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ARKANSAS POWER 8§ LIGHT COMPANY
PCST OFFICE BOX 551 LITTLE ROCK. ARKANSAS 72203 (501) 371-4000

August 1, 1979

Mr. £, V. Seyfrit, Director
J¥¥ice of Inspection & Enforcement
J. S. Nuclear Regulatory Commission

"E’,IZ)W J.J
o1l Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011
Subject: Arkansas Nuclear One - Unit 2
Docket No. 50-368
License No. NPF-6
IE Bulletin 79-14
(File: 2-1510)
sentlemen:

in respense to I & E Bulletin 79-14, we are submitting the following
informaticn wnich is a follow-up to our July 19, 1979 letter and
teiennone conference call with your Mr. Roger Woodruff and Mr. Glen
fadsan on 7/27/79.

As comitted to in the 7/27/79 telecon, we are submitting our justifica-
t1on documentation to illustrate that the field control and ver1r1cat1or
asures which have been exercised on ANO-2 during the construction and
d

w3

tup phases provide assurance that the as- -built configurations of all
t/-related piping have valid and up to date seismic analyses which
re that all safety systems will perform their desired safety func-
ion. The pipe support and restraint review logs provide the basic docu-
mentazion ana control to assure that the as-built configuration of the
piping is oroperly analyzed and documented. Typical sheets for ASME
Section [II and ANSI B31.1 are provided as Attachment A. These sheets
11lustrate the results of the field engineering walkdown and as-built
verification along with the nome office or stress engineer walkdown and
seismic analysis verification. These walkdowns were performed at dif-
ferent times by different groups of pecple thus providing assurance that
the as-built configuration of the piping systems were properly documented
and evaluated after installation. The bulk of the stress walkdowns were
serformed between 9/1/77 and 7/7/78.
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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 II! and ANSI 831.1 piping systems. Specification M-2504 and
M-25C5 for ASME Section III and ANSI B3l.1 piping are provided as Attach-
nents 3 and C, respectively, to illustrate the criteria which was utilized
for +ne walkdowns. These specifications are controlled documents which

ere 15su nd controlled by the architect engineer home office staff.
were 1ssued and controlled Dy the e ginee e '—l-Eﬂ le
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Mr. K. V. Seyfrit 2= August 1, 1979

The results of the walkdowns were 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 formal communication links between the constructor and the architect
engineer, wnich in the case for ANO-2 was Bechtel Corporation, for pro-
cessing discrepancies. Project procedures at the architect engineers
home office assured that the actual seismic analysis was updated when
nacessary.

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

Very truly yours,

Lanzd €. 7;;&d@£1
David C. Trimble
Manager, Licensing

OCT/MOW/ vb
Attachment

¢c: Mr. Victor Stello, Jr., Director «—
Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Mr. Norman C. Moseley, Director

Division of Reactor Operations Inspection
Nuclear Regulatory Commission

4350 East West Highway

Bethesda, Maryland 20555

Mr. W. D. Johnson

U. S. Nuclear Regulatory Commission
P. 0. Box 2090

Russellville, Arkansas 72801

J3C

(e
(m
W )



Wi

MIATH NOTIVIIYISNI AP . S
INIVHISIH 104405 did NOISIAIO HIMODJ DISIINYHS NYS
J Tesry
Ay
d e o0t 2
- IW W_a. 4

f v
il
f -

My

Vi) ) ' )
A ' ¢-& . @i
. T = N / ‘dw
- s -
1= - p
Vol X
N . l o -/ qu—
¥
- P
- v A i |”J
Gl ' [ & L] / o
-
t-n )
g ' S LT ¥ / )
-8 L e o
4 ‘ \" ,."OV
1 - \ _, ——
g 3
- ) § P B (Ve ¢y
a 'e A
. N
.
) .
e
! 4 140
¢ ) i 7
»
4 |
*.
4
LTINS A O 3 e e
Al - LR
159 .. INIT LS

IM

o

>>u_>uczo_h<.d._<._.mz_ .z:.:w._._.".uaag. ..,H.A \w.f

CANYAWO) MO Y HIMOJ SYSNYINY .



