
I;
,

'
]

l

ISp2cification 8031-P-363

SPECIFICATION |
l

FOR '

f

TEST REQUIREMENTS
i

FOR

STEADY STATE VIBRATION TESTING

OF

ASME SECTION III NUCLEAR CLASS

1, 2, 3 AND ANSI B31.1 BECHTEL PIPING

FOR THE

LIMERICK GENERATING STATICN

UNITS 1 AND 2

PHILADELPHIA ELECTRIC COMPANY

POTTSTOWN, PENNSYLVANIA

Bechtel Power Corporation

San Francisco, California

i i i l
I i I

fi5/tritR I Ad&Jiew womber t to Rev i < eOiM3 A%gdy
flW/f//V! A d44 vvsbey ( To Rev i e Ot2 #fu. Wa;ty.

I | 4M+# 2p ut as d e s r, e L e d em s . L '+- | i:ww#W)| '' I .Meyp d J.m us e | W [
'

C llafERS I+wed for Us e. IfZ3103 F#tq
NO, | DATE REVISIONS lAPPROVALS.

P-ll5(b)/10
*

8408140320 840808 .

PDR ADOCK 05000352
E PDR

,

<



,

. . _ . _ _ . .. ., . . . . . -
...

Sp3cification 8031-P-363
p
' Appendix "A"

STEADY STATE VIBRATION INSTRUMENTATION

LOCATION AND DESCRIPTION LIST

Nos. of
System ID. System Location Instruments

A Main Stecm O/C 6

!\
B Feedwater I/C 5

C Feedwater O/C 3

D HPCI Steam Supply I/C 3

E HPCI Steam Supply O/C [h fn
F HPCI Turbine Exhaust O/C 3 )

G RCIC Steam Supply I/C 3 Ch'* 36
:

H RCIC Steam Supply O/C 4

; 44 3 (<,nes,
J RCIC Turbine Exhaust O/C '

w .. .

/f\K Core Spray I/C Deleted

L RHR Shutdown Return I/C 2

M RHR LPCI I/C Deleted /\
N RHR Head Spray I/C Deleted

P RWCU I/C 6 |

/?\ ,

O RHR Shutdown Supply I/C 3
)

cm
Total Instruments Outside Containment (0/C) = 9& 15/'S
Total Instruments Inside Containment (I/C) = ff'' ~' c;. ,

a--

Total =(k5i4g>"
.|~~ J

14 of the instruments are also used for Dynamic
Transient testing per 8031-P-364.
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Spesiffcction 8031-P-363
Appendiz "A"

.

:

STEADY STATE VIBRATION INSTRUMENTATION'

i
LOCATION AND DESCRIPTION LIST

(

Nos. of
Incation Instruents

System ID. System

A Main Steam O/C 6

B Feedwater I/C 5

C Feedwater O/C 3

D RPCI 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 4 dm3e

$ RCIC Turbine Exhaust O/C {.2"5gJ
{

K Core Spray I/C Deleted

L RHR Shutdown Return I/C 2

M RHR LPCI I/C Deleted ,k

N RHR Head Spray I/C Deleted

P RWCU I/C 8

h
0 RHR Shutdown Supply I/C 3

Total Instruments Outside containment (0/C) = hef k2.
Total Instruments Inside Containment (I/C) = _2 ch g,

Total =

14 of the instruments are also used for Dynamic ^ v.

j Transient testing per 8031-P-364. b eje~e % ; p g.,e
.. .. . . _ . . -

i- Ad tn, 2.
| g M
I Rev. 1
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Spesificction 8031-P-363
Appendix "A"

.

STEADY STATE VIBRATION INSTRUMENTATION

LOCATION AND DESCRIPTION LIST ,

J
\+

|

Nos. of
System ID. System Location Instruments

A Main Steam O/C 6

B Feedwater I/C 5

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 4 d*"S8
(.'

J RCIC Turbine Exhaust O/C -28-5

hK Core Spray I/C Deleted

i L RHR Shutdown Return I/C 2

,kM RHR LPCI I/C Deleted

.

N RHR Head Spray I/C Deleted

P RWCU I/C 8 A
|.O RHR Shutdown Supply I/C 3

.i

Total Instruments Outside Containment (O/C) = ef a?
: Total Instruments Inside Containment (I/C) =_ dyp)

Total =

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

l

.

Adh. I!

P-ll3(b)/13 A-1 Rev. 1

_._. _ . . _ _ . . _ _ _ _ _ ____ __ _ _ _ _ _ _ _ - _ _ . . . _ _ _ _ _ _ _ _ _ . . _ ,



__ _.

,

_, a .. ..; a w-- -dX %I' * 'L: ' ' ' "" " ' ' - ' ' " ' ' ' ' * * ' "*
-' - - -

1

Specifier.tien 8031-P-363
;

Appendix B

TEST POINT INFORMATION

System 33 RIC TuebMe. Es%%t [ \
Location : ouTSIDs cerowup. cut
Isometric : SK-M- 16t 5 A Rdt/, $t

Calculation No.: F(- 21- 55

MEASUREMENT
QUANTITY

l

MEASURED HOD
DATA REMARKS

8REMOTE VISUAL POINT
INSTRUMENTATION 1 INSPECTION 2

4

AccELs RATiew VA. X . J . 01 ggg g gg
VA*2. J. 2Accet E AATico 4 , g

Acceleration VA. X. v. o 3 '^3sa X '

/_I \~ _ _~ ~
Aa.alunm VA.Y. J. o 4 15 E Y ~AM

_

^w ~ r

i

1

'

l

,

li

| Adtn.I
B- Ill h - Rev. |

1

|
,

l

?

. .. ...-. .. .~ - . . . . - . _ - , . - . - - . - - . . . . . . . . . - .. ..,-. , ,. -



14 a.

- -

- . _ _ . . - - - - .

/ . . . . . _ _ _ _ , _ _ . _ . . . . _ _ _ _ . . . ,
l

-

. .. .

) $ d't,s' h C m Y i A '

ts . erff 7
-

i

LT1RJ

T|~ '--
*

i

L fuT,I-P~bh'b N .a
_

IM y---8 ! --
--V-

'| _is* is _
-

4o , m ., 9
-

r.-o-y,
_ _ M *)--I- p ..n,

gw
"

- '

_ _#. .f - ;I)gerud;F C'

34.M >sooLE6 (
, . ..

,j-
:j M--.

. .

*

%8 67A66tR591.

?
-

_}. . 10 tab twLt6 0-

\ j'~~ p
I'._. .s h.~ '% ,,*WfM *M

*

;j -J

.! 14.4 . ous e = now'(4. b'4,.a
s. Tai..out, o airws at tis aTAsesas

Av.i
> 99iML %* .

1
.*

'

1 d -

.

1 VA.? .J.o aj Also Available On h8f 5 8 . .qg- -

,

j Aperture Card

. V,p L. , g. N
,

, avg. y.f- : . . . . . .
*

-
.

t

'l I : t. <R- J'

|]
' . ,,;+.- , ,

e#' !, : - %,4 .i,g.
= . , , - ]

'

- '.ioss e -

,-, . .. ..

'k
' '

'- [, V.io',3p.a+ * ~Y'Sga55$
'

TI -

.s.

"
APERTURE g+ s'e'

-
-

s#,r te%d1

: t n (v' i s. .CARD /s ,,...

+|i.Yef* ?(g g'i /\\ m
i 82 p

|
-

[ _ %{~
~

~j
,

5 J gg-
u

. N ,da,'i= g- %=-

n \ vo:v:o2\' . pf * + ,s M)%k
' g-

-

[ ssrs
'

-

. ..

,,,i ,. g . . 'N,1,1
-

-

p,. . . , . . og. . ,2 e.. .

| , .f ::. ' r*=,$. .$ '.
'

p tit,. y e, .-.

'' 9I ; .t . .

) ; l' 88 8 : fute. lotd*

h | , ' . DATA nty DATE sv mov DATE 1

j y j LINE No. Hgg=|Dj
,

E "a
"'""''' 5'"""'''''''' ^ ''/* '8#1 ---

' -
;

| E LINE THICKNESS fiNI .327 .365 A ffhf_ .A gl
*

jf . e, LINE0.D.(IN) g,g75 fd 7fd A figs [e gJ i

8
|j 8408140320-01 1

'a m

q } [ _ gg ,['ain=>a
-

- -
'

,

u 3 T, .-

j A<_lTn. l'

g ex,.coser. iiseri..

II"""''dit.w.,l!
*

.

.
t . lEa- e(1, i

uo. - a m .__a_ ._. _ _

.



,- , --- -- -,-- - - - . . - ,

. . . . . . . - - . . . - . - - - . . . . _ . . - . , . . - . . . . . - - - - - - - . . , - - .
_. . .,. . . - - ..

..

statss ArenovALs |
,

'

s pon a$r'.c"nN y o'n" gag arv THanuat stisuic

, -w, , (Attst eistasions sit 3
'

! '
Calc w.

-

F/.22 55 I C''c e b.M kTE*
*D #* PEV. PER FCK id.77M F ( L.ATEST' F1 ELD

litFDRMATION .t a ao.*, i uia
me
.w i RtVO MOTE

nevisso at stsvaTioieren wcu.ntcu r,e

nec xA.,(ca st.pn ==ss spesi,

g $, '
.

*
Rtt R NOTEIt## avow rier sureacts -( pava rewr> rm'

t

Coqc.
.

saxwouA,ios. stz3t3 nessymp upso ,

wu.ve se:TA. ret sam eeve Huxur.re
I

- - 1% ,

*

e /, Yog*' W%, ' -
, - -

/ ,,. qphy,. - .: . . '
,

b ; ggg,g -] ,-

-

.
.

,
- - r--

y .

,, - +_ .\ s.

.k "" '"'''' W ' g f17.f M g h ; R<to-
.

A i.a ' nEFtatacs'

d' -

-

' * * ' '
.; ..

.
,

''S ,, 4gpfys.' /
.

i t M-227 . i eiPiso Pt.A9-Et..i77- AREA 1
-

. B s
/ 8 M-228 i' EL.2OI- * * ' ',' - -

:,, ,l use-101-1 REN/.17 FAB. ISO
- .. , .

,-hpE s% -

=t :

g g (q
~ uep-Tr+-t nuv.ss oe . iso.:-W

li g' yx

( $ k'' [ Y ~ .

cate .a m n.-35I 3g
.-

.,

${kt\[b %( MODE DESCR)PTION .

3 ' '

%'t'/|,' Dia,. t MODE T. NORMAL (DNDIT10NS 'HH '-
ot h/ D. sur 0674n.3 - & w

% 0 ! M O D E li MAKIMtJH DE51GW' CCNDITioN6/ s,% ,j( emtt g "'^- s

M~1,
%

1

sh'D"^8L*4"
t *>

1 Moot m} VA.Y.J.04
-

M Igifr. rea u woTElm|g |g f | 3.*
% - .

'I L -!
,

15E Add - h j * . , ~.!
.' ; 't.. o. b . ,i/ !, 7.

' '

-

s
s

5 X$KORP. FCA N0ft1JyrJAH Jr UAr- Q$ gf
'

.--

'fg pf,,#..

./,gh
' "s '4R. % 'ce 4tv E ouve ne a

r '
C C N R E V d. -s k~ -_

- * *- '" "5 * " C '...

. e mastv.m een oow e sv uA
47 CALC. .

1 9.tisins i$ a m,i,in sis m,, rs m i+ L '1-
n v. m rms.nm * we n - s

NO m-22-ss - a ,..; ms- -'
-- a

, .
_

! mm.m | m==W.am M*e.ans
Y DATA ntV Daft gy sty DATt sY LEGEND

BECHTEL ;Hoo 73 e. seminauAnatn
SAN FRANCISCO -

SML AsiM A t06 dr.B k n/s&S$/] 9- niGiD HANotn,

LIMERK:K OENERATING STATION
. 375 .sse A n/ifn f/y . * Ancuan

UNITS 1 Si 2 i -
-

it M 0 tz.rSo h <s/n ,Lil & GU'DE mm,n steern,c mv'

t n in % suusitn 150METRnc- REACTOR, BLD& . .
}-{ nisinAinT q-.- ..

__

RDCTOR Cote 150LATION*C00UNG-UNn- a -- e . , .
. ,_ .

--

@ st-M-p%ji.
. __

soni

i m i___ or J



. .- _,

- . :. -..u w.: . - - - . . . . . , . . . . . . . . . . . . - . . . . . .
,.

I

Sp0cificaticn 8031-P-363 1

App 3ndix E

i

.

E .1 Acceptance Criteria for Remotely Monitored'

Inaccessible Piping

E .1.1 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

i continued operation.

E.1.2 Criteria for identification and evaluation of test
exceptions are provided in the graphs and tables on f
page E-7 through E-50. These criteria identify- |/l\
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 i 1 a nic 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.

i Criterion C: A multiple mode vibration producing
measured acceleration outside the
NEGLIGIBLE region shall be evaluated
as follows.2

The frequency distribution of mea-
sured acceleration shall be deter-
mined and the modal components of
measured acceleration a and the
associated frequencies E shalln
be-combined according to the
following rule:

N

[an\> l L < Ry Criterion C
n=1 (f/n

:
|
|

! Adtn.1
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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 _ener

g, [ gg AMabsorbers ort

(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.

.

|
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* hyp:v

INSTRUMENT SENSITIVITY MULTIPLIER > Min
CALC. NO. ff n~K LINE NOS. /** s* sans-las

,

PIPE SYSTEM Atre rena. ft d. FRON: rataa .iss, To: ht-3IS'

( ISO NOS. SK- M- 1 Lash aav. s. |[
VI ION (#k) ACCELERONETER (i) numberjpipkr node-direction(y

NUNBER FREQ. y4.xj.ol VA .tfot
(n) (Nr) g g_x gg-g .

i 81. 5 3 f.f 4 f.70
3 13.7 0 3.61

's i s .i t. s.r
6 i7.72 3.f s f .71

7 tc.04 k.ht s.it

11 15.b8 L.05 1.63

13 1 o.16 S.60 4.11 M
is u.t. 3 v. n .

