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1 Revision Summary
Revision Date Description and Reason for Change
0 12/10/04 Original Issue
2 Purpose

On November 1, 2004, with the plant in Mode 5 for RF12, tandem snubbers on the HPCI turbine
exhaust piping failed during dynamic testing. Subsequent inspections of the HPCI system
resulted in several observations. These observations were thought to confirm a damaging water

hammer in HPCI exhaust piping. The tandem snubber condition was documented in Notification
20209622,

This evaluation was prepared to assess if the observed conditions were caused by a water
hammer in the HPCI exhaust piping system.

3 Scope

The scope of this evaluation is the tandem snubber failure documented in notification 20209622
and the observations from the concomitant inspections on the HPCI exhaust line from the HPCI
turbine to the torus penetration number P-201 (1-FD-006-HBB-20) and the vacuum breaker line
from its attachment to the HPCI exhaust line to torus penetration P-204 (1-FD-006-HBB-3, 1-
FD-008-HBB-3, and 1-FD-008-HBB-8.

4 Discussion

4.1  Background

The HPCI System is designed to pump water through the ‘A’ Core Spray spargers and the ‘A’
Feedwater header. The primary purpose of HPCI is to maintain Reactor Pressure Vessel (RPV)
inventory for small breaks that do not de-pressurize the RPV. The HPCI System may also be
used for RPV pressure control, Finally the System may be used for RPV inventory control
following reactor isolation and a coincident failure of the non-ECCS RCIC system.

Exhaust steam from the HPCI turbine is discharged below the surface of the suppression pool. A
drain pot at the low point in the exhaust line collects moisture present in the steam. Collected
moisture is discharged through an orifice to the HPCI barometric condenser.

A system of vacuum relief valves and isolation valves is installed as a vacuum breaker line, which
connects the free space in the suppression chamber with the HPCI turbine exhaust line. This
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mitigates the effects of water from the suppression pool being drawn into the HPCI turbine exhaust
line. Table 4-1 lists the major components in the HPCI turbine exhaust line.

The pipe lines are ASME Code Section III, Class 2. Piping struts, hydraulic snubbers, frames,
and spring hangers support the piping. Table 4-2 lists the pipe supports of the lines in this
evaluation. The isometric drawings for these lines are References 7.3 and 7.4.

Per the ISI snubber inspection program the inspection scope was expanded to other snubbers in
the area. The scope was further expanded at the request of Design Engineering. In the end all
snubbers and hangers were inspected on both the HPCI and RCIC turbine steam lines. Non-
destructive NDE was also conducted on numerous welds as requested by Design Engineering
(See Section 4.3).

Table 4-1 Major Components in the HPCI Steam Exhaust Line

Component Description
HPCI Turbine Exhaust Drain Pot * | Collects condensate from turbine exhaust and
turbine draining to barometric condenser
Exhaust Line Rupture Disks Prevents overpressure protection of turbine
casing and exhaust line
Exhaust Line Check Valve (V004) Provide backflow isolation of the exhaust line

from the suppression pool

HPCI Turbine Exhaust Line Isolation Valve Isolates turbine exhaust line from the

(HV-F071) suppression pool

HPCI Turbine Exhaust Outboard Vacuum Isolates the torus atmosphere from the HPCI

Breaker Isolation Valve (HV-F075) turbine exhaust line following a breach of the
HPCI steam piping concurrent with high
drywell pressure. .

HPCI Turbine Exhaust Vacuum Breaker Prevent the condensing action of the steam in

Valves (PSV-F076, PSV-F077) the turbine exhaust lines from creating a

vacuum and drawing torus water into the
exhaust line

HPCI Turbine Exhaust Inboard Vacuum Isolates the torus atmosphere from the HPCI

Breaker Isolation Valve (HV-F079) turbine exhaust line following a breach of the
HPCI steam piping concurrent with high
drywell pressure.

Table 4-2 Pipe Supports on the HPCI Steam Exhaust Linc

Isometric Hanger No. Hanger Drawing Hanger Description
Number

Piping Isometric 1-P-FD-01

HO1 1-P-FD-006-HO01 Variable Support

H04 1-P-FD-006-H04 Sway Strut

HO06 1-P-FD-006-H06 Sway Strut

HO8 1-P-FD-006-H08 Variable support
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H1l 1-P-FD-006-H11 Sway strut

H12 1-P-FD-006-H12 Sway strut

H13 1-P-FD-006-H13 Sway strut

H14 1-P-FD-006-H14 Sway strut

H15 1-P-FD-006-H15 Tandem hydraulic snubbers

H17 1-P-FD-006-H17 Sway strut

H18 1-P-FD-006-H18 Hydraulic snubber

H19 1-P-FD-006-H19 Tandem variable support

H22 : 1-P-FD-006-H22 Hydraulic snubber on valve operator
Piping Isometric 1-P-BC-06

HO3 1-P-FD-008-H03 Frame (box support)

