
SNUBBER USERS GROUP
2024 SUMMER CONFERENCE & 
TRADE SHOW

Call To Order
Gus Avila



ADMINISTRATIVE ITEMS
� Safety Items & Logistics
� Agenda Review

¢ Afternoon Closed Session at 3 pm
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RECOGNITION



ACKNOWLEDGEMENTS
&

RECOGNITION

John Knezevic

Riley Smith



PRESIDENTS AWARD



PRESIDENTS AWARD
PRESENTED TO

 RICK PORTMANN



UNFORTUNATELY, RICK COULD NOT BE HERE DUE 
TO A FAMILY EMERGENCY.

WE WERE REALLY HOPING TO BE ABLE TO HAND 
SOMEONE A PLAQUE HONORING THEIR SERVICE TO 

SNUG

SO

WE DECIDED TO DO JUST THAT.



PRESIDENTS AWARD
PRESENTED TO

 MITCH ETTEN-BOHM



ASC Service Center 
Providing Mechanical & Hydraulic Snubber Testing, 
Inspections, Repairs & Certifications for Contaminated 
Snubbers under our Radioactive Material License 



Radioactive 
Materials 

License No. 
PA-1682 
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Contamination Limits per Snubber 

Contamination Type Fixed Contamination Loose Contamination
   (dpm/100 cm²)  (dpm/100 cm²) 
   per Snubber  per Snubber

Beta   < 250,000  < 2200
Alpha   < 250   < 20

Assumes an approximate 10% detection efficiency for fixed alpha and beta 
contamination using a 100 cm² alpha and beta probe ~ 1/8” from the surfaced 
monitored. 

  



Package Limits 
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All packages shipped to the ASC Service Center must be sent as a Limited Quantity per 
DOT regulations. Packages greater than this level won't be accepted. 

Shipping papers, generated for a snubber shipping package using industry accepted 
software, should indicate the maximum dose rate at 1 meter from the package is 0.1 
mR/hr or less. 

ASC may send removed snubber parts back to the client for proper disposal at the 
client's facility.  
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ASC Service Center 



ASC Service Center – Equipment

 - Barker – Diacon 2000NM Series Snubber Test Bench
 - Mobil ICAM System 
 - Portable Monitor Argos – 3PAB
 - SAM Cronos -11
 - Friskers
 - Dosimetry
 - Calibration Sources 
 
Documentation
 
 - 23 Site Specific Procedures 
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ASC Service Center 



Snubber Services 

ASC Certified Service Technicians Test, Inspect, Repair and 
Certify contaminated snubbers under our Radioactive Material 
License. 

Servicing all types of Mechanical & Hydraulic Snubbers 

Anchor Darling Anvil   Basic Engineer
Bergan Patterson Boeing  E-Systems 
Grinnell  Lisega   McDowell Wellman
Paul Munroe  Power Piping PSA  
      `
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ASC Service Center 



Thank you, please stop by our Booth or see us in our Mobile Test Trailer for 

additional details.  

We appreciate your business! 

Please email all RFQ’s to: gnelson@asc-es.com

mailto:gnelson@asc-es.com


Meet

ASIO X



ULTRA 
BRIGHT 

LIGHTING

Illuminates confined spaces to provide crystal 
clear images with market leading 40k lumens.

Inspect and unveil defects of areas inaccessible 
before. 

Experience better, easier & safer inspections while 
unlocking more business opportunities.



INTEGRATED GAS DETECTION

§ Detects, locates & quantifies 4 gases: 
Methane, Hydrogen Sulphide, LEL 
Oxygen, Carbon Monoxide. This in 
addition to Temperature & Humidity

§ Intervene swiftly to potential hazards 
and keep your staff safe.

§ Ensure a better asset situational 
awareness, and a safer working 
environment for humans.



Creates 3D maps of the inspected 
confined space*

Digitize asset, enabling localisation and 
measuring defects.

Leverage unprecedented asset insights 
vowing safer operation.

INTEGRATED 
ORIENTABLE 

LIDAR

* Depending on conditions



Resists disturbances thanks to Radar 
based advanced stabilization technology.

Fly stress free anywhere 

Unlock more business opportunities in 
harsh environments.

STABLE IN 
HARSH 
ENVIRONMENTS



LONGEST FLIGHT TIME

20 MIN

Flies 20min per battery for a full inspection in a single 
flight.

Maximize uptime and productivity with less back and 
forth to change battery  for maximum.

Enjoy stress free inspections while unlocking more 
business opportunities.



Offers intuitive user interface for a super 
quick learning curve.

Inspect dark, dusty and narrow 
environments. Authorise simplified 
inspection and pilot assistance.

Save on expert pilots.

EASY 
TO PILOT



ASSISTS
WALL LOCK 
enables locking onto a wall at a fixed distance and 
angle for scanning horizontally and vertically. The 
angle to the wall can be set to either be 0° or 180° 
(facing or looking away from the wall with the camera). 
The distance settings can either be chosen from 
presets or set to “Auto” which locks the current 
distance.

VELOCITY LOCK 

prevents the drone from drifting once activated, 
using drone sensors to measure the drone’s velocity 
within the environment. When using Above Water 
mode, the downward-facing optical-flow sensor is 
automatically deactivated to prevent the drone from 
following the flow of water.

TUBE LOCK 

centers the drone in the middle of a tube while moving 
forward. This feature works in tubes of any angle, ensuring 
the drone always remains centered.

HEIGHT LOCK 

locks the altitude or distance to the floor, the roof, or both, 
maintaining the same height. This is achieved using the 
barometer or IR sensors and functions effectively even in dusty 
conditions

REPULSION MODE 

uses IR sensors positioned around the drone for collision 
avoidance, maintaining a minimum distance from detected 
obstacles. It is used when flying in low-dust environments with 
large obstacles.