14 17.44 f.55

is S t.25 1 25 Pf%,

ie 4s.e3 4.53 ( be.leTe This page_)
il 4 7.15 T.8 9 VA M Vk 24 53.2i s. s.es .

i

1 |
|

(4) sxlPPE0 NOCES NOT SIGNIFICANT F011 SCOPE OF TES T \

(t %) BLANK ENTRIES SIGNIFY t.CW SENSITIVITY (N * 'O N ^'fin
| e.-3 s A.

:
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INSTRUMEN T SENSITIVITY MULTIPLIER, M'"

CALC. NO. PI-az-K LINE NOS. D '' A ta ' dan.sai
, rIrE srsTEn rese run e a ns.rR0u er ~ s.a 10 w-><s rz.<rre.

.

ISO N05. SK~ u- n.dCA9c.e 'A([
'

VI ION (##) ACCELERONETER (i) number /pipir node direction

NUNBER FREQ. V4.X.T.03 yA.T.faz V4.Y. Toy

| (n) (Nr) ,yg,g x yg.g.y is g-y .

I I 9.63 l.14 8.7 o -

! 2. 12.54 1. o 0- -

3.113 13.10 --

! ll |4.'11 - -

$ 16.I1.
' .5.5l 2.23-

to 1112. 3.3'1 18i 5~. B l

7 20.04 84. c i S.i B 'f. (,1
.

1 21.88 9.11 6.Y1 -
.

ci 22 3i - - -

1I 2 6.69 2 06 I. 6,3 Mmm-

I Add This pa (e. )12. STt -- -

M | V13 So. tL s . t. o 'f. Il \-

{. IS 33.8/3 '?. s t - 6.I2- .

C.SfI to 87.'N ~ -

11 T1.'l1 - - -

,

| tB 39.86 72s 5.41-

! 19 922.S - - -

4.4 B20 45.i3 --

ai 47.I6 7 89 --

ax 48 f4 - - -

23 so.85' F.i o- --

i 2H 55.St S.19 5,85 -

2f (.r. o (, .5~2. 1,'I3 ---

24 74./ - - -

21 1s.1 l. ~16 . /. 82. -

2.s 75 5 (.17 4.44 -

23 Fo. T - -- -
.

30 f t..f 6 31. - -

;

ai 92.s ,.3r ig --

\., 3 s. 8s.0 -
- - -

i. .

(%) SKIPPE0 NOCES NOT SIGNIFICANT F0ft SCOPE OF TES T |

(t -%) BLA NK ENTRIES SIGNIFY LOW SENSITIVITY (N * IO ) #0***|in
g,-38 Rav i
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INSTRUMENT SENSl*TIVITY MULTIPLIER, M k
CALC. NO. I-Io - 1 I& LiNE NOS. ' 4'' C ^~'* I s * 42" * f' D C ^ ~' '3

;

PIPE SYSTEM Fwdd t'zk) FROM Pcok. M- 70 : X-NRev.g_|h. .

.lSO NOS. SK- M .LL5b9 tam. -L4H Rev su 1*-hss-en-s2

( (.' -

(i)' number /' pip * node-o'irection# l0N (4'' &) ACCELERONETER e
(c

!
NUMBER fREQ. v4.r.P.ot , V4.r.Bol. v.tY.R o3 V4.XP.oi Vd f.R8 5 V4IRot- V4.f.9.87 V4.Y. Ret i

(n) (Nr) ;s.3 sf.x .g71 E66,3-x 3%5-P MS-X- StoAE-f fe8-Y/
! I

7 13.I t 1.4 it
.

M5 l'

S 13.64
'T. 41 ' |1.13 1

80 e 4.e3

14 15.44 1.00

f.7 2
2o 17.46

|.I4 1.57\
13 Ie.38

24 19.08 1.37 4 76 7.14

2.7 19.64 3.06, 2.74

3.92 f.5 0
29 19.2 6 _m m;

,,

I

34 ( .19 ( De(d 'lkis pge, / 5.16 {
_,

2.G o Ij
35 11.67

34 2.3.37 4.04 2.35 f.18 f
,

3.92 il: (((. se 2.4.so -

"

40 14.99 4.64
l.92. N41 24.9I

42. 15.09 6.25 f|
2.86 h4*T 16.05

1.59 i !7 l46 2.4.33
I

50 2.7. 4 ! 1 32 6.52 {
'

S3 18. n t 9 18 i k |

54 :. f .53 3 26 5.f4 | { j

kO'$I'l'
55 1" 15

s- 2,.u 1.u 1. I \\
-.

sc s i.o 6 1.09 h I I|

3 58 f 3.37 j |
61 L.og

3 '7 i 2 Al lj
6: s l.tr

&$ si.ss t.i# t.10. I k!
.

(* 3 3.18 2.44 8 47 I k|
-

7C 33.30 S.5 E I CE \\

22 a.,4 6.co 1(f
' Y'

ti) SKIPPEO ' NODES NOT SIGNIFICANT FOR SCOPE OF TEST .DeIeted
.

1

(t#) SLANK ENTRIES SIGNIFY LOW SENSITIVITY (N * 'O ) Adu. I |in
s.-4s A w.I|
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INSTRUMEN T SENSl*TIVITY MULTIPLIER, M'"

CALC. NO. I-Ie- 1I E LiNE NOS. ' ''D C "~ 'o I s * Ys'' 3" * * * *' *3
.

PIPE SYsTEu fwCd fz/d F R O M * h e d c. M 70: x-N
. .

oso Nos. sn- u-un e sm -ssu os,ss -- -
. so.za.,,s.n > na,s(,; .

'O"4 (#A) ACCELERONETER (i) number /pipir node.c'irectionV'
z ,

NuMSER TRED. v4.r.P.ot V4.r.P.ot W Y.P.e3 VA.x.P.e4 W .f.P.e5 V4.r.P.ob V4.f.P.e7 v4.Y.P.6
~

' (n) (Nz) .ps.g sy. x 37 1 56a,3-x .560 5-P MS-X- 5104- f 941-Y4

7 13.48 l.4 i

a* 13.69 2 384 i

10 e 4.13 *T.69 ' 4 03,

I4 f 5.4 4 f.c o

20 17.4 6 f.7 2 9.01

13 18.38 1. f 4 4.27

24 19.08 f.37 4.76 T. 8 4 j

2.7 19 64 3.04, 2.74

19 l9.86 B.9 2 5. lo c._ m. ~,

34 1 1 .19 [ Add 'hs paM 3.16
'

35 11.67 h 2.60

36 13.37 4.04 1.35 9.18

3.9239 14.80 -

40 14.99 4.64

41 24.91 1.92. 5,32,

41 15.09 6.25

47 16.05 2.8G

4r 2.6.33 a.59 2 18
$0 17.43 2.32 6 52

53 18. t h 9 18

s4 23.53 3.26 s.f4

55 19 18 9.11 .

'

57 29.56 2.42.

60 11 06 9.09,

61 31.OE 3 55

61 11.1 8 3.47 "f.1f-

63 31.35 1.84 1.10
.

6 81 3 3.18 1.44 8.8e 7 .'

70 33 30 8 58 ~7 8(og
- ~12. 34.l6 6 00

_

t#) sKIPPEO * NODES NOT SIGNIFICANT FOR SCOPE Or TEST VA'T' P'N;8

(t%) alAnn Eura:Es srenorr 10w senstrovgrr(u;ns so ) **\ *%, ,
s.- 4s - n.v i

- -

.
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INSTRUMENT SENSl*TIVITY MULTIPLIER' M ikCALC. NO. f- 80- 1IB LiNE NOS. ' 4'D'^~'*Is * Y D ' DCA*n3

PIPE SYSTEN FWCdf%k) _FROM:#ci4~. M 70 : x-tv

new s_ |[
-

. .

150 NOS. SK- M-osssateAn. -L433 n sc * $9.Du.ea.n1

( C.
'0" y (#4) ACCELEROMETER (i) number | pip'e node directionV'

(g
Nut.fSER

~(Nr) ~
V4.r.P.o t ' V4.r.go). yay.P.o3 VA.y.P.oq V4.f.P.af V4.X.P. of. V4.f.9.a7 v4.Y.RcqFREO.

~

510 E-f Ge8-Y(n) ys-1 .sl x 77-1 6 % B-X .5% 5-P (*%B-X- A

77 34.96 bos 9.17

78 35 71 4.16 j

3.f 3 ' f.15 |80 36 32 m, , ,

91 37.2s [cg(gTg -14 yp .) F.8 9 1 16

91 4106 b C / 4. It |

2.36 | 3.l394 42.63

95 43.33 7.19 1.07

96 43.63 9.17 1.07.
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1.0 - OBJECTIVES

l.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.

i.
I 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)
J 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 Control (SLC)

2.2 The piping systems included within the scope of the
testing shall be tested during start-up testing under

i all normal modes. Testing during plant pre-opera-
; tional modes may be substituted ~wherever practical
! and equivalent to operational modes.

3.0 ACCEPTANCE CRITERIA

3.1 Instrumented Piping

i 3.1.1 The acceptance criterion for instrumented
piping is that the maximum measured amplitude3

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 100 cycles of the material
for stainless steel piping.

.

!

|
I P-113(b)/13 -1- Rev. 1
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!

3.1.2 The graphs included in Appendix E show pipe
acceleration acceptance criteria as a
function of frequency. Methods for applying
the criteria are also described in Appendix E.

3.1.3 The Test Engineer will implement only Cri-

/f(terion A of Appendix E. Test results not
satisfying this Criterion will be evaluated
by Project Engineering.

3.2 Visual Inspection

3.2.1 The piping may be qualified as acceptable, if
upon visual examination a qualified test
engineer judges the vibratory response to be
within acceptable limits. Visual examina-
tion includes visual observation, tactile
evaluation and measurement using hand
held instruments.

3.2.2 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.

3.3 Small Piping and Instrument Lines

3.3.1 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. |

4

i a. Reactor pressure vessel water level J
indicator instrumentation lines I

i

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

P-113(b)/13 -2- g i 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. I

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

j 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 |/\
mean square (RMS) values must first be corrected to
zero to peak values before comparison with the
acceptance criteria of Appendix E.

| /f\4.2 For lines inspected visually during testing, if in
i the judgement of the Test Engineer, the piping i

vibrations are negligible, he may so indicate !

this in the test results without any measurements
made by hand held instruments.

'
,

I

P-113(b)/13 -3- /h 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

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

b. the~ frequency of vibration associated with
each measured quantity

c. 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.

4.3
Snubbers shall not be used for steady state vibrationIfsnubbers|jcontrol without prior approval from PECo.
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.

\4 .4 The isometrics provided in Appendix C are used to |/q
show instrument locations and piping routing only.
Other sources must be consulted for pipe support
location, types, piping operating conditions,
layout dimensions,etc.

\4.5 The Test Engineer |/ (
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

I

c. must be f amiliar with the operation of the
system being tested, or similar systems,

| and understand any unique operational
( characteristics of the system being tested
'

.

l d. must be familiar with the instrumentation
and acceptance criteria for the test being
performed.

P-ll3(b)/13 -4- j g Rev. 1
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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. /h(

'4.6 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.

i

5.0 PREREQUISITES

5.1 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

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

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

6.0 INSTRUMENTATION

6.1 Those portions of the piping system inaccessible
i for visual examination by the qualified Test Engineer

require remote instrumentation, signal conditioning,i

and recording instrumentation.

6.2 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.

i

6.3 The transducers, signal conditioning equipment,
and recorders shall be capable of providings

a peak measured acceleration amplitude of 30 g's
between 2 Hz and 150 Hz.

< |

I4

P-ll3(b)/13 -5- Rev. 1
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Accelerometers shall have a dynamic response
- accuracy which equals or. exceeds i .Olg residual A-
error and i 5% of reading at temperatures less Q:

s Lthan or. 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:

l' 1) displacement, ve'.ocity or acceleration-
amplitude as a ft nction of time.

,

;
'

2) displacement or velocity amplitude as a
function of frequincy.,

6.4 The test data shall be provided on magnetic tape and
: in chart form.
t

6.4.1 The tape recording speed and gains and chart
scales shall be such that there is no loss of*

data within the specified ranges and accuracies.

6.4.2 The data shall be in a format suitable for,1

! but not limited to, 1) single or double
: integration, 2) spectrum analysis.
.

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

4

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

: 6.6 It is anticipated that some piping system steady state
; vibratory 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.
I

j' 6.7 All original charts and recorder tapes shall be pro-
i perly identified, dated, and signed by the Test

Director and stored in accordance with Plant
Administrative procedures.,

6.8 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.

t

hP-ll3( b) /13 6- Rev. 1-
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6.9 A copy of each chart shall be provided to Project
Engineering for information and action as necessary.

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

6.11 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.

7 .0 REFERENCES

7 .1 ASME Boiler and Pressure Vessel Code, Division 1,
Section III, 1971 issue with all addenda issued
through winter 1972.

7.2 ANSI Power Piping, Code B31.1, 1973.

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

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

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

7.6 Stress Isometrics (Included in Appendix C).

7 .7 Piping and Instrument Diagrams (Included in
Appendix D).'

i

7 .8 ASME Paper 83-PVP-ll. Criteria for Evaluating
Steady State Piping Vibrations of Nuclear Power

,
~

Piping.