H04 1-P-FD-008-H04 Rigid Strut

HO05 1-P-FD-008-H0S5 Hydraulic Snubber

H06 1-P-FD-008-H06 Variable Support

HO7 1-P-FD-008-H07 Rigid Strut

HO8 1-P-FD-008-H08 Rigid Strut

H09 1-P-FD-008-H09 Rigid Strut

H13 1-P-FD-008-H13 Frame

H14 1-P-FD-008-H14 Rigid strut

H15 1-P-FD-008-H15 Tandem Hydraulic snubbers

H20 1-P-FD-006-H20 Hydraulic snubber

H21 1-P-FD-006-H21 Sway strut

4.2  Support Observations

The observations listed in table 4-3 were made by the ISI group during a systematic walk down
of the HPCI exhaust piping. Each observation other than simple “no degradation observed” will
be addressed in Section 5, Support Observation Analysis. Those supports with no comments
were not inspected by ISI.

Table 4-3 Obsen'atiéns Made During Pipe Support Inspections

Hanger Drawing Number Observation

Piping Isometric 1-P-FD-01 -

1-P-FD-006-HO01 20210445 - No degradation observed. Cold and Hot settings
obscured by paint. Scraping of indicator against can shows 0.25

to 0.375”movement, hanger drawing shows 1/8”

1-P-FD-006-H04 20210440 - No loose parts. Strut misaligned 15 to 20 degrees,

shifted toward wall penetration.

1-P-FD-006-H06 No degradation observed.

1-P-FD-006-H08 No degradation observed.

1-P-FD-006-H11 No degradation observed.

1-P-FD-006-H12 No degradation observed.

1-P-FD-006-H13 No degradation observed.

1-P-FD-006-H14 No degradation observed.

1-P-FD-006-H15 20209438, 20209622~ Snubber test failure
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1-P-FD-006-H17

No degradation observed.

1-P-FD-006-H1§

No

1-P-FD-006-H19

No degradation observed.

1-P-FD-006-H22

20210035 — Snubber as found setting not per design

Piping Isometric 1-P-BC-06

1-P-FD-008-HO03

1-P-FD-008-H04

1-P-FD-008-HOS

1-P-FD-008-H06

1-P-FD-008-HO7

1-P-FD-008-HO8

1-P-FD-008-H09

1-P-FD-008-H13

1-P-FD-008-H14

1-P-FD-008-H15

1-P-FD-006-H20

20210034 - Snubber Extension Tube Bent

1-P-FD-006-H21

4.3 Piping Weld Inspections

All field welds on the 20" HPCI exhaust lines shown on construction fabrication drawing (Ref.
7.5 and 7.6) were magnetic particle tested. All welds were found satisfactory.

S Support Observation Analysis
5.1 Tandem snubber test failure (1-P-FD-006-H15A and B)
The snubbers on the HPCI steam side piping systems are manufacturcd by Lisega. The

snubbers are Lisega Part Number 3072, The tandem pair of HPCI snubbers (H1FD -1-P-
FD-006-H015(A)&(B)) were being testing in compliance with the IST Snubber program
per procedures SH.RA-ST.ZZ-0105(Q) and NC.DE-TS.ZZ-3067(Q) to verify Technical
Specification 3/4.7.5 requirements.

For the A snubber, initial testing for running drag was successful with 1/2” per minute
rate. The tension lock up and bleed test was then performed. The snubber locked at 107%
of rated load. The compression lock up and bleed test reached 60.8 %, and then the load
dropped. Upon opening the snubber the distance tube and circlip were both deformed.
The B snubber failed similarly with tension reaching 106% and compression 10.3%. The
same components were damaged. An outline drawing and parts list for this snubber is in
Attachment C.

These snubbers are on their fifth refueling cycle and this snubber pair has not been tested
since the design change from PSA mechanical type snubber to Lisega type snubbers in
RF07. Past IST visual examinations (completed every 36 months and last performed in
RF10) have not revealed any degradation at this location. No visual degradanon was
noted during this inspection until physically tested.
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5.2

5.3

5.4

5.5

An apparent cause evaluation is being performed in Condition Report 70042341. This
apparent cause will address possible water hammer modes and snubber failure
assessment.

The failed snubbers were returned to Lisega for evaluation and testing. Based on Lisega’s
examination it appears that the reservoir poppet valve was stuck open. This allows the
reservoir to fill solid, fully compressing the reservoir spring and loading the distance ring
and circlip. This is a compression loading of the snubber. Lisega has postulated that the
snubbers would have been able to perform in a Seismic event and that the testing method
on the snubber test machine exaggerated the poppet problem to damage the reservoir
snap ring. Lisega is continuing their analysis and have not yet provided a written report.
Snubber as found setting not per design (1-P-FD-006-H22)

Design detail drawing (Ref. 7.7) calls for the snubber setting to be 2 1/2", the as found
setting for this outage was 5 3/8". This would be a significant change in the position of
the snubber. Additional research of inspection notes by the snubber program manager
show the condition has existed since the Lisega snubber was installed. This will be
documented in his disposition of the NUCR associated with 20210035. Confirming this
are the engineering walkdowns that carefully examined the verticality of the valve this
snubber supports. Also the pipe clamps on either side of the valve were examined. There
is no misalignment of the struts on these clamps and no scratch marks on the pipe at the
clamps. The clear conclusion is that the pipe and valve did not rotate. The engineering
walkdown observations are included in Attachment A.