Protects from impacts and collisions.

Fly again after impacts and collisions.

Save on repair cost thanks to top durability & 
survivability.

ROBUST
CAGE



ASIO X



INSPECTION WORKFLOW

Flybotix is taking the ASIO solution from data collection, to a whole new data 
centric solution that will, in addition, enable data management,

 data processing & predictive maintenance



ASIO X 

Streamlined inspection process
Fast decision making





ISTD-1600 currently requires the user to 
follow the rules of the ASME Boiler & 
Pressure Vessel Code, Section XI, when 
replacing a snubber.

ISTD-1600 Snubber Modification and Replacement
Snubber repair and replacement activities shall be 
performed in accordance with ASME BPVC, Section XI, as 
applicable.

ISTD-1610 Suitability. Replacement or modified 
snubber(s) shall have a proven suitability for the application 
and environment.



IWA-4132 Items Rotated From Stock
Snubbers, pumps, pressure relief valves, 
control rod drive mechanisms, or pressure-
retaining items of pump seal packages, 
rotated from stock need not meet any other 
requirement of Article IWA-4000, provided 
the following requirements are met:



(a) The rotation shall be only for testing 
or preventive maintenance of the 
removed items.

This means that IWA-4132 requirements 
can only be applied if the snubber is 
being replaced to be tested or because of 
service life monitoring requirements.



(b) Items being removed and installed 
shall be of the same design and 
construction.

This means that the replacement snubber 
must be identical to the snubber being 
removed.  If  a design change package is 
required, IWA-4132 requirements cannot 
be used.



(c) Items being removed shall have no 
evidence of failure at the time of removal.

If a snubber has failed a visual 
examination or is being removed to be 
tested because its operational readiness is 
in question, IWA-4132 requirements 
cannot be used.



(d) Items being rotated shall be removed 
and installed only by mechanical means.

If the snubber being removed or installed 
is  only pinned in the support, IWA-4132 
can be used.  If cutting, welding or 
grinding is required to remove or install a 
snubber, IWA-4132 requirements cannot 
be used.



(e) Items being installed shall previously 
have been in service.

This one is a little tricky.  A brand new 
snubber has obviously never been in 
service, so IWA-4132 would not apply.  
However, from an ASME standpoint, a 
snubber that has only previously been 
installed in a non-ASME support has also 
never been in service because it has not 
been certified for use in an ASME 
application by way of being documented 
on an ASME Code Data Report (N-5, 
NIS-2, NIS-2A, etc.).



(f) The Owner shall track the items, by 
unique item identification, to ensure 
traceability of the installed location
and inservice inspection and testing 
records.

The Owner must have records of all the 
places that the snubber has been since it 
was new so that a complete history of the 
locations the snubber has been installed 
in can be traced.



(g) Use of an Inspector and an NIS‐2 
form are not required.

If you have met all the requirements 
previously outlined, then your ASME 
Code Engineer does not have to complete 
an NIS-2 Form or notify the Authorized 
Nuclear Inservice Inspector (ANII) of the 
replacement.



(h) Repair/replacement activities on 
removed items shall be performed in 
accordance with the requirements of this 
Article.

If you have plans to use the removed 
snubber in an ASME application in the 
future, then a Repair Replacement 
Activity package must be initiated by the 
ASME Code Engineer to continue 
traceability of the removed snubber for 
future use.



If you have met ALL the requirements of 
the previous slides that describe IWA-
4132 requirements, then your snubber 
can be replaced from rotated stock 
without completing all the ASME Code 
required forms and making notifications 
to the ASME Code Engineer or the ANII.  If 
you have not met all the requirements 
outlined previously, then your ASME Code 
Engineer must be notified, and additional 
documentation will be required.





MORNING BEVERAGE BREAK
SPONSORED BY

RETURN BY 10:00 AM



BEYOND CODE 
REQUIREMENTS – BEST 
PRACTICES

� SNUG 2024



PURPOSE
The purpose of this presentation is to 
provide activities performed at 
utilities that may be considered best 
practices for qualification, 
examination, testing, and service 
life monitoring. 



VISUAL EXAMINATION
�Some sites have qualified their snubber 

examination personnel to be able to perform 
the visual exams on the snubber, and the 
support(s), similar to what was done previously 
under Section XI, IWF-5000.

�Some sites on OMN-13 have broken up their 
100% visual examinations over several outages 
to levelize scope, align snubber examinations 
with train outages, and reduce the burden of 
completing all snubber examinations in a 
single outage.



VISUAL EXAMINATION

�Sites have completed remote examination of 
snubbers utilizing poles and cameras thereby  
eliminating costly scaffolds and dose. 

�Sites not on OMN-13 have incorporated into 
their procedures the performing of 
examinations on a snubber anytime it is 
removed from service for any reason. 



TESTING

�One utility includes the immediately adjacent 
snubbers to a failed snubber as part of their 
scope expansion, even if those snubbers are 
not in the same DTPG. 

�Some sites utilize the pre-outage window 
allowed in ISTD to start testing campaigns prior 
to the start of the outage.



TESTING

�Some sites have a document that explains 
how a failed snubber affects the plant until it is 
restored to operable status. 

�Utilize testing of new snubbers when the 
snubber arrives on site to create a baseline 
test on the owner’s test bench. This not only 
provides a baseline for comparison in the 
future, but may provide indications of test 
bench anomalies.



SERVICE LIFE MONITORING
�End of life testing can be performed on 

snubbers being removed from service for 
rebuild or end of useful life to demonstrate the 
adequacy of their service life, show the 
current service life may be in need of 
reduction, or to provide data to support a 
possible extension. 

� ISTD-6400 requirements are being performed 
every outage on a portion or all of the 
snubbers in the large bore snubber 
population.



SERVICE LIFE MONITORING

�Seal life extensions were completed by 
multiple utilities to extend the life of snubbers 
in different applications.