7.9 ANSI /ASME OM3-1982. Requirements for Preopera-'

tional and Initial Startup Vibration Testing
,

of Nuclear Power Plant Piping Systems.'

7.10 Stress Group Design Criteria for Piping Stress /f j
Analysis, 8031-P-403.

g hs Rev. 1P-113(b)/13 -7-
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Sp;cification 8031-P-363
Appendix 'A"

STEADY STATE VIBRATION INSTRUMENTATION
l

LOCATION AND DESCRIPTION LIST
1
1

1 Nos of
System ID. System Location Instruments

A Main Steam Q/C 6
_

!\B Feedwater I/C 5

C Feedwater Q/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 4
4

J RCIC Turbine Exhaust O/C 2

K Core Spray I/C Deleted j g

L RHR Shutdown Return I/C 2

/f(M RHR LPCI I/C Deleted

N RHR Head Spray I/C Deleted

P RWCU I/C 8

A
O RHR Shutdown Supply I/C 3

i

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

i

Total = 4 5

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

5

i

P-ll3(b)/13 A-1 Rev. 1

- -- . . _ . - - - .. - - . - --
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Appendix B

Instrumented Piping

,

1

1
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Specification 8031-P-363

Appendix B

TEST POINT INFORMATIONj

System : A - MAIN STEAM

Location : Outsid & Gentc~inm ent?
Isometric : - SK-M- 1503 Re v, #

Calculation No.: 1 - o f - 2. 2 ro

QUANTITY

MEASURED METHOD
DATA REMARKS

AXIS 3REMOTE VISUAL POINT
INSTRUMENTATION 1 INSPECTION 2

i

Acc=LaRATieu VA . Y. A . 01 e2ss Y

A n t8RA m *3 VA . 2. A.02 82 sA 2,

ACCELERATict VA . 2 . A . 03 po4

I.
i

4

s

E

,

!

B- | Rev. |

|
|
t

,- - _ - . . - . . . _ , _ . . _ . , _ _ . . _ , . _ . , , , _ , _ _ . , _ _ _ . . . _ . _ _ _ . _ _ . _ . _ . , _ . . . , _ _ . . . . _ _ _ _ _ _ . _ . , _ _ _ , _ - _ _ _ _ - . , . . _ .
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Specification 8031-P-363
{

Appendix B

TEST POINT INFORMATION

t

System : A - M Aiw s,rra u

;- Location : ouTstos couTAIMMEMT

Isometric : SK-M- 1504 R. e v. H

Calculation No.: I - o f - 12.6,

;I

a

j

MEASUREMENT
QUANTITY

MEASURED THOD
DATA REMARKS

8REMOTE VISUAL POINT
INSTRUMENTATIONI INSPECTION 2

{ Mcatsumou VA . X . A . 0 4 P37 x E06-107- H I
Accstaurico VA.Y.A.05 PSC Y

t A c "gtg M Ti m VA . X . A . O fo pssg x

,

+

4

|

|
!

|

|

!
'

i
|

|
!

B- 2
! Rev. |
(
, .

.#- - !



. _ . . _ . . _ . .__ _ _ . _. ._. _ ..

; Specificatien 8031-P-363

Appendix.B
,

TEST POINT INFORMATION

System : B - Fus.DwATER.

Location : hisibE co u"Pt1M MT
Isometric : SK-M- t ss 2. %N.D
Calculation No.: 1- 42 -of

.I

MEASUREMENT
QUANTITY

MEASURED THOD
DATA REMARKS

EREMOTE VISUAL POINT
INSTRUMENTATION 1 INSPECTION 2

' AccateMTIFU VA . 2 .' B . O l 60B Z

! Accree qTfou VA . X . B . 02
96 X

'

Accete*AT(oM VA.Y.B 03 go7 y gg4.|g7_yx7

AcdELeRATin VA . X . B . 04 MCB X

AcceLERATtaV VA . X . B . 0 5
165~ X DL A - I 07 ~ N 2.1 |

.

i
f

i

,

;

;

1

1
;

1

Acc.el c eom stsr% cure. ~l so us e.d hr d yr ren| c- t hes +I *nt
b e n t.o'r y jv e r- 60 ~5 8 - P' '3 b id .

B- 3
Rev. f

i

. _ - _ . . - . -. , :-. - , , . - - ,
. - , _ . . . . - , . - - - . . - . - . - - , _ . . . - . - - . _ _ - - . - - . .
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i
Specificction 8031-P-363 ;

Appendix B

TEST POINT INFORMATION

System : C - PetDb>ATER.
Location : duts,ld o Cahir, merit

.

Isometric : SK-M- ICT4 Ret / M b
Calculation No.: F1-ic- 51

,

MEASUREMENT
QUANTITY

THODMEASURED DATA REMARKS
I #IEREMOTE VISUAL POINT

2INSTRUMENTATION 1 INSPECTION

Ad'ELERATion VA.Z.C.03 49 Z UAt.ve ofERArag.

Moto3A'

i

.

i

I

|i

:

i

A ccetevometers we c. Iso used f.on dyv mh w,,+;en-t-
b emb!r,y f et 49031- P-3 6y

B 'f Rev. |

. _ . - . . . . . - . . .- -. .... - __-.. ,,-.-__..- ..- --. - - - - - . - . - - . --
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Specification 8031-P-363

Appendix B

!-

TEST POINT INFORMATION

,

System : C - FEECMATER.

Location : 6vteicj e C Onbir,tr,eDY

Isometric : SK-M-1555 E4v. E
'

Calculation No. : fl- 15-51
.,

,

MEASUREMENT
QUANTITY

MEASURED METHOD
DATA REMARKS

8REMOTE VISUAL POINT
INSTRUMENTATION 1 INSPECTION 2

'
Acest.sRATW VA . x . C . o f VAwr evenaren13 x
AccELERATIN VA I*C.02 Ato-IFcn o

:

!

i

|

I

!

4

!

l

Ac.ce l secom ek<.rs a.s s. a,\ s a vse d $y d pm|c ym;g ny-

+ s s%,7 y er Bo s t- P-3 6 y.
B- F Rev. |
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Specification 8031-P-363

Appendix B

TEST POINT INFORMATION

System : D - MPcr Stea rrs b uff y |[
l

Location : lesioc cmTAtukENT
Isometric : SK-M- 1592 EW. I- |[Calculation No.: I-01- 03

MEASUREMENT
QUANTITY

MEASURED THOD
DATA REMARKS

REMOTE VISUAL POINT
INSTRUMENTATION 1' INSPECTION 2

accsuirRAM VA . X . D. o f 2cos. X

AcceteRATW VA . X . D . 02 242 X

g_ceteRATietJ VA . '1' . D , 03 eo Y VA Lue efb ATaR.
Ho.IFcot
DG A-106-ff 19

'

,

Acc.e Ietetneh t n a.r~ e c I e, o u s e d [oe dyr,o,rr,,'< % nsient-
| b e st|r,y p -s r- 403I- P- 3 6 t/

|
B- f,

Rev. |

.

-- -.. - -.- -
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Specification 8031-P-363

Appendix B,

TEST POINT INFORMATION
!'

,

System :E- HFe,I 66ee-m /svgly |d
Location : cuTsioer courMoueur

, Isometric : SK-M- Is5 G A Edu. P
Calculation No.: P i - <o - 72 b

1
,

MEASUREMENT
QUANTITY3

MEASURED HOD
DATA REMARKS

REMOTE VISUAL POINT,
~

INSTRUMENTATION 1 INSPECTION 2

:

AcestsRATteo VA , X . E . o ( VALV E O PE P'+T C*-g x
M o - W c c ^4

AcceteRATICU VA . X . E . 01 M X
AcCELERATlav VA . X , E. 03 7sA x

l

:
!

.

I

1

.

I

i

i

A*'''" ~ ** *'s n+< c~ l s o a se L lor ~ d yme-m: c tnansient-h ss%ny p er 903I- P- 3 6 4
B- 7 Rev. |

4

|

. . - . . - _ _ . , - - - _ , . . . _ . - _ ~ . . _ _ - . - . . _ .__-..._ .-.____.____,_.-- -..- ._ ,_ --._.-..__ -,. ... _ _ . _ , _ _ _ _ . _
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Specificcticn 8031-P-363

Appendix B

TEST POINT INFORMATION
s

ISystem : E-HYCTbbe m Suff f .

Incation : O utT4re'd G, Co $ $ ll9rr4 t h b
Isometric : SK-M-1556 B ~ E ev. N
Calculation No.: Pl 'A.4 - 5 /

4

:

MEASUREMENT !
QUANTITY j

HODMEASURED DATA REMARKS
AXIIREMOTE VISUAL POINT

2INSTRUMENTATIONI INSPECTION

haelers%n Lc2er L& L. der-
-

.

1

A
!

:

|

!

I

l
, i

-
:

;

,

a- 2 R., . I
i i

1
. . . - . . _ - . - - . . _ . . . . . . . . . . _ . _ _ . . _ . . . _ . . _ , . . . . . _ . . . . . .

. , -- . - - . - . - _ _ - - . . - - . _ - - _ . . - - - - - . - . - _ - . - . . ._.
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-
4

! Appendix B 'l
|
|

I
| TEST POINT INFORMATION i

System :- F - HPcr Tue b;r,e. Ev.I, vst k|
Location': oOTStte Cc M TA1W W T .i'

Isometric : SK-M- 1CS9 26v, E
,

I Calculation No.: F4 > 4 - S''t

.

MEASUREMENT
QUANTITY-

THODMEASURED DATA REMARKS

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

+ceguiRATs cu VA.Y.F.03 & Y 988-106-#4
i

3

1

4

h

1

i

,

B- 9 - Rev..I

:
'

._ . .,_ _ _ _ . . _ . _ _ , _ . . . . _ . . _ . _ _ . , _ _ _ _ _ . - _ _ . _ . _ _ _ . . _ _ _ _ _ _ _ _ - . . _ , _ . _ . . _ , , _
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Specificction 8031-P-363

Appendix B

TEST POINT INFORMATION

System :P - HPcr M,r kritse. Ewho.,vst [Location : ouTsior cMT*1 MN ENT
Isometric :-SK-M- N90 E 4 v, O

Calcula' tion.No.: F 1 - 2.4 - 52. I

*

MEASUREMENT
QUANTITY

MEASURED THOD
DATA REMARKS

REMOTE VISUAL POINT
INSTRUMENTATION 1 INSPECTION 2

AcCELER.ATim VA . )( . F. o ( m X

ACCELEllATICp VA . Z . F. o 2
6SA 2

,

:

|

!

I-
!

|
!

B- /0 k '

Rev. |

I *

- , , , . , , - , . , ,.- ,.-,.. . ,-- . .,.-,...n ~ ..,_ -,....---,,,,._,-, ,.n -,,r-- _ , . . . , , - - . - - - , . _ , , , . , . , - - . .
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Specification 8031-P-363,

AppIndix B

TEST POINT INFORMATION.

l; System : G - J2cIC, Mda,m Guff y
Incation : idios CNTMN McLT

.

|

Isometric : SK-M- i!593 Rev. L |
Calculation No.: 1-01- 02

8

MEASUREMENT,

QUANTITY

MEASURED ETHOD; DATA REMARKS
REMOTE VISUAL POINT.

INSTRUMENTATION 1 INSPECTION 2

cetEl% tin VA . X . G . O [ 32G B X

ACC5(.ERATlW V4.2.$.02 332.S z

ACCELE R.ATia*J VA* X * 0*03 3atc x
4

.

o

r

4

i

b

e

B- | | Rev. /

:

- - . . . . . . - _ . . .. . , _ . - - - - - - . - . . - . . . . - . , - . . . . . . - - - . . - - - . - . . , - _ . . . . . - . - .
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Specification 8031-P-363

Appendix B

TEST POINT INFORMATION-

System :H-EcIC stce Gwrrly |d
Location : oorsioE caoTMOMsuT
Isometric : SK-M- 15s5 Rev.G
Calculation No.: Pi- 22-si

MEASUREMENT
QUANTITY4

MEASURED M HOD
CATA REMARKS

8REMOTE VISUAL POINT
INSTRUMENTATION 1 INSPECTION 2

^cc m M T W VA. Z. 14,03 ,00 E z

AccaERATlW VA,I.H.04 q,4 2

4

4

}

J

!

s

4

J

!

!
:

!

!

B- 12 Rev./
1

9

e - - , - -,. m, , --.y.... , , ,w woe. - , - , - , . - - - - - - -,.e-,-1- e,w,c,.%,yg,n-+,,7,%,% _ ,p,. . , - . , , - .p--ww.r-----,w---e.v.w,.w, w re e w-w-e c.v r -,



Specificaticn 8031-P-363

Appendix B

TEST POINT INFORMATION-

System : H -li% EG $t* W G Uf) Fly '

Location : ouTsi:= c,ow oncur

Isometric : SK-M- 1566 JE du, O

Calculation No.: P t - 2.2.- Cl

MEASUREMENT
QUANTITY

MEASURED HOD
DATA REMARKS

REMOTE VISUAL POINT
INSTRUMENTATION 1 INSPECTION 2

Acca5 RAT 1m VA . X . H . o l STAS X

xcctenA7m) VA . x . H . 02 70A X

B- Il Rev. /
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Specification 8031-P-363 '

Appendix D

TEST POINT INFORMATION

System :7 NIC TW Mi'd.EA M atr
Location : ouptos cooTmuMeuT
Isometric : SK-M- 164s A R ev, S
Calculation No.: F1- 2.2.- 55'

MEASUREMENT
QUANTITY

MEASURED DATA REMARKS
REMOTE VISUAL POINT

INSTRUMENTATION 1 INSPECTION 2

Acests RAtev VA. X . J 01 ges x p4;<ted
VA . 2 . J. 01AccELE AATlog) 473 ; ,,

Acceltrn U M VA. Ye V. O 3 ~5 g Q g

.

