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ARK ANSAS POWEA & LIGHT COMPANY
PCST CFACE BOX 551 UTTLE RCCK ARKANSAS 722C3 (501)3714000

August 1, 1979
'

2-089-3

Mr. L V, Seyf rit, Director
Office of Inspection & Enforcement
U. S. Nuclear Regulatory Cormiission
Region IV
611 Ryan Plaza Drive, Suite 1000
Arli ngton , Texas 76011

Subject: Arkansas Nuclear One - Unit 2
Docket No. 50-368 ,
License No. NPF-6
IE Bulletin 79-14
(File: 2-1510)

3entlemen:

:n response to I & E Bulletin 79-14, we are submitting the following
informaticn wnich is a follow-up to our July 19, 1979 letter and
teie:none conference call with your Mr. Roger Woodruff and Mr. Glen
Madsen on 7/27/79.

As comitted to in the 7/27/79 telecon, we are submitting our justifica-
tion documentation to illustrate that the field control and verificatior,

measures which have been exercised on ANO-2 during the construction and
startup phases provide assurance that the as-built configurations of all
safety-related piping have valid and up to date seismic analyses which
assure that all safety systems will perform their desired safety func-
tion. The pipe support and restraint review logs provide the basic docu-
mer,:a: ion anc control to assure that the as-built configuration of the
aiping is properly analyzed and documented. Typical sheets for ASME
5ec: ion III and ANSI B31.1 are provided as Attachment A. These sheets
iilastrate the results of the field engineering walkdown and as-built
verification along with the hcme office or stress engineer walkdown and
seismic analysis verification. These walkdowns were performed at dif-
ferent times by different groups of people thus providing assurance that
the as-built configuration of the piping systems were properly documented
and evaluated af ter installation. The bulk of the stress walkdowns were
performed between 9/1/77 and 7/7/78.

To assure that these walkdowns were performed with a consistent set of
criteria, specifications were issued to cover the installation, inspec-
tion and documentation of pipe supports, hangers and restraints for ASME
Section III and ANSI 331.1 piping systems. Specification M-2504 and
% 25C5 for ASME Section III and ANSI'B31.1 piping are provided as Attach-
ments 3 and C, respectively, to illustrate the criteria which was utilized
for tne walkdowns. These specifications are controlled documents which

ff
were issued and controlled by the architect engineer home office stag. L. ErtalP.

R.LaGra u~9
" [, ',' O00 %\ p8l S.Hasso
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2-089-3
Mr. K. V. Seyfrit -2- August 1, 1979

The results of the walkdowns wert documented and controlled under the
constructors quality assurance program. This included the utilization
of a Field Change Request (FCR), Field Change Notice (FCN), and Non-

,

Conformance Report (NCR) to assure that all deviations from original
design were documented, tracked, evaluated and closed-out, thus keeping
the seismic analysis valid and up to date. The FCR, FCN, and NCR are
the femal communication links between the constructor and the architect
engineer, which in the case for ANO-2 was Bechtel Corporation, for pro-
cessing discrepancies. Project procedures at the architect engineer's
home office assured that the actual seismic analysis was updated when
necessary.

Based on the above information and the enclosed attachments, we feel
that we have verified that the seismic analysis applies to the actual
configuration of the safety-related piping systems in ANO-2 throughout
tne construction and startup phases. This verification process is being
and will continue to be utilized in the future. Therefore, we request
your concurrence that no inspection or additional verification be per-
formed on ANO-2.

As cocmitted to in the 7/27/79 telecon with Mr. Glen Madsen and Mr.
Roger Woodruff, we are submitting the above infomation in lieu of the
specific information requested in the 30 day response to the bulletin.

Very truly yours,

wepM
David C. Trimble
Manager, Licensing

DCT/ MOW /vb

Attachment

cc: Mr. Victor Stello, Jr., Director -
Office of Inspection and Enforcement
U. S. Nuclear Regulatory Comission
Washington, D. C. 20555

Mr. Noman C. Moseley, Director
Division of Reactor Operations Inspection
Nuclear Regulatory Comission
4350 East West Highway
Bethesda, Maryland 20555

Mr. W. D. Johnson
U. S. Nuclear Regulatory Commission
P. O. Box 2090
Russellville, Arkansas 72801

509 030
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TECHNICAL SPECIFICATION

Fo?

ASME SECTICN III *

INSTALLATIC", INS P EC"'IC" , AND DO CUMENTATION
.

CF

PIPE SUPPORTS, H ANG ERS , AND PESTRAINTS

ARKANSAS MUCLEAR CNE - UNIT 2

1. SCOPE

This specification describes the procedure s f or the field
installation, adj ustment, inspection, and documentation of
supports, hangers, and restraints f cr all ASME Section III
C la sse s 1, 2, and 3 process piping.

2. CODES AND STANDAFCS

2.1 Materials, fabrica ticn, installation , and examination
of pipe supports for nuclear piping shall be in accordance with
the AS: E Soiler and Pressure Vessel Cofe, Section III, Nuclear
Powe r Plant Components, 1971 issue, summer 1972 addenda.

2.2 Field insta lla tion, adjustment, inspection, and
documentation of supports, hangers, and restraints for A:;SI B31.1
process piping shall be performed in accordance with
spe cification 66 0 0-M- 250 5.

2.3 The pipe support design drawings will indicate
whether the supports are for nuclea r Class 1, 2, or 3 piping.

2. 4 The designation of the applicable Code is indicated
by the pipe support mark number as defined for the applicable
line in specification 6600-M-2083.

2.5 In the event of any conflict between the requirements
of this Technical Specification and the Codes referenced in
Paragraphs 2.1 and 2.2, the Project Field Engineer shall submit
the matter to the Project Engineer f or re solution. Adoption of
a ny Code case interpretations and special rulings, or subsequent
issue s of Codes, shall be subject to the approval of the Project
Engineer.

3. REFERENCE DCCUMENTS

Applicable portions of the documents listed in the Table of
Contents o f this specificatica a re incorporated in this
specification by reference.

FJjig g7g
a va,
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4. INSTALLATION

4.1 Compliance with Design Crawings

To the greatest extent pos sib le , pipe supports shall be installed
in strict compliance with the pipe support design drawings. It
is recognized, however, that although the pi pe support d esi gn
drawings reflect the best inf orma ticn available at the time of'
their pre paration, in some circumstances minor variations in
local conditions may necessitate a modification in the location
of a pipe support, or in its overall dimensions. Under suc h
circumstances, and within the limitations prescribed in
Paragraphs 4.2 and 4.3, the Field Mechanical Engineer may
sanction the modification of pipe supports without filing a Field
Change Request (FCR) or Field Change Dotice (FCU). All
modifications shall be documented in accordance with the
requirements of Paragraph 6. (1anges, cther than the above,
shall be submitted to Project Enginee ring f or approval in
accordance with the Field Inspection Manual (FIM). Field Change
Notica (FCN) shall not be used f or changes to ASME III Class I
piping hangers.

4.2 Acceptable Deviations - Horizontal Piping

4.2.1 Horizontal Deviaticns of Piping Support Assembly

The horizontal location of a pipe support may deviate from its
design location by an amcunt nc g re a te r than two ( 2) pipe
dia me te rs f or pipes up through 12-inches diameter, and no greater
than 2 feet f or pipes 14-inches diameter and cver. This
deviaticn is permitted only in a direction pa rallel to the pipe
c e n te rline . If the pipe support design drawing indicates that
the support is to be installed with a sta ted amount of offset,
the same amount of of fset shall be incorporated at the modified
loca ti on.