Strut misaligned 15 to 20 degrees (1-P-FD-006-H04)

Walkdown by engineering indicated less than 4 degree from vertical. This offset is within
construction tolerence. Originator of notification has been requested to complete
Condition Report confirming he agrees with engineering assessment.

Snubber Extension Tube Bent (1-P-FD-006-H20)

Although a bowed support is a possible indicator of overload due to an axial load. A
lateral load causing the deformation appears more likely since adjacent supports and
components show no evidence of high load, the snubber tested satisfactory in RF12
expanded inspection, and the extension tube is 7/8” diameter — a susceptible to damage
size if climbed on or hung from. This is a congested area with frequent valve work

Spring Can Movement larger than design (1-P-FD-006-HO1)

Scraping between the indicator and can indicates that movement from 1/4 inch to 3/8 inch
may have occurred. The design movement on the hanger drawing is 1/8 inch per the
hanger drawing. Paint scrapes between the indicator and can are not a reliable indicator
of piping movement. This hanger is adjacent to the HPCI turbine. The indication could be
a result of normal operational loads from the turbine operation, disassembly of pipe
support during maintenance, original installation of hanger, or disconnecting the HPCI
piping from the turbine exhaust. This observation cannot be used to support or refute the
possibility of water hammer in the system.
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6 Conclusions and Recommendations

Evaluation of the snubber failures and inspection observations revcals there is no conclusive
evidence that a waterhammer event has occurred in the HPCI Turbine Exhaust line to the Torus.
All inspections point to a structurally sound piping system that has not experienced loads that
would displace the line, rotate pipe clamps, damage component, or overstress the piping.

The following recommendations should be implemented to complete the validation of the
conclusion of this evaluation

1. Lisega Inc.’s final failure analysis report must be received and confirmed as matching
their preliminary input.

Completion of NUCR associated with 20210035, Snubber as- found setting not per
design. ' '

Completion of NUCR associated with 20210440, Strut misaligned

Confirm that the rupture disks tested satisfactory

Complete inspection of wall penetration bellows, 20213732

Complete assessment of snubber extension tube lateral capacity

Evaluate extended HPCI run entering R12 and assess impact on snubbers

Confirm maintenance on 1-P-FD-006-H01 since last spring can painting

o

N AW

7 References

7.1  SH.RA-ST.ZZ-0105(Q)

7.2  NC.DE-TS.ZZ-3067(Q)

7.3  1-P-FD-01, Revision 24, System Isometric/ Reactor Building HPCI Turb. Supply and
Exhaust .

7.4  1-P-BC-06, Revision 12, System Isometric/ Reactor Building RHR Cross Connect
Vacuum Breakers from Torus

7.5  1-P-FD-004, Revision 9, Fab. Iso HPCI Turb Supply & Exhaust Reactor Bldg,
7.6  1-P-FD-005, Revision 10, Fab Iso HPCI Turb Supply & Exhaust Reactor Bldg
7.7 1-P-FD-006-H22, Revision 1, & change from 4EO-3507, pkg 3, rev 0

8 Effects of Other-Technical Documents

None

9 Attachments

A. Engineering Walkdown Report, Pages Al to A2

B Pipe Support Drawings, Cover Page and Pages B1 to B50

C. Lisega Outline Drawings, C1 to C12

D Causal Factor Evaluation for Pipe Support Observations, Pages D1 to D2
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Attachment A - Engineering Walkdown Report

Inspection Date: December 4, 2004

Engineers: Alan Johnson, Civil Design Supervisor
John Barkhamer, Civil Design Staff Engineer

Inspection Purpose: Inspect the HPCI Turbine Exhaust Line from HPCI turbine to the
suppression pool for evidence that would support or refute the reported damage attributed to
waterhammer.

Approach: Using the piping isometrics, detail pipe support drawings, and IS] observations as a
guide, a hand over hand inspection of the piping was performed. Attributes that were carefully
observed were pipe alignment, valve alignment, clamp alignment, scratches on piping that would
indicate clamp and frame rotation or axial movement, position of insulation, crimping on metal
insulation at tight clearance locations, attachment point wear mark, and attached cables and small

piping.

Results: Observations are in order of inspection from turbine to torus
HPCI Turbine Room

Hangers in the HPCI turbine room showed no evidence of large deflection. Hanger 1-P-FD-006-
HO1 had less than 4 degree angle to vertical. Scaffolding was available at wall penetration. The
adjacent support, 1-P-FD-006-HO8 is a box frame that showed no scratches or other evidence of
large deflections. The pipe as it penetrated the concrete wall was not concentric with the pipe
sleeve. It was slightly north of center. All supports were satisfactory.

Torus Room

Torus support lower and upper pins near the HPCI exhaust torus penetration were inspected for
signs of rotation. There was no evidence of pin extension, light surface corrosion at pin/support
interface was unbroken, and dust on pins was undisturbed.