B- ly Rev.|



_
__ _ _ _ _ - _ _ _ _ . - _ _ - - . -

Specification 8031-P-363

Appnndix B

TEST POINT INFORMATION

1

System : K - cou 57uy

Location : m61te cmTmuuscT
Isometric : SK-M- f 6 40 Rev. Q
Calculation No.: '4-10 - 01

MEASUREMENT
QUANTITY

MEASURED DATA REMARKS
REMOTE VISUAL POINT

INSTRUMENTATION 1 INSPECTION 2

Acceurum vA. z . k . 01 SoE Z Deleted
AcccuritATiov VA.Y.K.0'l 4s y pegeged

i

.

1

i

b

i

a- 15 b . Rev.|t

i

!

. . . . - - - - _ . . . _ _ , - - , _ - - ~ - . . - . - _ _ . . . , _ _ . . - - - , _ , . - _ . , , - . , _ _ _ , _ . . . , . , _ _ _ . _ - - , _ . . _ . , . _ . _ . . _ . - _ ~- - -
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Specificction 8031-P-363

Appendix B
s

TEST POINT INFORMATION

System.:L-fCHIE 6/, vtd ew r, Ectu rn*

Location : iuGIDs couTM u MEsJT
Isometric : SK-M- 1548 A Rev. N
Calculation No.: i- to - 48 A

MEASUREMENT
i OUANTITY

MEASURED ETHOD
DATA REMARKS

8REMOTE VISUAL POINT
: INSTRUMENTATION 1 INSPECTION 2
!

AccstERATiW VA , X . L . O | iSS JC VA LVE ope 1t AvoR

2c" NCA - 6 TACCELE8LATietj VA,2.l_.02 IW 2 ,(g g
,

O

'

rnvse be
'

6eete.d at
nerrn ~I

operahing-

tsrnfefature..

i

i

,

B-)(# Rev.[

t
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Specification 8031-P-363
*

Appendix B

TEST POINT INFORMATION
:

System : M - }ENE LPCI
, g

Location : tucios couTriu MsMT
Isometric : SK-ft- t r42. - R. e v , l_.

j Calculation No.: 4- to - of

4

MEASUREMENT
QUANTITY

MEASURED THOD
DATA REMARKS

MIEREMOTE VISUAL POINT
INSTRUMENTATION 1 INSPECTION 2 *

1 Aceste8 TAT 10*J VA . 2 . M . 01 3C z p g,j g.,g ed

i Accet2 M11&N VA . Y . M . 0 2 5 y pe,lettd
ATELE RATiet) VA . 2. M . 03 (20 D4(ebfd-

.

I

r

.

,

!
4

B- 17 b nev. I

i-



F-

.Specificction 8031-P-363

_ _ . . Appendix B

TEST POINT INFORMATION

System :A-RHR He& byrc, y
I,ocation : incios couratuueWT

Isometric : SK-M- 1649 Rev.F'

Calculation No.: l- io - 1L

MEASUREMENT
QUANTITY

THODMEASURED DATA REMARKS
IE

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

AccrurRATim * VA . 2. N. 04 70 s Z Delettd

v.cctzRATim VA.T.N OS 70 g y pg, g g,g e c[

r

|

B- j f f Rev.|
|

|
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Specification 8031-P-363

Appendix B

TEST POINT INFORMATION |
|

System :N-g4g,|4epd'$gec y [
Location : INMDE co*JW W mT ->

Isometric : SK-M- 1550 IP. * * F g
Calculation No.: { - to - 09

i

!

'

MEASUREMENT
QUANTITY

THODMEASURED DATA REMARKS
MI8REMOTE VISUAL POINT

2INSTRUMENTATION 1 INSPECTION

4cceWMTicu VA . X . N. O l 22o 5 X Dele t-dd
,

! Acce u n m et; VA.Y.N.02 254 Y pg|ghed
4

'
1

s

t

>

I

)

'.
!

*
;

)

B- | 3 Rev. /

- . __ _._ _ .---__.._._ _ _ _ _ _ _ _ _ _ _ . _ _ _ . . _
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SpecificOtic:n 8031-P-363=<

Appendix B

TEST POINT INFORMATION i

System H- fHR., Nesd 6 ro.yf
Location : lu'otte ca9% NMcWT

Isometric.: SK-M- 6794 A Rev. D |
Calculation No.: i - t o - 09

i

MEASUREMENT
! QUANTITY

THODMEASURED DATA REMARKS

REMOTE VISUAL POINT;

2
'

INSTRUMENTATION 1 INSPECTION
4

(7 lebd'IAcesunATict VA. X N,03 f74 x d,
,

,

s

.

! .

. ,

4

,

4

1

i

|
!

B- 7 O Rev./
i

.

l

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ - . _ _ - - _ _ _ _ _ _ _ _ . - - - _ - _ _ _ . _ _ - _ _ _ _ _ _ _ _ . - . _ _ _ _ - - _ _ _ _ _ _ _ _ - _ - _ - - - - _ . - - - _ _ _ . - - - - - _ - _ - - - - - - - - - - - - _ - - - - - - - - - - _ _ _ - - - - - - _ - _ - - - - - - - - - - - - - - - - -
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Appendix B

TEST POINT INFORMATION

System : P- Ewou dLocation : INGiDE coot 4tNMauT

Isometric : SK-M- 195r1 O R.a u. M
calculation No.: 4 - 10 - ( t B

MEASUREMENT
QUANTITY

MEASURED OD
DATA REMARKS

REMOTE VISUAL POINT
INSTRUMENTATIONI INSPECTION 2

AcceLa u Ti W VA. Z.P.of 75 2

AeeneuTim VA. x. P.02 87 x u ps o re R A To R.

tr~ tr 27efamow VA. Y P.03 $7 y 8
c

TMs (**y|t y
rwtre b e
t e *; t e.d e t

ra ce m~ l
yt fc.ts'19 y
ternreto-tvre,

a- a l e n.v.l

.
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Specificctign'8031-P-363 )
Appendix B )

!
,

TEST POINT INFORMATION

System : P- R,tv c, y
Location : |MIM cacTmp ueJT '

Isometric : SK-M- 64G Rev.G
,

Calculation No.: l- to-H 8
(

i

MEASUREMENT
QUANTITY

MEASURED M MOD
DATA REMARKS

AXIIREMOTE VISUAL POINT
INSTRUMENTATION 1 INSPECTION 2 -

AccatsmATtOU VA . X . P. o 4 56 0 & X Dn'3 f f hyII
rn v s & b<r4ccMtuilau VA . z . P. 05 76ca z
bessed at

4ccouT,m V A . X . P. o (. gob x n, j

sparsung-
temyen ture.

.

5- 2 2. A n.v. I !

:



.

Specific ticn 8031-P-363
|

Appendix B

TEST POINT'INFORMATION
,

i

system :P- R UC O k
Location : iusies eauraq uS*vr

Isometric : SK-M- S P - DcA - li b - El E w. 5
calculation No.: { - 10 - H 6

MEASUREMENT
j QUANTITY

MEASURED HOD -

DATA REMARKS
8REMOTE VISUAL POINT

INSTRUMENTATION 1 INSPECTION 2

AccstEMTfcw VA . 2. P. o7 9 toe z

Accaeltmen VA . Y . P. 08 9476 y Delebed

Accele m t|or VA,y. P.0 9 gg y

I| s h o's f|P T
munt be
ts eted ch
noen,~l

Ofttutit g
tempero.tute.

\

.

B .7.3 Rev.|.

.

r-- - , , .- - ---- .,-. ~ ~,-_.er- ,~.--.,.._,y-_._._-.-...,,,,-,-,-,,y- ,.,-,-.,---~-,-,-----.vy.- . -- - ------<-,,----c-
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Specificctitn 8031-P-3634

Appendix B
,

,

i

TEST POINT INFORMATION

System 20' RH E % M N r' 0" M P
Location : lets co w a u m tT
Isometric SK-M- 1646 Ecu. U
Calculation No.: 1-10 - 10

MEASUREMENT
: QUANTITY

MEASURED HOD
DATA REMARKS

REMOTE VISUAL LOINT.
i

INSTRUMENTATIONI INSPECTION 2

AceneRATION VA.x.Q.01
292 X Pd-109. H2 4

5
u:stesATlev VA . % . Q . 02

i
3 g4 g g

1 AccELEAATlav VA.1.Q.03 342- 2 VA u.c creasTcA

WocoA

Yb t9 f f'
' i

move be
b e.st ed c-t
nce tr'a I.

Ofefc b IM7,

t8mf ero tutt.,

1

!

:

B- 2 'l Rev.| -

- _ . .. - - .. . - - - - - _ _ - - - . - - . _ . . - . _ _ - - .
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Visually Monitored Piping

.

P-257/2

,

h _
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Sp;cificction 8031-P- 363 I

l

Appendix B '

TEST POINT INFOPMsTION
i

System : FEEDWATER

Location : CO TS #De Co NTAIM M EU T-

Isometric : SK-M- 298 Rev. 2-

Calculation No.: l- 15 -Si 4

MEASUREMENT
QUA';TITY

E OD
MEASURED DATA REMARKS

I
REMOTE VISUAL POINT

2INSTRUMENTATION 1 INSPECTION

% 4 lere t.'Ce

/

4

|

|

* |

|

|

*
.

|

s- 2 s /A n.v. /,

,
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Specification 8031-P- 363
Appendix B

TEST POINT INFORMATION

.

System : F EEDW ATER,

Location : OuTSibs 'ccW TN4MOJr-

Isometric : SM-M- 1M A R ev, R g-

calculation No.: 1- S-5)

MEASUREMENT

QUANTITY
ETHOD

MEASURED DATA REMARKS
AXII

REMOTE VISUAL POINT
2INSTRUMENTATIONI INSPECTION

bueltecM0n
V

.

t

0

'

t

a- % b nev. l
,

- - - _ - _ _ _ _ _ - - _ - _ _-_----- _ _ _ _ _ ___ _ _ _ --__-__ _ _ . - _.
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TEST POINT INFORMATION |

System : Fe e,d wute e -

Location : Outeld s Germ #* Ir'menb
Isometric : SR-M *A 9 9 B E W . R.
Calculation No.: 1-15-51A

MEASUREMENT
QUANTITY

M MODMEASURED DATA REMARES
AXIS 3

REMOTE VISUAL POINT
INSTRUMENTATIONI INSPECTION 2

&lersts'Cr y
:

.

8-27 Rey, /

- . . . . .. ..-. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .
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TEST POIM INFORMATION

' System : E g ,|J y | S e p t (E e m e ve.l
Location : Out*!d e e,estrutnm nte
Isometrie : SK-M- 1G49 A lEeve G I h*

Calculation No.: 1-1046
,

a

f

QUANTITY
MTHOD

| MEASURED DATA REMAMS
MIS 3

REMOTE VISUAL POIM
2

! INSTRUM33tTATIONI INSPECTION

Acealesh;on y
.

.

.;

i .

I

!
-

.

1

4

;

}

,

:
1

i
4

.

!

|

|

S-79 d n.v. l
.

_ _ - _ _ _ _ _ _ _ - _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ - -
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. Appendix B|

TEST POINT INFORMhTION

System R,g,plJu st Mga,,t $4 m e a l
Location outsl06 c4WTA1W4wWT

Isometric : SR-M- 154t k JE,ev. H'

l Calculation No.: P t-to -do
|

I

MEASUREMENT
QUANTITY

0
MEASURED DATA REMARMS

MIS 3
- REMOTE VISUAL POINT

2INSTRUMENTATIONI INSFECTION

' -ucmm~

i

I

|

!

t

n-29 d nov. /|

_



specificCtion 8031-P-343

Appendia 3

TEST POINT INFORMATION

System Rey |Juc.,| Heo.t icd m #UC-/ .

Location 8 vt 9?d t C onto-ir,ts,dr 't

Isometric : 3R-M.151) C S e v. H
'

Calculation No.: PI- 10-G d)

'

QUANTITY
EMMEASURED DATA REE RNS

MIEREMOTE VISUAL POINT
INSTRUMENTATIONI INSPECTION 2

i

ht44%t4r /

! i
;

i

|

b
!

1

!
L

i i

l

|

I

I i

!
'

|

i

|
.

s-30 n v. / |
'

'

|

. . . . . . . . . . . . . . . ~ . -
- . . - . . . . . . . . . . . . . . . . . . . . . . . .-, . .. .

_ _ _ - _ _ _ - _ _ - . _ - - _ - _ - - - _ - _ _ _ _ _ _ _ _ _ - - _
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Appendia a

TEST POINT IWOMATKON

System i Residel He.,* Seer,w I

!*eation i due ,,'da c,,,,gr.,;,,rn er w
* Isometrie i SR-M- it let A gay,L.,

celeoistion No.in-10% g
.

QUANTITY "
MEASURED DATA REMARNS

MI8
RENGTB VISUAL POINF

INStat2WNTATIONI INSPECT 20N2

4cteleratief* /

.

S

S-3l 6 w. l
.

,

L- . _ _ _ _ _ . . - _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ . _ _ _ _ _ , _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ ____
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Specificction 8031-P-363

|
Appendix 3 i

TEST POINT INFORMATION

'system : Es,,We-| gech Een,avM ;-

Location : O v b b|d e C er, % it Mn enY |
'

'

Isometric : SK-M- 16/ 4 S F tue M
Calculation No.: P|- | 0 -5 (,

MEASUREMENT
QUANTITY

ODMEASURED DATA REMARKS

REMOTE VISUAL POINT
2INSTRUMENTATIONI INSPECTION

ACCeletskh j

|

A

,

f

I

B- 3 'A Rev./

. . . . . . - _ _ _ .. - - - - - - . - - - - . - - - . --- - - - - - - - - - - - - - - -
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. .
Jppendix B

TEST POINT INFORMATION

System : - RESIDOAL HEAT REMcVAL

Location : ot>T4I DE Courmow
~ Isometric : SK-M- IES A gev. F

Calculation No.: f j-lO-b O

MEASUREMENT
QUANTITY

HOD
MEASURED DATA REMARKS

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

VAccetenAT:ct

.

