25 | ¢siue]| 6.52 | .43 .

avL | 74 - — -

21| s | ¢ | 82 | —
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30| %65| S32| — "
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32| QS0 - - ot
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4

: | APPemcli X ~E
INSTRUMENT SENS|TIVITY MULTIPLIER,

CALC. NO. 1=10- 112 LINE NOS, 6"& 4 ZCA-101, 2'2"8 2" DCA-113
PIPE SYSTEM _LW

b3

Min

FROM  Lecikc. Frib.
ISO NOS. 5K~ M~-15518Rey M), -b433 Piv G,

e e s

L

Lh-i12-

TO: X-4
Rev.5_ .

(

wzggglo(l:‘) (3 %) ACCELEROMETER (i) number:/pip'e node-o’ire.cfion
NUMBER| FREQ. |VAZ Pol | YA-x.Pou |VAY.R03 VA.X.Poy | V4.2.P05| Vi x.Pow | VA.2.P07 kvy/.aog

(n) (Hz) 9.2 | #7-x | 97-% | 50,8-x | 560,8-2|H2B-X | BI0AE-Z || 41B-Y

7 13.4¢8 1.4 1 {

& ' | 13.49 \5-05 I

10 113 7.¢9 ‘|23 |

V4 16.44 .00 |

20 17.46 1.72 I

i3 18.3¢ .14 \‘7.57f

24 908 | .37 | 4.T6 | T.\h , [

27 19,5k 3.06, | 2.74 |

29 | 19.%6 Y~ 3.92 5p

34 9 ( Delele. This page 3.1 ‘ !
3 | 12.47 T 1 2.60 | |

3¢ 23.3¢ 04 | 2.35 | 9.18 |

1c 24.80 . 3.92 |

4o 14.89 L.64

41 24.9/ 1.92 |

4z | 25.09 6.25 i

4T 26.05 2.86 (1

4e 26.33 1.59 178

5 27.42 3.12 6.52 | |

5: 28.18 9.8 IT \

54 28.52 3.26 5.94 R

§& 25 .%8 9.21 EB.OB\ 1|

5= | 29.8¢ 2.42 Ers [

ol 31.06 9.09 3~ ] ‘l |

6l %08 3.58 | (337 ]

€2 11.4¢ 147 || 2.4 ||

P 3.3 | 814 1.90 ! 1

£ 33,18 2.44 8.L7 TJ

7¢ 13.30 : g.68 |} o2 |
U T 6.00 3

(¥) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST VA-,Y-tP- 36
(% %) BLANK ENTRIES SIGNIFY LOW SENSITIVITY (M;>10) Peie idz.u
: : E-Ys5 | Rev. |
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ULTIPLIER

Min

PIPE SYSTEM Pwly (S/e) _ FROM Lecic. Asr  T0: X-0y
ISO NOS. SK=~ M-155!8ogM -0bd) Rivéy o EPepcA-ny-kl RevS
V'zgsz'o(’:) (* %) ACCELEROMETER (i) numbcr/pip'c node-cirection
NUMBER| FREQ. |VAZ Pol | VA-x.Pox |VAY.Ro3 |VAXPoy | VA.2P0S|VAXPoL | VA.2.P.07 |VAY.PoA
(n (Mz) 75-2 $7-x §7-1 | 568,8B-x | 560,B-2|L42R-X | B10AE-F | U1 ~Y
7 13.48 1.1
8 | i3.49 2.34
10 3 769 *| {-03
14 16.44 1.00
20 17.46 1.72 9.¢1
a3 18.3¢ .14 4.27
24 19.08 1.37 4.76 T\ 4
27 19.64 1.06, 2.74
29 19.86 : ; 3.92 S.ko
34 22.19 Add g |paae ) .16
s 22.67 Y——vg 2.640
3 23.39 “.04 2.35 9.18
19 24.80 - 3.92
40 14.99 LG4
4 24.9) .92 S.32
b1 25.09 6.25
4 26.05 2.86
Lt 26.33 1.9 )| 2.18
50 27.43 1.12 652
£ 2818 9.78
54 28.53 3.24 5.94
£5 29.2¢ 9.2
57 29.6¢ 2.42
éo 31.06 9.09
6l 31.02 3.58
61 3128 .47 | £.26
63 31.35 | v.14 1.90
69 138 2.44 8.L7
70 33.30 258 | 7.86
__ 72 | 34,16 €.00
(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST VAY.P.OE
(¥ %) BLANK ENTRIES SIGNIFY LOW SENSITIV:TY (M3 10 ) a0
] ' E-45 Rev |
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£ INSTRUMENT SENS(TIVITY MULTIPLIER, M;,
CALC. NO. M LINE NOS. 6"& 4°DCA-101 4 2'/2"k 2" DCA-113 l&
PIPE SYSTEM PwCy (Z/le) __ FROM Rez/cC.Prif  TO: _X-1y
¢ ISO NOS. SK- M -L5510a M, ~6433 Riv 6, “Ereaurer Revs /AN
wzgg?oa‘) (% %) ACCELEROMETER (i) .wmber/pip'e node-adirection
NUMBER| FREQ. |VAZ ol | YA-x.Por|vAY.Ro3 |VA.x.Poy | VA.2P0S|VAX.POG VA.2.P.07 |VA1.P.R f
) (HZ) 75-2 £7-x §7-41 | 586,8-x | Sbo, B-2| 42 B-X | BIOAE-ZF || €4I1B-Y
77 34.9¢6 .0S 9.27
78 | 3571 4.16 \
80 36.32 _— 3.93 " || 5.25
82 3728 | [Delelelh )) 5.89 2.26
91 L1:06 | N - . 4.1
94 41.63 2.36 | |3.i3
95 | 43.33 7.29 | 1.07 |
96 43.43 9.27 1.07.
103 44.25 /.55 1.60 .
106 4773 | 7.75 .63 k.96 :
108 49./8 .12 | |
. i 50.32 2.97 | 1.59 \
((C | e [ som - 633 “
13 50.91 2.87 1.63 \
1S 5/.6% 5.88
119 84L.74 5.83 &.77 1.0% “
1 57.54 152
(130 | §7.92 3.16 3.74 ]
131 6e.7¢ B.IS
133 5¢.97 b.eh 7’-85,
144 | ¢3.02 631 | $.32
47 | ©3.73 2.4 | |
152 67.32 9.09 3.5% il
162 T4.45 | 4.21 ¢.18 [ ]
1€z 74.48 3.32 5.94 I |
75 3.2 2.79 9.90 ' |
177 b gha3 L2y | 48 [ |
Y £2.20 . 1.5k bag |
: 184 £9.1¢ 6.0c ‘
\( L IR 1.82 E.O9ﬁ
() SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST ‘ég‘l\é-t': 58
(% %) BLANK ENTRIES SIGNIFY LOW SENSITIVITY (M;>10) ey

E-H‘I l Rou |



LN A A b s Sl # s M s s WP

o —

Wl o ot Mt i o e Yt AN, ' e

$p¢¢:f|cium 8031-P-363

a dx ~& 7-/.:
i INSTRUMENT SENSITIVITY MULTIPLIER, M,
=y CALC NO [-10- “5 UNE 05 £ 4 4°DCA-101, 8';"6 2" DCA-1ID

PIPE SYSTEM x rkau.a:vl- At TO: X-2y
I1SO NOS. Sr- u-_.s_n_mvgkms £iv 83, ~ . FF-DcA-113-81 RevE
wzg;?O&) (x#) ACCELEROMETER (i) number/pip'c rode-direction

NUMBER| FREQ. |VAZ Pol | VA.xPor [vAY.Ro3 |vAxPoy | VA.2PoS| VAL PO | VA 2P 07 [VAY PR

(n) (¥2) 75-3 $7-x $7-Y | S68,B-x | S0, B-2|6HDB-X | B10AE-F | §u1 ~Y
77 | 34.96 1.05 9.27

78 35.71 4.16

20 36.32 . 3.93°

92 37.28 Add tus|p2ae ) 5.89

9 41-06 ~————~— 4.1

. 42.63 236 ) 7.8
5¢ 43.33 7.2% 1.c7

9 43.63 9.27 1.07. ;
103 4§25 1.5 1.60 . |
106 4772 | 7.15 .63 | 4.9 |
108 49 s 6.12 l
it 50.32 .97 1.59

12 50,71 653

113 50.51 2.87 1.63

115 €169 | 5.88

e 8494 | S5.83 4.7 1.08

128 £7.54 1 6. 34
130 §7.93 3.14 3.74

1 31 58.78 5.1%

133 58.97 4b¢4 | o272
144 63.02 6.31

147 £3.73 i.64 7.00
152 67.32 9.09 3.57

162 T4.4% | 4L.81 .18

163 74.48 | 3.32 5.94

175 §3.26 2.19 9.90

177 URE! h.24 4.%1 o
18] 1%.30 15k | 2,0
184 89.19 6.0¢

186 | 9114 183 | 4.8

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST
(g*) BLANK ENTRIES SIGNIFY LOW SEnsImiviTy (M;> 10) Aden.l
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INSTRUMENT SENSIT/V/TY "WULTIPLIER, Min

CALC. NO. L_LQ_LL.B LINE NOS, &% 4°DcA-101, 3% 3" Dehuid

I1SO NOS. SK- M-:l"aum, -4b33 ey ca_

FROM : Lecsfc. Prif.  TO: X-t4 -
Liperoniel Rev§ _ VAN

RODE (%) (**) ACCELEROMETER (i) number/p/pe node-airection
NUMBER| FREQ. |VAZ Po\ |YA-x.o1|VvAY.Ro3 [VA-X.Pey VA.2.P05 | V4X-Pob | VA.2.P07 .Y.P.]
(") (Hz) 75-2 | $7-x §7-Y | 562,B-x | 560, B-2|6428-X | B10AE-7 | K418
88 | 9184 | 6.h4 \ /
190 94 .84 “.17 x.XG
151 96.09 bas | 474
92 9730 | .15 9.27 £y
195 $5.45 777 \

NN
L3 s F!Jf‘*
B S N
(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF rEST \r/?A'r\/aP'ﬁ £
(*-t:) BLANK ENTRIES SIGNIFY (OW SENSITIVITY (M;>10) " s
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N Spc::ﬁf;t:?ue.oil-?%g /3
{95 INSTRUMENT SENSITIVITY MULTIPLIER, M,

CALC NO. 1=10- 1JB LINE NOS &b 4'DCA-101, 8%7h 3" Dca-1id

YSTEM _PwCy (Z/e)  FROM Rusec Adb TO: X1
"S‘OPE"OSS-SS'%" M-iS6BRiv M k33 RevBa: EP-pcA-113-81 Rey
. .
VIBRATION ROMETER (i) number/pipe node.-direction
NODE () (%)  ACCELERO ( "/

NUMBER| FREQ. |vAZ Po\ | YA-xPou [vaY.Ro3 |VA.xPoy | VA.2PoS|VAXPOL V2207 |VAY.P.R
~(n) (Hz) 75-2 $7-x §7-4 | 568,8-x | 360, B-2|LH2B-X | BIOAE-7 | §47--Y
188 91.84 | €. L4

190 9k .84 La7 | .08

191 9.09 %35 | 2.37

192 97.30 4.05 .27 it

195 9945 92.¢2
e)

oo

(%) SXIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST
(% %) BLANK ENTRIES SIGNIFY (OW SENSITIVITY (M 10) dt. |
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Specification 8031-P-363

1.0 OBJECTIVES

1.1 The objective of the test is to verify that the
steady state vibratory levels of the piping systems
listed in Section 2.0 are within acceptable limits.