�Sites have used hand-stroking as an 
acceptable method of extending the service 
life of a mechanical snubber by periodically 
redistributing the grease. 

�Sites have a maximum service life allowed  
before a mechanical snubber removed for 
testing can be reinstalled without regreasing. 



NON-SAFETY SNUBBERS
�Some sites include the non-safety snubbers 

when 100% visual examinations are being 
conducted leveraging the resources on site at 
that time to monitor this population. 

�Some site have started testing a portion of 
their non-safety snubbers every outage. Sites 
have replaced the elastomer rod end seals 
on their large bore snubbers with longer life 
seals to be able to align the seal 
replacements with testing activities on a 
generally rotational basis. 



DISCUSSION

 What have we missed?



SNUG 2024 Presentation 
BOP Snubbers Turbine Stop & 

Control Valve Issues 

Ed Dundon
Millstone Power Station 



Millstone Unit 2

• Series of Power Uprates
– Turbine modification
– Generator rewind
– Instrumentation margin reduction



Millstone Unit 2 BOP Snubbers
Program did not originally test of non-safety snubber.  

Many of these snubbers were never serviced since construction.

Non-safety related snubbers were installed by the AE to mitigate 
normal plant transients such as:

– Relief valve actuation
– Fast closure of control and stop valves

Examples are Turbine Control & Stop Valves, Intermediate Stop/ 
Control Valves, Heat Exchanger relief valves.

These snubbers can be dynamically challenged each cycle.  

Whereas most safety related snubbers are to mitigate a seismic 
event that may never get challenged.

•  



Current BOP program

•  Monitor & tests on 10% of the population.
•  No scope expansion
•  Problems are captured & resolved via 

station CR program
•  We used the same Service Life for BOP 

snubbers & Safety Related snubber
•       We used a drop & swap program
•        All snubbers are treated as safety-related.



Summary of BOP finding

•       Lack of grease
•  Dried grease 
•       Excess wear 
•       Loose parts
•  Alignment between snubber & pipe clamp
•       Low fluid levels & fluid leakage



Recent History on Degraded Support

Condition Reports  Description    Date

 
• CR1227352 Unit 2, The clamp for (NSR) snubber M2HGR-490001B should 

  be redesigned                05/05/2023
 
• CR1227290 Unit 2, Missing Spacer on Pipe Clamp 490001B              05/05/2023 

• CR1226814 M2HGR-490001B has a loose pipe clamp hardware              05/02/2023  

• CR1211038 Main Steam Hanger M2HGR-490001B has a loose stud.         10/23/2022
 
• CR1146054 M2HGR-490001B hardware shows signs of excessive wear    05/02/2020

•  CR1067827 Identified a loose fastener on pipe hanger 490001B              05/08/2017
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Basis for a   Design Change to 
M2HGR-490001B 

O41724

• Consequence of not implementing this 
modification:
– The current design challenges the functionality of a non-tech snubber 

M2HGR-490001B.   This snubber is downstream of the B Turbine Control Valve 
on the 28” HP steam line to the Main HP Turbine.  

– Failure of the bolting for the clamp could impact the function of the snubber 
to restrain MS pipe moment during a Turbine-Generator Trip or a seismic 
event.  Unrestraint MS pipe movement would introduce increased pipe stress 
and loading  in the attached pipe and possibly the HP Turbine inlet nozzle.

• Bridging Strategy until implementation of 
permanent fix?
– Currently we are inspecting this pipe snubber each refueling cycle and 

repairing/replacing as needed.   
– Clamp spacers, nuts, pins and loading studs are available.   A new clamp and 

pad eye is not a stock or off the shelf item.
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Recommended Solution     
 

 

Revised design  for
M2HGR-491000B 

04/17/2024

Repair     
Option 

Justification Cost Breakdown

DC for removal 
of shim under 
the beam 
attachment  
w/new Pad 
Eye .

• Eliminates the need for 
additional inspections with the 
return to normal inspection 
frequency of every 18 years.
•Eliminate the need to build 
scaffolding on routine basis for 
inspection & repair

Labor – 24+ hrs. each inspection
Scaffold - $6000 each inspection

Material costs -$11000 new padeye
Civil Engineering - 40 hrs 
Drawings – 20 hrs



Welcome!



Welcome!



Snubber Visual 
Examinations

Presented by Scott Esposito

Patrick Peterson, Division Manager, Iddeal Concepts Inc.



Why Do We 
Perform 
Snubber 

Visual 
Examinations?

What Are 
We Looking 
for During 
the PSI? 

What Are We 
Looking for 
During the 
Inservice 

Inspection?



Why Do We Perform Snubber Visual Examinations?
• It is required by the Plant Operating License (Tech Specs or TRM)

• It is the Law

• 10CFR50.55a

• To ensure Operational Readiness of the Snubber on safety-related systems

• ISTA-1100(c) - dynamic restraints (snubbers) used in systems that perform 
one or more of the three functions:

•  shutting down a reactor to the safe shutdown condition, or
• maintaining the safe shutdown condition, or
• mitigating the consequences of an accident], 0r
• ensure the integrity of the reactor coolant pressure boundary 

• Snubbers in these systems are considered Safety-related or Safety Significant
• Safety Significant = Outside of ASME Class 1, 2, or 3 boundary, but meets the requirement 

of ISTA-1100(c).



What Are We Looking for During the Preservice 
Examination?

•Preservice Examination or Inspection (PSI)
• What does “Pre-Service” mean - During initial plant startup or 

for new and modified systems
• Thermal Movement
• Incremental Movement Verification
• Total Movement Verification



What Are We Looking for During the Preservice 
Examination?

• No visible signs of damage or impaired operational readiness exist 
as a result of storage, handling, or installation.