ARKANSAS POWER & LIGHT COMPANY

@ quSl‘S’.I.I'K;ulW INSTALLATION REVIEW

in .

e ) (4]} ' ] oA
ot L e INSTALLED APPROVA
et " . ELTH Cuminkid INET AL
¥} s DATE
. ..
by ) ; .
o <&
" ’
-~
U
> .~
L
G
L
f
1' f l‘l
i E 4 % % 3
, 4 i
\ L
oo &y B vt ib, i . SAN FRANCILO O POWER DIVISION P SUPPURT HESTHAING
Powwats Tt it acipg - € o1 b8 T Wt & v o nAumIe INSTALLATION REVIEW
. e - e - v Ree - -
VL OIM
R
~e e e
: P- . - e




at

1t

SOV IIVISNY

P L

tHDAIDS

—.-; f‘

N

P

y

NDISIAID

».\'w

Himnd

NOLLYTIVISN

JSIONVEE NVS

T L 1N
INO EVIINN SYSNYXNY
ANWWO) THON ¥ ¥IMO4 5..3-4




@ AHKANSAS POWER & LIGHT COMPANY - DESIGN AND INSTALLATION REVIEW
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d and on the borrower’s express agreement that they will not be

They ute merely loan

2 BECHTEL

Ths docament arndd the design it covers are the properly
teproduced, copied, loaned, extibited, nor used except in the himited veay and pivate uze permitied by any wnitten consent given by the lender to the borrowar. s
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TECHNICAL SPECIFICATICN
FOR
ASME SECTION III .
INSTALLATION, INSPECTION, AND DCCUMENTATION
(8)
PIPE SUPDPORTS, EANGERS, AND RESTRAINTS
FCR THE

ARKANSAS POWER &€ LIGHT COMPANY

ARRKANSAS NUCLEAR CNE =~ UNIT 2

San Francisco, California
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TECHNICAL SPECIFICATION

INSTALLATICN, INSPECTIOI, AND DOCUMENTATION

PIPE SUPPCRTS, HANGERS, AND RESTRAINTS

ARKANSAS NUCLEAR CNE - UNIT 2

CONTENTS
Dage

SCOPE g
CCDES AND STANDARDS 4
REFERINCE DCCUMENTS 4
INSTALLATICN )
INSPECTICH 12
DOCUMENTATION 14

APPENCICES
Adjustment Methods for Piping Systems
large ?ipe Support Installation Review, Form P-129S3

(Dele=ed)

Figure 1 Typical Dynamometer Installation at a Rigid Pipe
Support, Form F-128S3

Figqure 2 Adjustment Seguence for Pipa Supports, rorm
?-128s3

Figure 3 Torgue Chart, Form P-114S3
Small Pipe Support Installation Review, Form P-118S3

welding Procedures

ATTACHMENTS

Specification 6600-M-2084, Pipring Materials and Standard
Details

Specification 6600-#-2103A, Fi
Installation of Piping for Nu

O
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Spe~* "~ -ation 6600-M-2103B, Field Fabrication and
Int .la. on of Non-MNuclear Piping and Instrumentation in
a nuc) #ar Power Plant

Tipe Suppor% Nesign DCrawings .

isometric DM.awings

Specification 6600-4-2119, Technical Specifications fcr
Design and Doccumentatior of Pire Supposts, Hangers, and
Pestraints £for Pige 2-1.2 Inches and lLarger for a Nuclear
Power Plant

Specification 6600-M-2118, Technical Specifications for
Fabrication and Installation cf Pipe Supports, Hangers,
and Pestraints for °%ipe 2 Inches and Smaller
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(
TECHNICAL SPECITICATION
FOR
ASME SECTICN III ’
INSTALLATICN, IMSPECTICN, AND DOCUMENTATION
CF
PIPE SUPPORTS, HANGERS, AND RESTRAINTS

ARKANSAS NUCLEAR CNE - UNIT 2

1. SCOPE

his specification describes the procedures for the £ield

nstallation, adjustment, inspection, and Jdocumentatiocn of

poo ts, hangers, and restraints fcr all ASME Section III
asses 1, 2, and 3 process piping.