2.0 SCOPE

2.1 Those BOP (Balance Of Plant) systems within the scope
of the testing are listed below. Only those portions
identified in the Stress Isometric Drawings in
Appendix C and in the scoping P&ID's in Appendix D
are within the testing scope.

2.1.1 Main Steam (MS)

2.1.2 Feedwater (FW)

2.1.3 High Pressure Coolant Injection (HPCI)
2.1.4 Reactor Core Isolation Cooling (RCIC)
2.1.5 Reactor Water Clean-Up (RWCU)

2.1.6 Residual Heat Removal (RHR)

2.1.7 Core Spray (CS)

2.1.8 Standby Liquid Controli (SLC)

2.2 The piping systems included within the scope of the
testing shall be tested during start-up testing under
all normal modes. Testing during plant pre-opera-
tional modes may be substituted wherever practical
and egquivalent to operational modes.

3.0 ACCEPTANCE CRITERIA
3.1 Instrumented Piping

3.1.1 The acceptance criterion for instrumented
piping is that the maximum measured amplitude
of the piping response shall not induce a
stress in the pipe more than: a) 80% of the
endurance limit for 106 cycles of the material
for carbon steel piping: b) 60% of the
endurance limit for 10° cycles of the material
for stainless steel piping.

-le Rev. 1
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3.2

3.3

3.1.2

3.1.3

Visual

3.2.1

3.2.2

Small Piping and Instrument Lines

3.3.1

Specification 8031-P-363

The graphs included in Appendix F show pipe
acceleration acceptance criteria as a

function of frequency. Methods for applying
the criteria are also described in Appendix E.

The Test Engineer will implement only Cri-
terion A of Appendix E. Test results not ZCB
satisfying this Criterion will be evaluated

by Project Engineering.

Inspection

The piping may be qualified as acceptrable, if

upon visual examination a qualified test

engineer judges the vibratory response to be

within acceptable limits. Visual examina-

tion includes visual observation, tactile ZCX
evaluation and measurement using hand

held instruments.

Piping which cannot be judged acceptable,
based on a visual review by a qualified test
engineer, will require further testing as
necessary (to be determined by the qualified
Test Engineer), to assure that the maximum
steady state vibration induced stress is less
than that specified in Section 3.1.1.

Small pipe and instrument lines as described
below are inaccessible during start-up.
These lines shall receive a pre start-up
review in accordance with Reference 7.10

to ascertain that the restraint system is
satisfactory to limit vibration and stress
induced by process pipe or equipment to

acceptable levels. fo

a. Reactor pressure vessel water level
indicator instrumentation lines

b. Main steam instrumentation lines used
to monitor high steam flow

C. Reactor core isolation cooling lines
used to monitor high steam flow

d. Control rod drive lines inside contain-
ment required for SCRAM

- '& Rev. 1
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Lines found to be unacceptable during the !
review must be added to the instrumented
piping test scope.

3.3.2 Small pipe and instrument lines connected to
the piping described in Section 2.1 shall be
evaluated as follows:

a. Lines accessible during testing shall be
visually inspected for excessive vibra-
tion.

b. Lines not accessible during testing shall
receive a pre start-up review in accor-
dance with Reference 7.10 to ascertain
that the restraint system is satisfactory
to limit vibration and stress induced by
the process pipe to acceptable levels. ZCS
Lines found to be unacceptable during
the review must be added to the instrumented
piping test scope.

Based on a satisfactory evaluation of
the review, these lines are considered
acceptable if the vibration levels in
the connecting process pipe are within
the acceptance criteria given in
Section 3.1.

3.4 Piping systems exceeding the acceptance criteria
given in this specification shall be designated
as test exceptions in the test results. Test
exceptions shall be addressed and resolved in
accordance with Appendix E.

4.0 PRECAUTIONS AND NOTES

4.1 Vibration amplitude measurements in terms of root | Zﬁ&
mean square (RMS) values must first be corrected to
zero to peak values before comparison with the
acceptance criteria of Appendix E.

4.2 For lines inspected visually during testing, if in |ZC§
the judgement of the Test Engineer, the piping
vibrations are negligible, he may so indicate
this in the test results without any measurements
made by hand held instruments.

P-113(b)/13 -3-'[25 Rev. 1
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When measurements are made by hand held instruments
they shall be indicated in the test results and
shall include

a. the vibration quantity measured i.e; displace-
ment, velocity or acceleration.

b. the frequency of vibration associated with
each measured quantity

€. the isometric node point where the measurement
was taken and

d. the measurement axis with respect to global
coordinates.

The acceptance criteria shall be in accordance
with Reference 7.9 and the methodology of
Reference 7.8.

Snubbers shall not be used for steady state vibration | Zﬁ&
control without prior approval from PECo. If snubbers

are used to correct such conditions they shall be

evaluated for acceptability in accordance with NRC

MEB Question No. 77 against FSAR Section 3.9.3.4.lc.

The isometrics provided in Appendix C are used to | ZCS
show instrument locations and piping routing only.

Other sources must be consulted for pipe support

location, types, piping operating conditions,

layout dimensions, etc,

The Test Engineer llﬁ&

a. shall be qualified to make a visual deter-
mination of the steady state vibration
response of the piping system based on the
test results

b. must be familiar with the piping stress
analysis from a static and dynamic response
point of view

C. must be familiar with the operation of the
system being tested, or similar systems,
and understand any unique operational
characteristics of the system being tested

d. must be familiar with the instrumentation

and acceptance criteria for the test being
performed.

-4-‘[23 Rev. 1
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5.0

6.0

4.6

Specification 8031-P-363

e. must be familiar with the applicable technical
procedures and specifications.

It is acceptable that a team of personnel with
the above qualifications perform the testing.

Project Engineering shall designate those indi-
viduals qualified to perform visual examination. Zﬁ&

Piping systems that can't be qualified as accep-
table based upon visual examination or instrument
readings shall be noted by the Test Engineer as
test exceptions in the test results.

PREREQUISITES

5.1

5.3

Construction of the piping system, including in-
sulation, penetration sealing, etc., must be
complete and all pipe supports installed, inspected
and adjusted per Reference 7.4

The test equipment listed in Section 6.0 shall be
calibrated within the specified ranges and accuracies.

Prior to testing a system walkdown shall be con-
ducted to verify that the instrument locations fQ
are in conformance with this specification. '

INSTRUMENTATION

6.1

6.2

Those portions of the piping system inaccessible

for visual examination by the qualified Test Engineer
require remote instrumentation, signal conditioning,
and recording instrumentation.

The location, types, and directions of remote instru-
mentation transducers are shown in Appendices B and C.

Accelerometers must be located within one pipe
diameter of the position shown in Appendix C and
the sensitive axis must be within 15° of the axis
specified in Appendix B.

The transducers, signal conditioning equipment,

and recorders shall be capable of providing

a peak measured acceleration amplitude of 30 g's

between 2 Hz and 150 Hz. IZC§

-5" Rev. 1
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Accelerometers shall have a dynamic response

accuracy which equals or exceeds + .0lg residual ZCX
error and + 5% of reading at temperatures less

than cr equal to 400°F.

6.3.1 The test data shall be displayed for each
test in the form of acceleration amplitude
as a function of frequency. At the test
engineers request, the test data shall also
be displayed by one or more of the following
charts:

1) displacement, ve .ocity or acceleration
amplitude as a finction of time.

2) displacement or v2locity amplitude as a
function of frequ 'ncy.

The test data shall be provided on magnetic tape and
in chart form,

6.4.1 The tape recording speed and gains and chart
scales shall be such that there is no loss of
daca within the specified ranges and accuracies.

6.4.2 The data shall be in a format suitable for,
but not limited to; 1) single or double
integration, 2) spectrum analysis.

6.4.3 Factors for conversion of RMS data to peak ZCS
values shall be provided.

Instrumentation shall not be removed or disconnected
prior to final system acceptance and/or reconciliation.

It is anticipated that some piping system steady state
vibratcry levels might not be within the acceptance
criteria limits., Should this situation occur, it

will be up to the Test Director, after consultation
with the Test Engineer(s), whether or not to continue
the test. Project Engineering shall be informed
immediately of any test acceptance criteria exceedance.

All original charts and recorder tapes shall be pro-
perly identified, dated, and signed by the Test
Director and stored in accordance with Plant
Administrative procedures.

All test data recorded in the Test Results shall be

signed and dated by the Test Director and stored in
accordance with Plant Administrative procedures.

-6 = |£C§ Rev., 1
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6.9

6.10

6.11
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A copy of each chart shall be provided to Project
Engineering for information and action as necessary.

The instrument installation shall not affect the
operation or integrity of the piping within the
test scope or adjacent piping and equipment.

when visual inspection is used the Test Engineer
shall be provided with a portable vibration
measurement instrument suitable for measurement
of both frequency and amplitude of vibration.
The measuring instrument shall incorporate
filtering capability so that steady state vibra-
tions at discrete frequencies can be isolated
and measured.

REFERENCES

7.1

ASME Boiler and Pressure Vessel Code, Division 1,
Section III, 1971 issue with all addenda issued
through wirter 1972.

ANSI Power Piping, Code B31.1, 1973.

Piping Class Sheets, Summary Sheets and Standards
8031-P-300.

Technical Specification for Installation, Inspection
and Documentation of Pipe Supports, Hargers and
Restraints, 8031-P-319.

Final Safety Analysis Report Chapter 3, Section 3.9
and Chapter 14.

Stress Isometrics /‘Included in Appendix C).

Piping and Instrument Diagrams (Included in
Appendix D).

ASME Paper 83-PVP-11l. Criteria for Evaluating
Steady State Piping Vibrations of Nuclear Power
Piping.

ANSI/ASME OM3-1982. Regquirements for Preopera-
tional and Initial Startup Vibration Testing
of Nuclear Power Plant Piping Systems.

Stress Group Design Criteria for Piping Stress l ﬁ}
Analysis, 8031-P-403.
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Appendix "A"

STEADY STATE VIBRATION INSTRUMENTATION

LOCATION AND DESCRIPTION LIST

I Nos., of
System 1ID. System Locaticon Instruments
A Main Steam o/C 6
B Feedwater I/C
- Feedwater o/C 3
D HPCI Steam Supply I/C 3
E HPCI Steam Supply o/C 3
F HPCI Turbine Exhaust o/C 3
G RCIC Steam Supply I/C 3
H RCIC Steam Supply o/C Kl
J RCIC Turbine Exhaust o/C 2
K Core Spray /e Deleted
L RHR Shutdown Return I/C 2
M RHR LPCI I/C Deleted
N RHR Head Spray 1/C Deleted
P RWCU 1/C 8
Q RHR Shutdown Supply I/C 3

Total Instruments Outside Containment (0/C) = 21
Total Instruments Inside Containment (I/C) = 24

Total = 45

14 of the instruments are also used for Dynamic
Transient tescing per 8031-P-364.