4.2.2 Vertical Deviations of Structural Attachments for
Rigid Pipe Supports

Modification of the vertical elevation at which a rigid pipe
support assembly is attached to the supporting structure is
permitted provided that:

a. The pipe centerline elevation is maintained at its design
loca tion

b, The overall length of the hanger a ssembly, i.e., the
distance measured vertically from the pipe centerline to
the point of its attachment to the supporting structure,
is not reduced by an amount greater than 20 percent of the
corresponding dimension shoun on the pipe support design
d rawing . If it is necessary to reduce the overall length
o f the hanger assemoly bv mo re tha n 20 pe rce n t , a check
shall be made to encure that the angle througn which :ne
hanger rod will swing as the pipe expands from its cold
position to its hot positicn will not exceed four (4)
degrees. If the hancer red swing angle will exc eed

509 04C
s
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two ( 2) degrees, the hanger shall be off set by two-
third s (2/3) of the calculated horizontal expansion.
Project Engineering should be centacted f or proper
direction and magnitude of cold to hot movemen t.

.

4.2.3 Vertical Deviations of Structural Attachments for
Variable and constant Supports

.

Modification of the vertical elevation at which a variable or
const an t support assembly is attached to the supporting structure
is pe rmitted within the limitations prescribed for rigid supports

,

in Para graph 4. 2. 2, and provided also that the load setting of
the spring is maintained.

4. 3 Acceptable Deviaticns - Vertical Piping

4.3.1 Horitental Deviations of Pipe A :achment

No deviation in the horincntal direction is permitted for
supports attached to vertical piping.

4.3.2 Vertical Deviations of Pipe Attachment

The vertical location of a support, a: th e point of its
a tta chment to the pipe, may deviate from its design location by
an amount not exceeding the folicwing:

For Variable or Constant Supports:

a. 20 percent of the length cf the ve rtical pipe run.

For Pigid Supports:

a. Two (2) pipe diameters for pipes up through 12-inches
diameter; or,

b. Two ( 2) feet for pipes 14-inches diameter and cver.

4.3.3 Horizontal Deviations of Structural Attachments -
Rigid, Variable, or Spring Supports

'

If it is necessary to modify the horizontal locat ' Of the pipe
support structural attachment, a check shall be ma to ensure
tha t the modified hanger rod angle will not exceed one degree,
and that the total hanger red angle will not exceed two degrees
when the pipe moves frcm the cold to the hot position. Pro j ect
Enginee ring should be contacted for the proper direction and
magnitude of the cold to hot pipe mcVement.

4.4 Acceptable Deviations of Piping Restraints Such As
shock Suppressors and Rigid Struts

4.4.1 Location Deviation of Piping Re strain: Assemblies

The loca tion of a pipe restraint assembly may deviate frcm its
design location by an amcunt no greater than one ( 1) pipe
diameter for pipes up through 12-inches diameter, and no greater

'

509 041
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than one (1) foot for pipes 14-inches diameter and over. This
deviation is permitted only in a direction parallel .to the pipe
centerline.

4.4.2 Structural Attachment Deviation -

The orienta tion of the axis of a restraint may deviate from its
design orientation by an amount no grea ter than 50 This -

deviation is permitted only in a direction perpendicular to the
plane of the pipe centerline with the restraint axis.

4.4.3 Axial Deviation

The pin-to-pin dimension for a restraint may deviate from its
design dimension by no more than 10 pe rcent. For suppressors,
this deviation is permitted provided that the cold setting is per
Paragraph 4.14.f.

4.4.4 If the pipe restraint design drawing indicates that
the re straint is to be installed with a stated amcunt of offset,
the same amcunt of of fset shall be incorporated at the modified
i nstalla tion.

4. 5 Welding

4.5.1 Integral Attachments

Attachments which are to be welded to pre ssure boundary
components shall fall under the jurisdiction of the component a nd
be welded in accordance with the applicable component
spe cifica tion.

4.5.2 Other Welds

Welding of hangers and hanger attachments not covered by 4.5.1
shall be performed by welders a nd welding operators qualified in
accordance with ASME Section IX, using welding procedures listed
in Appendix F.

4.6 Variable Spring support Installation Procedure

4.6.1 Steam or Gas Filled Piping

4.6.1.1 Before Hydrotesting

a. Ensure that all travel stops are securely installed.

b. Adjust variable or constant supports to their approximate
cold load settings.

4.6.1.2 After Hydrotesting

a. Ensure that piping system ha s been drained , and that
insulation has been installed.

b. If used, remove and store all temporary supports, to be
reinstalled prior to future hydrotesting.

<
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c. Remove all travel stops, and securely attach these stops
to the outside of or immediately adjacent to the spring
supports for re-installation prior to f uture hydrotesting.
(NCTE: Do not attach in any manner which obscures the

'

spring load scales from view.)

d. Check variable or consta nt support cold load settings, a,nd
adjust as necessary. Af ter such adjustment, ensure that
the cold- to- hot movements of the piping , as indicated on
the pipe support design drawings, are within . the remaining
travel ranges of the load scale s of the s pri r.g s. If the
indicated range of travel is no longer available, refer to
the Project Design Engineer for guidance.

4.6.2 Water Filled Piping

4.6.2.1 After System is Filled with Water

a. Adjust variable or constant supports to their approximate
cold load aettings.

b. Do not remove travel stops if piping is to be drained
following hydronest.

c. After hydrotest, and a f ter piping system is filled with
wa ter prior to any startup, preoperational testing, or
other mode of cperation during which the service
temperature will exceed 120F, remove all travel s: cps and
attach them to the outside cf cr inmediately adjacent to
the spring suppcr s for f uture use,

d. Check variable or constant support cold load settings as
described in Paragra ph 4.6.1.2.d.

e. Before ncrmal system service, remove all remaining travel
stops.

4.6.2.2 Before Piping System is Drained

At all time s prior to draining the system, r.einstall travel stcps
on the first three variable spring supports off rotating
e qui pme nt.

4.7 Constant Spring Support Installaticn Procedure

In general, constant spring supports shall be installed following
the procedures described for variable spring supports in
Paragraph 4.6. Travel stop remcval and load adjustments are to
be carried out in strict complia nce with the instructions for
the se ope ra tions furnished by the manuf acturer. Particular care
shall be taken to avoid the use cf unnece ssary force during the
removal of travel stops.

.
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4.8 Rigid Hanger Adjustment Procedures

The following procedure is applicable only to piping systems
2-1/2" in diameter and over.

,

(t;CTE: Where a piping system is supported by a combination of
spring supports and ricid hangers, these procedures shall be
conducted simultaneously with the installation and adjustment of
the spring supports.)

Two procedures for the adjustment of rigid hangers are described
below. These are: (1) dynamometer method; an d , ( 2) torque wrench
method. The dynancmeter method is intended f or use with piping
systems whose f unction may be subject to severe dynamic lea ding s,
e . g. , main steam turbine trip. Pi ping systems in this category
are listed in Appendix A cf this specification, and the
dynamor eter method of rigid hanger adjustment is mandatory for
these cystems. In no case shall the dynamcmeter method be used
f or 2 inch and smaller diameter pipe hanger adjustments. T he
torque wrench method is acceptable for the adjustment of rigid
hangers on piping systems defined in Appendix A, although the
dynamometer method is raccmnended on other large diameter
systens, at the discretion cf the projtet field engineer.