• The snubber load rating, location, orientation, position setting, and 
configuration (e.g., attachments and extensions) are in 
accordance with design drawings and specifications.

• Adequate swing clearance is provided to allow snubber movement.
• If applicable, fluid is at the recommended level, and fluid is not 

leaking from the snubber system.
• Structural connections, such as pins, bearings, studs, fasteners, 

lock nuts, tabs, wire, and cotter pins, are installed correctly. 



What Are We Looking for During the Inservice 
Examination?

• Inservice Examination or Inspection (ISI)
• What does “Inservice” mean -  All examinations of the currently 

installed snubbers, after plant startup 
• Physical damage, 
• Leakage (if applicable),
• Corrosion, or 
• Degradation from environmental exposure or operating 

conditions



What Are We Looking for During the Inservice 
Examination?

Bent 
Snubber

End 
Connecto

r



Reservoir  Broken



Lexan Reservoir 
Melted



Spherical Bearing 
dis-engaged



Spherical Bearing 
dis-engaged



Loose Jam Nut



Loss of Fluid



Loss of Fluid



What Are We Looking for During the Inservice 
Examination?



Visual 
Examinations

History
Additional 

Code



• Snubber examinations were included in ASME Section XI as part of the plant ISI 
Program, including updates to the ISI Programs

• ASME Code 1983 Edition thru 2006 Addenda:
• IWF-5300 INSERVICE EXAMINATIONS AND TESTS

• (a) Inservice examinations shall be performed in accordance with 
ASME/ANSI OM, Part 4, using the VT-3 visual examination method 
described in IWA- 2213.

• IWF-5400 REPAIR/REPLACEMENT ACTIVITIES
• Repair/replacement activities performed on snubbers shall be in 

accordance with IWA-4000. Snubbers installed, corrected, or 
modified by repair/replacement activities shall be examined and 
tested in accordance with the applicable requirements of IWF-5200 
prior to return to service. 

History of Snubber Visual Examinations



• IWF-5300 states that in-service examinations shall be performed in 
accordance with ASME/ANSI OM, Part 4.

• ASME/ANSI OM, Part 4, 2.0, 1988 Edition included;
• Preservice Examinations

• Preservice Thermal Movement Examination
• Inservice Examinations

• Requirements
• Frequency
• Sample Size
• Failure Evaluation
• Corrective Action and Impact on Examination Frequency

• Examination Documentation

History of Snubber Visual Examinations



•10CFR50.55a
• 50.55a(b)(3)(v) - …Article IWF-5000, “Inservice Inspection Requirements for Snubbers,” of the 

ASME BPV Code, Section XI, must be used when performing in-service inspection examinations 
and tests of snubbers at nuclear power plants, except as conditioned in paragraphs (b)(3)(v)(A) 
and (B) of this section.

• (b)(3)(v)(A) …Licensees may use Subsection ISTD, ASME OM Code, 1995 Edition through the 
latest edition and addenda in place of the requirements for snubbers in the editions and 
addenda up to the 2005 Addenda of the ASME BPV Code, Section XI, IWF-5200(a) and (b) and 
IWF-5300(a) and (b). Preservice and inservice examinations must be performed using the VT-3 
visual examination method described in IWA-2213.

• (b)(3)(v)(B) …Licensees must comply with the provisions for examining and testing snubbers in 
Subsection ISTD of the ASME OM Code and make appropriate changes to their technical 
specifications or licensee-controlled documents when using the 2006 Addenda and later 
editions and addenda of Section XI of the ASME BPV Code.

History of Snubber Visual Examinations



•Plants that have updated to the ISI/IST program to ASME Section XI, 
2007 and later and the OM Code, 2001 thru current Edition, MUST 
use ISTD.

•10CFR50.55a ties the OM (ISTD) to ASME Section XI ISI Program 
update requirements

• 50.55a(f)(4) [Inservice testing standards requirement for operating plants] and 
50.55a(g)(4) [Inservice inspection standards requirement for operating plants]

History of Snubber Visual Examinations



• ISTD-1600 Snubber Modification and Replacement  - Snubber replacement 
activities shall be performed in accordance with Section XI of the ASME Boiler and 
Pressure Vessel Code, as applicable.
• The term repair/replacement activity includes those activities known as repair, 

replacement, modification, or, alteration. Reasons for repair/replacement activities 
may include the following:
(a) discrepancies detected during inservice inspection, maintenance, or service
(b) regulatory requirements change
(c) design changes to improve equipment service
(d) changes to improve reliability
(e) damage
(f) Failure during service
(g) personnel exposure
(h) economics
(i) end of service life
(j) addition of new items or system

Additional Code Requirements that 
Require Visual Examination



• ASME Section XI, IWA-4000, Repair/Replacement Activities
• The term repair/replacement activity includes those activities known as repair, 

replacement, modification, or, alteration. Reasons for repair/replacement activities 
may include the following:
(a) discrepancies detected during inservice inspection, maintenance, or service
(b) regulatory requirements change
(c) design changes to improve equipment service
(d) changes to improve reliability
(e) damage
(f) Failure during service
(g) personnel exposure
(h) economics
(i) end of service life
(j) addition of new items or system

Additional Code Requirements that 
Require Visual Examination



ASME Section XI, IWA-4132, Items Rotated from Stock

• For snubbers rotated from stock and installed on components (including piping 
systems), the following requirements may be used in lieu of all other requirements 
of IWA-4000, provided the rotation is only for testing or preventive maintenance of 
the removed items:

(a) Items being removed and installed shall be of the same design and construction
(b) Items being removed shall have no evidence of failure at the time of removal
(c) Items being rotated shall be removed and installed only by mechanical means
(d) Items being installed shall previously have been in service
(e) The Owner shall track the items to ensure traceability of inservice inspection and testing 
records
(f) Use of an Inspector and an NIS-2 form are not required
(g) Repair/replacement activities on removed items shall be performed in accordance with the 
requirements of this Article [IWA-4000].