The torus room concrete wall to HPCI piping bellows cover was slightly askew, only the outer
convolution of the bellows could be seen, The pipe appears to have been installed a bit north of
wall penetration sleeve center. Inspection of the bellows was not possible with cover plate in
place.

The first horizontal from wall penetration and vertical runs showed no evidence of movement.
Two struts, 1-P-FD-006-H11 and H12 that provide lateral restraint on the vertical riser were
aligned and showed no evidence of rotation.

The next horizontal HPCI exhaust line run includes the exhaust line check valve and the isolation
valve. There are 5 supports on this horizontal run. Most insulation was blanket and it allowed for
pull back and close pipe inspection. Scaffold provided very good access for this length of pipe.
Strut H13 adjacent to angle was straight and aligned. The H15 with tandem struts was reinstalled
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with new snubbers. The frame, lugs, and pipe were examined for evidence of movement or
loading. The support frame and lugs had no paint scratches, wear marls, dents, or other signs of
loading that would indicate high load. The piping had no scrape or paint marks at the interface
with the pipe. The struts on either side of the exhaust isolation valve were aligned correctly.
Close cxamination of the clamp/pipe interface confirmed no rotation of the clamps. Thesc
clamps are very close to the isolation valve. The attachment cables to the valve operator were
taut but showed no signs of stress. The valve orientation was vertical. Snubber H22, attached to
the operator, was aligned. There was no evidence that this valve rotated due to piping movement
that could account for the change in cold setting. Additionally the insulation on the pipe was in
contact with an adjacent structure and showed no damage of evidence of large deflection

The last pipe segments of the exhaust pipe to torus penetration were all satisfactory.
The vacuum breaker line is a 3” line that includes two check valves, two motor operated valves,

and a manual valve. The strut reported as bowed was not installed. The location of the strut was
observed to be in a location that could be used for climbing.
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Attachment B: Pipe Support Drawings

Attachment B Cover
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MItEC CHANGE DOCUMENT
INTEG 20041210

PART 2 - MODIFICATION AWD TESTING, SECTION 5.0 MD WO.: H 35
FORM WC.DE-WB.Z2-0003-7 CHENGE NO.: 4EC-23507

MODLFICLTION DOCUMENT COVER SHEET PACKAGE NO.: 03

CP REV. NO.: 0

PAGE NO. 1
REV. NO.

DOCUMENT CHANGED: DWGH# 1-P-FD-006-H015 Rev. 3 SHT/VOL NO.:_0021
(PROVIDE TYPE, NUMBER END REV. THAT CHANGE IS BASED ON)

ACTUAL CHANGE TO BE MADE: Replace existing snubber with LISEGA
Hydraulic Snubber ag detziled below :

Hanger Existing Replaced by New LISEGA Part no.
No. Snubber Snubber Pin Stud / Pin

1-P-FD-006-EOL15A| PSA0035 307256RE1 (30-1003-150 30-1003-~150

New Cold New Hot New " .
~— Set (CS) Set (HS) Stroke I"lxp Shrom’i Rremovcd
(in.) (in.) @ny | (¥Y/N} (Y /N)

N/A N/A 5.88 Y N

Construction / DOC. Updater Note:

1. "Flip" refers to whether or not the new snubber body is to be reversed from its
original position.

2. "Shroud Removed" refers to whether or not the new snubber housing is to be
removed due to interference concerns.

3 »wFlip" and "Shroud Removed" condition may be changed, from what is specified,
as long as it is properly documented (as-built) on this MD.

4 PRemove any design load information that appears on the drawing.

ORIGINAL ML =7
0 ISSUE M. C. Chang 8-1-97 |T. Nickerson 8-12-97

REV. | REVISION PREPARED PEER REVIEW | INSTALLED INSTALLER & DATE
NO. SUMMARY BY & DATE & DATE . MCRs }

Page 1

N Huclear Common Page 2 of 3 ' Rev. 6
(Page 1 2nd 3 containe the Instructions) B,S——
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CHAKGE DOCUMENT

20341210
PLRT 2 - MODIFICLTION END TESTING, SECTION 5.0 MD NO.: H 2
¥OREM NC.DE-WB.ZZ-0003-7 CHANGE NO.: 4E0-3507
MODIFICLTION DOCUMENT COVER SHELET PACKAGE NO.: _03
CP REV. NO.: 0

PAGE NO. 1
REV. NO.

DOCUMENT CHANGED: DWGH 1-P-FD-006-H015 Rev. 3 SHT/VOL KO.:_001
(PROVIDE TYPE, WUMBER AND REV. THAT CHANGE IS BASED ON)

RCTULL, CHANGE TO BE MADE: Replace exieting snubber with LISEGA

Hydraullc Snubber as deteiled below :

Hanger Existing Replaced by New LISEGA Part no.
Na. Snubber Snubber Pin Stud / Pin
1-P-FD-006-HO15B| PSA0035 307256RE1 [30-1003-150 30-1003-150
I;?: ((é‘g;j };::V (gg)t sﬁz:c Fiip | Shroud Removed
(in.) (in.) iy | ¥/N) (Y /N)
N/A N/A 5.88 Y N

Construction / DOC. Updater Note:

1. "Flip" refers to whether or not the new snubber body is to be reversed from its
original position.
2. "Shroud Removed" refers to whether or not the new snubber housing is to be

removed due to interference concerns.