4.8.1 Dynamometer Method

Appendix C, Figures 1 and 2 illustrete the method and typical
sequence. While the precise secuence to be f ollowed must be
determined on a case-by-case basis, that determination shculd be
based on the principles incorpcrated i.m the description which
follcws.

a. Procure three 2 0- kip * dynamome te rs wi th chains and
come-alongs,

b. Verif y that all rigid supports are carrying a load.

c. Verify that the piping system is f ully insulated, and is
at ambient temperature. Kater systems must be filled with
wa te r.

d. Verify that all spring supptrts are at their cold load
se ttings, with travel stops removed.

e. Install dynamometers at each of the first three
consecutive rigid hangers, counting f rom one system
te rminal , e. g. , #1, 42, and #3, Figure 2.

f. By means of the come-alongs, adjust tension on the
dynamometers until each is just carrying the cold load as
indicated on the corresponding pipe support drawing.

g. Dynamometer readings shculd be within 5 percent of the
design cold loads. If any dynancreter reading is outside
thi s rance , adjust the tensicn cf aajacent hangers (or
dynamometers) so as to bring the divergent d ynamometer
reading within :5 percent of the design cold lead.

9 509 U44
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h. With all dynamometers in place , ad just tne nearest
adjacent spring supports to their design cold load
settings as sta ted on the pi ce support design drawings.

i. Recheck dynamometer load readings, and readjust to.
5 percent of the design cold load settings if necessary.

j. Tighten rigid pipe hanger nearest to the te rminal from '
which the precedure was started, e.g., 41 on Figure 2,
until rigid hanger just begins to carry the dynamometer
load. Then completely unicad and renove this dynamometer
and install it at the fourth rigid hanger location, e. g. ,

#4 on Figure 2.

k. Adj ust tension on dynamomete r a t f ourth rigid hanger until
it is just carrying the load previously being carried by
that hanger.

1. Repeat step (i) for the second and third dynamometers.

m. Repeat Steps ( j) through ( 1) , and continue sequentially
until all spring and rigid hangers have been adjusted.
When the le t three rigid hangers on the system have been
adjusted anc tightened in this manner, all three
dynamometers may now be removed in turn. With branched
systems, complete the ad justme nt of hangers one branch at
a time, removing all three dynamome te rs en the branch
bef ore proceeding systematically along the header to the
next branch in sequence.

*This capacity will be sufficient fcr most applications.
Larger loads must be handled cn a ca se-by-case basis.

4.8.2 Torque Wrench Method

Refer to Appendix D, Figure 3 which gives torque wrench settings
versus load carried for a range of hanger rod sites frcm 1/ 2- inc h
through 2-inch diameter. Its use is self-e xplanatory. The
se que nce to be followed is the same as that described for the
dyn amometer method in Paragraph 4.8.1.

Before adjusting rigid hangers by this method, ensure that all
threaded parts are well lubricated, and that burrs and scale
under the bearing surfaces of adjusting nuts have been removed.

4. 9 Locking Devices

In order to prevent hanger assemblies from loosening during
operation, all threaded connections should be secured by cne of
the following methods:

a. Jam nut with a hex nut

b. Two jam nuts (not in a tensicn member)

C- Pin or cotter

509 04
to



Specification f 6 00-M-250 4, Rev. 4a

*

I
.

d. Tack weld or stake per dwg. 6 6 0 0-M- 2 810.

e. C-clip.

4.10 Spring Scale Visibility *

All springs shall be installed so tha t the load scales will be ,
clearly visible.

4.11 Support Assemblies of Greater Strength Than Required

Pipe support or restraint assemblie s are acce ptable if components
having greater strength are substituted in place of these
indicated on the support deta4' ""a greater strength should be
unde rstood to mean as follows :

a. Larger structural beam (i.e. larger moment of inertia)

b. Thicker plates

c. Heavier hanger rods or hanger rod components

d. Larger or additional ancher bol's

e. Larger or longer welds.

4.12 Clearance Between Plates at Walls

The clearance between the concrete walls and the structural
attachment places should not exceed 1/16 inch over a maximum of
20 percent of the bearing area. If the gap exceeds 1/16 inch or
if the clearance exists over more than 20 percent of the bearing
area, grouting is required in order to ensure proper bearing.

.

4.13 Concrete Expansion Bolts

a. Concrete expansion bolts maj be used only where
specifically indicated on the appropriate pipe suppor'.
detail.

b. Where allcwed, axpansicn bolts shall be installed in
strict accordance with the applicable project
specifications and the expansion bolt manufacturer 's
g uidelines.

,

c. All expension bolts shall be visually inspected for
correct installation and true alignment.

d. Expansion bolt installations shall be tested and repaired,
and the results shall be documented in accordance with the
applicable project specifications.

4.14 Shock Suppressors

a. The acceptable suppressor installation deviaticn from the
design loca:icn shall be a s specified pe r Paragraph 4.4

509 0%11
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b. The cold settings of the suppressor may deviate from the
design setting by an amcunt no greater than 1/ 2 inch.
This deviation is permitted only if at least 1 inch of
travel remains between the modified cold and hot setting s
and the nearest adjacent end s cf travel. .

c. Shock suppressors are precision mechanical devices a nd
consequently must receive ca ref ul trea tment during and -
af ter installation.

d. _er installation, the suppre ssor assembly shall be*

protected from physical damage due to normal construction
activities by providing wooden or heavy cloth protective
covers.

e. Under no circumstances shall the suppressor assembly
provide hold down for scaf folding, noists, or any c her
equipment.

5. INSPECTION

5.1 Initial Installa ticn

Upon comple tion of installation and prior to hydrotest, and with
piping at ambient tenperature, the Mechanical Field Engineer
sh ill inspect all supports en each piping system for completeness
and ccrrectness of the installa tion, e ::ce lle nce of workmanship,
and the adequacy of the installation to terform its function
during hydrotest, startup, and hot functional testing. To
achieve this, the :!ecnanical Field Engineer shall lock for
deficiencies in installation including, but nct nec essar ily
limited to, the following:

a. Ncncompliance with pipe support design drawings

b. Insufficient cleara nces f or cold-to-hot e xpansion at
g uid e s , stops, and failure restraints

c. Insu f ficient travel availability on spring supports

d. Offset of hangers inadequate, or in wrong direction

e. Incomplete welding of attachmonts

f. Insufficient thread engagement of threaded parts

g. Travel stops on spring supports not re mo ved , except on
drained water lines.

h. Tempora ry supports and tack welding not removed follcwing
hy drot est

i. Spring canisters dented or otherwise damaged

j. Lock nuts missing, or cther mea ns f cr preventing loosening
of threaded parts not provided

(no of7
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k. Local interferences that could impair support function

1. Suppressor cold settings incorrect

m. Oil leaking from hydraulic suppressors -

The overall configuration of the piping system shculd ben.
inspected to assure proper slope, and to a ss ur e t hat no-
excessive sag exists.

o. A check shculd be made to assure s uf ficient clearance
exists between pipe and adjacent structures to acccmmoda te
anticipated thermal expansior.

.

5.2 During startup and Hot Functional Testing

The performance of all pipe supports and hangers shall be
observed where accessible by the startup Field Engineer during
the startup and hot functional testing of all piping systems. He
shall take such corrective action as may be necessary to preven
impairment of the piping system or its supports in a timely
ma nne r. o= " cular attention shall be given to the f olicwing:

a. spring supports nct moving within their pre scribed travel
range

b. Binding, jamming, cr galling cf spring s within their
containers

c. Interference at guides, sto p s , a nd re straints before
na ximun expansion uas taken place

d. Excessive gaps at failure re straints when piping is at
full temperature

e. Excessive swing of hanger rods

f. sliding supports not mcving freely.

5.3 (D elet ed)

5. 4 Project stress Engineer

Af ter the Mechanical Field Engineer has completed his inspection
and acceptance of the installed piping and support system, the
Project stress Engineer shall inspect t he installation to ensure
tha t all supports are performing their intended engineering
function. Deficiencies noted during this inspection shall be
brought to the attention of the Mechanical Field Engineer for
correction. Following correction of deficiencies, the
installation shall be reinspected by the Project stress Engineer
for final acceptance.