Additional Code Requirements that 
Require Visual Examination



•Plants that have updated to the ISI/IST program to the OM Code, 
2001 thru current Edition, MUST use ISTD.

• ISTD-4100 Preservice Examination - For operating plants 
implementing Subsection ISTD, these requirements shall not be 
applicable if preservice examinations have been performed.

• ISTD-4110 Preservice Examination Requirements

• ISTD-4120 Reexamination

• ISTD-4130 Preservice Thermal Movement Examination Requirements

• ISTD-4140 Preservice Examination Corrective Actions

Snubber Visual Examinations



•OM Code, 2001 thru current Edition 

• ISTD-4200 Inservice Examination
• ISTD-4220 Snubber Categorization

• Typically Accessible or Inaccessible; Inside Containment or Outside Containment

• ISTD-4230 Visual Examination Requirements
• ISTD-4240 Operational Readiness Test Evaluation

• ISTD-4250 Inservice Examination Intervals
• ISTD-4260 Inservice Examination Sample Size
• ISTD-4270 Inservice Examination Failure Evaluation
• ISTD-4280 Inservice Examination Corrective Action

Snubber Visual Examinations



•ISTD-4250 Inservice Examination Intervals
• Table ISTD-4252-1 Visual Examination Table

• Once per Fuel Cycle (up to 24 months) 
• “The basic interval shall be the normal fuel cycle up to 24 mo. 

• Maximum of two fuel cycles (48 Months) 
• “The examination interval may be as great as twice”

• OMN-13, Each snubber at least once every 10 years

Snubber Visual Examinations:
Examination Frequency



•ISTD-4250 Inservice Examination Intervals
• Based on Safety/Safety Significant Snubber Population and number of 

failures during the current interval, the Examination Frequency may 
change.

• The “current” interval is the “basic interval” [one fuel cycle], or 
maximum interval [two fuel cycles], or OMN-13 implementation [10-
year interval]

•Scope Expansion for Visual Examination failure is not required, 
unless the number of failures during the current interval exceed 
Table ISTD-4252-1.

Snubber Visual Examinations:
Examination Frequency



•Personnel Qualifications
• Visual Examiners and Reviewers

• Owner Specified Qualifications

• ISTA-1500 Owner’s Responsibilities; (e) qualification of personnel who 
perform and evaluate examinations and tests in accordance with the 
Owner’s quality assurance program.

• VT-3 – Required for ASME Section XI portion only, (Replacement and End 
Attachments)

Snubber Visual Examinations



•Tracking and Documenting Examinations
• ISTD-4210 Method and Objective

• Inservice examination shall be a visual examination to identify physical damage, 
leakage, corrosion, or degradation that may have been caused by environmental 
exposure or operating conditions. External characteristics that may indicate 
operational readiness of the snubber shall be examined. An examination checklist 
shall be used. Typical items are listed in Nonmandatory Appendix B of this Division.  

Snubber Visual Examinations



•Nonmandatory Appendix B, Dynamic Restraint Examination Checklist 
Items

• Pre-service Examination

(a) incorrect snubber load rating
(b) incorrect installed location
(c) incorrect installed orientation
(d) incorrect position setting
(e) incorrect snubber configuration
(f) inadequate swing clearance
(g) snubber installed with preset locking screws used for shipment only
(h) protective coverings or shipping plugs not removed

Snubber Visual Examinations: 
Tracking and Documenting Examinations



•Nonmandatory Appendix B, Dynamic Restraint Examination Checklist 
Items

• Inservice Examinations

(a) inadequate reservoir fluid level
(b) loose, missing, or incorrectly installed structural connections or fasteners
(c) vented reservoir oriented such that hydraulic fluid cannot gravitate to snubber
(d) corrosion or solid deposits that could result in unacceptable snubber performance
(e) deformed structural attachment or piston rod
(f) weld arc strikes, paint, weld slag, adhesive, or other deposits on piston rod or support 

cylinder that could result in unacceptable snubber performance
(g) spherical bearing not fully engaged in attachment lug
(h) inadequate position setting

Snubber Visual Examinations



•Typical Examination Items

• Mechanical Snubbers Attributes

• lock wires

• fillister screws

• retaining rings (snap rings)

• Hydraulic Snubbers Attributes
• Fluid Connections

• Fluid Level

• Leakage

Snubber Visual Examinations
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SCHEDULING

Schedule Locations
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N-13
DATASHEETS



SCHEDULING

Schedule Locations

•Scheduler
• Schedule the 

locations for 
visual 
examination

• Add WO’s 
(As-Found 
and As-left)

O
M

N-13

The database will show the due date for the next examination, Last AF 

and the VT Scope column will 

DATASHEETS



SCHEDULIN
GSchedule Locations

•Scheduler
• Schedule the 

locations for 
visual 
examination

• Add WO’s 
(As-Found 
and As-left)

O
M

N-13

OMN-13 Tracking

• Last Visual Examination (Last AF Date)
• The database will show the last time a datasheet was created for 

each location (Safety, Safety Significant, and Non-Safety)
• Next Visual Examination (Next AF Date)

• The database will show the due date for the next examination, Last AF 
date plus 10 years) for each location (Safety, Safety Significant, and 
Non-Safety)

• If the components are scheduled in the current outage, the 
“As-found” column will have “Yes” and the VT Scope column will 
have a Work Scope displayed

DATASHEETS



SCHEDULING

Schedule Locations

•Scheduler
• Schedule the 

locations for 
visual 
examination

• Add WO’s 
(As-Found 
and As-left)

O
M

N-13

OMN-13 Tracking

DATASHEETS

1. Planner;

2. Visual 
Inspection

3. Select the 
“Previous 
Locations 
AF Visuals” 
icon 



SCHEDULING

Schedule Locations

•Scheduler
• Schedule the 

locations for 
visual 
examination

• Add WO’s 
(As-Found 
and As-left)