3 “Flip" and "Shroud Removed" condition may be changed, from what is specifiegq,
as long as it is properly documented (as-built) on this MD,

4 Remove any design load information that appears on the drawing.

‘ ORIGINAL 7
0 ISSUE M. C. Chang 8-1-97 |T. Nickerson §-12-97
REV. | REVISION PREFARED PEER REVIEW | INSTALLED INSTALLER & DATE
NO. SUMMARY BY & DATE & DATE MCRs
Page 1
Nuclear Common Page 2 of 3 Rev. 6

(Page 1 znd 3 contains the Instructions) i{u/.



SER RESPONSIBLE FOR VERIFYING REVISION, STA;I'US LND CHANGES
WG 1-P-FD-006- —HO17 001 1 PRINTED 20041202
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JER RESPGMSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
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/G 1-F-FD-006-HO18 001 2 PR

TEW | w0 FiG. R
nd |KECT| WO, Hze T iz, DESSKIPVION MET'L

i | ] 307 % 55 MEcHANICAI=SHOGK-ARRESTOR. » WiITH OUT cLAME
(STROKE.= 2  C5=3Y, ,HS= 8% .MVT.= %' pe104cT)

LOAD = ‘Zolaid” We3 g5, ACCELERATION = .02y,
D\~ JMAT'L- PER B & PV. CODE SECT. Ill. SEE NOTE = 4

211 [3ISN4334 31'.29“ O.D. STIFE CLAMP WITH U-E8oLT
23] A - Y2 x5% » 167" Ls SEE DETAIL-|
NOTE: ALLMAT'LTOBESA-3S5UN.O. * A\ __
s |, S"
g T
T~P /“’ !
= —
l/

}
|
Li._._ -

N
gls EL. 27100
(REF)

' EKIPS';: WIB%x 19
4 LS w {i-f- FD-0ak - Hi 1
' Wi 0k=-HIZ =A<
s : .
2- 0" '9

j‘{mF )
5,“’ @ X PIPE LOCATION

& STEEL (acAatliown
LOCATION PLAN
AREAZD /BY

b (toLp)

9|5/,
iy To PIN

i

NOTE

. T.HANGER CRITICAIL
2.CODESECT T§ CLASS 2

N . J.SEISMIC CATEGORY |
3 4. INSTALLED ORIEATATON
1 e FOR \TEM & | SHALL NoT
¥ Y EXCEED = 1% FRoM
Q 4 VELTle AL N coLD PosiTion
————— N e TS TN
N 1 UGN PN
" FORCE | 2 ot £\t et | o cppureD
v £LEVATION A & Y 1065 Booo * | /0884
LEVATION 2/ MiN. PEsiaH W
m M MARK RO \—C ~00b ~H16
T\l (VERTICAL SNUBBER) .
WP IZAEY FOR FINAL STRESS CALC. & INCORP, fet hatd] — whlS A x| € Jeug
av ts ~ L. o \[ ",
v oAtk KUV to 3 u lL BY -‘—h&‘"_. F ENG E:
sysiso 1=F-FD-01, Revl /9
PUBLIC SERVICE ELECTRIC AND GAS CgMPANY REF - —_— ~
G STATION mET S A T B O
HOPE CREEK GENERATIN DWGS mng-g%:a%ﬂ(ﬁﬁ\',gm e
DIPE SUPPORT. REACTOR BLDME] wowo GRAWING NO e
o . SWT (oF 2
HPCI TUE® SUPPLY €, EXHAUST 10855 |—-P-FD-006-HID (O z

B

PUR



ISER RESPON

SIBLE FOR VERIFYING REVISION, SIAIUS AND UHANGLED
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HLED CHANGE DOCUMENT