509 048
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5. 5 Insp'ection Documentaticn

The re sults of all inspections made in accordance with this
section shall be recorded by means of the d oc umenta ti on
tecuirements described in Section 6.

- .

6. DOCUME:CATICM
,

6.1 Pipe Support Design Drawings

The de tailed design of all pipe supports ccvered by this
specification is depicted on the pipe support design drawings
prepared by Project Engineering, San Francisco. Field revisions
to the pipe support design drawings are permitted as provided in
Paragraphs 4. 2 and 4. 3 or by specific corre spondence from the
Project Engineer. These revisions shall be approved by the
Mechanical Field Ingineer and shall be recorded on "as-built"
pipe support design drawincs. Changes, other than the above,
shall be submitted to SFHo Engineering f or approval in accordance
with the Field Inspection Manual (FIM) . Field Change Notice
(FCS) shall not be used for cnanges to ASME III class I piping
h an ger s.

In course of the installation inspections recuired by Section 5,
the pipe support design drawings shall be f urther revised to
record "as-built" conditions, showing final spring hanger load
setting s and similar pertinent design data.

The "as-tuilt" pipe support design drawings shall be transmitted
to Project Engineering, San Francisco, f or re view, final
a pprcval, anc incorporation in the permanent project records. If
the "as- built" design is f ound te be unac c e ptable , Project
E nginee ring, San Francisco, shall make appropriate revisions to
the design, and reissue the pipe support design drawings to the
Field for further action. All nece ssa ry rework shall be subject
to the inspections and approvals described in section 5.

6.2 Pipe Support Installaticn F.eview for Piping
2- 1/ 2 Inches in Diame te r a nd Over, Form P-129S3

Appe ndix 3, Form P-129S3 is used to record all inspections and
approvals as specified herein a nd to record all deficiencies
noted and actions taken in the field. Its use is further
des cribed below.

a. Appendix B, Form P-129S3 is initiated by Project
Engineering, San Franciscc, by filling out Columns 1, 2,

and 4. A separate form is used f or each piping system.
The forms are then transmitted to the field.

b. Upon receipt of Form P-129S3, the re sponsible Field
Engineer completes Column 3. Upon completion of the
support installations and the recuired inspections, a nd
after all remedial acticn ha s been carried out
sa ti sf a ctorily, the Field Mechanical Engineer signifie s

-e n\
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his approval by initialing and dating Column 5 and 6. He
then passes the form on to the SFEO Stress Engineer.

c. (Deleted)
,

d. In the course of his inspection the Stress Engineer enters
a description of any .oted deficiencies in Column 7, a nd
returns the form to the Field Mechanical Engineer for .

corrective action. Upcn sa tisf actory re soluticn of anv.
noted deficiencies, the Stress Engineer signifies his
final approval by dating Column 9. Fo rm P-129 is then
transmitted to Project Engineering, San Francisco, for
retention in the permanent project records.

e. Legend for filling out Form P-129S3

Column 1 - Identification number of isometric
marked-up sketch shcwing locations of
supports and re straints

Column 2 - Identification and revision number of the
current support re strain t sketch to be
reviewed

Column 3 Check ( ) if support /re strain assembly is-

installed

Column 4 - SS - spring support
FS - rigid support
CS - constan support
ER - rigid restrain:
'' R - mechanical restraint.

A - anchor

Column 5 - Field encinee ring will cneck installation
against EFHo appro' red final
support / re straint sk e tch . If no
discrepancies exist, field engineer will
initial and date thi s c ol umn.

Column 6 - Field Engineer will initial and da te this
column at the same time he signs Column 5.

Column 7 - Identification of discrepancies and remarks
recorded by field cuality control and SFHo
stress engineers. Field engineering will-

insure these items are corrected.

Column 7A Installa tion requires-

modifications or rework a s
no te d.

Column 73 - Installation deviates from
final support / restraint
sketch as noted. Field to
take corrective action , if
specified. Reinspection by
Stre ss Engineer is not

SM c50'5
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re quired . If installation
is acc ptable as is, so
state.

Column 7C - Check ( ) if the acceptable
support / re s train t deviations
as noted in column 73 are
significant and require an
" a s-b ui l t " sketch. .

Column 8 - Check ( ) by:

(a) Stress ergineering af ter column 7A is
completed and corrected

(b) Field engineering af ter column 73 is
completed (with initials and date)

(c) Field engineering after Column 7C is
completed (with initials and date) .

Column 9 - (a) If no installa tion deviations
requiring mcdifications or rework
exist, SFHO stre ss engineering will
initial and date this column.

(b) If corrective action is specified in
Column 73, Stress Engineering will
initial and date this column a f ter
Field Engineering has initialed and
dated Column 8, signifying completion
of the specified action.

6.3 Fipe Support Installation Review for Piping 2 Inches
in Diameter and Under, Form P-119S3

Appendix E, Form P- 119S3, is used to record all inspections and
a pprovals as specified herein, and to record all deficiencies
noted and actions taken in the field. Its use is f urther
described below.

a. Project Engineering, San Francisco, will defiae scope of
review ef fort and assemble review packages consisting of
the appropriate review da ta sheets and fill out Columns 1
th rough 5, Appendix E, Form P-119S3.

b. Upon completion of the support installations and the
required inspections, and af ter all remedial action has
been carried out satisfactorily, the Field Mechanical
Engineer signifies his a pproval by initialing and dating
Column 11, 13, 14, 15, 16, 17 6 18. He then passes the
form on to the SFHO Stress Enginee r.

c. (Deleted)

d. The Stress Engineer enters the description cf any noted
deficiencies on the small piping 1scratric and returns the
form with the isometric to the Field gineer for
corrective acticn. Upon sa tisf actory re solution of any
noted deficiencies, the Stress Engineer will fill cut

G II9 OJ!so
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Columns 6 through 13, a nd 19, and signifies his final
approval by dating Column 20. Form P-119 is then
transmitted to Project Engineering, San Francisco, for
retention in the permanent prcject recordc.

.

e. Legend for Filling Cut Form ?-119S3

Columns 1 Line identification number and descripticn. .

through 4

Column 5 Design is per Sma]i Fi pe Engineering Manual.

Column 6 Design is by ccmputer analysis.

Column 7 Gravity span between supports is appropriate.

Column 8 Seismic span between restraints is appropriate.

Column 9 Piping flexibility be . ween first restraint a nd
moving termina l points is suf ficient.

Column 10 P.emainder of pipe is sufficient for thermal
flexibility.

Col umn 11 Structural attachment is adequate an d conforms
with Small Pipe Engineering Manual.

Col umn 12 Thermal flexibility 1.n as-built conf guration is
sufficient.

Column 13 Welds are sufficient and conform with Small Pipe
Engineering '4anual.

Colum.n 14 Field Engineer's signature and date of
acceptance of installa tion.

Col umn 15 Total nuncer of supports / restraints required per
iscmetric drawing.

Column 16 Total number of supports / restraints actually
installed.

Column 17 Total number of incomplete installations
(deficiencies) pe r iscme tric.

Column 18 Field Engineer will initial and date this column
when he signs Column 14.

Column 19 Remarks, notes, discre pancies, etc.

Column 20 Piping Stress Analysis Group Engineer's
signature and date of acceptance of design and
ins ta lla ticn.

Note: A check mark ( ) in a column indicates item is
a c. c. roved.