O
M

N-13

OMN-13 Tracking

DATASHEETS



SCHEDULING
O

M
N-13

OMN-13 Tracking

DATASHEETS

1. Datasheets;

2. Visual Exam 
Records

3. TechSpec1
• TechSpec1 – 

Designed to cover 
the OM Code 
Examination 
Boundary 

Create Data Sheets – Tech Spec 1
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DATASHEETS



SCHEDULING
O

M
N-13

DATASHEETS

1. Datasheets;

2. Visual Exam 
Records

3. TechSpec2
• TechSpec2 – 

Designed to cover 
ASME Section XI 
and OM Code 
Boundaries 

Create Data Sheets – Tech Spec 2



SCHEDULING
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N-13

DATASHEETS



SCHEDULING
O

M
N-13

OMN-13 Tracking

DATASHEETS

1. Datasheets;

2. Visual Exam 
Records

3. TechSpec3
• TechSpec3 – 

Designed to cover 
OM Code 
Boundaries. 
Requires “Settings” 
to be populated for 
auto calculations of 
allowable Piston 
Settings 

Create Data Sheets – Tech Spec 3
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SCHEDULING
O

M
N-13

DATASHEETS

Settings needed for Tech Spec 3
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SCHEDULING
O

M
N-13

OMN-13 Tracking

DATASHEETS

Review Data Sheets

• Datasheet Reviews
• SAT – Meets all of the examination criteria
• DEGRADED – Not fully satisfactory, but still evaluated to functional 

(i.e., less that 50% fluid); Condition SHOULD be corrected to be fully 
functional

• UNSAT – Did not meet the functional requirements; Condition MUST 
be corrected or snubber replaced [ISTD-4280]

• Schedule UNSAT for Functional Testing



SCHEDULING
O

M
N-13

OMN-13 Tracking

DATASHEETS

Review Data Sheets



• Updating History
• After the examination datasheets have been reviewed, the History 

can be updated
• The information will be captured in three locations:

• History database
• Location Database (for the individual Location), and 
• Snubber Database (for the individual Snubber Serial Number)

History Module 



History Module 



History Module 



History Module 



History Module 



In Review

• Why
• To ensure Operational Readiness of the Snubber on safety-related systems
• It is required by the Plant Operating License (Tech Specs or TRM)
• It is the Law

• Requirements
• ISTA and ISTD
• ASME Section XI

• Documentation – it isn’t complete unless it is documented
• Checklist for the inspections



We will now take your questions



Roles for groups

• Corporation:

• Site:

• Corporate Engineer:

• Site Engineer:

• Planner:

• Performer/Performing org:



• Corporation: TVA
• Site: WBN
• Corporate Engineer: Outage Scope, procedure updates, Outage support, teach pre-outage 
class for pipefitters.
• Site Engineer: NA
• Planner: Planning including spares, tracking spares, post outage package, scaffold requests
• Performer/Performing org: Removes/Reinstalls, vendors



• Corporation: TVA
• Site: SQN
• Corporate Engineer: Outage Scope, procedure updates, Outage support, post outage 
package, A few signoffs for outage paperwork, teach pre-outage class for pipefitters.
• Site Engineer: NA
• Planner: Planning including Parts for hydraulic rebuilds (no drop/swaps so spares aren’t 
done), scaffold requests
• Performer/Performing org: Removes/Reinstalls, vendors



• Corporation: TVA
• Site: BFN
• Corporate Engineer: Outage Scope, procedure updates, Outage support, post outage 
package, Tons of signoffs for outage paperwork, Determine spares (including TIICS, UNIDS, 
previous locations), challenge meetings, 7+ actions to verify POs in place (BFN only actions 
and I am not over them), write WOs for outages,
• Site Engineer: NA
• Planner: Planning including Parts for hydraulic rebuilds, scaffold requests
• Performer/Performing org: Removes/Reinstalls, vendors, teach pre-outage class for 
pipefitters.



Lunch Sponsored By

RETURN BY 1:00 PM



ADMINISTRATIVE ITEMS
SCOTT ESPOSITO

¢ Logistics
¢ Agenda Overview

� Conference Planning Committee Report
� Plant Mod Requirements
� Train Related Outages
� Question & Answer Session
� Afternoon Break
� Utility representatives only closed session 



Conference Planning 
Committee Report



Committee Members
• Steve Norman, Chair
• Scott Esposito, Ex-Officio Member
• Mitch Etten-Bohm, Standing Member 
• Tim Canter, Standing Member
• Bob Fandetti, Standing Member
• Gus Avila, Standing Member
• John Knezevic (Curtiss-Wright), Summer 2024
• Riley Smith (Curtiss-Wright), Summer 2024
• Grant Nelson (ASC-ES), Summer 2025



Summer 2025 SNUG
Sponsored by:

and



Summer 2025 SNUG

The DeSoto Hotel
Savannah, Georgia

July 14, 15 & 16, 2025
Room Rate for Standard Rooms: $185.00



Summer 2025 SNUG
The DeSoto Hotel

15 East Liberty Street, Savannah, GA 31401 
Reservations: (912) 232-9000

Room Rate: $185.00





Hotel Dining
• Edgar’s Proof & Provision

Edgar’s Proof & Provision is an old-fashioned community drinkery offering a selection of 
120+ whiskeys, including the private label “Edgar’s Truth” bourbon. With indoor and 
outdoor seating, guests can enjoy a refreshing beverage with Southern comfort food for 
breakfast, lunch, or dinner. The casual dining menu features locally sourced charcuterie, and 
favorites such as grilled cheese sandwiches and Southern chicken biscuits served with 
tomato and jalapeño jam.