OL)P"J

2. CODES AND STANDAERDS

- S Materials, fabricaticn, installation, and examination
of pipe supports for nuclear piping shall be in accordance with
the AS!ME Boiler and Pressure Vess=1l Cole, Saction III, MNuclear
Pow2r Plant Componsnts, 1971 issue, summer 1972 addenda.

P Field installation, adjustment, inspection, and

documentation of suprorts, hangers, and restraints for ANSI B31.1
process piping shall be performed in accordance with
Specification 6600-4-25065.

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

2. 4 The designation of t¢he applicable Code is indicated
by the pipe Suppors mark number as defined for cthe applicable
line in Spec;f*ca ion 6600-M-2083.

2.5 In the event of any conflict between the requirements
of this Technical Specification and the Codes referenced in
Paragraphs 2.7 and 2.2, the Project Field Engineer shall submit
the matter to the Project Engineer for resolution. Adoption of
any Code case interpretations and special rulings, or subsequanét
issues of Codes, shall be subject %0 the approval of the Project
Engineer.

3. REFERENCE DCCUMENTS
Applicable perticns of the documents listed in the Table cf

Contents of this specificaticn are incorporated in <¢his
specification by reference.
' ¢ .-
5G9 039
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4
4. INSTALLATION
4.1 Compliance with Nesign Crawings
To the greatest extent possible, pipe supports shall ke installed
in strice ccmpl'a ce with the pipe support design drawings It
is reccognizsd, however, tha%t althcocugh the pipe support des*gﬂ

drawings reflect the best informaticn availabls at the time of °
their preparation, in some circumstances minor variations in
local conditions may necessizate a modification in the location
of a pipe support, Oor in its overall dimensions. Under such
circumstances, and within the limitations p:asc*'bnd in
Paragraphs 4.2 and 4.3, <he Field Mechanical Engineer may
sanction the modification of pipe supports thhou* ‘;llnq a Field
Change Request (FCR) or Tield Charge Notice (FCL) . All
modifications shall be documented in accordance wz~n the
regquivements of Paragraph 6. <(anges, cther than the acove,
shall ke submitted to Project Engineering for approval in
accordance with ¢he Field Inspection Manual (Fl1). Field Change
Neticz2 (FCN) shall not be used for changes to ASME III Class I
piping hangers.

4.2 Acceptable D2viations - Horizontal Piping

&~
[
.

-t

Horizontal Deviaticns ¢f Piring Support Assembly

e
W

horizontal location of a pipe suppor: may deviate from its

n locatiosn by an amoun% nc grsater than two (2) pipe

ters for pipes up through 12-inches diameter, and no greater

fe2% for pipes 14-inchss diameter and cver. This

aticn is permitted cnly in a direction parallel to the pipe

If the pipe support dssign drawing indicates that
support is £0 be installed with a stated amount of offse:,
same amount of offset shall be incorporated at the modirfied

cation.
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4.2.2 Vertical Deviations of Structural A+tachments for
Rigid Pipe Supports

cation sf the vertical elevation at which a rigid pirce
pore assembly is attached ¢o the supporting structure is
-

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

b. The ov2rall length of the harger assembly, i.e., the
distance measured vertically IZIrom the pipe centerline %0
the point of its attachment to the supporting structure,
is not reduceé by an amount greater than 20 percent of the
corresponding dimension shown on the pipe support design
drawing. If it is necesciry %o recduce the overall length
of the hanger assembly bv more than 20 percent, a check
shall be made %0 ensure =hat the angle <througn whicn <he
hanger rod will swing as the pipe exvands from its cold
position to its hot rpositicn will not exceed four (4)
degrees. If the hanger rcd swing angle will exceed

l" ‘.\ ".‘ i i
5 J(J } ;1\
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two (2) degrees, the hanger shall be offset by two-
tt.ixrds (2/3) of the calculated horizontal expansion.
Project Engineering should be contac+ted for proper
direction and magnitude cf ccld to hot movement.