,
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APPE1; DIX A

ADJUSTME 7" MC ECOS FOR PIPING SYS'"E45

I. Rigid hangers in the f ollowing listed systems chall be
a d j uste d using a dynancmeter in accordance with Secticn 4.8.1.

.

Main Steam, Feedwater, Steam dump tc ccndenser.

.

II, Rigid hangers in the f ollcwing listed systems sha.11 be
edjusted using a dynamometer as cutlined, or by using a torque
wrench in accordance with Secticn 4.8. 2.

All Seismic Category I Systems 2-1/2" in diameter and over not
listed above.

Sn.9 052
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APPENDICES B, D, AND E

To be complete this specification must have the following three
appendices (consisting of f our shee ts) which may be obtained from
the Doc ume nt Control Center.

.

Appendix B Large Pipe support Installation Review,
Form P-129S3

Appe ndix D

Figure 1 Typical Dynamometer Installation At a Rigid Pipe
Support, Form P-12SS3

Figure 2 Adjustment sequence for Pipe Supports,
Form P-128S3

Figure 3 Torque Chart, Form P-114S3
_

.

Appendix E Small Pipe supper- Installation Review,
Form P-119S3

509 0!i3
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FIG.1 TYPICAL DYNAMQMETER INSTALLATION
AT A RIGID PIPE SUPPORT
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APPENDIX F

ACCE?!AELE WELD PECCECURES FOR USE ON

SUPPORTS, HAliGERS AND RESTRAINTS
,

P 1 - A- Lh re v 1 .

P 1- A rev 0
P1-A-C rev 0
P 1- A-C Lh r ev 0
P1-F-CO2 rev 2
P1-F-CO2 (s tru ctur al) rev 1
P8-T-AG re v 0
P8-AT-AG rev 0
P8-A rev 0

Required NDE: none

Required inspection: Visual per F. I. M. W-1.

509 058
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EOS

ANSI 331.1 ,

INSTALLATICN, INS PECTIC:1, ANC COCUMENTATION
.

CF

PIPE SUPPOPTS, H ANG EES , AND PESTRAINTS

ARKANSAS UUCLEAR CNE - USIT 2

1. SCOPE

This specification describes the procedure s f or the field
installa tion , adjustment, inspection, and documentaticn cf -

suppcres, hangers, and restraints f cr ASSI 331.1 process piping
cla ssified as Hanger Critical.

Even though the installation and adjustment of supports, hangers,
and restraints for Hanger Noncritical and Hanger critical piping
systems shall be of the same quality, pipe supports, hangers, a nd
restraints for Hanger Scncritical piping systems will not be
subject to the inspection and dccumenta tion requirements of this
spe cifica tion.

2. CODES AND STANCAEDS

2.1 Materials, f abrica ricn, installa tion , and e xamination
of pipe supports f or non-nuclear piping shall be in accordance
with ANSI 331.1 Power Piping Ccde, 196 7 1 ssue , with Addenda.

2. 2 Field installation, adjustasnt, i ns pectio n , and
doc ume nta tion of supports, hangers, and restraints for ASME
Section III process piping shall be perf ormed in accordance with
specifica tion 6600-M-2 504.

2. 3 The pipe support design drawings will indicate
whether the supports are for Hanger critical piping systems.

2.4 The designaticn cf the applicable Code is indicated
by the pipe support mark number a s defined f or the applicable
line in specification 6600-M-20 83.

2. 5 In the event of any centlict between the requirements
of this Technical Specification and the Codes referenced in
Par agr aphs 2.1 and 2.2, the Prcject Field Engineer shall submit
the matter to the Project Engineer for resolution. Adoption of
any Code case interpretations and special rulings, or subsequent
a cc ues of Ccdes , shall be subject tc tne a pproval of the Pr o j ect
E nginee r.

r0/10
.,/ i
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3. REFERENCE DCCUMENTS

Applicable portions of the documents listed in the Table of
Contents of this specificaticn are inccrporated in this
specification by ref erence. -

4. INSTALLATION
'

4.1 Compliance witn Design Drawings

To the greatest extent possible, pipe supports shall be installed
in strict compliance with the pipe suppcrt design drawings. It
is recognited, however, that although the pipe support design
drawings reflect the best information available at the time of
their preparation, in some circumstances minor variatious in
local conditions may necessitate a modification in the location
of a pipe support, or in its everall dirensions. Under such
circumstances, and within the limitations pre scribed in
Paragraphs 4. 2 and 4. 3, the Field Mechanical Engineer may
sanction the modificaticn of pipe suppcrts wi thout filing a Field
Change Reque st (FCE) or Field Change Nctice (FCN). Such
modifications, hcwever, shall be documented in accordance with
the requirements of Paragraph 6. Cha nges , other than the above ,
shall be submitted to Project Engineering for approval in
accordance with the Field Inspection b:anual ( FI?Q . Field Change
Notice (FCN) shall not be used for changes to ASME III Class I
piping hangers.

4. 2 Acceptable Deviaticns - Hcrizental Piping

4.2.1 Horitontal Deviations of Piping Support Assemcly

The horitental lccaticn of a pipe sup;crt may deviate from its
design location by an amount no greater than two (2) pipe
diameters for pipes up through 12-inche s diameter, and no greater
than two ( 2) feet for pipes 14-inches diameter and over. This
deviation is permitted only in a direction parallel to the pipe
centerline. If the pipe support de sign drawing indicates that
the support is to be installed with a stated amount of offset, -

the same amount of offset shall be incc:porated at the modified
location.

4.2.2 Vertical Deviations of Structural Attachments for
Rigid Pipe Suppcrts

Modification of the vertical eleva tion at which a rigid pipe
support assembly is attached to the supporting structure is
permitted provided that:

a. The pipe centerline elevation is maintained at its design
location

b. The overall length of the hanger assembly, i.e., the
distance measured vertically frcm the pipe centerline to
the point of its attacnment to the supporting str uct ur e ,
is not reduced by an amount grea er tnan 20 percent of the

509 U64 s
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corresponding dimensicn shcwn en the pipe support design
drawing. If it is necessary to reditee the overall length
of the hanger assembly by mcre than 20' percent, a check
shall be made to ensure that the angle thrcugn which the
hanger rod will swing as the pipe expands frcm its -ccid
position to its hot pcsiticn will not exceed four (4)
degrees. If the hanger rod swing angle will exceed
two (2) degrees, the hanger shall be offset by two-

'

thirds ( 2/ 3) of the calcula ted hcrizontal expansion.
Project Engineering should be contacted for prcper
direction and magnitude ci ccid tc nct movement.

4.2.3 Vertical Ceviations of Structural Attachments for
Variable and constant supports

Modification of the vertical elevation at which a variable or
c onstant support assembly is attached to the supporting structure
is permitted within the limitanicns pre scribed for rigid supports
in Paragraph 4. 2. 2, and provided also that the load setting of
the spring is maintained.

4.3 Acceptable Deviations - Vertical Piping

4.3.1 Horincntal Deviations of Pipe Attachmen:
,

No deviation in tne horiscntal directicn is permitted for
supports attached to vertical piping.

4.3.2 Vertical Deviaticns cf Pipe Attachment

The vertical location of a supccrt, at the point of its
attachment to the pipe, may deviate f rcm its design location by
a n a mount not exceeding the follcwing:

For Variable or Constant Suppcrts:

a. 20 percent of the lengtn of the vertical pipe run.

For Rigid Supports:

a. Two ( 2) pipe diameters fcr pipes up through 12-inches
diameter; or,

b Two (2 ) feet f or pipes 14-inche s diame ter and over.