• 1540 Room
Unpretentious and inventive, the 1540 Room delivers a locally sourced culinary experience 
rich in Savannah traditions. The 1540 Room is one of the only restaurants in Savannah that 
offers an open-concept show kitchen, sharing the same space as the dining area. Follow the 
bubbling conversation to the heart of Savannah’s historic district and indulge in artistic, 
Southern-infused cuisine and decadent desserts. Locally sourced with a hands-on focus, 
1540 dishes are perfectly paired with cocktails and select wines. The result: an invigorating 
dining experience that leaves guests satisfied to the core.

• Buffalo Bayou Coffee
Located in the lobby, Buffalo Bayou Coffee serves local Savannah Coffee Roasters brews 
alongside gourmet-to-go light fare. Savor the signature Honeybee Latte made with Local 
Honey with a breakfast sandwich or grab Southern-style fare like Pimento Cheese & Bacon 
Biscuits and Turkey & Garden Tomato Clubs to go.



40th Anniversary
The first official conference of SNUG was held in Charlotte, North 
Carolina during the summer of 1985.  SNUG celebrated our 20th 
anniversary with a huge conference in 2005 and invited as many 
members from the past as we could find.  We plan to repeat that by 
once again inviting as many past SNUG members as we can contact.  
So, if there is someone at your place of business that was involved with 
snubbers at one time but has now moved on to other assignments or 
has retired but you still know how to contact them, please let them 
know of our plans and also please make sure to send us their contact 
information.

That being said, when registration opens up for the Summer 2025 
SNUG Conference & Trade Show, MAKE YOUR HOTEL 
RESERVATIONS.

DO NOT WAIT!!!



Future Conference Sponsorship

We begin planning our conferences 18 
months in advance, with a goal of having a 
signed contract 12 months in advance.  If 
your company is interested in sponsoring a 
future conference, please notify us at least 
18 months in advance if possible, so that we 
can include your organization in the site 
selection and the planning of the 
conference.



Future Conference Sponsors
EVENT UTILITY VENDOR

Summer 2025 Southern Nuclear ASC Engineered Solutions

Summer 2026 TBD Element Materials 
Technology

Summer 2027 TBD Lisega

Summer 2028 TBD Curtiss-Wright

Summer 2029 TBD ASC Engineered Solutions

Summer 2030 TBD Element Materials 
Technology



Conference Planning 
Committee Report



SNUG 2024 Presentation 
Millstone 

Handling of Piping and Pipe 
Support Modifications 

Ed Dundon
 



Millstone Units 2 & 3

• Committed to 2012 ASME OM  
§ Subsection ISTD - 1600  Snubber Modification and 

Replacement
• Replacement – parts, adjustments, and similar
   actions that do not change the design (configuration
   and material) of an item. (ISTA -2000 Definitions) 
• Replacement Snubber: any snubber other than the 

snubber immediately previously installed at a given 
location in place. (ISTD -2000 Definitions) 

• Modification – alteration in the design of a system, 
structure or component (ISTA -2000 Definitions) .



Subsection ISTD - 1600 (cont.)

§ Snubber replacement activities shall be performed 
in accordance with Section XI of the ASME Boiler 
and Pressure Vessel Code, as applicable.

• Section XI repair/replacement plan
• ‘As Left’ Section XI visual inspection – VT-3 exam & VT- 3 

qualified inspector
• Replacement Snubber or Modified Snubber(s) will shall 

have proven suitability for application or environment. 
(Need to follow licensing Code requirements/Construction 
requirements)



ISTD - 1620 – Examination & Testing

• Replacement or modified snubbers shall be examined 
and tested in accordance with written procedures. The 
applicable requirements of paragraphs ISTD-4100, ISTD-
4200,ISTD-5200, and ISTD-5500 shall be included in 
these procedures. The requirements selected shall ensure 
that the criteria of paragraphs ISTD-4110, ISTD-4230, and 
ISTD-5210 can be satisfied.



ISTD - 4110 – Preservice Examination

• The initial examination shall, as a minimum, verify the following:

(a) no visible signs of damage or impaired operational readiness exist as a 
result of storage, handling, orinstallation.

(b) the snubber load rating, location, orientation, position setting, and 
configuration (e.g., attachments and extensions) are in accordance with design 
drawings and specifications. Installation records (based on physical examinations) 
of verification that the snubbers were installed according to the design drawings and 
specifications shall be acceptable in meeting this requirement.

(c) adequate swing clearance is provided to allow
snubber movement.

(d) if applicable, fluid is at the recommended level,
and fluid is not leaking from the snubber system.

(e) structural connections, such as pins, bearings,
studs, fasteners, lock nuts, tabs, wire, and cotter pins,
are installed correctly.



Nonmandatory Appendix B 
Examination Checklist

• Incorrect snubber load rating

• Incorrect installed location

• Incorrect installed orientation (example – vented reservoir does not drain out

• Incorrect position setting

• Incorrect snubber configuration

• Inadequate swing clearance

• Snubbers with preset locking screws used for shipment are not removed.

• Protective coverings or shipping plugs not removed



ISTD - 4230 – Visual Examination 
Requirements

• Restrained Movement-  Snubber is capable of restraining pipe 
movement as designed.
– Loose fasteners or member corroded or bent (piston rod)
– Disconnected components  

• Thermal Movement-  No binding misalignment or deformation is 
observed.  
– (Hot Check at NOP/NOT)

• Design-Specific Characteristics  
– No design specific defects
– No snubber fluid issues



ISTD - 5210 – Test Parameters

Snubber operational readiness tests shall verify the following:
• Activation is within the specified range of velocity or 

acceleration in tension and in compression.
• Release rate, when applicable, is within the specified 

range in tension and in compression. For units 
specifically required not to displace under continuous 
load, ability of the snubber to withstand load without 
displacement.