P-113(b) /13 A-1 Rev, 1



Specification 8031-P-363

APPENDIX B

Test Point Information

P=113(b) /13



Specification 8031-P-363
Appendix B

Instrumented Piping

P-257/2



TEST POINT INFORMATION

System : A — MmAIN STEAM
Location : Outside Contesimmert
Isometric : SK-M=- S0%» Kev. N

Specification 8031-pP-363
Appendix B

Calculation No.: {-01- 226
MEASUREMENT
QUANTITY
MEASURED METHOD DATA , REMARKS
REMOTE VISUAL poInt | AXIS
INSTRUMENTATION! | INSPECTION2
ACCRIBRATION] VA Y. A.Of B232p Y
ACCeLERATION | A, Z,A.02 B2sA z
ACCELERATION] VA . 2,A.03 2404 -
B~ | Rev, |




Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : A — MaIN sSTEAM

VAN

Location : oUTSIDE CONTAINMENT
Isometric : SK-M=- 1504 Rev. #H
Calculation No.: 1-0t-226
MEASUREMENT
QUANTITY
MEASURED METHOD DATA ; REMARKS
REMOTE VISUAL POINT | AXIS
INSTRUMENTATIONI INSPECTIONZ
ACCELERATION | VA . X, A .04 P37 x EBR-107-H |
Acce LerATIOV ] VA.Y.A. 05 Pag Y
AcceleraTion | VAL X, A .06 PSeR X
B~ 2 Rev. |




Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : B - FEEDWATER
Location : NSIDE COLTANMENT
Isometric : SK-M- iSS2 [Kév, )

Calculation No.: { = 42 =0
MEASUREMENT
QUANTITY
MEASURED METHOD DATA : REMARKS
REMOTE VISUAL POINT AXIS

INSTRUMENTATION! | INSPECTION?

ACCELERATIOM] VA, E2.B, 0| 608 :
ACCELERATION] VA . X.B. 02 % e
accerenaTion| wVA.Y.B. 03 07 Y OLA-107-HR7
Accewuumﬁ VA . x.B.0g 1468 X
mu:uan VA. X.B.05 65" x DLA-107~- K|

| A\
YA

Accelerometere core olso veed tor dymermic trans/ ent
tewtimg per €031- P-3pu.

B- 3 Rev. |



TEST POINT INFORMATION

Specification 8031-P-363
Appendix B

System : C - FEEDWATER
Location : Oute/de Corteirmrment
Isometric : SK-M- 1553 Rey M
Calculation No.: F|-Is- %

MEASUREMENT
QUANTITY
MEASURED METHOD DATA ¢ REMARKS
REMOTE VISUAL pornr | AXIS
INSTRUMENTATION! | INSPECTION?
AccelERATIOD| VA.Z.£.03 39 2+ VALVE OfERATSR

Mo 1094

-

Acceleremetens are aloo yoed fon dypernie tremsent

tentinmg per €03)-pP-3

b4
B~ 4

Rev. |




Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : C - FEEOWATER
Location : Quteide Comto-irment

Isometric : SK-M- 1555 Rev. F &
Calculation No.: P|- 15-5!

MEASUREMENT
QUANTITY
MEASURED METHOD DATA . REMARKS

REMOTE VISUAL PoINT | AXIS
INSTRUMENTATION! | INsPECTION?
Acc:usaATbML VA . X .C. ol 13 - VALVE F::‘Eﬁ: ToR
Mo - (Feiz &

ACCELERATOM VA.Z.CL.02 Ise z

1
RBecelerometers ane aley veed for dyrammic troameie mt
tce-t:h-.b, per 6031-P-3Ly,
B- 5 Rev. |




System :D- HPCT Stearm Supply

Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

Location : |0SIDE cConTANMENT
Isometric : SK-M- 15922 Rev. L
Calculation No.: |-0(-o03
MEASUREMENT
QUANTITY
MEASURED METHOD DATA ; REMARKS
REMOTE VISUAL poINT | AXIS
INSTRUMENTATIONL INSPEC‘I‘ION2
ACCELERATIOM VA, X.D.o| 200E X
ACCELERATIOM VA . X.D.02 212 X
ccereraTien) WA.Y.D.03 400 j 3 VALUE ot mAToR
Mo.IFco2
DBA-10L-HI5

Rccelerermetens ere aloo vused for
tcet-’ny Per GU3l-P-34y

B~

d,r-lo..r-n.‘c_ tremrs,ent

Rev, |




Specification 8031-pP-363

Appendix B

TEST POINT INFORMATION

Calculation No.:Pi-0-72

System :E- HPCT 4tecirm évaly l&
Location : oursipe cowTatwmewT
Isometric : SK-M- 155¢ A Rev.P l&

MEASUREMENT
QUANTITY
MEASURED METHOD DATA . REMARKS
REMOTE VISUAL poiNT | AXIS
INSTRUMENTATION! | INSPECTION?Z
ACCELERATION VA, X.E . 0| 16 X VALUE OPERATCOR
MEe - P2
ACCEERAT) VA. X.E .02 47 X
ACCELERATION | VA X, E .02 7SA X

Acoci&r‘ameter“: At sy voe d #gr dy,-w_,,.,.,,‘g trame/ ent

*beetﬁnv per 80%1- P-34y
B~ 7 Rev. |



TEST POINT INFORMATION

Specification 8031-2-363
Appendix B

Systen : E - HPCL Steer Supply
Location : Outeide Ceomtel! Prment
Isometric : SK-M- (5563 Rev. NV
Calculation No.: Pl-24-5)

MEASUREMENT
QUANTITY
MEASURED METHOD DATA : REMARKS
REMOTE VISUAL pornr | AXIS
INSTRUMENTATION! | INSPECTION?
Mlcra-t‘-’om Leter La.&r Leter
B- & Rev. |



Specification 8031~-P-363
Appendix B

TEST POINT INFORMATION

System : F - HPCI Tur bime Exbacust

Location : ouTSiDe ConvTAtuAEeNT
Isometric : SK-M-

1522 EQ\/:E

Calculation No.:Fi-24-52

MEASUREMENT
QUANTITY
MEASURED METHOD DATA : REMARKS
REMOTE VISUAL point | AXIS
INSTRUMENTATION! |INSPECTION? |
rCCELEHAT‘CU vA.Y.F 03 ks 1 HBB"OQ'HLI

s-‘?léﬁk

Rev. |[

AN



Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System :F - HPcT Turbimre Eyhoust
Location : OUTSIDE CONTAINMENT
Isometric : SK-M- iS20 Rev, J
Calcula\:ion No.: Pi-24-52

MEASUREMENT

QUANTITY

MEASURED METHOD DATA . REMARKS

REMOTE VISUAL poInt | AXIS
INSTRUMENTATION! | INSPECTION?
ACCELERATION] VA. X, F,0| TS B
ACCELERATION VA.Z .F.02 45 A 2
8- 10| A\ Rev. |

VAN
Iﬁl



Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : G - RcIC 9tearm Suprly
Location : INGIDE  CONTAINMENT
Isometric : SK-M- 103 [evu.LlL
Calculation No.: !-01-02

MEASUREMENT
QUANTITY
MEASURED METHOD DATA ; REMARKS
REMOTE VISUAL poInT | AXIS
INSTRUMENTATION! | INSPECTION?
ACCELERATION | VA . X .G .0| 3268 x
ACCEERATION VA . 2.4.02 3328 z
hocgsraTIon| VAL X . G .03 aszc X

VAN

s-lliA Rev, |



Specification 8031-pP-363
Appendix B

TEST POINT INFORMATION

fystem :H-RcCIC Stearm ‘vff'y
Location : ouTsSiDE ConTAWMENT
Isometric : SK-M- (565 [Rev.G
Calculation No.: P!-22-5{

MEASUREMENT
QUANTITY
MEASURED METHOD SATA Y REMARKS
REMOTE VISUAL poINT | AXIS
INSTRUMENTATION! |INSPECTION2
ACCELERATOV| A Z . H 02 \CoE =z
pecereraTion| VA, Z.H. 04 Ao A z
B~ |2 |& Rev, /



TEST POINT INFORMATION

Specification 8031-P-363
Appendix B

System : W -RLIC Stearm Supply
Location : CUTSIDE CouTAMUMENT
Isometric : SK-M- (566
Calculation No.: P(-22-51

Rev.?

MEASUREMENT
QUANTITY
MEASURED +ETHOD DATA . REMARKS
REMOTE VISUAL POINT | AXIS
INSTRUMENTATION! | INSPECTION2
ACCELERATI OV VA. X.H, 0| TIAB X
acceteraTiog] VAL X, H.02 70 A b

B- FBI[C&

JAN



Specification 8031-P-363

Appendix B

TEST POINT INFORMATION

System :J- RCIC Turbire Exhowet
Location : ourside conymumenT
Isometric : SK-M- 64sSA Rey §
Calculation No.: P{|-22-55

VAN

B- '”,Ziﬁ

MEASUREMENT
QUANTITY
MEASURED METHOD DATA , REMARKS
REMOTE VISUAL poINt | AXIS
INSTRUMENTATION! | INSPECTION

AcceLsRATION] vaA, X, J. 0! ice X Deleted
AccewunovH vA. 2. J.02 45B =z
Acceleration| VA, X. .03 360 X

Rev, |



Specification 8031-pP-363
Appendix B

TEST POINT INFORMATION

System : K - CoRe spray

Location :

INSIDE CouTAIUMEVT

Isometric : SK-M- 1610 Rev.@

VAN

Calculation No.: 4-20-02
MEASUREMENT
QUANTITY
MEASURED METHOD DATA , REMARKS
REMOTE VISUAL poIint | AXIS
INSTRUMENTATION! | 1NSPECTION?

AcCcELEMTIOV] VA L Z. K, 0| 30€ P4 DPeleted

Ac:CLanoJm VA.Y. K.02 4s Deleted
B- 15| A\ Rev. |



Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System :L-RHR Shutdewm Ecturm [A
Location : wsipe conTAtuMEVT

Isometric : SK-M- 1548 A Rev.H

Calculation No.: 4-10- AA

MEZ “UREMENT

METHOD DATA REMARKS
Ax1s3

QUANTITY
MEASURED

REMOTE VISUAL POINT
INSTRUMENTATION! | INSPECTION?

ACCELERATIOU | VA, X, L.0| a8 x }IALVE SPEFR ATOR

peCELERATIOU] VA. 2. L .02 \3¢ -

TH.‘eF:'Fint-r
mvset be
tevted ot
Pormacl
0F€r\a,tina-
temperature,




iy ch R g Al e ot D s ke e i i S

Specification 8031-pP-363
Appendix B

System :M - RHE
Location : weipe
Isometric : SK-M=-

TEST POINT INFORMATION

LPCcT
COUTAIN MENT
1saz Rev. L.