8263 Vertical Deviations of Structural A<tachments for
Variable arnd Constant Suppor<s

w:dif ation of +he vertical elevation at whicl. a variable or
constant suppost as~embly is a+tached %0 the supporting structure
is p=rml~.eA within the limitatiocns prescrited for rigid suppocr:s
in Paragraph 4.2.2, and provided also that the load setting of
the spring is maintained.

4.3 Acceptable Deviations - Vertical Piping

§.3.1 Horizontal Deviaticns of Pipe Attachment

No deviation in the horizon%tal direc‘ion is permitted for
suppor+s attachad to vertical ripinge.

4.3.2 Vertical Deviaticns of Pipe Attachment

The vertical location of a supgort, at the point of its
attachment %0 the pipe, may deviate from its dazsign location by
an amount not exceading the fclleowing:

For Variable or Constant Supports

..

a. 20 percent of the length cf the vertical pipe run.
For Pigid Suppor:is:

a. Two (2) pipe diameters for pipes up through 12-inches
d;ame:e:; or,

b, Two (2) fee+t for pipes 14~-inches diameter and cver.

4.3.3 Horizcntal Deviations of Structural A+-tachments =
Rigid, Variable, eor Spring Suppor+

I it is necessary ¢o modify the horizontal locat’ 2f the pipe
support structural attachment, a check shall b2 ma t0 ensure
that the modified hanger rod angle will not exceed one degree,
and that the total hanger rod arngle will not exceed two degrees
when the pipe moves frcm the cold to the not position. Project
Engineering should be contactad for the proper direction and
magnitude of the cold to hot pipe mcvemen<.

4.4 Acceptable Deviations of Piping Restraints Such As
Shock Suppressors and Rigid Str

3.4.1 Location Deviation of Piping Restraint Assemblies
The location of a pipe restraint assembly may deviate from i*s

design location by an amcunt no greater than one (1) pipe
diameter £or pipes up through 1l-inches diacmeter, and no greater

6 C i oA
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=han 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 Deviatieon .

The orientation of ¢he axis of a restraint may deviate from its
design orientation by an amount no greater than £5°. Thi .
jeviation 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 from its
design dimension by no more than +10 pexcent. FOr sSuppressors,
this deviation is permitted provided that the cold setting is per
Paragraph 4.14.f.

4.8.4 1f the pipe restraint design drawing indicates that
the yes+traint is %o be installed with a stated amcunt of ocffset,
the same amount of ocffset shall be incorporatasd at the modified
installation.

4.5 Welding

4.5.1 Integral Attachments

2ttachments which are 2 be welded tc pressurs boundary
comperents shall fall under the jurisdicticn of the compcnent and
be welded in acccrdance with the aggplicable component
specification.

4.5.2 Other Welds

walding of hangers and hanger attachments not covered by U.5.1
shall be performed by weldsrs and welding operators gqualified in
accoréance with ASME Sec+tion IX, using welding procedures listed
in Appendix F.

4.6 variable Spring Surport Installation Procedure
4.6.1 team 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.

8.6.1.2 After Hydrotesting

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

b. If used, remove and store all temporary suppor+ts, to be
reinstalled prior %o future hydrotesting.

7 H09 04/



Specification 6600-M-2504, Rev. 4
{

c. Remove all travel stops, and securely attach these stops
t0 the outside of or immediately adjacent to the spring
supports for re-ins%allation pricr ¢o future hydrotesting.
(NOTE: Do not attach in any marnner which obscures the
spring load scales from view.) )

d. Check variable or constant support cold load settings, and
adjust as necessary. After 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 t«he load scales cf the sprirgs. If the
indicaced range of travel is no longer available, refer to
the Project Design Engineer for guidancs

4.6.2 Water Pilled Piping
§.6.2.1 After System is Filled with Water

a. Adjust variable or constant surports to their approximate
cold load =ettings.

b. Do not r2move travel stops if piping is to be drained
following nydrotest.