WTED

20043215
PART 2 - MHODIFICLTION 2RD TEETING, SECTION 5.0 MD NO.: B37
PORM NC.DE-WB.ZZ~0003-7 CHANGE NO.: <EQO-3507
MODITICLTION DOCUMENT COVER SEEET PACKRGE NO.: 03
C®? REV. NO.: 0
DPAGE NO. : 1
REV. NO. 0]
DOCUMENT CHALNGED: DWGH 1-P-FD-006-HO1B Rev. 2 SHT/VOL NO.: 001
({PROVIDE TYPE, NUMBER AND REV. THAT CHANGE IS BLSED ON)
ACTUAL CHANGE TO EE MADE: Replace exigting enubber with LISEGA
Hydrszulic Snubber as detailed below :
Hanger Existing Replaced by New LISEGA Part no.
No. Snubber Snubber Pin Stud / Pin
1-P-FD-006-H018 | PSA0035 307256RE1 [30-1003-150 30-1025-150,L=12
New Cold New Hot New . o
Set (CS) Set (HS) Stroke Flip Shroud Removed
(in.) (in.) Gr) | Y/N) (Y/N)
N/A N/2 5.88 N N
Construction / DOC. Updater Note:
1. "Flip" refers to whether or not the new snubber body is to be reversed from its
original position.
2. "Shroud Removed" refers to whether or not the new snubber housing is to be
removed due to interference concerns.
3 "Flip" and "Shroud Removed® condition may be changed, from what isg specifiedq,
as long as it is properly documented (as-built) on this MD.
4 Remove any design load information that appears on the drawing.
ORIGINAL V> A7
0 ISSUE M. C. Chang 8-1-97 |T. Nickerson 8-12-97
REV. | REVISION PREPARED PEER REVIEW | INSTALLED INSTALLER & DATE
NO. SUMMARY BY & DATE & DATE MCRs
Page 1
RNuclear Common Page 2 of 3 Rev. 6

(Pege 1 znd 3 contains the Inetructions)

22!
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SER RESPONMSIBLE FOR VERIFYING REVISION. STATUS AND CHANGLS
WG 1~-P-FD-006-H019 002 3 PRINTED 20041202
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SER RESPONSISLE FOR VERIFYING REVISION, STATUS AND CHANGLS

NG 1-P—FD-006-H022 001 1 PRINTED 20041202
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sER RESPONSIELE FOR VERIFYING REVISION, STATUS AWD CHAMGES
WG 1-P—FD-006-H02Z 002 1 PRINTED 20041202
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ANFED CHANGE GOTUMENT

RINTED

200413210

PAGE NO. 1
REV. NO. 0

PLRT 2 - MODIFICETION ANWND TESTING,
FOFM NC.DE-WB.Z2Z-0003-7
MODIFICLTION DOCUMENT COVER SHELT

DOCUMENT CHZNGED: DWG# 1-P-FD-006-H022

SECTION 5.0

Rev. 1 SHT/VOL NO.:_ 001

ACTUAL CHANGE TO BE MADE:
Hydraulic Snubber zs detailed below :

(PROVIDE TYPE, NUMBER AND REV. THAT CHANGE IS BASED ON)

Replace ‘exicting snubber with LISEGR

MD ND.: B 38
CHLNGE NO.: 4E
PACEARGE KNO.: _0
CP. REV. NO.: 0

Hanger
No.

Erxisting
Snubber

Replaced by New LISEGA Part no.

Snubber

Pin

Stud / Pin

1-pP-FD-006-H022

PSK0003

305256REL |30~1003-075

30-1003-075

ORIGINAL
0 ISSUE

New Cold
Set (CS)
(in.)

New Hot New
Set (HS) Strolce
(in.) (in.)

(Y/N)

Flip | Shroud Removed

(Y /N)

N/A

N/A 5.e8

N

N

Construction / DOC. Updater Note:

1. "Flip" refers to whether or not the
original position.

2. v"Shroud Removed" refers to whether or not the new snubber housing is to be
removed due to interference concerns.

3 “Flip* and "Shroud Removed" condition may be changed, from what is specified,
as long as it is properly documented (as-built) on this MD.

57

M. C. Chang 8-1-97 |T. Nickerson 8-12-97

new snubber body is to be reversed from its

4 Remove any design load information that appears on the drawing.

REV. | REVISION
NO. SUMMARY

PREPARED
BY & DATE

PEER REVIEW
& DATE

INSTALLED
MCRs

INSTRLLER & DATE

N’

Page 1

Nuclezr Common

(Pzge 1 and 3 contsains the Instructions)

Pege 2 of 3

Rev. 6
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e’

PLRT 2

- HODIFICATION END TESTING,
FORY NC.DE-WB.Z4-

0003-7

MODIFICLTION DOCUMENT COVER SEE

PAGE NO. 1
REV. NO. 0

ACTUAL CHERNGE TO BE MADE:
Hydrzulic Snubber zs detziled below :

DOCUMENT CHANGED: DWG# 1-P-FD-00B-HOQ0S

SBECTION 5.0

Rev. §

MD NO.: H E5
CHANGE NO.: 4EQ-3507
PACKAGE NO.: 03
CP REV, NO.: 0
SHT/VOL NO.: 001

(PROVIDE TYPE, NUMBER AND REV. THAT CHANGE IS BASED ON)

Replace existing snubber with LISEGA

Henger Existing _ Replaced by New LISEGA Part no.
No. Snubber Snubber Pin Stud / Pin
1-P-FD-008-H005 { PSAQOOCL 303856RC1 |30-1003-050| 30-1025-050,L=5.5
h;e:: ((é‘:)d I;::' (gg)t S:‘;‘:e Flip | Shroud Removed
(in.) (in) ny | (Y/N) (Y /N)
1.8 1.74 4 N N

Construction / DOC. Updater Note:

1. "Flip" refers to whether or not the new cnubber body is to be reversed from its
original position.

2. "Shroud Removed" refers to whether or not the new snubber houszng is to be
removed due to interference concerns.