B- 33 Rev./

_ . . . .__ _ _ - . - . .-
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.

_ Appendix B

TEST POINT INFORMATION

System : -REGIDUA L WERT RENAML

Location : evMIDs CNTNo sicMT
~ Isometric : SK-M- t.719 A Rev. P

Calculation No. : Pl-16-654

MEASUREMENT
QUANTITY

MEASURED DATA REMARKS
8

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

ACCELERATtoM V

|

|-
I.

B- 34 Rev. /

: . .

; |
\
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Specificcticn 8031-P-363

Appendix B

TEST POINT INFORMATION

System : EctsIbuwI NCE 54M""I -

Location : Otrb6|d e. CohhIMM#UD
Isometric : SK-M-15/9 B Eev. $
Calculation No.: Pl- 10 - R

MEASUREMENT
QUANTITY

HODMEASURED DATA REMARKS

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

hecelerst|on y

l

A
,

B- 35 Rev.|
.

.

. . . . . . . . _ _ -
.. . . = -_ . _ = . . . . . . . - . . . .. .

_ _ . . _ - _ _-._....._.__.- _.____--.__.._... _ _,-._. _ __.-._ _. _ - _ _ . - - _ - . . . _ , _ ~ - - - . . . _ -
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Appendix B

TEST POINT INFORMATION

System : - RESIDUAL ME AT RNOWL
Location : cvTetDs wrAtourur

~ Isometric : SK-M- f 624 A Rev, K
k-Calculation No. : p|- J O-(,7

MEASUREMENT
QUANTITY

THOD
MEASURED DATA REMARKS

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTICN4

4ccELERATIm p

.

i

|

.

1

1

s
|

B- 3 6 k Rev./

I

. _ , _ ,
. -. . - - . . . . _ . - - . . . . _ . _ . . . __ _ __ _ - , .
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Appendix B

TEST POINT INFORMATION

|

system a itse,'duwl 14ecst TCen,eva-l .

0J'te |d ,c C en%. hntr,6 in &Location r

Isometric : SK-M-)5'4.Lf C. ~ /Ce.t/, Q
'

Calculation No.: Pl- 10 -67

MEASUREMENT
QUANTITY

ODMEASURED DATA REMARES

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

'

4

haeleret:sn ,

A.-

:

i

I

B- 37 Rev. |,

-...... ... _ .--..w.. . . . . - . . - - . . . . - - . . .

.

--w_m -y-, e-w-.-. em- + ,r-ar-w-e-me-w _
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_ _ Appendix B

TEST POINT INFORMATION

System : REstDvAL. HEAT REMOVAL,

Location : coTsits courA1pna>T
~ Isometric : SK-M- N'64 Jz<v. E

kCalculation No.: P 1 - io- 99

8
|

MEASUREMENT
QUANTITY

THOD
MEASURED DATA REMARKS

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION |

.

B '3 B k Rev. |

.. . . ..
_ - _ _ - _ - _ .
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Appendix D
,

TEST POINT INFORMATION

System : f2 e i d u e.,l N e c h E 8 M d '# * I
'

Location :' 2;nside C shtain nvent
- Isometric : SK-M- 168f;t. Rev.L

calculation No.: 1-10-05

.

MEASUREMENT
QUANTITY

MEASURED DATA REMARKS

REMOTE VISUAL POINT
2INSTRUMENTATIONE INSPECTION

& etelv.'on /

. .

#

B- 39 Rev./
.

+
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i

TEST POINT INFORMATION

System : TCe4A del Hest Ramsel
Location : Irnyide Cante IntndnD

-

Isometric : SK-M- 1549 /24v. F b
Calculation No.: 1-lO A A

.

4

'

QUANTITY

MEASURED DATA REMARKS

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

_

&lersMon /

i

i

.

4

I
l

B lj Q Rev. |
, .

- , - _ - - , -<-.--. --.- - ,,,-, . . , , _ .,,--.,-.,,,,._--..nn-... n-a.-., ,,--n,---,---,--,-,--s-,.n--,-,--,.
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1

Appendix 3 |
,

.

TEST POINT INFORMATION
.

System : }Ces,;ju n( gent Eer-neval
Location : Cn s ) d e. C er,tc~t h tr,4h t~r
Isometric : SK-M- lygo gev. F g~

Calculation No.: 1-10-@
.

MEASUREMENT
QUANTITY

HOD
MEASURED DATA REMARKS

E
REMOTE VISUAL POINT

2INSTRUMENTATION 1 INSPECTION

kc.eleuth.'on /

.

%

'

i

B- If | k Rev. j

-

|

._. . _ .-. . - . - . . . - - . . . - . . . - - . - . - . . - . _ - - . . - . _ . - _ . - . . - . . - .
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TEST POINT INFORMATION

System : - coR.s SPRAY
Location : ouTStD6 Cot >TA1U"EMT

~

Isometric : SK-M- { S74 Rey , 7 /N
/3\Calculation No.: P 4 - 2o -s7

MEASUREMENT
QUANTITY

HOD
MEASURED DATA REMARKS

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

AccstsMTrev /

B- Q Z k Rev. /

.
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Appendix B
,

TEST POINT INFORMATION

'System - Covi sP AY
Location : /uT5tDF cacWuMEOT
Isometric : SKmi- 1975 A Rev. M |
Calculation No.: FI - 2.o - 56

|

MEASUREMENT
QUANTITY

MEASURED METHOD
DATA REMARKS

AXIS 3REMOTE VISUAL POINTs

INSTRUMENTATION 1 INSPECTION 2,

AccetsnATim y

|

|

1

s

1

|

|

B- % Rev. /

.. .- _ -. - - - - - . . - - - . _ -
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Appendix D

|

TEST POINT INFORMATION

i
t

|
System : 'C ore, Gyro.y
Location : Gut 9;d e ce,,ga.;nrnsa

' Isometric : SK-M- 16 7 9 6 Rey, y
.

Calculation No.: Pl- AO-57
.

MEASUREMENT
QUANTITY

OD
MEASURED DATA REMARKS-

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

kelemt:om /
:

.

3

i

.

s- 9 y d Rev. j
.

)

- , , , . - . - - . - . . - --.-----..,,.,...,.-.,..--.,,...-_,,-_..,.--._..c--... - . . - - . , _ - . . - , . , , ,-
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' App;ndix 3

!

TEST POINT INFORMATION

System : Cees Syny
; Location : Ir, c,;d,e c, e s ta ; r, rr,.i n t-

Isometric : SK-M--I6IO R.sv.Q
-'

Calculation No.: 1- x.0-O X.

.

MEASUREMENT

QUANTITY
OD

MEASURED DATA REMARKS
8

REMOTE VISUAL POINT'

2INSTRUMENTATION 1 INSPECTION

kcalerybor; y

;

.

B- 46 k Rev. /
.

'
- - - - - . _ - , - . , . . . . - , . _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ __ _ , _ _ __ _ , _
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Appendix B

TEST POINT INFORMATION

!

System : E e 'sId oc, | Se,d Eemsue.,j
Location : tr-r s,|de, C,mte_bsmge,t

- Isometric _: SK-M- 4 79 y A Re,v. D A
Calculation No.: | - 10- 09

.

MEASUREMENT

QUANTITY

MEASURED DATA REMARKS
E

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

____

,

e

O

1

!
;

|
|
|

!

B- 4 (, Rev. /
.

. . - _ . . . . . . , . _ , , , . . . . . - . , , . ., ,--, .m., ~-.-.._m.,_,.,,__ - . , . . - , - - - , ..._4. . . - ,~ - . _ , , ._ , - - , ~ , - . . , . . . . , . . . . . . .
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Appendix B

1

TEST POINT INFORMATION

System : @C9Eduwl &cck 5irneuwI -

Location : f n 4,i d e. (,,,on t # jn M e N Y-
Isometric : SK-M- G,79 9 f3 gey D
Calculation No.: F1-lo-t L'

:

MEASUREMENT
QUANTITY

HODMEASURED DATA REMARKS

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

het.eletoh|0n W
,

:

'

A
i

i

;

i

i

I

!

a

B- D Rey, j
<

. . . . - . . . . __ _ . . . . . . . . . . . . _ , . . . . . . _ . . . . . . . . _ . . . . . . . .

. - . . . . . . . _ - .
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Spscification 8031-P- 363

Appendix ;:

|

TEST POINT INFORMATION

System : STwo - BY LIGuiD ce9TRo L
Location : curstne ' co4TMN ME9T

~ Isometric : SK-M- SP- EcB - 114 E | @ ou. I
Calculation No.: 6P-6-780 [

MEASUREMENT
QUANTITY

OD
MEASURED DATA REMARKS

3 -AXIS
REMOTE VISUAL POINT

2INSTRUMENTATION 1 INSPECTION

Aces w nAr+ ,

o

|

|

.

%

e

a W$ h Rev. I
,

-
. . . _ .

_
. _ . _

e 1
. _ . . _ . _ . _ . _ . . _ . . . - - _ . . _ . , , . , . . _ . , . .__..._m....__.__,_,,_._. _ . _ _ . , _ . _ _ , _ _ . _ _ _ _ _ _ . ~ . ~ . _ _ _ _ , _ _ _ _ . , _ _ , _ , . _ _ _ . . _ _ _ _ . __



-- ._ - . __ _ . --

. . . . ~ . . . . . . . . . ~ . . ... .. ... . . . . . . . . . . . , . . . .

Specification 8031-P- 363

Appendix B
.

TEST POINT INFORMATION

!

System : S~TAND - EY L.-l QUID Cet4T"0L

Location : cu Tsibe ec ATAiN MstJT
Isometric : SK-M- 5 P- ECB -114- E t Rev.I-

Calculation No. : $P-C,-760

MEASUREMENT
QUANTITY

METHOD
MEASURED DATA REMARKS

,

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

AccEwenmd

V

4

9

.

.'

.- p

t

|

!
-

!
.

( s- 49 8 Rev. l
.

.

e. e . . was eam e a en an.

. _ . _ . _ . . . _ .__.... . -_ _ _. _ _.__. - _.._ _ _.. ...._...._.._.. . .. ,_.._ _. . . _ .- _. __._.._ . _
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Appendix B |

TEST POINT INFOP_MATION

System : STAND - P Y t-tGOID co NT7.o t_
Location : COTS # De ' CoMTAIM M G M T

-

Isometric : SK-M- ; P. etB - 114 - EE 4 R,4 v. 5 g
Calculation No.: + F-(, 7FO

MEASUREMENT
QUANTITY

METHOD
MEASURED DATA REMARKS

AXIS 3
REMOTE VISUAL POINT

2INSTRUMENTATION 1 INSPECTION

AcCELE1 tabs
/

|

l

l

'

|
.

.

I
i

1

.-
!

.

3- 6 D Rev. l

. . . . - - . - . - -~ ----- ~ ~ -
.. _ . . _ _ . .
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TEST POINT INFORMATION !

|

System : STAND-B'T t_t com cc4 TROL.
Location : 00 T 51 De CoWTAINMGMT

-

Isometric : SK-M- G P- E cg _ p 4- Es g e g , )
Calculation No.: 6F-(, - 7 go [

MEASUREMENT
QUANTITY

MEASURED DATA REMARKS
3AXIS

REMOTE VISUAL POINT
2INSTRUMENTATION 1 INSPECTION

h~cELst.MIerJ V

I

!
|

|

.*

*

i

|

! 3 61 Rev.f
,

|

-.- -
- --

... . - . -

- - - . - -- - -. _ _ _ _ .-. _ _ .. . _-
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TEST POINT INFORMATION

System : STAND BT LlQUID CONTROL

Location : ouTsice * ce9Tw3 MENT
Isometric : SK-M- SP- ECB- it 4- E e R ey, p~

Calculation No.: 6 f - 6 ~J g p

MEASUREMENT
QUANTITY

OD
MEASURED DATA REMARKS

AXIS 3
REMOTE VISUAL POINT

2INSTRUMENTATION 1 INSPECTION

Acesuwid
V

!

4

|
,

s

I
.

S

.

s-52 /E\ Rev.I| .

t

.....
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TEST POINT INFOP.MATION

System : c.TMD - EY Lt GVlb Cod TRo t
Location : CUTSibe * codTAINMENT
Isometric : SK-M- SP- Ec.B- 1%- E > Rey, O-

Calculation No.: 6 P-C.- 7FD 4

MEASUREMENT
QUANTITY

MEASURED DATA REMARKS
AXIS 3

REMOTE VISUAL POINT
2INSTRUMENTATIONI INSPECTION

Acceaumor)'

V

.

.

O

.

s-55 A Rev.l.

.
... . . .

O
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TEST POINT INFORMATION

System : STM4D - RY LICOID CONTROL

Location : ouT5 be Cod TA 19 ME4T
-

Isometric : SK-M- S P s c.g - t)4.- g n Rev, O

Calculation No.: 99-G-7gg

MEASUREMENT
QUANTITY

MEASURED DATA REMARKS
3AXISREMOTE VISUAL POINT

2INSTRUMENTATIONI INSPECTION
'

Acestar#w)

V

4

.

.

| l.