• Mechanical snubbers, drag force is within specified
• limits, in tension and in compression.

Millstone functionally tests all new snubbers prior to 
installation independent of vendor test results



Historical Mods and Issues at Millstone

– PORV line rerouted for better sloping & new 
flanged PORV

• Changes : thermal movements; snubber loads; snubber 
travel; snubber sizes and snubber orientation

• Visuals inspections:  Initial “as left” cold; Initial as left 
hot (NOP/NOT);  as found cold for 1st & 2nd refueling 
after modification (Reference ISTD-4252) 

• Visual inspections thereafter following normal visual 
inspection for all snubber.

• Biggest challenge:  Management buy- in for the hot 
visual inspection.



Historical Mods and Issues (cont.)
– Rerouting of Main Steam line to AFW turbine to stop 

chattering check valve.
• Changes : thermal movements; snubber loads; snubber travel; 

snubber sizes and snubber orientation
• Visuals inspections:  Initial “as left” cold; Initial as left hot 

(NOP/NOT);  as found cold for 1st & 2nd refueling after 
modification (Reference ISTD-4252) 

• Biggest challenge:  One snubber did not travel to Hot Piston 
Setting from Computer Analysis

– Visual examination of near-by pipe supports found a vertical 
restraint limit horizontal travel of the pipe run.    Management 
buy- in for the hot visual inspection.  Changed rigid support to 
permit horizontal travel will at NOP/NOT.     

– Still snubber travel was limited.  Re-analized piping with travel 
stop.  Stresses were within code allows

– Fall 2024 further investigation for locating the restriction to pipe 
movement 



ISTD - 4252 – Subsequent Examination 
Internal 

• Subsequent examination internals shall begin at the end of the previous 
examination interval and conclude at the end of the next refueling 

• Interval prior to the completion of the of the second refueling shall not 
exceed one fuel cycle in duration.

• Interval prior to the completion of the of the second refueling shall be in 
accordance with Table ISTD-4252-1.

Millstone interpretation of ISTD – 4230 & 4252 for visual examination of snubber 
modifications:
 Initial ‘as left’ Cold visual examination
 Initial ‘as left’ Hot visual examination
 1st Refueling post mod ‘as found’ Cold visual examination
 2nd Refueling post mod ‘as found’ Cold visual examination 
 Back to normal visual inspection interval for modification snubbers 
  
  



• Questions?



Snubber Testing During Single Train Outages



As sites continue to look for more and more 
ways to reduce the length of refueling outages, 
one thing that is being considered is to divide the 
outage into single train outages so that the 
impact on the outage critical path will be 
lessened.  Our management is continually 
challenging us to look at our programs and 
determine if the codes and standards that guide 
our programs will allow us to get on board and 
participate.  If we tell them that our guiding codes 
and standards will not permit us to divide our 
program into single trains and still meet all the 
requirements, we will be challenged to poll the 
industry to see what others are doing and to 
think outside the box and be innovative, while 
still meeting the code and standard 
requirements.

The following slides will give you some things to 
think about when challenged by your superiors.



• Size of population
• How many total snubbers are in the population of snubbers to 

be tested?

• Number of defined test plan groups (DTPGs)
• How many defined test plan groups (DTPGs) is the population 

divided into?

• Which test plan is being used?
• This may be dependent on how many DTPGs you have.  If a 

DTPG contains 370 or more snubbers, you are probably using 
the 37 plan for that DTPG.  If a DTPG has less than 370 
snubbers, you are probably using the 10% plan for that DTPG.

• What is the basis of your DTPG makeup?
• ISTD gives you a lot of flexibility in determining how your 

population is divided up into DTPGs, but it is not limitless.  
There are some specific guidelines in the code on DTPG 
makeup.

Let’s take a closer look



defined test plan group (DTPG): a population of snubbers from which 
samples are selected for testing.

DTPGs General Requirement. The DTPGs shall include all snubbers except 
replacement snubbers and snubbers repaired or adjusted as a result of not meeting 
the examination acceptance requirements of ISTD-4200. These snubbers shall be 
exempt for the concurrent test interval.

DTPG Alternatives. Except as required by ISTD-5253, the total snubber population 
may be considered one DTPG, or alternatively, differences in design, application, size, 
or type may be considered in establishing DTPGs. DTPGs shall not be changed after 
initiating a test campaign.

Additional DTPG Requirements for Pressurized Water Reactors (PWRs). 
Snubbers attached to the steam generator and snubbers attached to the 
reactor coolant pump shall be at least one, separate DTPG.



ISTD-5310 The 10% Testing Sample Plan, Sample Size, and Composition
ISTD-5311 Initial Sample Size and Composition. The initial sample shall be 10% of the 
DTPG, composed according to either (a) or (b).

(a) As practicable, the sample shall include representation from the DTPG based on the 
significant features (i.e., the various designs, configurations, operating environments, 
sizes, and capacities) and based on the ratio of the number of snubbers of each 
significant feature, to the total number of snubbers in the DTPG. Selection of the 
representative snubbers shall be random.

(b) The sample shall be generally representative as specified in (a), but may also be 
selected from snubbers concurrently scheduled for seal replacement or other similar 
activity related to service life monitoring. The snubbers shall be tested on a generally 
rotational basis to coincide with the service life monitoring activity.



ISTD-5410 The 37 Testing Sample Plan, Sample Size, and Composition

ISTD-5411 Initial Sample Size and Composition. An initial sample 
of 37 snubbers shall be selected randomly from each 37 plan 
DTPG.

















QUESTION CARDS

?



AFTERNOON BEVERAGE BREAK
SPONSORED BY

CLOSED SESSION FOLLOWS. 
UTILITIES RETURN BY 3:00 PM



UTILITY ONLY
CLOSED SESSION



CONFERENCE ADJOURNMENT

SAFE TRAVELS HOME!!