Calculation No.: -t0-0§
MEASUREMENT
QUANTITY
MEASURED METHOD DATA " REMARKS
REMOTE VISUAL POINT AXIS
INSTRUMENTATIONI INSPECTIONz

ACCELERATION VA, Z .M. 0ol 3c 2 Deleted
ACCELERATION VA. Y. M. 02 5 Y Dclettd
hoeeraton)| VAL Z.M.03 120 - Deleted

PO

B- |7 ‘&

Rev. |




TEST POINT INFORMATION

Specification 8031-P-363
'Appendix B

System :N- RHR Heod Spre.y
Location : IMGIDE ConTAINWMEUT

Isometric : SK-M-

1642 Rev. F

AN
|4\

Calculation No.: {(-410-22
MEASUREMENT
QUANTITY
MEASURED METHOD DATA ; REMARKS
REMOTE VISUAL pornt | AXIS
INSTRUMENTATION! | INsPECTION?
accereraTion]  VA. Z.N.04 J0€ z Deleted
3~ |8 |A Rev. I




Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System :N- EHR Mead Spre-y '&
Location : INSIDE covTANMENT
Isometric : SK-M- 1550 Reév. P |&
Calculation No.: |- 0 - 09
MEASUREMENT
QUANTITY
MEASURED st DATA ARMARKS
REMOTE VISUAL pornt | AXIS?

INSTRUMENTATION! | INSPECTION?

s o ELERATION VA, X.N.OI 2208 x Deleted

accereraTionl VALY.N.02 154 Y Deleted

B-HI& Rev, I



TEST POINT INFORMATION

Specification 8031-P-363
Appendix B

System : N- EHR Head Spre-y

YA

Location : |uside CORTANMENT

Isometric : SK-M- 67249 A Rev. D

Calculation No.: - (0 - 09

MEASUREMENT
QUANTITY
MEASURED METHOD DATA a REMARKS
REMOTE VISUAL pornt | AXIS
INSTRUMENTATION! | INSPECTION?

acceeramioll VA, XN, 03 74 . Peleted

B~ 2D &

Rev, [



Specification 8031-p-363
Appendix B

POINT INFORMATION

System : P- EwCU

Location : NGIDE covTANMENT
Isometric : SK-M- 15513 Reu. M
Calculation No.: «-t0-UB

MEASUREMENT
QUANTITY

MEASURED METHOD DATA

3
REMOTE VISUAL porny | AXIS
INSTRUMENTATION! | INSPECTION?

REMARKS

ACCBLERATI OV VA, Z.PR oI 75 2

ALVE OPEeRATOR

ACCELERATION VA. X.P. 02 37 x
’}”‘ ~1f27

Th s ‘.mF‘r-r
Mmvet be
teoted at
rorrmo.|
0F¢r‘¢.t. Hz—
temperature,

I-R,l& Rev, |




Specification 8031-p-363

N

Appendix B
ZET ’0!" INFORMATION
System : P- Rwe v
Location : WempE couTatw MeNT
Isometric : SK-M- 6433 PRev. G
Calculation No.: (-i0-4R3
MEASUREMENT
QUANTITY
MEASURED METHOD DATA o REMARKS
REMOTE VISUAL poINT | AXIS
INSTRUMENTATION! | INSPECTION?
uccaemaTiov | ya,x,.P. 04 560 B . This Fip.‘hy
muvet be
ACCOLERATION VA.Z,P,086 C60R z
tewted ot
NCCRLERATION VA, X.P, 06 CaAnR x H"”*“}
Op €re tt'njo
ternfemtur*e.
B-22 l A Rev. |



TEST POINT INFORMATION

System :P- EwWCQ

Specification 8031-pP-363
Appendix B

| AN

Location : (V%0  eonTAIuMEUT
Isometric : SK-M~ SP - pca-|1d3-El [Rev, 5
Calculation No.: (-0 -0 I 2
MEASUREMENT
QUANTITY
MEASURED METHOD ‘DATA . REMARKS
REMOTE VISUAL porny | AXIS
INSTRUMENTATIONI INSP!CTIONz
ACCELERATION VA. Z.P.07 S10E < l A
acceLematioy]  VALY.P.08 2478 v Peleted
hccclcmt.'cﬂ# VA.Y. P.OY 847 %
Thie pipP Per
muvet be
tevted ot
Nor el
OP¢f~‘t’ ' r-vs’
témperature,
B- <3 IA Rev. |



TEST POINT INFORMATION

System :Q* RHR Shytdewr Supply
Location : weine conTAaumMENT
Isometric : SK-M~- (546 Fey. J
Calculation No.: {-1o - 10

Specification 8031-p-363
Appendix B

MEASUREMENT
QUANTITY
MEASURED METHOD DATA . REMARKS
REMOTE VISUAL LoINT | AXIS
INSTRUMENTATION! | INSPECTION?
AccEERATION] VA, X.Q. 0| 292 X PLA-I0Y- H2 G
aceweraTioyl VA.Z.@.02 3148 2
rcckLErATIoV] VA« Z.Q.03 42 z

VALLE CIPERATOR
IFo8oA

This F-Fiﬁa’
Mmuet be
teoted at
Mor o |

apdro.tﬂ"'y

fngC re.ture,

B- 24 l&

Rev. |



o I Specification 8031-P-363
Appendix B

Visually Monitored Piping

P=257/2



System :
Location :

Specification 8031-p~ 363

Appendix B

TEST POINT INFORMATION

FEED WATER
OUTS 1DE

CoMNTAINMENT

Isometric : Sk-M- 248 Rev. ]
Calculation No.: |-15-51A

MEASUREMENT

QUANTITY
MEASURED

METHOD

REMOTE

INSTRUMENTATION!

VISUAL

INSPECTION?

DATA

3
pornt | MIS

REMARKS

Rectlereticr

v~

1

25 ‘zﬁ



Specification 8031-p~ 3613
Appendix B

TEST POINT INFORMATION

System : FEEDWATER

Location : AUTSIDE CONTAINMENT
Isometric : S¥=M- 249 A Ecv. R c
Calculation No.: |- 15-5)

MEASUREMENT

METHOD DATA REMARKS

3
REMOTE VISUAL pornr | M1
INSTRUMENTATION! |1nspECTION?

- + -4
Lu.m re%om

v’

QUANTITY
MEASURED

-2 |4 nov. |



System : Feecdwater

—— —— — -

Specification 8031-P-36)
Appendix B

TEST POINT INFORMATION

Location 1 duteid e Combeimment

Isometric : SK-M=- 2993 Eev.R
Calculation No.: |-I15-S1A

MEASUREMENT
QUANTITY
MEASURED — J DATA . REMARKS
T REMOTE VISUAL pornr | AXIS
INSTRUMENTATION! | INsPECTION?
F T e —
Recelerotion v
—t — e e -
L I Rev, |




Specification 8031-P-361]
Appendix B

TEST POINT INFORMATION

System : Residvuel Heat Rermovel
Location : Outeide Comboinment
Isometric : SK-M- 1GO0@ A eu. B)
Calculation No.: 1-/10-6¢6

VA

-2 |A§

MEASUREMENT

QUANTITY
MEASURED METHOD DATA , REMARKS

REMOTE VISUAL pornt | MX1S
INSTRUMENTATION) | INSPECTION? 4
{ # ———-
Accelenst om v

Rev. |



Specification 8031-pP-361]

Appendix B
TEST POINT INFORMATION
system :Replduel Heat Eermoval IA
Location 1 ouTSIDgE  cowTAUMLEWT
Isometric : SK=M= 15u A Rev. M
Calculation No.: Pt-10 -~ 60 A
prm— S S
MEASUREMENT
QUANTITY
MEASURED | MTROO DATA . REMARKS
REMOTE T visvar |, | vorwr | AXT8

INSTRUMENTAT ION} xnnc'nou’

Jr.——-h———-r ————— -—

POCRLERAT A

- 29 | A\ Rev, |



Specification 8031-p-36)
Appendix B

System |+ Kevi dvel Heat Repmove. |
Location 1 Jutvide Comtoimment
Isometric 1 SR-M~ I8/I1C Rev. M
Caloulation No.: PI-10-69

e — e — —
MEAS UREMENT
QUANTITY | — T——
MEASURED WETHOD | oama . REMARKS
[ Smors | vieoar | vonwr | AX18
INSTRUMENTATION! | InsPECTION?
Pece lomt o V4

»30 Rev, |

e - EN A e W LB e W .



Specification 80)1-pP-36)
Appendix B

IEST POINT INFORMATION

System 1 Revidvol Heat Rermove.
Location i duteide Cortainment
Isometric 1+ SK-M=- 1§ /Y A Rev.L
Caloulation No.ifl - 066

QUANTITY
MEASURED

[Accoieration

ﬁ

e——

v

NETHOD F DATA
REMOTE VISUAL POINT
INSTRUMENTATION) | 1nspECTION?

MEASUREMENT

A




S s Sl

Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : Eesduc| Heeet Rermova ,
Location : Juts/de Comto-imment !
Isometric : SK-M=-156/4 3 Reuv, K
Calculation No.: P|-|0-5( |

MEASUREMENT

QUANTITY

MEASURED METHOD

DATA REMARKS
Axis3

REMOTE VISUAL POINT
INSTRUMENTATION! | INSPECTION?

Becelerationd o/

B~ 32 Rev. |




TEST POINT INFORMATION

Specification 8031-P-363
_Appendix B

System : - RESIDUAL HEAT REMOVAL
Location : ouTSIDE
Isometric : SK-M- 1§16 A Rev.F
Calculation No.: F|-10-€0O

CoNTAMIVMEVTT

MEASUREMENT
QUANTITY
MEASURED METHOD DATA 3 REMARKS
REMOTE VISUAL pornt | AXIS
INSTRUMENTATION. | INSPECTION?
AccetevAaT o i
E- ‘53[[\3 Rev. |




specification 8031-P-363
_Appendix B

TEST POINT INFORMATION

System : -ReSIDUAL HEAT REMOWAL
Location : ouTSI(DE CoOwTAILMEWVT
Isometric : SK-M- (Si2 A Rev.FP
Calculation No.: P/[-10-b5A

MEASUREMENT
QUANTITY
MEASURED METHOD DATA g REMARKS
REMOTE VISUAL pornt | AXIS
INSTRUMENTATION! | INSPECTION?
ACLELERATION v
B- 3y |ﬂ Rev. |

> B



Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : Kesidual Heet Retrove |
Location : Outside Cortoimrrment
Isometric : SK-M-(5/G B Rev,

Calculation No.: Pl-10~-b2

MEASUREMENT
QUANTITY
MEASURED METHOD DATA ’ REMARKS
REMOTE VISUAL pornr | AXIS
INSTRUMENTATION]! | INSPECTION?
[Aecelenstion| Ve
B- 35 Rev. |




Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : - RESIDUAL HE AT REMOWAL
Location : OUT®IDE ConTAILMEUT

Isometric : SK-M- {624 A Rev. K
Calculation No.: PI-10-6 R

AEASUREMENT
QUANTITY
MEASURED METHOD DATA : REMARKS
REMOTE VISUAL pornt | PAXIS
INSTRUMENTATION! |INSPECTICN?
ACCELERATICM >

3-35!& Rev. |



Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : Reo,dve| Heet ITemovad

Location : Outei/d ¢ Comte inment
Isometric : SK-M- 524 & Rev. Y
Calculation No.: P|-10-(7

MEASUREMENT
QUANTITY

MEASURED METHOD DATA REMARILS

Axis3
REMOTE VISUAL POINT
INSTRUMENTATION! | INSPECTION?