1

.-

.

a - 5 'i A R v. l,

- .-
. . . . . . . . . . . -
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TEST POINT INFORETION

Systam : STAND - By L.lCVfD Co4T R.el-
Location : 0075 0e * C44TAldMENT
Isometric SK-M- S P- Ec 8 - 04- E IL /2 s y, O~

Calculation No.: 9F-G-790

MEASUREMENT
QUA"TITY

HOD
MEASURED DATA REMARKS

REMOTE VISUAL POINT
2INSTRUMENTATIONI INSPECTION

AccsutAmu j

I-

i

s'

e

s- 56 A Rev.)
.

'
. . _ . . . . . . . . . . . ..

. - - , - . - - - - - - . . - - , - - , , , - , - - - , , - - - - , , - - - - - - , - - , - - - - - , - . , , - , , , - - , , . - - - , - - - - - - , - - , - - - , -



,

Sp;cific; tion 8031-P-363
Appendix 'B'

I

TEST POINT INFORMATION
.

NOTES:

1' QG
8C 4.w.4

(i) VA- V brwtion Acc alererretter

(ii) Sensitive axis

(iii) System Identification

(iv) Instrument No.

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

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

3. X = East
Y = UP
2 = South

P-113(b)/14 B-6 G Rev. I
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Stress Isometrics

a

e

P-113(b)/13
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LIST OF STRESS ISOMETRICS

Drawing No. Rev.

SP-DCA-113-El 5

SP-ECB-ll4-El 1

SP-ECB-ll4-E2 1

SP-ECB-114-E4 5

SP-ECB-114-E5 1

SP-ECB-114-E8 0

SP-ECB-ll4-E9 0

SP-ECB-ll4-E11 0

SP-ECB-ll4-E12 0

SK-M-298 J

SK-M-299A R

SK-M-2998 R

SK-M-1503 N

SK-M-1504 H

SK-M-1508A B1

SK-M-1511A H

SK-M-1511C H

l

P-115( b)/12 C-1 Rev. 1

.
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Drawing No. Rev.

SK-M-1514A L
,

-

SK-M-1514B K

SK-M-1515A F

SK-M-1519A P

SK-N-15198 0

SK-M-1524A K

SK-M-1524C J

SK-M-1534 E

SK-M-1542 L
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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

i

M-56 HPCI Pump Turbine

!

-

|
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i E.1 Acceptance Criteria for Remotely Monitored
: Inaccessible Piping

E.1.1 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 A;

i page E-7 through E-50. These criteria identify | Qt
test exceptions at four different levels of.evalu-

i ation described as follows.
:

I 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 8: A single harmonic motion (single f ro-'

i quency) vibration producing measured
acceleration lying within the ACCEP-

,

| TABLE region of the criteria shall
be considered acceptable for long

,

j term operation.
i

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

; The frequency distribution of mea-
'

i sured acceleration shall be deter-
j mined and the modal components of
i measured acceleration a and the
I associated frequencies E shalln
t be combined according to the
i following rule:

I N

) !8nh i < R1 Criterion C
n=1 (f /| n

!

i
!

i

| P-279/3 E-1 Rev. 1 [,
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Vibrations satisfying Criterion C shall
be considered acceptable for long term
operation. Values of R1 are provided in
the graphs on pages E-7 through E-26. (/fi

criterion Dr 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 (min) as follows:

>
min n),a

'

<R2 Criterion Dfn=1 n

vibrations satisfying Criterion D shall

be considered acceptable for long " n
'

term operation. Values of R2 and i
are provided in the graphs and tables

|/k\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 exception. After consultation
with the Test Director and with Project Engineer-
ing he may elect to either:

(1) Recommend that the vibration amplitude be
reduced to acceptable levels by pursuing,

the procedures outlined in E.3 or;

(2) Supply Project Engineering with the complete
i 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.

;

i
t
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E .1.4 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 l

'

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

(a) For Carbon Steel Piping

S 1 8Sa -Criterion E j

(b)~ For Stainless Steel Piping

- S 1 6Sa h
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.

a = ASME Code Secgion III design f atigueS

stress for 10 cycles of vibration.

E .1.1.5 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;

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

P-279/3 E-3 Rev. 1
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'

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 As required by Section 4.8 the Test Engineer'

'
shall identify as test exceptions those sytems

i 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.

E.2.2 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.
4 The criteria to be used by Project Engineering
i for evaluating pipe vibration stress as accept-

able are as follows:
,

4

1 (a) For Carbon Steel Piping

S 1 8Sa

:
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(b) For Stainless Steel Piping

S 1 6Sa

where S = calculated multi-mode vibration
stress according to the rules of the
appropriate ASME Code pipe clasbification
and ANSI /ASME OM3-1982 requirements for
vibration testing stress intensification
factors.

!
'

Sa = ASME Code Section III design f atigue
stress for 106 cycles of vibration.

E.2.3 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 and implemented.

b. 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.

E.3 Procedures for Correcting Excessive Vibration

E.3.1 Systems in which vibration remains unacceptable
|shall be modified in accordance with procedures |adopted to: 1

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

P-279/3 E-5 Rev. 1
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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.i-

,

;

,

!
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Table of Instrument Sensitivity Factor
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. . CALC. .NO. I-a I 116 L INE NOS 1 6 * * * *'* 4. 'k 'E6 W7> '* " ****' *T V Ese Ese4

'

\ Ci flPE SYSTEN MRW srn e j'syp pgou. y ,2 To : SV-4 d
|

- ./50 NOS. .SK- M - La os arr it -is o a w a

VI TION (#4) ACCEL EROMETER (i) number /pipk node direction(y

NL/NSER FREQ. VA.T. A.ol VA.7 A.02 VA.f. A .0J VA.YAof VA.Y. A.05 4x. A.o$
(n) (Hz) 8238-Y B25A-T BiloA -1 P 31-X P35-Y - P568-x;

i 7. f 41 3.51
! 3 | 1.7 8 Lt 1.R o 4.LI

6 11.l+ 3 8 4.95
P 14.ogs 1.40 1.31

,

! f 18#.6 68 f.40 1.63

10 f5.181 6.47 l 84 3.54
;

II I G.138 1 88 S.68;

i I2 17.s76 1.L 5 .

I4 88.73h 54S 3. lit,

15 10.579 .J 94
I& 10778 3 90 1.43 f.35'

| _i{ ia 14.is7 1 19 s.83 1 37

j 10 15.311 f . 41- 1.46 1.15 f.13

; il 26.842 f.69 3.79 1.1f
11 1 6.511 8.76 1.oll I. o t

! 13 17.115 5. &7 1. t 8

24 St.533 1.15 4.67 F.3 8 i

| 15 15.370 1 6ft 6.l/ 3.c o I.41

; 17 19,5tf 3.77 6.06 i
i i

13 19.651 1.11 1.17 f.Il ;

! 19 10.169 f .15 f.7S 1.c o 1.3 o |

30 10.309 left 1.72.

31 So.fff 5. 6 F 7.16

31 3I.Iil 1.k 0

33 31.519 3.77 1.62 f.lo 3.10

34 32. ort t.33

| 34 13.c14 1.71

3f $ 5.146 910.

19 15.701 I kC |*

I/ 33 5ft 17% 7 Th 6 79t

W) SKIPPE0 NOCES NOT SIGNIFICANT FOR SCOPE OF TES T
(g. -$) BLA NK ENTRIES SIGNIFY t.0W SENSITIVITY (N # IO ) G~Ab R'*in
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nG J.NSTRUMEN T SENSI"TIVITY MULTIPLIER M'"
. CALC. NO.1-r 1 ul- LINE NOS L L * * * *'* h> 'k"L'h EH07>''"''**'*T k 6" sne,ls os

( ^. . .PJPE SYSTEN Mala sin s J'2'/D. FROMi Y-98 TO ? S V- 4'
n.lSO NOS. SK- M - t!O E Ruvy -rsw env?'

,

number / pip * node directionVI 10N (##) ACCELEROMETER (i) e
(y

NuNSER FREQ. VA.V. A.ot VA.?. A .02 VM.MJ (A.V.A.of VA.Y. A.05 VA.x.A.o6-

B238-Y 825A-f 840A -2 F31-x Pas-Y -' PS68-x(n) (Nz) .
42. 41.051 3.47

47 4z.ve4 2.09 .

48 k B.Ellr 3.59

YI 49.5l5 4.59 *

sh 55.292 5.LI 1. ol

SS S4.185 l 34 5 15

57 60.139 tr.74

F# 61.915 2.54 .

59 42 013 3 06

Go 44 482 2.33

LI G 5.2.70 8.77

('' 44 67.778 5.41

65 69 178 3.34-
66 69.317 4.03

67 7t.lso I. 'S

69 73.041 4.18

80 87844 5.63

17 9 5.716 526 '

8e 97.626 3.F 3

,

!.

.

'

(4) SKIPPE0 NOCES NOT SIGNiflCANT F0ft SCOPE Of TES T
(g #) BLANK ENTRIES SIGNIFY L.0W SENSITIVITY (N * 'O } E-27 ARsv. )in ,
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pcf .LNSTRUMEN T set |SITIVITY MULTIPLIER) M. |In

. CALC. NO. I- 12-0 t LINE NOS. Wou 'G ' 14't Zo' & ! 2" DLA-107 !

|

,
-

. f.IPE SYSTE's 4rews-ap A (1/c) FROSI: MPV TO : X-1A, ,

|f'

150 NOS. SK- M - IGs2 Rev 0

VI ION (##) ACCELEROMETER (i) number ~/pipir node-direction,

NUMBER FREQ. v4,E.6,o1|VA.xJ.o1 VA.y. 8.03 YA.X.B.oy YA.Y.B.~o5
,

(n) (Hz) gog.g. 94,y f o7,y |4ss-y It,5-X -

I' IL.57 8.t S l.3 I 7.26

13.20 2.92 6.33 1 24 v.6 o

i s9.05 4.51 n.4 0 1.68

7 11.44 f. 0%

10 2.i.11 (s .5 5.71 f. 65

10 31.15 3.12

2. 2. 31.59 3.96

22 32.91 4.74 4.o c.

15 5 4.1/r 5.Io

2.6 74 6e 1.70

17 55.fi 3.61 3'8 S 94-

|
, (', 31 40.00 9.45 4.0 c

$1 42.12 4.34 4 75-

j 34 45.23 4.24 1,o6

44 9 3.13 9.23 A.07
'

47 56.99 f .7 6 C.Sd

56 6%.41 S.G T I4.75

Cl 7 6.59 6.l c 3.76i

l 6 Ei 5 3.c 4 7.11 | 2.37 ._ 4.3 %

66 64.56 7.15 3. 0 *

72 9 5.t o 3.24

|

|

|
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e
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(4.) SKIPPED NOCES NOT SIGNIFICANT FOR SCOPE OF TES T

(t %) BLA NK ENTRIES SIGNIFY LOW SENSITIVITY (M * IO b E*;3 8 b R*'- |in
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gs .LNSTRUMEN T SENSITIVITY MULTIPLIER > M n{gi
_ CALC. NO. PI-15-5 I LINE NOS. '."ose-sem14" u n s d cas-sea

. flPE SYSTEM =*=0.mc2 fold FRON * X- ? 4 TO : 7~uns St.cG.,..

JS.O NOS. SK- N -e4 an. M. -,ree 'or v. g, |d |
.:

VI TION @t) ACCELEROMETER (i) number /pipir node direction

NUNBER FREQ. VA.x.t.0L VA.1.C.01 YA.t.l.S
(n) (#z) IS X WE-E- 39.it -

5 #8.50 4.co I.o 4 |
7 22.36 9.09 2.12 )
8 1.t.9 4 8.G L l.t k

sO Le.5 9 6.12. 1.97 |,

11 LL4.7 8 4 90 2.34

13 '2.7.76 5.53 1 05

14 2.2.o f 4.87

IG 31.75 4.87 9 04 t.Cl l.

I7 & E.4 * L.1f

18 36.73 7.C9 1.17 .

li 17.48 }. 9 % |

(' il 62.41 t .51 f.8 9

8.5013 4 7.11 7. V F -

2. 5 48.76 1.82. 7 16 8.45

2.6 51 53 I.00 7.14 |

1.7 51.73 t.oo E.33

18 F2.35 7 69

2.9 53.13 4 04

50 54.95 f.Sc 3 71 L .91

'n s 4 2. 11 1.47 6.67

34 43.li 1.f4 3.47

}E G.43 t . 0 2, 2.83

34 7c.40 5 67 11T

41 7:!.57 f.16
44 S E.13 8 50

45 f 5.41 f.6 8

44 8 7. G L.t h T.c o

47 e t.s7 c. i 2. 4.15 .

. . 4. r s t.ts 7.69 s.2s

(%) SKIPPE0 N00ES NOT SIGNIFICANT FOR SCOPE OF TES T

'(t fe) BLA NK ENTRIES SIGNIFY LCW SENSITIVITY (Nin>10) E~39 brat. |
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nec 1NSTRUMEN T SENSITIVITY MULTIPLIER,, Mni
. CALC. NO. I- 01-61 LINE FUS. fo* DRA-166

fJPE SYSTEN W M . (=le ) FROM* M S(C) TO : y- si

|fg

. . ISO NOS. SK- M - IS 91 Rcu.L~

VI TION (#k) ACCELEROMETER (i) number | pipe node direction

NUMBER FREQ. VA .x.D.at VA.x.D.o2. VA.YDo3
_

(n) (Nz) soot-x 21x goo-y -

'3 13.9o f.ls 9.92

Li 14.9 9 f.58 f .16

6 14.69 8 77 1.f 5 2.19

7 i7.79 6.11 1,f6 f.65

8 to.th 1.94

Il it . t/ l 4 39 2.19

19 30.72 6.lo

35 3518 3 35 ,

41 17.17 f.4 i 4.36

43 3 9.12 1.11 6 69

65 41.c 5 f.09 1.79

S' l 45.17 1.04
(x 541 E 0.18 1.10 7.86

F9 5 6.5 T f .9 5 3 61
<

63 S8.45 1.11 1.11

65 5 9.54 3 12 1.4 c

69 65.75 s.c 3 4.76

70 63.89 S.00 4.7G

SZ 71.33 J.9 I

a5 77.17 l. e 4 3.85

ei si.ic -r.9 4 1.s t

93 s:.ss s.91 4.%
,

er sr.ss 6.6 s i.ss

(. -

(#) SKIPPED NODES NOT SIGNIFICANT F0l\ SCOPE OF TES T

(t.$) eta nn ENTRIES S IGNIFY LCW SENSITIVITY (Nin*'OI E.-30 ge. l

. _ . . __ _ _ _ _ . . _. . _ _ _ _ . _ _ _ - _ . -- _-



._ . .