3 vFlip" and "Shroud Removed" condition may be changed, from what is specified,
as long as it is properly documented (as-built) on this MD,

4 Remove any design load information that appears on the drawing.

ORIGINAL A7
0 ISSUE M. C. Chang 8-1-97 |T. Nickerson 8-12-97
REV. | REVISION PREPARED PEER REVIEW | INSTALLED INSTALLER & DATE
NO. SUMMARY BY & DATE & DATE MCRs
Page 1
Nuclear Common Page 2 of 3 Rev. 6
(Page 1 and 3 contazins the Instructions)
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WMUEZED CHANGE DOCUMZNT

mIeED

25041210

ELRT 2 -~ MODIFICAHATION AND TESTING, SECTION 5.0 MD NO.: H 86
PORM WC.DE-WB.ZZ-0003-7 CHENGE NO.: 4E0-3507
MODIFICATION DOCUMENRT COVER SHEET PRCFKAGE NO.: _03
CP REV. NO.: 0

—————

PAGE NO. 1
REV. NO. 0

DOCUMENT CHANGED: DWGf 1-P-FD-008-HO1S5 Rev, 2 SHT/VOL NO.:_002
(PROVIDE TYPE, NUMBER AND REV. THAT CHANGE IS BASED ON)

ACTUAL CHENGE TO BE MADE: Replace existing snubber with LISEGA
Hydrzulic Snubber as detalled below :

Hanger Existing Replaced by New LISEGA Psart no.

No. Snubber Snubber Pin Stud / Pin

1-p-FD-008-HO15A] PSAOO001 303B56RC1L |30-1003-050 30-1003-050

New Cold New Hot New .
Set (CS) Set (S) Stroke I:‘hp Shrou(’I Removed
(in.) (in.) Gn) | (Y/N) ¥ /N)

1.6 1.51 4 N N

Construction / DOC. Updater Note:

1. "Flip" refers to whether or not the new snubber body is to be reversed from its
original position.

2. vShroud Removed" refers to whether or not the new snubber housing is to be
removed due to interference concerns.

3 "Flip" and "Shroud Removed" condition may be changed, from what is specified,
as long as it is properly documented (as-built) on this MD.

4 Remove any design load information that appears on the drawing.

ORIGINAL U 7
0 ISSUE M. C. Chang 8-1-97 |T. Nickerson §-12-97

REV. | REVISION PREPARED PEER REVIEW | INSTALLED INSTALLER & DATE
NO. SUMMARY BY & DATE & DATE MCRs

Page 1

Nucleer Common Page 2 of 3 Rev. 6
{Page 1 and 3 contzins the Instructions)
TD{eéy




ANKED CHANGE DOCUMENT
RINTED 20041210

PRRT 2 - MODIFICATION AND TESTING, SECTION 5.0 MD WO.: H 87
FORM NC.DE-WB.ZZ-0003-7 CHANGE NO.: 4EO-3507

HODIFICATION DOCUMENT COVER SEEET PRCKAGE NO.: _03

—_ CP REV. NO.: __ 0

PAGE NO. 1
REV. NO, o

DOCUMENT CHENGED: DWG# 1-P-FD-008-HO015 Rev. 2 SHT/VOL NO.:_001
(PROVIDE TYPE, NUMBER AND REV. THAT CHANGE IS BASED ON)

"ACTUAL CHANGE TO BE MRDE: Replace existing snubber with LISEGA:
Hydrsulic Snubber as detziled below :

Hanger Erxisting ) Replaced by New LISEGA Part no.
Na. Snubber Snubber Pin Stud / Pin
1-P-FD-008-KE015R| PSA0001 "303856RC1 |{30-1003-050 30-1003-050
N~ I;‘;'t" (g‘g)d geczw (g;; Sg;:e Fiip | Shroud Removed
@in) (in) )y | Y/N) Y /N)
1.6 1.91 4 N N

Construction / DOC, Updater Note:

1. *Flip" refers to whether or not the new snubber body is to be reversed from its
original position.

2. "Shroud Removed" refers to whether or not the new snubber housing is to be
removed due to interference concerns.

3 *Flip" and "Shroud Removed" condition may be changed, from what is specifieq,
as long as it is properly documented (as-built) on this MD.

4 Remove any design load information that appears on the drawing.

ORIGINAL M A7
0 ISSUE M. C. Chang 8-1-97 T. Nickerson 8-12-97
REV. | REVISION PREPARED PEER REVIEW { INSTALLED INSTALLER & DATE
NO. SUMMARY BY & DATE & DATE MCRs
Page 1
~ Nuclear Common Page 2 of 3 " Rev. 6

(Page 1 and 3 contains the Instructions)
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MNFED CHANGE DOCUMENT
INTED 20041210

PART 2 - MODIFICATION AWD TESTIRG, SECTIOW 5.0 MD NO.: H 84
FORM NC.DE-WB.ZZ-00063-7 CHANGE NO.: 4E0-3507
MODIFICATION DOCUMENT COVER SHEET PACKAGE NO.: 03
: CP REV. NO.: 0
It
PAGE NO. 1 | ,’7 l/’b
REV. NO. -0 5
DOCUMENT CHANGED: DWG# 1-P-FD-006-E020 Rev. 4 SHT/VOL NO.:_001 _