4.3.3 Horizontal Deviaticns of Structural Attachments -

Rigid, Variable, or Scring Supports

If it is necessary to modify the herincnta] location of the oipe
s upport structural attachment, a check shall be made to ensure
that the modified hanger rod angle .will not exceed one degree,
and tha t the total hanger rod angle will not exceed two degrees
when the pipe moves " rom the cold to the hc position. Project
Engineering shculd ce ccntacted fcr the prcpe r direction and
magnitude of the ccid to hot pipe movement.

?cv n

hk f b
6



weu w. . . s u e. . . ~ ~ . . . . , . . . -

[
.

4.4 Acceptable DE;iaticns of Piping Restraints Such As
Shock Suppressors and Rigid Struts

4.4.1 Locaticn Deviation cf piping Fe straint Assemblies

The location of a pipe restrain assembly may deviate frcm its
design location by an amcun nc greater than one ( 1) pipe
diame te r f or pipe s up through 12-inches diameter, and no greater
t ha n one (1 ) foot for pipes 14-inches diameter and over. This
deviation is permitted only in a directicn parallel to the pipe
centerline.

4.4.2 Structural Attachment Deviaticn

The crientation of the axis of a restraint may deviate frcm its
'

design crientation by an amcunt nc grea ter than 50 This
deviation is permitted only in a direction perpendicular to the
plane of the pipe centerline with the restraint axis.

4.4.3 Axial Deviation

The pin-to-pin dimensicn for a restraint may deviate frcm its
design dimension by no more than 10 pe rc e nt. For suppressors,
this deviation is pernitted provided that the cold setting := eer
Paragraph 4.14.f.

4.4.4 If the pipe restraint design drawing indicates that
the re straint is 50 be installed with a stated amount of cffset,
the same amount cf offse shall be inccrporated at the modified
i nstalla tion.

4. 5 Welding

4.5.1 Integral Attachments

Attachments which are to be welded to pre ssure bo cndcry
compcnents shall f all under the jurisdiction of the ccmpcnent and
be welded in accordance with the applicable component
specifica tion.

4.5.2 Other Welds
-

Welding of hangers and hanger attachments not ccvered by 4.5.1
shall be performed by welders and welding operators qualified in
accordance with AWS requirements cr with ASME Section IX, using
welding procedures listed in Appendix F.

4. 6 Variable Spring Suppcrt Installation Procedure

4.6.1 Steam or Gas Filled Piping

4.6.1.1 Before Hydrotesting

a. Enuure that all travel stcps are sec urely installed.

b. Adjust variable or constant supports to their apprcximate
colci load settings.

}QG Obb'7
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4.6.1.2 Af ter Hydrotestinc
.-

a. Ensure that piping system ha s been drained, and that
insulation has been installed.

.

b. If used, remove and store all temporary supports, to ce
reinstalled prior to future hydrctesting.

.

c. Remove all travel stops, and securely attach these stops
to the curside of cr immediately adjacent to the spring
supports for re-installa icn pricr to future hydrctesting.
(NOTE: Do not attach in any ma nner which ocscures th e
spring lead scales frcm view.)

d. Check variable or constant supper: cold load s ettings, a nd
adjust as necessary. Af ter such adjustment, ensure tnat
the cold-to-ho ovements of the piping, as indicated on
the pipe support 4.esign d rawings , are within the remainrng
travel ranges of the load scales of the springs. If the
indicated range cf travel is no 1cnger available, ref er to
the Project Design Engineer f er guidance.

.

4.6.2 Water Filled Piping

4.6.2.1 After System is Filled wi :n hiter

a. Adjust variable or constant suppcrts to their apprcximate
cold load settings.

b. Do not remove travel stcps if piping is to be drained
follcaing hydrotest.

c. After hydrotest, and after piping system is filled with
water prior to any startup, precre rational testing, or
other mode of operation during whicn the service
temperature will exceed 120F, reacve all travel stops and
attach them to the outside of or immediately adjacent to
the spring supports for future use.

d. Check variable or constant support cold load settings as
de scribed in Paragraph 4. 6.1.2.d.

e. Before normi. system service, remcVe all remaining travel
stops.

4.6.2.2 Before Piping system is Drained

At all times prior to draining the system, reinstall travel stops
en the first three variable spring suppcres of f rotating
equipment.

4.7 Cons tant Spring Support Installation Procedure

In general, constan . spring suppcres snall be installed fcilowing
the procedures described for variable spring supports in
Paragraph 4.6. Travel stop reacval and lead adjustments are to
be carried cut in strict compliance with the instructions for

-- c ~78
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these operations furnished by the manuf ac ture r. Particular care
shall be taken to avoid the use of unnecessary force during the
removal of travel stops.

'

4.8 Rigid Hanger Adjustment Procedures

The following procedure is applicacle only to piping systems
2-1/2 inches in diameter and over. (NOTE: Where a piping system
is supported by a combinarian cf spring supports and rigid
ha nge r s , these procedures shall be conducted simultanecusly with
the installation and adjustment of the spring s upports.)

Two procedures for the adjustment of rigid hangers are described
below. These are: (1) dynamometer method; an d, (2) torque wrench
method. The dynamcmeter method is intended f or use with piping
systems whose f unction may be subject to severe dynamic leadings,
e.g., main steam turbine trip. Piping systems in this category
are listed in Appendix A of this specification, and the
dynamometer method of rigid hanger adjustment is mandatory for
these systems. The torque wrench me thcd is acceptacle f or the
a d j ustme n t of rigid hangers on piping systems defined in -

Appendix A, altncugn tne dynamcreter method is recommended on
other large diameter systems, at the discreticn of the project
field engineer.

4.8.1 Dynamometer Method

Appendix D, Figures 1 and 2 illustrate the me thod and typical
sequence. While the precise sequence to be followed must be
determined on a case-by-case basis, that determination shculd be
bas 2d on the principles inccrpcrated in the de scription which
folicws.

a. Procure three 2 0- kip * dynamcme te rs with chains and
came-alongs.

b. Verif y that all rigid supports are carrying a 1 cad.

c. Verify tha: the piping system is f ully insulated, and is
at ambient temperature. Kater systems must be filled with
water.

* This capacity will be sufficient f cr most applications.
Larger loads must be handled on a case-by-case basis.

d. Verif y that all spring supports are at their cold lead
settings, with travel stcps remcved.

e. Install dynamometers at each of the rirst three
consecutive rigid hangers, ccunning from one system

- terminal, e.g., #1, # 2, a nd #3, Figure 2.

f. By means of the come-alongs, adjust tension on the
dynamcmeters until each is just carrying the ccl3 load a s
indicated en the correspcnding pipe support drawing.

9 509 068
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g. Dynamometer readings should be within 5 percent of the
design cold 1 cads. If any dynamcmeter reading is outside
this range, adjust the tensicn of adjacent hangers (or
dynamometers) so as to bring the divergen d yn amometer
readinc within 5 percent of the design cold Icad.-

h. With all dynamoreters in place, adjus- the nearest
'

adjacent spring supports tc their de. .gn cold load
settings as stated on the pipe support design drawings.

i. Recheck dynamometer lcad readinge, and readjust to
5 percent of the design ccid load ca~" ngs if necessary.

j. Tighten rigid pipe hanger nearest to the terminal from
which the precedure wa s sta rted , e .g. , # 1 on Figure 2,
until rigid hanger just begins to carry the dyna,morater
load. Then completely unload and remove this dynaacmeter
and install it at the fcur:n rigid hanger location, e.g.,
#4 on Figure 2.

k. Adjust tensicn on dynamometer at fourth r.igid hanger until
it is just carrying the lead previcusly t ing carried by
that hanger.