. .

sHr.* sosi-e-scs" -

L L,. .(,.pn * x - e-

| J.NSTRUMEN T SENSITIVlTY MULTIPLIER, M n( :
'

i CALC. NO.PI-to -71 LINE NOS. 12" EBB-IOt

(( q , . .PJPE SYSTEN HM sm.folc\ FRON* X- !! To : Tsv
150 NOS. . SK~. M - 15SG A Rev. f'

VI ION (4,g.) ACCELEROMETER (i) number | pipe node direction ,

NUNBER FREQ. VA.x.t.o t VA.y.f.o2 VA.y.E,o3

| (n) (Nr) g g,x 47.x 754.x .

.

/ 10.68 5.95 1.25

3 is.s o 2.55 1.43
1

; 4 11.54 1.40 J . 2.c 4.35

5 14.2.4 7.43

G I4.45 4.00

T I S. I I 2. 9 le 9 44 6.19

9 I5.57 S.in o

J 10 16.56 2.93 4.15 ,

il 87.32 s.12 7. s l 5.95

14 10.29 2. 68 8.18 1 08

14 2.I.75 355 i.q i 4.e4

09 25.IB 4.% 0 s.8l
la 2.5.74 S.35, 8.71

:o 2 5.c o 1 53

LI L 5.74 400
13 21 11 3.16

16 34.36 2.59
_

19 35 86 f.3 9
i

.I 42. It 1. G 7 1.85 S.78

34 4 4.58 'i.13 6 33 1.07

57 4726 2.44

38 46.52 1. 0 i f.32
i 19 48 89 3.70.

| 49 62.78 19 12
|

5'3 70 51 6.94-j

'a F4 7C.75 2.Fsi

SE 72.73 7. G ?.

ff f ! .ilt i.e1
i

( .i .
V

'
. ..

($>) SKIPPED 'N00ES NOT ~SIGNIFICANT F0ft SCOPE *0F TES'T
'

.

-(t%) BcxNx ENTRIES ' SIGNIFY 1.0W SENS TIVITY (N > 10 )
*

ggy, |in
s-s/ .| i _ _

<
. .. - . - _ _ . _ - - - - - - . . . _-



. . _ . . . . . -

l

Spool # 1a.s.tlo n 8031- P- 363

Ayyand:s E

'

S bb orn '. E - If Pcr S tear,, G uyp lyY

L oc.w blo n : Ou%Id e. ( on%il,rner,t'
Is ernetrie,: G X.-/H - 1 6 5 6 B R egA/

Cs.lc.uIntion Alo: PI ~LH-5I $

Ent,trurnsnb O tm. Anis it s n,ne K

Mo. Poi n t

b ob&r" /pter b c.i, ,t r'* dh 6M U rt,4 r+h
e e r-,+ ttiv it y
l~nulh\ llerf
Ioter

:

|

1

.

t

.

E -31 Esv. I

1



,
__ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ __

- ~

$>*'Wr Akien Ccyg.P. as3
.

Appandfx - 6

INSTRUMEN T' SENSITIVITY MULTIPLIER, M"{$CALC. NO. 71-74-52 LINE NCS. 20" H88~'08
PIPE SYSTEM WPC: ~r & C H 4. FRON* TnP8. Er, TO : Y- 2io |h |( ,''^ ISO NOS. SK- M - 4589 Pcv E -8590 Rev. ;)

\

VI TION (# k) ACCELEROMETER (i) number / pipe node-o'irection

NUMBER FREQ. VA.)(.fol VA.Ef*L YA.V.R 03

(n) .(Hz) % B-X 4,EA-7: 85-Yi
-

I 8. t 2 I.89
1 l i . 91 2.08

'

2 I4.14 I.6%

4 18.2 1 6.73 7.77

7 22.&4 2.53
'

& 15.55 2.f7

9 17.41 4.10 5. 2.5 1.54

iC 29.08 f. 8 0 G.73 3.22 ,

tt 31.81 7.14 2.941

11 39 81 1.15 5 72.

13 40 56 6.73 4.81 1.s o

I4 46.42 4.04 4.1 I f.94,

(( 15 51.13 1.19

16 57.45 1.11 1.30 8 00

17 59.96 3.43 G.44

IB W!.t h 9.00 I.7o

19 6 G.55 %.ktf I.49

20 70.66 6.2 o 8.96
2.73%I e1.4 s 4.59 >

:.1 F4.0 4 6 67 3.33
2; 9 c.5 7 3.g o 1.50

14 45.73 4.65

/

|
'

. i

.

( s

(%) SKIPPED NODES NOT SIGNIFICANT F0f4 SCOPE OF TES T

'(% 4:) BLA NK ENTRIES SIGNIFY LCW SENSITIVITY (Nin*'O) F.W. Ig 33
-

- - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _



. - _ _ _

,

cpeelf,mtion essi- P - %)
APPe.nd/w - a i er 2.,

7 JBS.TRUMENT SENSITIVITY MULTIPLIER, Mni
CALC.. NO. I- D'~ c'I LINE NOS. 4" car-o. g= ass-so r

'( .ELPE . SYSTEN M**.! c 37M - Z R- FRON Ms ~s' To: X-to i

.

9.i.on 2 .lSO N05. SK- N - /39 2 Es u l.-

VI ION @t) ACCELERONETER (i) numberjpipir node direction

(W)MSER FREQ. vAx.se lvA.r. s om va.x. sos

(n) (Nz) _ 32cy. x, gygg g as2g.x .

3 II. I7 1.o 2.sI 40
5 14 .2.1 1.018

7 14.1 3 1.'13 138
Io 18.es f.16 4.of 3.o1

.

12. 18 43

13 19 4L l.o l I 80 l71
l8 21.15' l.4o 2.67 f.62
2o 22.36 f.64 2.92. S.98 ,

.

25 25.2i 1. o t

2 (, 25~.23 1.o i

28 25.81. I.45'

(( 3o 24.S?.
33 27.35 3.49 5.of-
34 27 54 3.~?4

35 21.6S 3.95" 5.86
El 3S.06
52. 3L. k') 2 54 f.19
54 64.13 2 55 7./f

55 G734
5B 3#.9 Y 6 . t1

59 aT.V5' l.58
60 39.1 5
&& 43.44
iI 4 5.54

'l 2. 46.03
15 'lt.Sf E. 00

79 so.ri 4.31,

11 5o.76 2 85 .

('- 13 52.09

17 56.92. 1.oy 37'l

(%) SKIPPE0 NOCES NOT SIGNiflCANT F0ft SCOPE OF TES T

(t%) atANx ENTRIES SIGNIFY LOW SENSITIVITY (Nin>10) &3M RW l

-- - - - - - - - -



r
-^ - - --- --- - - - - - - - - - - - - - - ,"

, .

'

'T|'
-

.
.3 _

Ahear - s 2. or z :' :h
-

-

|
,.

I.LSSTRUMENT SENSITIVITY MULTIPLIER, Mn|i
. CALC. NO. Pol-01- LINE NOS. 3''DBA- to 1 3 *DSA- IDT

,t . .P.JPE ~ SYSTEM pco c srM - ric FROM: tis "e" To : X-to
~

p,, ,g .150 .N05. SK- M - /S93 ilev. L

VI ION &h) ACCELEROMETER (i) number *|pipir node direction

NUMBER FREQ. +. x.G ol v^.t. G $ vA.x Geb
_

(n) (Nr) 3263-X 332 8 f- S32C-X
-

9I 5'l**73 2 8I

9C b | .5'1 ' 9 0h G.I,8 2.1. l
9B b3.o3 S!s
19 63Af 2.99

100 G4 02. 9 41

11 7. 7 E.7.0 59
"

i13 % ,83 , 3.20 4.16
ILs 98.00 I.T0 I. 'I] .

12 o 79.91 T.63 f. 05'
- 12.2 fo.2% 4 76 4.S7

12.3 31.37 6 94 6 87
.t[( l32 A l9 2 41 f.23 2 01,

l3H 97.2.l 3.S'l E. bt.- 2.61
|35 87.91 2.89 9 . h t. 2.S3

'
i

I

)

h

1

,,

1

i
'

14

c

i 4 > >.
.

NODES NOT SIGNIFICANT FOR ' SCOPE OF TES TQW.) SKIPPED''

- (-%- %) BLA NK . ENTR IES SIGNIFY LOW SENSITIVITY (M;(> 10 ) E.35 A RW.I:s ,

~
, ,,---.4, . - - ~ , . ~ . . - - - , -n<-- ,--,r~-- <-we ., ---ee -e -v'-~er*~~'' r'-~~~~~~'= ** ""~'~~''"'** ' " ' ' ' " * * ~ " " ~ ' ~ ~ ' " " ' ' ' " " ~ ~ ~ '



_ .- __ _ -.

Spee.ipcA% 6031- P-363
Appand(x - E I/J.

.

INSTRUMEN T SENSITIVITY MULTIPLIER' M
CF LC. NOPl.22-5 I LINE NOS. S" E * A-!M |h
PIPE SYSTEM be W. hic) FRON* >'- ! O TO : 7'S V

~~ |d
( . ISO NOS. SK- M - *:t e R rv. G -tr u arv.p.

,

I

VI A TION y 4.) A CCE L EROME TER (i) number / pipe node direction

NUMBER FREQ. VA.x. H.o f VA.v.H.o1 YA.t..Fl.o3 VA.f.d.o4
'

(n) (ifr) sg4g-x 7eA x loo E-E lioA-g .

I G.98 I.01

2 7.11 3.57 I
#

4 so.zo a. c o I
'

5 i t.7 F 3 03

& 18.8 0 4.79 ji

''

8 11.76 1.09 5 98 f.96

9 13.0 3 4.76 2.44

to s s.L6 n.75 9.09 ,

11 i4 39 t.4 g 1.37

12. I4.&O 2.54
'

14 15.13 1 95

15 f f.FT 160 8.41 1.58,_.

(* 17 16.67 i.61-
q

18 16.92 1.55

11 17.12 f.T!
il 17,57 5 00 1 63
2,2 i s.3 4 4 66

in I t.'t.S 5 71

2.4 88.9 1 4.61

2.6 11 89 4.77

27 1C.55 5.47

33 2.6.11 4.00

34 16.95 f.91

SE L7 07 5.56

$6 . f. f 4 1.15 4S3
43 11.75 1.o f

44 14.15 1.47 1 11

45 35.45 lo.c o I.49

47 18.45 7. f t 3.10o

4f 303 10 00 |

(ti&) SKIPPED NODES NOT SIGNIFICANT FOR SCOPE OF TES T

(t %) BLA NK ENTRIES SIGNIFY LCW SENSITIVITY (N ~ IO $
-

in gsy, |

E.- 3 G |b

_ __ _ _ _ . _ - -_ _ __ _. - . -



. . - . .. . . _ . . .

~

~'.
~

ep.=9e_aishi-s3<3 ,%AAPPedM -E f
INSTRUMENT SENSITIVITY MULTIPLIER, Mnhi

CALC NO.PI 21-5 I LINE NOS. C * E R R-f a4

PIPE - SYSTEN Ib c Sru. fole) _FROM- X-10 TO: TS / |h '.

. lSO NOS. SK- N-Is t G n uv. G _ ~Isak 9 tab.7-
.(i.

,-
7

,

-y
VI ION (#%) ACCELEROMETER (i) numberjpipir node direction(y _

FREQ. yA.y. go i yA.y.ti.o2 VA.E.403 Vntl.o.4NUNSER

~(Nz) gr4g-x lo/g-X loo E-E lloA-3~ (n) -

4T 40.34 f.74 f . 8 (e

5t ht kl hfi 2 11
'' '

- g1- '44.of 5.17

53 44 44 4 57

56 A s.r2 4 51 5.32

57 44.44 2.03 1.64

60 49.44 5.t 6t

61 49.67 f.33 ,

_

41 49.73 9.09 L. G C -
<

! 63 50.79 1.4 o

64 50 97 7.48 -

65 F197 E 44: -
, . .

Il[ 67 53.58 8 53 1.27

69 57.i G i.c4t

7I 62.01 8.79

71 (,3.73 1.17
'

76 61.48 to.oo I.oe

| 77 74 77 f.10 5.02 5.01

ti 41.13 6.k4 1.92.
,

85 11.92 1.11 8.ss

s4 84.69 I.55 5.L 8
'

05 t r.12 t 73

17 87.G 4 8.14 1. f.4

88 11.h7 1.01 3 11 S.41

it 91.39 4 .9 b f.15
I 91 9s.46 9 55 f.F8'

93- 9 (s.10 f.15 la b i

.

,

--

..
,,

' - (4) SKIPPED NODES NOT SIGNifICANT F011 SCOPE OF TEST
'

,

(t 4-) Bl.ANK ENTRIES SIGNIFY LCW SENSITIVITY (M # IO )'
~

in pj
e '3'1 Q

- _ _ _ _ . - - - - _ . - . . _ . _ _ _ . _ . _ . - - - . _ _ _ . - - -



SPe ificAtton 9031- P-363.