Becelerstion .

B- 37 Rev. |

e e - —————— —— ——— —— -~ . ——— - % 4



Specification 8031-P~363
Appendix B

TEST POINT INFORMATION

System : RESIDUAL HEAT REMOVAL.
Location : oOuLTSIDE CORTAINMENT

Isometric : SK-M- 524 [Cev, £

Calculation No.: Pi-10-99

MEASUREMENT

QUANTITY

MEASURED METHOD

REMOTE VISUAL
INSTRUMENTATION! | INSPECTION

ACCELERATION




Specification 8031-P-363
rppendix B

TEST POINT INFORMATION

System : Residue! Heet Rermove!

Location : Lmside Comteinmért
Isometric : SK-M- 1542 Rev. L.

Calculation No.: |-10-06

MEASUREMENT

QUANTITY

MEASURED e DATA REMARKS

AXIS3

REMOTE . VISUAL POINT
INSTRUMENTATION- INSPECTION?

flecelerctior o

B- 39 l& Rev. |



Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : [Cesviduo!| Heat RBermovo-l

Location : Imeide Compte-inmenrt
Isometric : SK-M- 1549 Rev., F

Calculation No.: |-iQ0-2=
MEASUREMENT
QUANTITY
MEASURED METHOD DATA ; REMARKS
REMOTE VISUAL pornt | AXIS

INSTRUMENTATION! | INSPECT TON?

Wecélepaton s

b

VAN

3-90|& Rev. |



TEST POINT INFORMATION

Specification 8031-pP-363
Appendix B

System : Resid. ~| Neet Rermove |
Location : Ireu;de Ceomtetntrdm®
Isometric : SK-M- 550 Rey. P
Calculation No.: |-10-09

SETIVAN

MEASUREMENT
QUANTITY
MEASURED METHOD DATA - REMARKS
REMOTE VISUAL pornt | AX1S
INSTRUMENTATION! | INSPECTION?
freelention| "
Rev. |




N e e e

Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : CORE SPRAY Iéii
Location : OuTsiDE COUTAIUVMENT
. Isometric : SK-M- {574 Rey, 7 I

Calculation No.: Pi{-20-57

MEASUREMENT

QUANTITY
MEASURED METHOD DATA REMARKS

Ax1s3
REMOTE VISUAL POINT
INSTRUMENTATION! | INSPECTION?

Rev. /




Specification 8031-P-363

Appendix B

TEST POINT INFORMATION

System : - CORF SPRAY
Location : JTSIDE conTAalny MET
Isometric : SK-i~ 575 4 Rev. N &

Calculation No.: Pl-20-56

MEASUREMENT
QUANTITY
MEASURED METHOD DATA , REMARKS
REMOTE VISUAL poInNT | AXIS
INSTRUMENTATION! |INSPECTION?
ACCELERATION o

B- HB[& Rev. |



Specification 8031-P-363

Appendix B

TEST POINT INFORMATION

System : Core ‘:Fno.y

Location : Outeide Comto-inmertt
Isometric : SK-M- G758 Reyu. N
Calculation No.:FP|-ap-57

MEASUREMENT
QUANTITY
MEASURED METHOD DATA : REMARKS
REMOTE VISUAL pornr | AXIS
INSTRUMENTATION! | INSPECTION?
Aecc elevet! 0 m .
B-HY l & Rev. |



Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : Core %pre-y

Location : Ime'd@ LomteimmentT
Isometric : SK=M- 110 Rev.§
Calculation No.: I-2A0-0Z

MEASUREMENT

QUANTITY

MEASURED METHOD DATA REMARKS

axis3

REMOTE VISUAL POINT
INSTRUMENTATION! | INsPECTION?

Recelernt.on Vv

B~ 95'& Rev. |



Specification 8031-P-363
Appendix B

TEST POINT INFORMATION

System : Reovidue.| Heot Eermovo-l
Location : Tt uide Lorteinment

Isometric : SK=M- 7G4 A Kev. D

Calculation No.: |=-|9-09

MEASUREMENT
QUANTITY
MEASURED METHOD DATA - REMARKS
REMOTE VISUAL pornt | MXIS
INSTRUMENTATION! | INSPECTION?
I-HQICIE Rev. |



Specification 8031-P-363

Appendix B

TEST POINT INFORMATION

System : Residued Bect 'Zér'houa-l
Location : [moide Lopnteintmemnt

Isometric : SK-M=- (764 [3 Rey D

Calculation No.: Pl-/0-271

MEASUREMENT
QUANTITY
MEASURED METHOD DATA : REMARKS
REMOTE VISUAL pornr | AXIS
INSTRUMENTATION! |INSPECTION?
chmflon Vv
B- 47 Rev. |




Specification E031-p=- 363
Appendix o

TEST POINT INFORMATION

System : STAND - BY LIQUID CoNTROL
Location : CUTSIDE CoNTAINMENT
Isometric : SK-M- $P-ccB-ll4-&| Kev. |

Calculation No.: 4P-(,-780 ' ﬁ}
MEASUREMENT
QUANTITY
MEASURED METHOD DATA d REMABKS
REMOTE VISUAL pornt | AXIS

INSTRUMENTATION! | INSPECTION?

ACCE(ERATW

v’




Specification 8031-p=- 363
Appendix B
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TEST POINT INFORMATION

ogllie

(1) VA=V bretion Acceleéremeter
(ii) Sensitive axis

(iii) System Identification

(iv) Instrument No.

Visual inspection of vibration will be
conducted by the Test Engineer by means of
a walkdown,

1f vibration measurements are required
hand held instruments may be used and if
necessary remote instrumentation may be
installed.

X = East

Y = UP
2 = South
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Specification 8031-P-363

Appendix D
LIST OF SCOPING P&ID's:
P&ID's No. Title
M-01 Main Steam
M-06 Feedwater
M-41 Nuclear Boiler
M-43 Reactor Recirculation Pump
M-44 Reactor Water Clean-Up
M-48 Standby Liquid Control
M-49 Reactor Core Isolation Cooling
M-50 RCIC Pump Turbine
M=51 (Sheets 1 & 2) Residual Heat Removal
M-52 Core Spray
M-55 High Pressure Coolant Injection
M-56 HPCI Pump Turbine

P-113(b) /13 D-1 Rev, 0
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Acceptance Criteria f»~ Remotely Monitored
Inaccessible Piping

E.l.l

E.l.2

As required by Section 4.8 the Test Engineer shall
identify as test exceptions those systems in which
he determines that vibration is unacceptable for
continued operation.

Criteria for identification and evaluation of test
exceptions are provided in the graphs and tables on

page E-7 through E-50. These criteria identify l[fx
test exceptions at four different levels of evalu-

ation described as follows.

Criterion A: A steady state single or multiple mode
vibration producing measured accelera-
tion lying within the NEGLIGIBLE region
of the criteria shall be considered
acceptable for long-term operation.

Criterion B: A single harmonic motion (single fre-
quency) vibration producing measured
acceleration lying within the ACCEP-
TABLE region of the criteria shall
be considered acceptable for long
term operation.

Criterion C: A multiple mode vibration producing
measured acceleration outside the
NEGLIGIBLE region shall be evaluated
as follows,

The frequency distribution of mea-
sured acceleration shall be deter-
mined and the modal components of
measured acceleration a, and the
associated frequencies ?n shall

be combined according to the
following rule:

N
an
<R Criterion C
n= fn

E~1 Rev. 1
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Vibrations satisfying Criterion C shall
be considered acceptable for long term

operation. Values of R) are provided in

the graphs on pages E-7 through E-26.

Criterion D: A multiple mode vibration producing

measured acceleration not complying
with Criterion C shall be re-evaluated
by Criterion D, using instrument

(i) and mode (n) multiplication
factors (mj,) as follows:

N
Mindn
S ——— < Ry Criterion D
n= £ 2
n

Vibrations satisfying Criterion D shall
be considered acceptable for long

term operation, Values of R, and ™
are provided in the graphs and tables
on pages E-7 through E-~50. In
applications requiring Criterion D,
Project Engineering should be notified
and consulted regarding the apropriate
procedures,

E.1.3 Pipe vibrations failing to satisfy any of the cri-
teria A through D shall be reported by the Test
Engineer as a test excepticon. After consultation
with the Test Director and with Project Engineer-
ing he may elect to either:

(1)

(2)

Recommend that the vibration amplitude be
reduced to acceptable levels by pursuing
the procedures outlined in E.3 or;

Supply Project Engineering with the complete
test record for the unacceptable system
vibration, including frequency distribution
of all instrument acceleration measurements
and procure and forward to Project Engineer-
ing additional test information as requested
by them,

E‘Z Rev. 1
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Project Engineering shall evaluate the test
exceptions as required in E.1.3, employing the
test records of E.1.3(2). The methods used
shall conform to widely accepted methods for
modal analysis of piping systems and the
material endurance limits provided in the

ASME Section III Code. Criterion E shall be
applied, as follows:

(a) For Carbon Steel Piping
S < .88a +Criterion E

(b) For Stainless Steel Piping

S < .6Sa

where S = calculated multi-mode vibration stress
according to the rules of the appro-
priate ASME Code classification and
ANSI/ASME E-3 OM3-1982 requirements
for vibration testing stress intensi-
fication factors.

ASME Code Section III design fatigue
stress for 10° cycles of vibration.

Systems satisfying Criterion E shall be
considered acceptable for long~term
operation. Systems failing to satisfy
Criterion E shall be reported as
unacceptable and categorized as follows:

a. Normal operation may be continued
for a specified number of days
while the procedures outlined in
E.3 are being developed and
implemented;

The system must be shut down with=-
ut delay in order to avoid excessive
accumulation of fatigue damage.
Procedures described in E.3 must be

P-279/3




Specification 8031-P-363

Appendix E

developed and implemented to reduce

the vibration to acceptable levels
before operation is resumed.

E.2 Acceptance Criteria for Visually Monitored
Accessible Piping

E.2.1

E.2.2

P~-279/3

As required by Section 4.8 the Test Engineer
shall identify as test exceptions those sytems
which he determines that vibration is un-
acceptable for continued operation. After
consultation with the Test Director and

with Project Engineering he may elect to
either:

(1) Recommend that the unacceptable vibration
amplitude be reduced to acceptable levels
by pursuing the procedures outlined in
E.3.