1. Repeat Step (i) fc the second and third dynamometers.

m. Repeat Steps (j) thrcugh (1) , and continue seque ntially
until all spring and rigid hangers have caen ad usted.3
When the las three rigid hangers en the system have been
adjusted and tightened in this manner, all three
dynamometers may new be removed in turn. Wi tn br ancned
systems, complete the adjustment of hangers one branch at
a time , removing all three dynancmeters on the branch
before proceeding systematically alcng the header to the
next branch in sequence.

4.8.2 Torque Wrench Mathcd

Refer to Appendix D, Figure 3 which gives torque wrench settings
versus load carried for a range cf hanger red sizes frcm 1/ 2-inch
through 2-inch diameter. Its use is self-explanatory. The
sequence to be followed is the same as that described for the
dynamometer method in Paragrapn 4.8.1.

Before adjusting rigid hangers by this method, ensure that all
threaded parts are well lubricated, and that burrs and scale
under the bearing surf aces of adjusting nuts have been removed.

4.9 Locking Devices

In order to prevent hanger assemblies frcm loosening during
operation, all threaded ccnnections snculd be secured by one of
the f ollowing methods:

a. Jam nut with a hex nut

b. Two jam nuts (no t in a tencien member) 50') 069
10
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c. Pin or cctter

d. Tack weld or stake per twg. 66 0 0-M- 2810

e. C-clip. -

4.10 Spring Scale Visibility
,

All springs shall be installed so that the load scales will be
clearly visible.

4.11 Support Assemblies of Greater Strength Than Fequired

Pipe support or restrain: assemblies are acceptable if components
having greater strength are substitutad in place of those
indica ted on the support detail. The greater strength shculd be
understood to mean as follcws:

a. Larger structural beam (i.e. larger moment of inertia)

b. Thicker plates

c. Heavier hanger reds or hanger red ccmponents

d. Larger or addi icnal ancher tolts

e. Larger cr 1cnger welds.

4.12 Clearance Ee ween Plates at Walls

The clearance between the ccncrete walls and the structural
a tta chme nt plates shoulf not exceed 1/16 inen over a raximum of
20 percent of the bearing area. If the gap exceeds 1/16 inch cr
if the clearance exists over mcre than 20 percent of the tearing
a rea , grouting is required in order to ensure proper cearing.

4.13 Concrete Expansicn Eclts

a. Concrete expansicn bolts may be used only where
specifically indicated on the appropriate pipe support
detail,

b. Where allowed, expansion bolts shall be installed in
strict accordance with the applicable project
specifications and the expansion bolt manufacturer's
guidelines.

c. All expansion bolts shall be visually inspected for
correct installation and true alignment.

d. Expancion bolt installations shall be tested and repaired,
and the results snall be documented in accordance with the
applicable project specifica ti cns.

p
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4.14 Shock Suppressors

a. The acceptable suppressor installaticn deviation from the
design location snall be as specified per Paragraph 4. 4.

.

b. The cold settings of the suppresscr may deviate from the
design setting by an amcunt nc greater than t1/2 inch.

*

This deviation is permitted only if at least 1 inch of
travel remains between the mcdified cold and hot settings
and the nearest adjacent ends of travel.

c. Shock suppressors are precision mechanical devices and
consecuently must receive caref ul treatment during and
after installation.

d. After installation, the suppre sscr assembly shall be
protected from physical damage due to normal ccnstruction
activities by providing wooden er heavy clotn protective
cove:s.

e. Under no circumstances shall the suppressor assembly
provide hold down f or sc,f folding, hoists, or any other
equipment.

5. INS PECTION

5.1 Initial Installaticn

Upon completion of installation and prior to hydrotest, and with
piping at ambient temperature, the Mechanical Field Engineer
chall inspect all supports on each piping system for completeness
and correctness of the installaticn, excellence of workmansnip,
and the adequacy of the installaticn to perform its f unction
during hydrotest, startup, and hot functional testing. Tc
achieve this, the Mechanical Field Engineer shall look for
deficiencie s in installation including, bu: not necessarily
limited to, the following:

a. Nonccmpliance with pipe support design drawings

b. Insufficient clearances fcr ccid-tc-hot expansion at
guides, stops, and failure restraints

c. Insufficient travel availability en spring supports

d. Of f set of hangers inadequare, or in wrong direction

e. Incomplete welding cf attachcents

f. Insufficient thread engagement of threaded parts

g. Travel stops on' spring suppcrts not removed, e xce pt on
drained vater lines.

h. Temporary supports and tack welding not removed fc11cwing
hy drones

509 071
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i. Spring canisters dented or otherwise damaged

j. Lock nuts missing, cr cther neanc f or preventing loosening
of threaded parts not provided

,

k. Local interferences that could impair support f un ction

1. Suppressor cold settings inccrrect '

m. Oil leaking from nydraulic suppre s sors

n. The overall configuration of the piping system should be
inspected to assure prcper sicpe, and to assure that no
excessive sag exists.

o. A check shculd be made to assure sufficient clearance
exists between pipe and adjacent structures to acccmmodate
anticipated thermal expans en.

5.2 During Startup and Hot Func:icnal Testing

The performance of all pire suppcrts and hangers shall be
observed where accessibl. by the Startup Field Engineer during
the startup and ho functional testing of all piping systems. He
shall take such corrective acticn as may be necessary to prevent
impairmen t of tne piping system cr its suprorts in a timely
ma nne r. Particular attention shall be given to the fcilcwing:

a. Spring supports not acving within their prescribed travel
range

b. Einding, jamming, er galling cf spring s within their
containers

c. Interference at guides, stcps, and restraints before
maximum expansion has taken place

d. Excessive gaps at failure re straints when piping is at
f ull temperature

e. Excessive swing of hanger rcds

f. Sliding supports not moving freely.

5.3 (Deleted)

5.4 Project Stress Engineer

Af ter the Mechanical Field' Engineer has completed his inspection
and acceptance of the installed piping and support system, the
P roj ec t Stress Engineer shall inspect the installation to ensure
that all supports are performing their intended engineering
function. Deficiencies ncted durirg this inspection shall be
brought to the attention of the Meenanical Field Engineer for
correction. Following correcticn cf deficiencies, tne
installa tion shall be reinspected by the Project Stress Engineer
'or final acceptance.

13 509 0, ' n6
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5.5 Inspection Documentation

The results of all inspections made in accordance wi~th this
section shall be recorded cy means of the documentation
requirements descriced in Secticn 6. .

6. DCCUMENTATION -

6.1 Pipe Support Eesign Drawings

The detailed design of all pipe supports covered by this
specification is depicted on the pipe support design drawings
prepared by Project Engineering, San Francisco. Field revisions
to the pipe support design drawings are permitted as provided in
Paragraphs 4.2 and 4.3 or by specific correspondence from the
Pro j e ct Engin eer. These revisiens shall be approved by the
Mechanical Field Engineer and shall be recorded on "as built"
pipe support design drawings. Cnange s, other tnan the above,
shall be suomitted to SFHO Engineering for approval in accordance
with the Field Inspecticn Manual (FIM) . Field Change Notice
(FCN) shall not ce used fcr changes to ASME III Class I piping
ha nge r s.

In course of the installaticn inspecticns required by Section 5,
the pi pe support design drawincs shall be further revised to
record "a s-built" conditions, showing final spring hanger load
settings and similar pertirent design data.

The "a s-b uilt" pipe support design drawings shall be transmitted
to Project Engineering, San Francisco, for review, final
approval, and incorporation in the permanent project records. If
the "a s-b uilt" design is found to be unacceptable, Proje ct
Engineering , San Francisco, shall make appropriate revisicns to
the design, and reissue the pipe support design drawings to the
Field f or f urther action. All necessary rework shall be subject
to the inspections and approvals described in Section 5.