Appendix -E

INSTRUMEN T SENSITIVITY MULTIPLIER, M"f
|

5

CALC. NO. f'l-n~S5 LiNE NOS. la", s" us a-ta u
PIPE SYSTEN PCIC 7t!RB. 5 H. FRON* n'QB Ex4. TO : X-215

('
~ ISO NOS. SK- M - I L4s A anv. S. |f

,

VI AION 0-k) ACCELERONETER (i) number |* pipe node direction

IvuMBER FREQ. V4.y.J.of VA .g102.

(n) (Nr) gy,g x gg,3-g. .

f 81. 5 3 f .14 f.70

3 13.T o 3.61
'

5 16.82. 5.f i

6 17.72 3.l 5 f .72

7 10 06 k . le t 5 18
^

II 15.68 1.o 5 1.63 :

13 10 4 1.60 4.11 k
15 43.45 7 11 ,

f6 11.f A 5 55

ig 3 f.25 7.25

ac 4 5.13 4.F3

Li 47.I5 7.84,.

14 53.31 5.13 5.T 5

,

f

I

( __. I
,

(#) SKIPPE0 NOCES NOT SIGNIFICANT FOR SCOPE OF TES T
(t %) BLA NK ENTRIES SIGNIFV LCW SENSITIVITY (M ~ 'O }in yj i

,

E.-36 d |

- . -_ __ _ . _ . _ _ . _ . _ . . _ .
__-_ , . _ . _C

-
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!
l

Specie i c.o-tio n B031- P- 36 3

Append:s E \

Gy+t e n, : K- Core 6pmy
L oc,wtio n : Ins.'d e G ontain t ma nt'

1 s ometrics SIL-M- lie i O E4vo & k
Cs Ic.uIwb|00 Alo | - 2 0 -01

Zn strumen& pnt~ Agis R s ,.7, a_,e K

Wo. po: n e

V A , * . Ic . o l 20E & Deleted
v A , y. K.o A 45 )' Deleted

,

e- n A ew. / |

|
|

. _ . . _ . _ . _ . _ . . _ _ , - . - - _ __ - . . . _.



F
'

W P o ben Boat- P- 353.

Appe.ndi g - G

INSTRUMENT SENSITIVITY MULTIPLIER, MiA1CALC. NO.1-10-11 A LINE NOS. 1o" DCA - to s
PIPE SYSTEN PHR Snvid supo. FROM: X-st To : Me cine. a

( ISO NOS. SK- N - IS4 8A Rev H |h
VI AION (.# k) ACCELEROMETER (i) number | pipe node direction

NUNBER FREQ . VA.)(.L.ot VA t.L.o1

(n) (Nr) (3g_x las-E -

3 11. 1 2 1.49

:: I F.03 1.14 1.40
'

13 i s.25 6.f 4 1.54

If t (.4 & 2.11 1.07

19 14.*4 1.00

2.1 17. t r 2.o S l.15

2. 6 11.43 2.&&

44 2 5.73 4.95 ,

74 34.74 C . 2. 9 2. F 9

il7 52.40 1. o 1

14t 6 tr .00 S.40

15Li 68.66 5 77 f.02

-( (Si 73 66 2.39 1. I l -

161 74 45 1.ll 1.Il

164 76.17 1 00

17 1 35.13 f.2 3 2. 7 ft

177 91 25 i.17 1.95

I18 98 94 2.33 I.22.

#94 1 7.10 f. 9 7 l.16

-

1

|

|

|

(

(-%) SKIPPE0 NOUES NOT SIGNIFICANT FOR SCOPE OF TES T,

(t #) BLA NK ENTRIES SIGNIFY LOW SENSITIVITY (N * 'O }in
E-4 0 b asu I '

.

_ _ _ _ _ _ _ _ . .__ .- - _ . . .. - -- . - - . -- .
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. . .- -

Spoc.;5Ic.otl0n 80'31- P- 3(a 3

Agg.nd|x E

Systen,: M - IE ,vt L P&E A
L oc,wtio n : In M d e d ont o.,in r n er70
I s ometric,: G M,- M- 15 9 ;t. TCeu, L d
C,wlc.u lo.kico No: |-I O -05.

2n stru man & p~tw Axis TL s n, ~e K

Vo- Poi n t

V A .s . M 01 ~bc % Osleted
V A . Y. M. o A 5 )' pe let ed.

VA ~t.M.O3 1 A.o E D4 le6 ed

I
l

|

E - 4 ;, [ E sv. l

.

- +



f -- . ,

6poci4 ic.stio n @ 31- P- 3/. 3

1 EAryand

Gy+bern : N- EHE Dead 6 NVF
L o e.<~t i o n : Y n s o'd e ( enhai t-r tv,6 t t &
I s, em etric, : M -M - 154 9 /Z ev . F d
C&le.ul% tion A/o: l-t o-rz, j

|

2n stru menb O~t~ Axis R s n, w K

Vo Po i, t

VA.t,N,04 70E a Deleted
V A . y . A/ . 09 70E Y Deleted

,

E -l/2 d E Su- J.

- -- - - - - . - - - . - - - -
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Spoc.; A i c. tio n 60 31- P- 36 3

Ap7.nd|x E

Sy+ ben,: h)- X9 X Newel Syr"y Q'
L oc,wbio n : 1 p e l d e C o tntc~I r7 rn 4 n't'
1 s orn e.trie. : M.-M - 15 5 0 K+ v, P A
C a le.v l ~ tio n Alo: I-10-01

to strv rna n s p_tx Agis e a n.,a ,K

Wo_ Po: n t

VA. A. M. 01 'dROS )( De le+ dd
1/ A , y, IV . 0 ;t M4 y Deletect

i

E - QS k ICsv. I
1

|
|



y

Specieie. tlon 90 31- P- 3/. 3

Ayyand;* E ,

Systen,: .hl- K HR- |}-cc d. byrc~y I [
L oe.wtio n : T n s,'d e. [ or-rkt n me rrh

G&- M - (o 7 14 A E ev. O M015. orn e.tr i c, :
,

Ca lc.u lni-ion flo: |-10-0QI

Trmtev en a r,& o~t a- Axis 17 s n wK
Vo. Pol m e

V4. y. y . 03 s9s * D e \eh e d

.

E Ll 4 h Esv. I



__

'SP % CA khm 803s-(2363 Ij.'

At t &cU t. -G. /:

INSTRUMEN T SENSITIVITY MULTIPLIER, MI,

CA LC. NO. I- Io - 1 I S LINE NOS. '"* 4' Ch~'0 I , S V1"L 1" DC A-s t3

PIPE SYS TEM FNCu (1/c) FRou: Peite.sa! To * x-N

. ISO NOS. SK- M .12tBw. -I.4M oss au so-w-m-ns arv.g_ h.

(

(#h) ACCELERONETER (i) number / pipe node directionV',0kA TION (yg_c

NUNBER FREQ. V4.t.P. ol VA-1.eot ykY.P.o3 vA.x.P a4 VA.t.PoS VA.xPou VA.?.P.o1 tv4.1.P.ee

(n) (Nz) y_g 97,. x . y 7.y g&e,g,X JM,3-8 MEB-X- StoAE-f I 1418-Yl
I /7 13.4 8 i.4 I

S'.05 f'

8 os.69
7.69 ' \1.13 I

80 s k.s3

14 15.44 f.co ;

20 17.4G l.72 f I
'

13 18.38 1.14 7.57|

24 19.08 f.37 4 76 7. t 4 f
'

17 19.64 3.06, 2.74 / f

29 19.8 6 3.92 35h.
,

I 34 1 1.19 3.16 {f

k|35 11.67 2.60

Be 2.3.37 4.04 1.35 9.18 I|
,

3.92 {fk 39 14.60 ,

4

40 14.99 4.64

41 24.9 | 1.92. ||

42. 15.09 6.26 f ,'
'

47 16.05 2.8G |{ |

46 2.6.33 1.59 t/7)
50 17.4! 2.32 6.52. |I

55 18.88 9.I8 / {

54 1s.53 3.26 5.f4 | {

55 19.16 9.11 ja.06|

57 19 E ' 2.42. f ||

&c 11.c 6 9. o 9 l {|

61 14.o! 3 58 I3.37 {
3.47 1.41 {_62. s l.? t,

61 31.35 f.14 L10 ( {
.

6' '3 3.18 1.44 8.47 f |.

7C 33 3o 8 58 f I.03 i

I __7* ._ 34.16 6 00 j

' Y' *
(%) SKIPPEC 'NOCES NOT SIGNIFICANT F0ft SCOPE Of TEST De let~.8d(ts) ei.ANx turRies SIGuiry tow SenSirivirr(u;n> to )

E.- 45 h Rev. l
.

.

_ _ _ _ _ _ _ _ _ . _ . _ . __ _ _ _ _ , _ _ . . _ . _ . _ . , _ . _ _ - . - . _ _ _ , . . . . , _ . . _ _ _ - . . , _ . _ . . , _ . , . , , . _ _ . _



. -

Speef,eA}i son-P- 363*

INSTRUMEN T SENSITIVITY MULTIPLIER, M5
CALC. NO. f-De- 018 LINE NOS, 6*k WDcA~so g , s w"s rs Dca.eg3
PIPE SYSTEN FWCd f*/c) _ FRON : Emk. M TO : X !4

nev s_|[.

150 N05. SK~ M-uts tatoM, -6433 Rev s - so-sca.ua-n1u<

t

VI AION (#4) ACCELERONETER (i) number / pipe node-direction

NuNSER FREQ. V4.f.P.ol ~ V4.r.got vu.Ro3 VA.x.P.oi( V4 f.Raf V4.LR ob V4.f.R o7 v4?/. Ret f |'

~ ~ ~

slo E-f (418-Y(n) (NZ) ys-3 .sy x . g 7-1 Sba,8-x .no 8-P /ARS-x- x4

77 34.96 f. o S 9.27

78 35 71 4.16
3.f 3 ' 5 1580- 36 32

9 f. 37.2s 589 2. 26

91 41 06 4. It

94 42.63 2.36 3 13"

95 43.33 7.19 1.07

96 43.63 9.17 1.07.

Io3 46.25 1.55 1.40. ;

I06 47.73 7.75 f. 6 3 le.96 : ;

4.12 I108 49.15

Ii1 50 31 1.97 l.59

h,.
I6.93 (Ii11 50.71 -

113 50.91 2.87 1.51
,

il5 S t. 69 5.88 g

i19 54 74 5.33 4.77 f.os {

lte 57.54 f. 9$

llo 57.93 3.16 3.74 }

t21 St.7E 5.l5 {

4 .611 7 8%133 52.97
I

14 4 63.0 1 6.3 I i ;,51.

147 63.73 1.64 I

15 2 6731 9 09 L57 j

id2 74.4T 4.8 I 6.18 \

in 74.48 's.s1 5.94 I
4

| 17 5 22.16 1.79 9 fo ~ i l-

f 177- 14.15 l. 181 4.%i f \
.

1 54 | 418 i! lil i t.. l c .

'- 184 29.f 9 6.0 &

I 83 6.09( Iti fl.tk
'
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PIPE SYSTEM FwCU f:h) _FROM: Pc'k NA TO : X- N \

ge, g __ |[ ,.

ISO NOS. SK- M-ist sakM, -4433 sur Gu ss. es.,n.g1

v: A T10N (#k) ACCELEROMETER (i) number / pipe node direction
(4

Nut.tBER fREQ. V4 E.p.o1 VA .y.g.o,. yry, p.o3 yA.x.P.sq VA.t.P.oS V4.x.R ot. VA .t.P. o_7 NA.Y.R*/

~ (n) "(Nz) yg g gg, x 77,1 5 % B-x 36e 5-t MRB-X- Sto^E-f M'IB-//
~

x

k[IS S 93.14 4.44

19 0 94.64 4.I7 f.)(f
4.35 ' M7k191 96.09

191 97.30 42.5 9.17 / \
195 99AS / 7.77 \
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INSTRUMEN T SENSITIVITY MULTIPLIER, M'"a i
CA LC. NO. ' ''- ' T l.1NE NOS. IV 2 C 4 -1c L |

PIPE SYSTEN Nr Cuto Pera_FRON: Fr?.r . ! To : .\'- : A

( 150 NOS. SK- M - .* E t. s crv . a |/\\~

|

V:8. A TIO (#k) A CCE L ERONE TER (i) n.imber/ pipe node direction

Nut /SER FREQ. V4.x.o.ol Yh.~iD.02 vh.'t.Q.o3

(n) (nz) 2 4 2. - x 3sts-E 'N 2- 3

4 / t .9 9 8.C 4 3.23

5 13.59 6.46 4.30 1.33
'

7 15 02 4.55 1 09

IC i9.14 2.64 1.57

:e t9.22 s.11 4.77
# 2. I q .g o 6.15

iT 10.18 8 19 6.5i

It L5.tt 5. 8 &

I9 f.6.3 2 1.58 :.6 4

LC L&.to 4.25

:.1 19.41 3.58 1.34

13 4o.05 3.g4

( is 33.16 3.51 1.l3 2.91

19 14.l! 1 54 4.76

If, ii.lc 1 06

!d k l .it 1.Il

it 47.03 1.00

41 F 2.3 3 3.33

45 51.50 1.73 l.C i

47 54.87 1.o f

4? 77.6* 3.38

45 G i. L5 7.t S t.14

6: 41.43 1 01 0.15
& *. 7C.41 1.64

66 74 13 l.10 1.14

6! l ! .Io 2.4 * 9.73

G* 14.27 7.17 3.71

71 t i.c l 1.94 1. 0 o

15 8 9.32. 7.47 .
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