(2) Supply Project Engineering with the
complete test information record for the
unacceptable system vibration and pro-
cure and forward to Project Engineering
additional test information as requested
by them.

Project Engineering shall evaluate the test
exception, employing the test records in
E.2.1.(2). The methods used shall conform to
widely accopted methods for modal analysis

of piping systems and the material endurance
limits provided in the ASME Section III Code.
The criteria to be used by Project Engineering
for evaluating pipe vibration stress as accept-
able are as follows:

(a) For Carbon Steel Piping

S < .Bsa

E—‘ R.V. 1
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For Stainless Steel Piping

S < .6Sa

where S = calculated multi-mode vibration

stress according to the rules of the
appropriate ASME Code pipe classification
and ANSI/ASME OM3-1982 requirements for
vibration testing stress intensification

factors.

S5 = ASME Code Section III design fatigue
stress for 106 cycles of vibration.

Systems satisfying the criteria of E.2.1 or
E.2.2 shall be considered acceptable for long-
term operation,

Systems failing to satisfy either criterion
shall be reported as unacceptable and
categorized as follows:

a. Normal operation may be continued for a
specified number of days while the pro-
cedures outlined in E.3 are being develo-
ped ana implemented.

D. The system must be shut down without delay
in order to avoid excessive accumulation
of fatigue damage. Procedures described
in E.3 must be developed and implemented
to reduce the vibration to acceptable
levels before operation is resumed.

Procedures for Correcting Excessive Vibration

E.

3

ol

Systems ‘n which vibration remains unacceptable

shall be modified in accordance with procedures
adopted trLo:

(1) eliminate or reduce source of the
vibration, or

E-S Rev .
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(2) suppress the vibration by means of fluid
dynamic energy absorbing devices,

(3) modify the dynamic response of the pip-
ing system by adding or deleting piping
restraints and mechanical energy
absorbers, or;

(4) other unspecified means.
E.4 Final Disposition of Test Exceptions
Following adoption of any of the measures noted in
E.3 the piping system shall again be tested and re-
evaluated under the same plant operating conditions
that produced the unacceptable vibration,

The procedures specified in E.1 or E.2 as appropriate
shall be repeated.

P=-279/3 E~6 Rev, 0
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Steady State Vibration Expected (Maximum

Allowable) Acceleration vs. Frequency Charts
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Specification 8031-P-363
Appendix E

Table of Instrument Sensitivity Factor

(Mj,) for Vibration Accelerometers

P-113(b) /13



spee—i{:"cd-i&; g§03) - P-363

| - Appendix - E | ofF 2
INSTRUMENT SENSITIVITY MULTIPQ/ER M.,
CALC. NO. l-d1=22k LINE NOS, 16'288-14, 4 "es 07, ese-ie7 & CTenedion '
PIPE SYSTEM MARIN STM 2 £BYP FROM _X-7&  TO: S¢-Y
ISO NOS. SK-M-_503 Rgx N /504 Key W MB
WSZZ ?o& ) (% %) ACCELEROMETER (i) numbcr/pip'o node-direction
numBeR| FREQ. |VAN.A.ollvAZ4.02|vazZ.A.00 VA.X-A o4 |VA.Y.A.05 | VA x.A .06
(n (HZ) B23B-Y |B2S5A-2 [B4OA -2 P31-xX | P3s-Y ‘| PSeB~-X
! 7.842 3.51
3 11.78k 1.80 4.2
. 12.438 4.95
§ 14.088 .40 1.3)
9 [4.668 1.40 .63
10 15.932 | 6.7 .84 3.54
' 16.138 2.18 5.68
12 17.376 | - 2.65 :
14 1§.73k 5.43 3.0k
18 10.379 5.4
16 20.778 3.90 2.68 ?.35
] 24.187 .19 1.13 .87
20 15.221 g.hi 1.4é 1.35 1.23
2/ 26.342 .69 3.79 2.9
22 26.52! 8.76 2.0k .08
3 27.13% 5.67 .88
24 28533 | 2.23 b7 538
15 18.870| -6k 6.1/ 3.00 .41
17 29.519 .77 6.0¢
Lz 29.65/ 2.22 2.%Y {11
9 20.169 (.15 5.75 2.00 1.30
3o 10.309| !.19? 1.72
3) 30.51Y 5.68 7.16
32 31,141 ?.40
33 31.529 8§79 2.62 l.10 3.10
34 32.099 §.33
36 13,084 2.72
£l 4 15.246 9.80
19 18.761 &
41 38.55/ .72 7.9 679

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST
(% %) BLANK ENTRIES SIGNIFY (OW SENSITIVITY (M, > 10)

E-26 @Rev /



)

INSTRUMEN 7

CALC. NO. -2l=246k LI!NE NOS _L‘""“' ol ‘MH”.
FROM :_X=7 TO"

PIPE SYSTEM IMAIN

specsification Ge3i-P-363
AppendiX - E

2 0F 2

SENSITIVITY MULTIPLIER, M,,

§'EBB-10T & 6’:59 :al,

Sv-4

1SO NOS. SK=M~-1503 REXN ‘IAIQ gLu

VIBRATION

MODE (%) (**) ACCELERONETER (i) numberyptpe node-d:rcchon
umgeR| FREQ. Ty .ollvaz.A.02|vaZ.A.00 VA xA.04|VAY.A.05 | VA.X. A .06

- (W2) |B23B-Y |B2sA-Z B4OA-Z F31-% | P3s-y -| PSbB-X

b2 41.03) 3.47

L7 429506 2.09

4% PERY L 3.59

%i 49.815 4.59

54 §56.292 3.6/ 2.0l

55 56¢.135 I-36 5.75

57 60.23% .74

58 ©1.915 2.34

59 §2.013 3.06

60 C4.h82 2.33

¢/ ¢5.270 3.77

64 7.778 5.49

65 eq.1Te 3.34-

66 69.327 403

67 71150 I.'5

69 73.047 4 %8

8¢C £7.8¢4 5.43

27 95.2:4 526

§e 97626 353

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST

(¥ %) BLANK ENTRIES SIGNIFY (OW SENSITIVITY (M;>10)

E-R7 l&m }



&

VIBRATION

)

Specification 8o31- P-363
AppandiX —E

INSTRUMENT SENSITIVITY MULTIPLIER, M;,

CALC. NO. iz12-0!  LINE NOS t4DuA-o5; 24520 512" DLA-107
 PIPE SYSTEW _rFzspws-=e A (2/C) FROM_RPv TO: _X-9A
1SO NOS. SK-M~-_J5%2 Zex

J

A

MODE (%) (*%) ACCELEROMETER (i) numberypip'e node-direction
| NUMBER| FREQ. |VAZ.8 o\l /A x.8.00|VA.Y.B.03|VA-x 2.0 ! YA.X 8.0
(n) (Hz) | 4og-2 | 9b-x | 107-¥ | I14SB-X| leS-X
I 12.57 1.8 .31 7.26
, o 13.20 2.92 6.33 2.24 7.640

° 19.03 §-32¢% 1.40 2.48

7 19.64 .02

18 1.2 6.5 3.7 I. &5

20 3125 3.22

22 32.59 2.96
23 3291 4.74 h.oao
1z 424 5.%0

y 8 Fh.ge 2.70

17 i5.%¢ 3.6/ 3.61 5.94
31 Lo.00 945 4.00

32 42,22 | 4.24 4.55-

24 45.23 L2k 1.06
44 53.23 9.83 L.ov
L7 56.99 1.76 €.80
5é E¥.41 §.67 4.75
6! 76.59 6.1¢ 3.76
os 82.¢4 T.11 237 ] 4.32

é€ 8§4.56 7.5 3.09
72 $5%0 3.34

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST

(% %) BLANK ENTRIES SIGNIFY oW SENSITIVITY (M>10)  E-ag| A\ rer |



5pe:i${cntion 803~ P-3(~
‘ Appandix -

% INSTRUMENT SENSITIVITY MULTIPLIER, My A
- LALC. NO El"ﬁ'i LINE NOS 2o DBEB-0L 24" & ; DBF-i03 l

PIPE SYSTEM =2zpwr7eR /Dlc) FROM _X-C< TO: 7urs 8.0G.
/SO NOS. SK-M==c. fry M= s Ry E I;/_L_l

VIBRATION (% %) ACCELEROMETER (i) number/pipe node-direction

MODE (%)
NUMBER| FREQ. |YA X L.0I|VA.ZL02{VA.E.C.8
(Hz) 12-x | SE-Z | 29-%
1 8.0 4.00 1.04
22.36 Q.09 i

L2.54

L4.59 6.12

L4.78 4.90

27.76 §.53
28.0!

32.75 . 9.09

35.L8

36.73

37.48
“2.43
47012
ABT e

51.33

$1.73
§2.3%

SRR O

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST
(% %) BLANK ENTRIES SIGNIFY LCW SENSITIVITY (M;.>10) E-29 1&&:« /




Specification 8031-p-3¢32

Angnd-x -
i INSTRUMENT <IENSIT/V/'I’Y MULTIPLIER , M,
ﬁjlﬁi o i 'gn_m?':f:_u L MSCO  TOL X=tl
150 NOS. SK- '-'ﬁi Eep L MB
wzgggm&) (**) ACCELERONETER (i) numbel’/p:pe node-d:rechon
NUMBER| FREQ. |VA.X.D.0\|YA.X.Dox| VA.Y.Do3
) (HZ) Q00E-X| 212-X% 4 00-Y
3 13.90 I.18 9.92
4 14.99 1.58 l.1@
é 16.69 8.77 z2.65 2.19
7 17.79 6.29 3.9¢6 5.63
8 20.24 2.9
¥ 21.9] “.39 2.89
29 50.78 6.10
35 36./8 .35
42 37.97 Lt “.86
L3 19,12 2.3% 6.69
s 43.25% 1.09 a.79
5| 4L5.87 1.04
54 50.2¢8 b0 7.86
s9 56.59 1.98 3.69
€3 $8.45% (S A 2.11
65 §9.54 3.12 2.40
69 63.75 103 L.7¢
70 §3.89 500 b.76
$2 72.33 Iy
g5 7727 .04 3.35
91 g1.14 7.94 2.5/
a3 $2.9% £.92 k4o
9§ £7.97 6.65 i.88 :
s

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST

(¥ %) BLANK ENTRIES SIGNIFY CW SENSITIVITY(M'-n> 10) E-30 IARE"- |



i

INS/RUMENT SENSITIVITY MULT/PLIER M,

_CALC. NO.PL=10-72  LINE NOS,

PIPE SYSTEM _HPeZ STM. (ole |
_ISO NOS. SK- M

VIBRATION

-/555 A Eev. P

(

(2" EBE-108

-Specification 803! P-363

Ap”nd\ X -

VAN

FROM _X=# _____ TO: IS« A

MODE (%) (**) ACCE‘-ERONETER (:) number/p:pe node-d:rechon
NUMBER| FREQ. |/A.X.E.oi| VA X.E02 ‘/A.x.E.o.;
(n) (Hz) lo-X | H47-x | 154-X
I 10.68 5.98 2.15

3 13.80 2.55 2.43

- 13.56 1.40 1v2.9 &2
- |, ok 7.63
¢ 1445 4.00

y 1511 2.94 9.44 6.29
T 15.87 .o

(0 16.56 2.82 4.25 »
il 17.32 1.92 7.81 £.95
I & 20.89 Z.48 .31 9.c8
16 21.75 155 1.91 Lok
17 23.18 4.90 .8

I8 13.70 5§.35- b7}
>0 25.00 2.52

Zl 15.79 4.00

2l 28.29 3.49¢

14 34.36 2.39

29 38.8¢ (.39

sl k2.8 1.67 /.85 3.7
34 “iu.51 7.13 €.33 2.07
57 47.26 2. 44
3¢ b8.52 §.07 1.32
39 L8.89 3.70
49 62.78 4.12
£3 7¢.52 | 6.9

5+ 7¢.75 2.5¢

§E 72.73 69

£e ga.34 .02

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST.