6.2 Pipe Support Installation Review f cr Piping
2-1/2 Inches in Diameter and Over, Fcrm P-129S3

Appendix B, Form P-129S3 is used to reccrd all inspections and
approvals as specified herein and to record all deficiencies
noted and actions taken in the field. Its use is f urther
described below.

a. Appendix B, Form P-129S3 is initiated by Project
Engineering, San Francisco, by filling out Column s 1, 2,
and 4. A separate form is used for each piping system.
The forms are then transmitted to the field.

b. Upon receipt of Form P-129S3, the responsible Field
Engineer corpletes Cclurn 3. Upcn completien of the
support installations and tne re quired inspections, and
after all remedial action has been carried cut
s atis f a cterily, the Field Mechanical Engineer signifies

. . ,
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his approval by initialing and dating Column 5 and 6. He
then passes the form cn tc the SFHC Stre ss Engineer.

c. (Deleted)
,

d. In the course of his inspection the Stress Engineer enters
a descripticn of any noted deficiencie s in Column 7, an d
returns the form to the Field Mechanical Engineer for '

correc tive action. Upon satis factory resoluticn cf any
noted deficiencies, the Stre ss Enginee r signifies his
final approval by dating Column 9. Form P-129 is then
transmitted to Prcject Engineering, San Francisco, for
retention in tne permanent project records.

e. Legend Fo - Filling Cut Form P-129

Column 1 - Identificaticn number of iscmetric
marked-up ske tch showing locaticns of
supports and restraints

Column 2 - Identificaricn and re vision number of the
current support restraint sketch to be
reviewed

Column 3 - Check () if support / restraint assembly is
installed

Column 4 - SS - spring support
RS - rigid suppcrt
CS - constant support
RR - rigid re straint
M3 - mechanical restraint
A - anchcr

Column 5 - Fiel'd engineering will check installation
against SFHC apprcved final
support / restraint sketch. If no
discrepa ncie s e xist field engineer will
initial and date this column.

Field Engineer will initial and date thisColumn 6 -

column at the same time he signs Column 5.

Identification cf discrepancies and remarksColumn 7 -

recorded by SFHC stress engineers. Field
engineering will insure these items a re
corrected.

Column 7A - Installation requires
modifica ticns or rewors as
noted.

Column 73 - Installa tion deviates frcm
final suppcrt/ restraint
sketch as noted. Field
shall take corrective
a c ti on , i: specified.

15 509 074
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Reinspecticn by Stress
Engineer is not required.
If installation is
acceptable as is, s o s ta te .

Column 7C - Check () if the acceptable
support / restraint deviations
as noted in column 7B are .
significiant and require an
" as- built" sketch.

Column 8 - Check () by:

a) Stress engineering after column 7 A is
ccmpleted and ccrrected

b) Field engineering af ter column 7E is
completed (with initials and date)

c) Field Engineering after column 7C is
ccmpleted (with initials and date) .

Col umn 9 - a) If no installation deviaticns
requiring modificiations or rewcrk
exist, SFHC stress engineering will
initial and date this column.

b) If corrective acticn is specified in
column 7E, Stress Engineering will
initial and date this column af ter
Field Engineering has initialed and
dated column 8, signifying completion
of the specified action.

6.3 Pipe Support Installaticn Review for Piping 2 Inches
in Diameter and Under, Fcrm P-119

Appendix E, Form P-119S3, is used tc reccrd all inspections and
approvals as specified herein, and to record all deficiencies
noted and actions taken in the field. Its use is f urther
described below.

a. Project Engineering, San Francisco, will define scope of
review effort and assemble review packages consisting of
the appropriate small piping drawings and review data
sheets and fill out Columns 1 through 5, Appendix E,
Form P-119.

b. Upon completion of-the support installations and the
required inspections, and a f ter all remedial action ha s
been carried out satisfactorily, the Field Mechanical
Engineer signifies his approval by initialing and da ting
Column 11,13,14,15,16,17 6 18. He then passes the form cn
to the SFUC Stress Engineer.

c. (Deleted)
SU9 0e,/5
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d. The Stress Engineer enters the description of any noted

deficiencies en the small. piping isemetric and returns the
form with the isometric to the Field Engineer for
corrective action. Upon satisf actory re solutien of any
noted deficiencies, the Stress Engin eer fills cut .

Columns 6 through 13, and 19, and signifies his final
approval by dating Column 20. Fcrm P-119 is then
transmitted to Project Engineering, San Francisco, for -
retention in the permanent prcject records.

e. Legend for Filling Out Form P-119

Columns 1 Line identification number and descripticn.
through 4

Column 5 Design is per small pipe Engineering Manual.

Column 6 Design is by ccmputer analysis.

Column 7 Gravity span between supports is appropriate.

Column 8 Seismic span between restraints is appropriate.

Column 9 Piping flexibility between first r estr a int a nd
moving termina l pcints r s sufficient.

Column 10 Remainder of pipe is sufficient for thermal
flexibility.

Column 11 Structural attachment is adequate and ccnfcrms
with Small Pipe Engineering Manual.

Col umn 12 Thermal flexibility in as-built configuration is
sufficient.

Column 13 Welds are sufficie nt and conform with Small Pipe
Engineering Manual.

Column 14 Field Engineer's signature and date of
acceptance cf installa tion.

Column 15 Total number of supports / restraints required per
isemetric drawing.

Column 16 Total number of supports / restraints actually
installed.

Column 17 Total number of inccmplete installations
(deficiencie s) pe r iscmetric.

Col umn 18 Field Engineer will initial and date this column
when he signs Column 14

Column 19 Remarks, note s , di sc re pa ncie s , etc.

,

S09 0/617
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Column 20 ?iping stress Analysis Group ngineer's
signature and date cf acceptance of design and
installation.

Ilot e: A check mark ( ) in a column indicates item is
approved.

.

509 077
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APPENCIX A

ADJUST:E iT |G50DS FOR PIPII:G SYSTEMS

,

I. Rigid hangers in the following listed systems shall be
adjusted using a dynamcmeter in acccrdance witn Sectica 4.8.1.

.

Main steam, feedwater, steam dump to condenser.

II. Rigid hangers in the following listed systems shall be
adjusted using a dynamcmeter as cutlined, or by using a torque
wrench in accordance with Sectica 4. S.2.

All Seismic Category I systems 2-1/2 inches in diameter and over
not listed above.

5U9 078
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APPENDICES E, C, AND E

To be complete this specificaticn must ha ve the f ollowing three
a ppendice s (consisting of four sheets) which may be obtained frcm
the Document Control Center.

.

Appendix B Large Pipe Support Installation Review,
Form P-129S3

Appendix D

Figure 1 Typical Dynancmeter Installation At a Rigid Pipe
Support, Fcrm P-128S3

Figure 2 Adjustment Secuence f or Pipe Supports,
Form P-128S3

Figure 3 Tcrque chart, Fcrm P-114S3

Appendix E Small Pipe Suppcrt Installation Review,
Form P-119S3

509 079
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Appendix Di = P 2SS3
Speerfication 6600412505
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APPENCIX F
,

ACCEPTABLE WELD PFCCEDURES FCR USE CN

SUFF0FTS, HANGEFS AND BESTEAINTS ,

P1-A-Lc rev 1 -

01-A rev 0
P1-A-C rev 0
F1-A-C Lh rev 0
?1-F-CO2 rev 2
P 1 - F-C C2 ( S truct ural) rev 1
F3-I-AG rev 0
P8-AT-AG rev 0
F8-A rev 0

F '_y u ir e d SC E : none

FeTnrad inspection: Visual per F.I.M. K-1.
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