NRC INSPECTION MANUAL DI

I NSPECTI ON PROCEDURE 70370

TESTI NG PI PI NG SUPPORT AND RESTRAI NT SYSTEMS

PROGRAM APPLI CABI LI TY: 2513, 2515 ( SUPPLEMENTAL)

70370-01 | NSPECTI ON OBJECTI VES

01.01 To det erm ne proper installati on and operati on of pi pe and
conponent support and restraint systenms in accordance wth
regul atory requirenents, |icensee's technical specifications (TS),

prograns, and procedures for the follow ng conditions:
a. Anbient tenperature
b. Internediate and normal operating tenperature and pressure
c. After steamtransient testing
d. During required inspection intervals
01.02 To det er m ne whet her the survei |l | ance of pi pe supports and
directional restraint inspections for safety-related piping and
equi pment is in conformance with TS and conm t nents.
01.03 To det ermi ne whet her required records are nai ntai ned and
properly revi ewed and eval uat ed.
70370-02 | NSPECTI ON REQUI REMENTS
02.01 Evaluation of Licensee's Prograns and Procedures.
Ascertai n whether the |i censee established, revi ewed, and approved
adequat e prograns and procedures pertaining tothe exam nati on and

testing of piping support and restraint systens and determ ne
whet her the procedures include the foll ow ng:

a. [Exam nation of piping support systens at vari ous t enper at ures
from anbient to normal operating tenperature to detect
i nterference caused by t hermal expansi on ( Preoperati onal Stage
Only).

b. Setting and calibration of snubbers, restraints, and vi bration

arrestors are being perforned and checked at predeterm ned
tenperatures (Preoperational Stage Only).
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02. 02

Exam nation of piping support and restraint systens during
transient testing to ascertain that pi pe notion and vi bration
are wthindesignlimts and t hat wat er hanmer does not exi st
(Preoperational Stage Only).

Conduct of wvibration tests, including resolution of high
vi bration (Preoperational Stage Only).

D spl acenment neasur enents at anbi ent and operati ng t enperature
(Preoperational Stage Only).

Snubber inspection schedul e and sanpling procedures are in
conformance with the TS.

Pi pe support and conponent support i nspection schedule arein
conformance with t he Aneri can St andard of Mechani cal Engi neers
(ASME) Code Section XI and TS.

Cbservation at Anbient, Internediate, and Operating

Conditions. Select 15 piping or conponent supports in each of the

foll owi ng categories and visually exam ne themw th respect to the
itens specified in each category:

a.

70370

Dynanmic piping supports (snubbers, shock suppressors,
restraints, and vibration arrestors).

1. Hydraulic fluid in snubbers, shock suppressors, and
restraints is at the proper |evel

2. Fluid | eaks through seals or el sewhere are not evident.

3. Deterioration, corrosion, physical danage, or defornmation
IS not noticeable.

4. Lubricants are applied wherever required.

5. Al required bolts, |ocking devices, nuts, and washers
are installed. Fasteners should be tight, secure, and of
the correct material and si ze.

6. Support pl ates, extensionrods, and connectingjoints are
not bent, deformed, | oose, or otherw se out of specifica-
tion.

7. Connecting joints, noving parts, piston shafts, seals,
etc. are free from arc strikes, weld spatter, paint,
scori ng, roughness, general corrosion, or other materials
that may obstruct proper operation.

8. Pipes, supports, or other associated equipnent or
conponents are not in contact wwth other surfaces as a
result of thermal expansion (Operational Stage Only).

9. Snubber positionis at or near its predicted position and

it isnot near thelimts in either extension or conpres-
si on.
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b. Fi xed pi pi ng support (hangers, brackets, cl anps, braces, | ugs,
cradles, saddles, straps, turnbuckles, clevis and base

supports).

1. Deterioration and corrosion are not evident.

2. Pipe supports, including associ ated equi pnent, are not
defornmed or | oose.

3. If pipe clanps are used to support vertical |ines, shear
| ugs welded to the pipe are provided as specified.

4. Springs in hangers are not obstructed by foreign mate-
rial.

o

Spring hangers provided with indicators show either
"cold" or "hot" position, consistent with plant condi -
tion.

6. Threaded connections are secured by | ocknuts, fasteners,
cotter pins, or simlar |ocking devices and conformto
the as-built draw ngs.

N

Sliding or rolling supports are provided with nmateri al
and/or lubricants suitable for the environnment and
conpatible with sliding contact surfaces.

8. Thermal expansion of the piping systemis not restricted
by the supports.

C. Conmponent support structures (brackets, franmes, and pl ates).

1. Deformation is not present.

2. Gooves, abrupt ridges, valleys, undercuts, cracks,
discontinuities, or other detrinental indications that
appear to exceed ASME Code limtations are not observed
on wel ded surfaces.

02. 03 Qoservation after St eam’ Wat er Transi ent Testing
(Preoperational Stage Only). Select three systens subject to steam
transient testing and exam ne 25% of the piping support and
restraint systens of various degrees of accessibility for the
fol |l owi ng:

a. Position indicators are in the appropriate position.

b. Deformation is not evident.

c. Conponent support structures are securely attached to the
bui | di ng structure and no cracks can be observed in structure
support wel ds.

d. Bolts, nuts, and other fastener type devices are secure.

e. Debris that may affect the operation of piping support or
restraint systens is not evident.
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f. Fluid |leaks through seals or el sewhere are not evident.