(iH&) BLANK ENTRIES SIGNIFY LOW SENS
-3 .|/

TiviTy (M >10)

ReV. |



Speciticatiomn 8031- P-363
Appendix E

System: E- HPCI Gtecrm Supply
Locotion: Ovtside L omteairrment
Isometric: 6-M~- IB56 8B Rev N

Colevlotion No: Pl-24-5] A
Instrumenrt De-toa. Aris Rerork

Ne Point
Leter Leter | Leter| Imotrumenrt

bereitivity
r-nult\}:l.‘cr
| c.ter




5p¢c-’\-F-‘¢ab'm 8031- P- 363
Appendix -

INSTRUMENT SENSITIVITY MULT/PL/EF? M

CALC. NO. Pl-24-52 L|NE NOS 20" HB88-10% A\

P/PE SYSTEM MPCI TURE £xH. FROM._TuprE Ex, TO: X-2D
ISO NOS. SK-M-4589 FEvE _~ 1590 Fev. D

VA

V’Egg’s"’&) (% %) ACCELEROMETER (i) number/pipe node-airection

NUMBER| FREQ. | VAX.Fol | V4. Z.Fer| YAY.F 03

(n) (HZ) |45, 8-x | (5A-2 | BS-Y

4 8.12 1.89

11.92 2.08

le. &

18.22

22.64

.55

-y !

08

.82

—r s -

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST

(¥ %) BLANK ENTRIES SIGNIFY LOW SENS/TIWTY(“,‘n>’°)
- 33' /|>




INSTRUMENT SENSITIVITY MULTIPLIER

CALC. NO. 1=D1=C2 LINE NOS L 28A-ie2
PIPE SYSTEM

specifcation Se3i-FP-363

Appendix - E bow L

—

, Min
2%ps4-101
FROM M5 “8" TO: X-10 | 1

™,

- S

STM - T /C

/SO NOS. SK-M~-_/593 Kew L |

MODE (%)

ACCELEROMETER (1) number'/p/pé node-direction

MUMBER
(n)

FREQ.
(HZ)

VA X. &0\ lvA.! 602

VA .X.&03

F268- %

F726-2 | 3320-X

3

.77

¥.0

2.8 y.0

]

4.2\

.o

5

473

23

1,38

| O

8.09

4,08 3.0

-

|2

IB.43

13

19. L&

1.9

| 8

2195

62

20

ol
~

598

25

25,21

26

25.23

29

- - -

25.8¢

30

2.52

33

27.35

2

s

2759

35

2769

S

35,86

S

36.67

SY

36,93

373y

58

35.9¢

2945

3995

43. 44

4554

H6.03

4¢.5S

90,%7

507

2.85

52,05

!
s

Sb-82

7. 04

3.7 L

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST

(% %) BLANK ENTRIES SIGNIFY (OW SENSITIVITY (M,>10)

A
E-3u] |\ Rev |




Specification Go3(- P-3¢3

Append (X - € L F2
@ INSTRUMENT SENSITIVITY MULTIPLIER , M,,
CALC. NO. £-01-0% LINE NOS 4"08A-1071 3 “D3A-127 I\

PIPE SYSTEM TM-T/c FROM: /1S “@"  TOL X-te
Baec2  J3gNos k- NatEs Renl 1A

VIBRATION (% %) . i et |

MODE (%) ACCELEROMETER (i) number/pipe node-direction
| MUMBER| FREQ. |vA.X.Gol|vA 2 G o2 vAX 603

(n) (HZ) 3268-x | 332 B-F| 832C- X

9 5773 2.1
95 b1.57 | 9.% .8 | 2.2
98 &3.07 5.8
9 b3.4% 298
100 | &H.0L 4.41

N2 | 1528 5.9

13 76,83 ( 3.70 476

e 78,00 | 1.¥0 .77
120 1391 | %.63 £.085
122 F0.28 | H.7% .57

122 | 3.3 é6.34 | 5.87
132 | ®e19| 244 | .23 | 2.0%
134 g1.20] 3.51 | S.bb-| 2.61
135 | #7491 | 287 | 4.66 | 2.53

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST
(% %) BLANK ENTRIES SIGNIFY LOW SENSITIVITY (#4,.>10) g-35|/\rev. |



Ct'c NOP/-22-81 _ LINE NOS 62 E88-109
PIPE SYSTEM __72ic Srmd. lole)

ISO NOS. SK-M .:.-..LL_m_G..__LuA_Lma

Specification 8031~ 9-3‘3

Aprand'x—ﬁ

\/2

STRUMENT SENSITIVITY MULTIPLIER,M,

Iﬂ&

FROM ___X~-1O0 TO0: 75V

VIBRATION

&

MODE (%) (**) ACCELEROMETER (i) numboryp:pe node-airection
NUMBER| FREQ. |VAX.H.ol |VA.X.H.02| YA.Z.H.03| VAZ HoY
(n) (i) | E/hg-x | T9A-X |io0E-Z| licA-Z

I 6.98 1.0}

2 T.42 3.7

4 10.20 .00

5 n.7¢ .03

. 11.80 4.79 .

s 12.76 9.09 588 .96

9 13.03 4.76 2.kh
10 13,66 1.75 5.09
I 14.39 LA 1.17
12 14.60 .54

Iy 15.23 .95

-] r5.59 1L.60 8.4 1.58
17 16. 67 - l.e!

18 16.98 .5%

19 1718 .98

%1 11.57 5.00 .63
22 18.346 bbb

13 18.45 5.T!

4 892 bl

16 19.89 477

27 2¢.55 5.49

33 16.12 b.oo

3k 26.9% .92
ic w7.07 .56

36 2914 2.13 453

bi 13.95 .09

by 1L.35 1 &7 9.1

“E 1545 10.00 .69
47 38.45 7.08 5.%0
he 3.03 10.00

(%) SkiPPED

Gk %)

MODES NOT SIGNIFICANT FOR SCOPE OF TEST

BLANK ENTRIES SIGNIFY (CW SENSITIVITY (M;>10)
e-36|A\

Rev. |



&

VIBRATION

ec.a.t«w Bo31-F3:3

Appwd-! - 2/2.

INSTRUMENT SENSIT/VITY MULTIPLIER, Min,

CALC NOPL22-51 _ LINE NOS _&" ££8-109
PIPE SYSTEM __Jjhic Stm. _(ole)

IS0 ~os SK= M- J.'i.t.s__.u:.G,__x&.‘:_L!LI’

FROM _X=1©0 __ TO:

7sv

MODE (%) (ﬁ*) ACCELEROMETER (i) number/p:pe noo'e-d:rechcn
NUMBER| FREQ. |VAX.H.ol |VAY.H.02| YA.Z.H 03| VAZ HoY
() (Hz) | si4g-x | T0A-x |100E-Z| lioA-#
ke ho.3k 1.76 .86
51 b4 r78 3.7
§2 L4g.00 5.27
- YWY 457
36 45.82 4.52 3.32
ST 46 . L4 2.08 3.6k
%) 49.44 .4
el 49.67 .33 #
62 “49.72 9.09 .50
63 §0.79 2.10
64 §0.87| 7.4l
é5 5L99Y £ Ly
7 §3.58 8.33 2.27
1] §7.45 1-04
71 62.02 .79
7% ©3.75 2.17
76 69.48 10.00 oo
78 74,77 5.90 5.02 5.02
g §1.13 6.k 2.92
g3 $3.92 3.12 2.58
84 84.69 | 1.32 £.e8
s €5.22 1.73
87 87.64 5.4 2.bk
8¢ Te.4u7 2.01 3.2 3.69
ar 92.29 P §.15
92 95.46 ’.58 .78
92 §6.10 5.5 ol
() SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST

(3¢ %) BLANK ENTRIES

SIGNIFY LOW SENSITIVITY (M;> 10)

E-37|/\

Kev. |



-

specification So3i- P-263
Appendix - E

INSTRUMENT SENSITIVITY MULTIPLIER , M,

®

CALC NO.F1-232-65_ LINE NOS —lo%2" kEg-10] A
PIPE SYSTEM _RoiC TURB SxH. FROM:__TURSE jxx4 TO: X=2i3
IS0 _NOS." St~ M~ ~Lk45ARac S lﬂ\

vIe
MODE (%)

N:JN.BER FREQ. Vﬂ-!-l"" vﬂ.gl.oz
(n) (HZ) 35, B-x 4ys. B-#

(?-*) ACCELEROMETER (i) ﬁvmber/p:pe node-airection

{ 9.53 .14 §.70

3 13.70 .69

S 1612 551

¢ 1772 3.i8 1.72

14 10.06 bl £.18

1 15.62 .05 .63

3 30.6 3.60 4.1} AI
I5 33.43 T 11 -
le 1764 5.55

|18 39.25 7.25

20 45.13 4.53

i1 L7.18 7.49

& 53.31 5.8 €95 .