(PROVIDE TYPE, NUMBER AND REV. THAT CHANGE IS BASED ON)

ACTUAL CEANGE TO BE MADE: Replice existing snubber with LISEGA
Hydraulic Snubber zs detailed below :

Banrger Existing Replaced by New LISEGA Pzrt no.
No. Snubber Snubber Pin Stud / Pin
1-B-FD-006-H020 | PSA0.50 301856RE2 [30-1003-038 30-1025-038,L=4
ré:" ((é‘g)d g:t“' (gg)‘ sﬁ;;‘:'e Flip | Shroud Removed
(in.) (in) @ny | (Y/N) Y /N)
N/A N/a 4 N | N

Construction / DOC. Updater Note:

1. "Flip" refers to whether or not the new snubber body is to be reversed from its
original position.

2. "“Shroud Removed" refers to whether or not the new snubber housing is to be
removed due to interference concerns.

3 "Flip" and "Shroud Removed" condition may be changed, from what is specified,
as long as it is properly documented (as-built) on this MD,

4 Remove any design load information that appears on the drawing.

ORIGINAL
0 ISSUE M. C. Chang 8-1-97 |T. Nickerson §-12-97
REV. | REVISION PREPARED PEER REVIEW | INSTALLED INSTALLER & DATE
NO. SUMMARY BY & DATE & DATE MCRs
Page 1
Nuclezr Common Page 2 of 3 Rev. 6

(Page 1 2nd 3 contzins the Instructions)
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Attachment C: Lisega Snubber Outline Drawing
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Attachment D Causal Factor Evaluation for Pipe Support Observations

Possibie Cause

Existing Data Supporting Cause

Data Required to Confirm Cause

Existing Data Refuting Cause

Data Required to Disprove Cause

Tandem snubber test failure (1-P-FD-006-H15A & B)

Water hammer overload from piping
damaging snubbers

¢ Both snubbers failed in an
apparent overload condition

e Inspection of frame, pads, pins,
and clevises showed no
evidence of impact, wear, or
damage

e The piping support
configuration on both sides of
the damaged snubber precludes
overload without damaging the
adjacent supports. The adjacent
supports have been inspected or
examined and are satisfactory.

Hydraulic snubber test machine
anomoly

» Previous and subsequent tests
were satisfactory

¢ The replacement snubbers
passed their test requirements

Snubber internal active component
failure

o Lisega tear down indicates
internal poppet sticking and a
mechanism that permits failure
on test machine.

¢ There is no physical indication
on piping or pipe support frame
that suggests a high load on the
snubber

» There is a cycle limit on the
snubbers. Extended HPCI run
entering R12 may have affected
performance

s Evaluate extended HPCI run
entering R12 and assess impact
on snubbers

Snubber as found setting not per design (1-P-FD-006-H22)

Error in data collection

e ISIrecords not complete

e Some evidence in ISI records
shows the snubber has been in
this condition since installation

s ISl complete NUCR evaluation
and establish condition at
installation 20210035

Disassembled and reinstalled with
wrong setting

e Pipe supports not always treated
with appropriate reverence
during maintenance

Significant rotation of piping and
valve due to waterhamer

»  The valve this snubber supports
is vertical

e Adjacent struts and clamps do

not show any evidence of
rotation
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Strut misaligned 15 to 20 degrees (1-P-FD-006-H04)

Significant axial movement of
piping and valve due to waterhamer

None

Ruprure disk failure would be
likely with nearby waterhammer
loads that would cause this large
displacement.

Axial restaint from nearby struts
is significant. Axial pipe
movement unlikely.

No apparent axial damage at
wall penetration bellows

Confimm rupture disks tested
satisfactory

Complete inspection of bellows
20213732

Inspection data error

Engineering walkdown
observed less than 4 degree
angle, within construction
tolerance.

Verification walkdown by

originator of issue confirms no
issue

Complete NUCR associated
with 20210440

None

Snubber Extension Tube Bent (1-P-FD-006-H20)

Excessive Load from waterhammer

Support is bowed, a possible
indicator of overload

Adjacent supports and
components show no evidence
of high load.

Inappropriate snubber lockup

Snubber tested satisfactory in
RF12 expanded inspection

Field misuse

Extension tube 7/8" in diameter
is susceptible to damage if
climbed on or hung from. This
is a conjested area with frequent
valve work.

Calculate lateral capacity

Spring Can Movement larger than design (1-P-FD-006-H01)

Water Hammer

Movement above design
thermal movement

Movement above design
thermal movement is small 1/8
to°1/4 inch,

Nearby Maintenance

Hanger is at turbine exhaust
outlet and is likely to be
disturbed by piping disassembly
during turbine maintenance

Confirm maintenance since last
spring can painting

Turbine Induced Vibration

Additional deflection is small,
vibration deflection is possible.
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