02.04 Inservice Tests for Snubbers (Operational Stage Only).
(bserve functional testing of hydraulic/nmechanical snubbers and
verify the foll ow ng:

a. Test equipnent is calibrated.
b. Acceptable instructions and procedures are foll owed.

c. Force that initiates free novenent of the snubber rod
(mechani cal snubbers only) in either tension or conpression
is less than the specified maxi nrum drag force.

d. The force to initiate or maintain notion of the snubber is
Wi thin the specified range in both directions of travel.

e. Snubber activationor restrainingrateiswthinthe specified
range of conpression or tension.

f. Snubber bleed or release rate is within the specified range
of conpression or tension.

g. |f snubber fails during testing, the cause of snubber failure
i s determ ned.

h. The nunber of unitsto betestedisinaccordance with the TS.

02. 05 Li censee's Pi pe Support Surveillances. Coordinate with
pl ant managenent and arrange to acconpany one or nore of the
licensee's pipe support inspectors during the perfornmance of a
routine i nspection of snubbers and fi xed- pi pe or conponent support
structures. (bserve the follow ng:

a. Inspection procedures are foll owed.
b. Proper acceptance criteria are utilized.

c. Deficiencies, if found, are recorded, revi ewed, and reported,
as required.

d. Corrective action is inplenented, as required.

e. Frequency of visual inspectionis determ ned, as required by
the TS, the ASME Code Section Xl, or by plant nmanagenent
requi renents devel oped from manufacturer’'s instructions.

02. 06 Revi ew of Records. Review the records of pipe support
testing to verify the foll ow ng:

a. Licensee has evaluated all piping support testing.
b. Results are within the established acceptance criteria.

c. ldentifieddeficienciescitedin pipe support testingrecords
have been corrected.
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70370-03 | NSPECTI ON GUI DANCE

Ceneral CGui dance

a.

This nodule is intended to provide guidance for both
preservice and periodi c inservice inspectionrequirenents for
pi pi ng support and restrai nt systens. The mai n purpose of the
preop (preservice) programis to verify design assunptions,
to ascertain if as-built piping systens can accomobdate
t hermal novenents, and correct deficiencies not identified
during construction. The purpose of the inservice programis
to identify, eval uat e, and correct servi ce-i nduced
deficiencies. The inspector should use all the sections in
t he procedure to performthe preop i nspection; section 02.02,
"Cbservation After Steam Water Transi ent Testing," isomtted

whil e conducting the inservice inspection. Both the
preservice and i nservi ce i nspecti on requi renents are nmandat ed
by 10 CFR 50.55a(g). In addition, snubber inspection

frequency and requirenents are discussed in Section X,
Article | WF-5000 of ASME Boil er and Pressure Vessel Code and
in the TS

Snubbers and/or shock suppressors are designed to prevent
unr estrai ned noti on under dynam c | oads (earthquake or severe
transient, etc.) while all ow ng normal thermal notion such as
expansion and contraction during startup and shutdown.
| noperative or defective snubbers for safety-rel ated systens
and conponents prohibit a startup. The observance of any
br eakdown, | eaks, deformation, or deterioration shall provide
a basis for nore exam nation or testing to determne the
reasons for it.

Restrai nt systens require consideration of conponent and pi pe
nmovement from tenperature changes. It is normal design
practice to specify initial (cold) conditions and predict
cl earances for hot conditions. It should be recognized that
actual thermal novenent may differ in both magnitude and
direction. Thus, tests arerequiredto confirmacceptability
of cl earances and di splacenents in the as-built system

The i nspect or shoul d coordinate hisinspectionwithlicensee's
refuel i ng out age and pi pe supports and directional restraints
i nspection programin order to observe sonme functional testing
as well as licensee's adherence to TS and procedures.

Prior to the inspection of surveillance of pipe supports and
directional restraints, theinspector shouldbefamliar with
the licensee's TS, approved prograns, and procedures,
especi al |y possi bl e addenda or anendnents to TS pertainingto
surveillance and test intervals which may vary from 31 days
to 18 nonths.

| nspectors shall periodically observe sone of the |licensee's
surveillance and test activities. I nspectors shoul d use
judgnment in regard to the use of scaffolds or |ong | adders,
using existing facilities whenever possi bl e, thereby reduci ng
| i censee' s assi stance.
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03.01

70370

As-bui |t snubber draw ngs shoul d be used for verifyi ng proper
attachnent, installation, and piston position.

Pi pi ng support and restrai nt systemi nspecti ons at operating
tenperatures should be perforned during the hot functiona
test (for PWRs before, and for BWRs after core |oading) and
during the power ascension testing program

Definitions

1. Dynam c Piping Support. A piping support or restraint
w th a nechani cal or hydraulic control unit designed to
prevent unrestrained piping notion during an earthquake
or severe transient, but allow ng normal thernmal notion.