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE GF rfsr‘

(aHe) BLANK ENTRIES SIGNIFY LCW SENSITIVITY (M;>10)
e-3¢ | A\ Rev. |



Speciticatiom 803I- P-363
Append. x E

System: K-Ceore épm/
Locotion: Ire de CLomteimmment
Isormetric: 6-M-1l D Rev., §

1-20 -0 R

Colevlotion No:

Inrstrument De-tea Aris Rerrour K
No Peinat
VA, 2.1¢. 0l 30E z Deleted
VA.Y. K.02 us y De leted

Rev. [




Specification go3i- P- 363
Appaend v —E

“.&g’:%“ INSTRUMENT SENSITIVITY MULTIPLIER, M

CALC. NO. 1=18-11A LINE NOS, — 20" DCA=108 i VAN
PIPE SYSTEM PHR Ssvrpd 3SyufP. FROM: _f-!% TO: RECiR¢. B
{ ISO NOS. SK-M-_IS548A REy W |A
VIBRATION . R L P
MODE (%) (%) ACCELEROMETER (1) numberyp:pc node-qairection

NUMBER| FREQ. |VAX.L.9\ |YVA.2.L02
(n) (/1z) [35-x | 136-%

2 .22 (S |
" 15.03 1.94 1.60
13 16,15 e 4 1.54
| 2 LE.bE 2.29 1.7
e 6.2 4 1.00
2! 17.9¢ 2.05 185
26 19.43 2.6
Lé 25.73 L.95
7é 34.7¢ 6.29 2.9 |
L 52460 1«0 ! |
&8 64.00 5.40
18k 68.66 5.37 1.02
4 87 73.46 2.39 Loli -
6% T4.45 el 2.3
164 T6.27 .00
178 $8.23 .23 .74
I¥7 9).25 VA7 1.96
182 §1.94 .33 .22
194 17.90 1.99 I.)é

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF rzsr'
(% %) BLANK ENTRIES SIGNIFY LOW SENSITIVITY (M;>10)

E’””l& Rev |



System: M- RHrR LPcE
Locotion: Imeoide Lontoimment
Isometric: GK-M- 1542 Rev, L

Speciticotiom 803I- P-363
A”?‘l’ld"ﬂ E

Colevlotion No: 1-10-06

Instrument De-ta. Axis Reronrk
Ne. Peint

VA.Z. M O] 3 B Deleted

VA.Y. M.02 5 Y Deleted

VA . MO3 120 2 De let ed

Rev. |




Speciticatiom 803I- P-363

Appendix E

System: N=- RHR Head Spre-y
Location: Imeide Comtecitmimermnt
lsometric: 9K-M=- 1549 Reu.F

| AN
AN

Colevlotion No: 1-10-22

Instrumenrt®t De-ta. Aris Reronr K
Ne Peinat

VA.=. M, oy 70E z Deleted

VA.Y. VM, 06 70E Y Deleted

€ -] A\

Rev.



Speciticatiom 803i- P-363
A”?‘r’d:ﬂ E

System: \) - RHR Head 9pre-y
Locotion: Imeide Comtairmmert
Isormetric: SL-M~-1560 Rev. P
Colevlotion No: 1-10-09

Instrument De-ta Axis Rerour K
Neo . Peoint

VAL V. DI 2203 p Deletéd

VA.Y. N.O2 254 Y Deleted

E—&-/:,l& Rev. |

P




Speciticatiom 803I- P-363

Ar’?‘ﬂd:ﬂ E ;

System: N- RHR Heed pre-y )
Locotion: ITmode CLomteirmmertt
lsormetric: 9K-M-L791A RBewv. DD

Colevlotion No: |-10-09
Instrumenrnt Detao Aris Reronrk
Ne Peiat
VA.X. /.0 179 - Deleted

E-4y [AN

Reuv.

I




INSTRUMENT SENS|
CALC. NO. 1=10-115 LINE NOS & & 4°ZCA-101 4 2'3"8 2" DCA-113
PIPE SYSTEM _Pwiy (I/e) FROM _Lecikc. Frif.

ISO NOS. SK~- M~-i5518ReyM, -6433 Riv 6,

SpecifiCation 8031-R363
PPPemoi X £

TIVITY MULTIPLIER,M,

/3

TO: X-y

"-‘s‘,”’.!i R‘V s_ '&

aor (0 (#%)  ACCELEROMETER (i) numter/pipe node-direction
NUMBER FREQ. |vAZ Pol | VA-xPour |VAY.RO3 |vA.X.Poy VA.2P0oS|VAX.Pob | VA.2P 07 \VAY.P.o?
(n) (Hz) 75-2 | $7-x §7-Y | 588,B-x | 560, B-2|LH2B-X | BI0AE-Z || €41B-Y
7 13.42 141
g ‘| 13.49 505 |
10 164.13 7.69 “|12.13 J
14 18.44 1.0¢ I
20 17.46 .72 l
23 18.38 4 | 787
24 19.08 ) 4.76 T.1 4 | !
27 19,64 3.06 | 2.74 [
29 19.86 31.92 _59
34 22.19 3.16 ‘ !
3s 12.67 2.60 l |
3e 23.39 ac4 | 235 | 9.18 |
18 24.80 - 3.92 N
40 14.%9 4.4 :
4 24.9) 1.92 .~
Li 15.09 6.25 i
4T 26.05 2.86 I
4€ 26.33 .69 ,47h
5¢ 27412 1.32 6.52 [ |
5: 28.18 9.8 ‘
54 18.52 .26 594 |
s | .18 v | 806
- X 29.£¢ 2.42 Y 1
oo 31.86 9.09 I .1
6l t..08 3.58 15,371
(34 108 .47 ]z.l-z |
62 31,38 .14 .90 [
é° 33,18 2.44 g.L7 '
7¢ 13.30 ; 8.58 1.0 |
L TE | .6 6.00
(%) SKIPPED MODES NOT SIGNIFICANT FOR scope of rest VPV F0F
(% %) BLANK ENTRIES SIGNIFY LOW SENSITIVITY (M;>10) Deleted
) ! E-Y5 l Rev. |
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: Spa»facﬁ&\oh Bop-P- 363 2/-'
@ INSTRUMENT SENSITIVITY "MULTIPLIER, Mo

CALC. NO. !=10=-11B LINE NOS 6"4% 4°5CA-101 4 2'2" 4 2" DCA-113 A
PIPE SYSTEM _Pwly (Zl) FROM :_fezi<C. Frib_ TO: _X-14
ISO NOS. SK- M -L55 1080 M, 4433 Fix G “Ebpsauial Rv e I[Q

WSZG?O&) (#*) ACCELEROMETER (1) numcer/p:pe noge- d:rcchon
NUIBER FREQ. |VAZ Pol | YA-xPor|vAY.R03 |VA.X.PoY VA.2.P05|VA-X.Pob | VA.2.P 07 \VA.1.P.R ﬂ
Q) (HZ) 75-2 $7-% §7-1 | 560,8-x | Sb0,B-2|LH28-X | BIOAE-Z || €41B-Y
77 | 34.96 (.05 9.27 \
78 36.71 4.1
80 36.32 3.93 " || §.25
82 37.28 5.89 2.2
9 41,06 4.1
94 bi.63 2.6 3.13
95 43.33 7.29 1.07 J
96 | 43.63 9.27 .07, |
ic3 4§25 1.65 | 1.60. |
106 4772 | 7.75 I 63 k.96 '
108 49,8 6.12
bt 50.32 2.97 1.59 °
12 50.7 - 6.93 |
13 50.9! 2.87 1.63
IS 5/.6% 5.88 A
19 sS4k 5.83 .77 1.08 “
i1® 57.54 3PL
130 §7.93 3.16 3.74 B
131 §8.76 .18 |
133 5¢,97 b.6h 7.8%
(4 & 63.02 6.31 isz‘.
147 63.73 264 || |
152 67.32 9.09 1.57 ||
62 | 74.4% | 4.1 .18 ? i
¥ T4.48 3.32 5.94 I |
178 £:.2¢ 2.79 9.90 i \
17?7 t14.13 4.2k “«.% | ]
Yy ke3¢ 1.5k b.g
184 ge./@ Yy
_1%¢ | 9114 /.82 £.09
(%) SKIPPED MODES NOT SIGNIFICANT FOR SCCPE OF TEST ‘ég"\é't:'fa
(k %) BLANK ENTRIES SIGNIFY LOW SENSITIVITY (M, 10)
E-H( l Rev, I
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$%  INSTRUMENT SENS/TIV/TY WULTIPLIER, M,
CALC. NO. I=10- 118 LINE NOS S 47DCAci0), 278 3 BeAt) VAN
PIPE SYSTEM _Pwiy (=/z) FROM Cecsrc. Prab TO 1 X-14
ISO NOS. SK- M~ f‘talum-u- Fiv G £e-DcA-113-81 nzvg__ IA
V"ﬁgg?o{:‘) (**) ACCELEROMETER (1) number/p:pe node- mrechan

f&‘b{s Specifieation 8031-P-363 g/

NUMBER FREQ. |VAZ Pol | YA-x.Por |VvAY.R03 |VA.x.PoY VA.2P0S| VA X.Pob | VA.2P07 |VRY.P.oR/
(m) (Hz) 75-3 $7-x §7-4 | 562,8-x | 560,8-2|H40.8-X | 810AE -7 ama%
86 | 9184 | 644 \ /

190 94 .84 a17 1.Xl

5 96.09 L35 | ¥ra
sz | 9730 | &.iE 9.17 ' .Y
195 8545

N s e

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST v.P.08
(% %) BLANK ENTRIES SIGNIFY LOW SENSITIVITY (M;> 10 ) D ele-ted

=47 | .

e Rev |



Speciticatiom 903- P-363
AP?‘nd;K E

Syoteﬂ'lf P" Rec.otor Weater C.’ee.r-v UP

Locotion: Lmside Contecinrment

Isometric! 6P-PcA-1I1D3-E| Reuv, 5

Colevlotion No: \=10-1|3>

Inotrument De-to Axris Reronr K
Ne. Peint

vA.Y.P. 09 g4 4 Imstrument

Lems i t, V"ty
multiplier
loter,

E-48 | A\

Rev.
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CALC. NO
PIPE SYSTEM fur cyetp PE7 8 FROM frige £ TOL i-n

I1SO NOS. Sk- M'.:_Eﬁ.ﬁ_&ﬁ.x..a

pz_emCA{von Bo3i-P-3461
MPW”' g

INSTRUMENT SENSITIVITY MULTIPLIER,M,

=0 LINE NOS L2 BLA-1Qt

Iﬁ\

V‘ﬁ;g?o&) (% %) ACCELEROMETER (i) number/zipe node-airection
NUMBIR| FREQ. |V4.X.0.0l|vh .28.02 VA.2.0.03

(n) (MZ) |92 -x|3i14,8-2| 3d2-2

L /12.94 1.04 3.23

3 13.59 bbb “.30 2.15

7 15.08 &4.55 .09

10 9.4 .04 .57

’ \9.82 i2 4.77

12 18 .90 .25

g 25.9¢8 1.29 ©.51

¥ 23.%2 5.10

g tede 158 z.66

¢e 26.%0 4.5

i 29.42 1.58 534

i3 30.0% 3.84

ie 33.16 3.52 1.13. .92

29 34.02 2.5e .76

12 i9.1¢ I.Ck J
24 LY 1.1 “
it «7.03 .00 |
4% £2.33 3.33

ks £:.50 (g 1.C|

“ £4.47 o

' e7.67 1,28

%2 ¢i.25 7.1 8 £.34

6° o8.42 .01 1.8 |
&s Te.42 .64 J
A .21 .10 el

6! $3.:0 3.9 .73

° $¢. 87 v 7% 5 i 371

1 9.8 1.99 l.eo

”s 29.2% T.69

(%) SKIPPED MODES NOT SIGNIFICANT FOR SCOPE OF TEST
(% %) S_ANK ENTRIES SIGNIFY CW SENSITIVITY (M;>10)

E-49 | A\
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