2. Fixed Pi pi ng Support. A piping support w thout hydraulic
or mechani cal control units used for nounting pipes.

3. Conponent Support Structure. A supporting nenber, such
as structural brackets and franes, for conponent nounti ng
bet ween the building structure and conponent.

Speci fi c Gui dance

| nspecti on Requirenent 02.01

1. Preoperational test prograns and procedures for pipe and
conponent supports and restraint systens shoul d i ncl ude,
but not be limted to, the foll ow ng:

(a) Testing programs consistent with |licensee's Fina
Safety Analysis Report commtnents should include
obj ectives, prerequisites, and acceptance criteria.

(b) Requirenents for recording the review and approval
of test results.

2. The TS or preoperational prograns and procedures may
require vi sual exam nati ons at various tenperatures. The
results of these inspections should be recorded by the
| i censee.

3. Procedures should include cold | oad preset for standard
and adj ust abl e supports and the required cal i brati ons for
snubbers, restraints, and vi bration arrestors.
Ref erences to vendors' procedures and specifications are
acceptable if they are nmade part of the record system

| nspection Requirenents 02.01, 02.05, and 02.06. The
surveillance and audit requirenents stated in itens 02.01,
02.05, and 02.06 are based on Appendix B to 10 CFR 50

Met hods acceptable to the NRC staff for conpliance wth
Appendix B to 10 CFR 50 are discussed in Regulatory
GQuide 1.33. In addition, Regulatory Guide 1.33 clarifies the
use of ANSI N18.7-1976/ ANS-3. 2, "Admi nistrative Controls and
Qual ity Assurance for the Operational Phase of Nucl ear Power
Pl ants. "
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c. Inspection Requirenents 02.01a, b, ¢, d, and e. The bases for
these inspection itens are found in Regulatory Guide 1.68.

d. Inspection Requirenent 02.01c. Excessive water hamer or
vibration within the piping system should be recorded and
anal yzed for resolutions, such as addition of restraints or
vibration arrestors. M nor water hamrer or vibration shoul d
be anal yzed for possible effect onthereliability of the pipe
support and/or restraint systens.

e. Inspection Requirenent 02.01f. The TS shoul d be consi st ent
with the revision of the standard TS transmtted to the
utilities by Generic Letter 84-13.

f. lnspection Requirenents 02.02 and 02.04. Pipe or conponent
support sel ection shoul d be based on | oad cl assification and
various degrees of accessibility (easy or difficult). In

addi tion, smal | er si ze mechani cal snubbers (e.g., PSA-1/4 and
-1/ 2) are very vul nerable to nechani cal danmage froml| ateral
| oads. Therefore, particular attention shoul d be paidtothem
foll owi ng constructionor other simlar activities near them

g. Inspection Requirenent 02.02a.5. Locking devices are devi ces
installed to prevent threaded connections, bolts, and nuts
from com ng | oose. During the construction phase, these
| ocki ng devi ces nay have been renoved and not repl aced.

h. [Inspection Requirenments 02.02a.6 and 02.02c. 2. Typi cal
evi dence of overstressing woul d be i ndi cati ons of bendi ng of
pi pe supports or associ ated equi pnment. In addition, cracks
in material or welded surfaces are further indication of
over stressing. The inspector should be aware that the
i censee may not necessarily be coonmitted to the ASME wel d
requirenents. The inspector should review the |icensee's
construction (hanger erection) procedures and the final
as-built drawings to determ ne whether any discrepancies
exi st.

i. Inspection Requirenent 02.02a.9. The proper snubber position
can be determ ned using the as-built drawi ngs. |f the snubber
pi ston shaft does not have position markings, proper piston
ext ensi on can be det erm ned by conpari ng t he requi red snubber
piston length listed in the as-built drawings to the actual
snubber piston | ength.

J . Lnspection Requirenment 02.04. Snubber inspectionrequirenents
can be found in ASME Code Section Xl and the TS

k. Inspection Requirenent 02.05b. Acceptance criteria can be
found i n ASME Code Section XlI, ASME Code Section l11l, Division

1, subsection NF, and in the TS.

. Inspection Requirenments 02.05c,d. Described in Regulatory
Gui de 1.33 and ANSI N18.7-1976/ ANS- 3. 2.

70370- 04 REFERENCES

Issue Date: 03/07/86 -7 - 70370



10 CFR 50. 55a, "Codes and Standards".

Regul atory Quide 1.68, "Initial Test Program for Water-Cool ed
Nucl ear Power Pl ants," August 1978.

Regul atory Guide 1.33, "Quality Assurance Program Requirenents,"”
Cct ober 1978.

Regul atory QGuide 1.147, "In-Service Inspection Code Case
Acceptability-ASME Section XI, Div. 1," June 1983.

ASME Code Section IIl, Div. 1, Subsection NF.

ASME Code Section Xl.

ANSI / ASME OW " Exam nati on and Performance Testi ng of Nucl ear Power
Pl ant Dynam c Restraints (Snubbers)."”

Techni cal Specifications.

END

70370 -8- Issue Date: 03/07/86