Cc. After hydrotest, and after piping sys+em is filled with
water p*io* *o any startup, preoperational testing, or
other mode of cpera<icn during which the service
temperaturs will exce=sd 120F, remove all <ravel stops arnd

attach them to <he outside cf cr immediately adjacent to

1
“n
=1
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the spr ;*g sup~c::s fcr futurs use.
d. Check wvariable cr constant support cold load settings as
described in Paragraph 4.6.1. 2.4.
e. Beforz2 ncrmal system service, remove all remaining travel
stops.
4,602.2 Before Piping System is Drainecd

A% all times prior %o draining the system, reinstall travel stogs
on the first t<hree variable spring suggcrts off rotating
equipment.

4.7 Constant Spring Suppcert Installation Procedure

In general, constant spring suppcrts shall be installed following
the procedures described for variable spring supports in
Paragrarch 4.6. Travel stop remcval and load adjustments are to
be carried out in strict compllarce with the instructions for
these cperations furnisha2d by the manufacturer. Particular care
shall be taken to avoid the use cf unnecessary force during th
removal of «ravel stops.
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Rigid Hanger Adjustment Procedures

The following procedure is applicable only to piping systems

2=1/2" in diameter and over
-
NCTE: Where a pi p*ng system is suppcr+ed by a comdination of
spring supports and rigid hangers, these procedures shall ke
conducted simultaneously wizh the installa: on and adjustment of
the spring supports.)

Two procedures for
below. These ares: (1) dynamometer me*hc and, .
method. The dyramcme:er me<hod is ‘nteﬂ4°* for use wi<h piping
systems whos2 function may be subject to severe dynamic lcadings,
€.g., main steam turbine t:zp. iping systems in Hls category
are listed in hppoqdix A cP ta~s specification, and th
dynamoreter methecd of rig Fanger adjustment is maneatory fer
these rys:ems. In no case shall «he dynamceme<sr method be used
for 2 inch and smaller diamet2r pipe hangsr adjustments. The
torque wrench me=hod is acceptable for the adjus*ﬂen: cf r
hangere on piping systems defined in Aprendix A, although
dynamome+er method is r2ccmmended on other large diameter
systems, at the discreticn c¢f the project field engineer

(r pae
Q
=
jon

4. 8.1 Dynamometer Method

illustre+e the methed and <ypical

to be followed must ke
determination should be
«he description which

a. Procure three 20-kip* wi<n chains and

come-alongs.

b. Verify that all rigid carrying a load.

c. Verify that the piping system is fully insulated, and is
¢ ambient temperature. Water systems must be £illed with
water.

d. Verify that all spring supp<rts are a+ their cold load
settings, with travel stops removed.

e, Install dynamometers at each of the first three
consecutive rigid hangers, counting from one system
terminal, e.g., %1, %2, and 23, Figure 2.

€. By means of the ccme-alongs, adjust tension on the
the cold load as

dynamometers until each is just carrying

indicated on the corresponding pipe support drawing.

-

read

Dynamometer readings should be within £5
design cold loads. If any uyﬂqﬂCF ater
this range, adjust the
dynamometers) sc as %o bri

ng

1

the

reading within 25 percent of ~he design cold lecad.

percen: of the
is ousside
teqsxcn cf aajacent hangers (or

ng divergens dynamometer
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he With all dynamometers in place, adjust tne nearest
adjacent spring supports to their design cold lcad
settings as stated on the pipe support design drawings.

heck édynamometer load readings, and readjust to-

Rec
5 percent of the design cold load settings if necessary.

"+

je Tighten rigid pipe hanger nearest to the terminal from
which the procedurs was started, €.3., #1 on Figure 2,
until rigi id hanger just begins tc carry the dynamome:e:
load. Then completely unlcad and remove <his dynamcmeter
and install it at the fourth rigid hanger location, 2.g.,
84 on Figure 2.

ke Adjust tension cn dynamome+er at fourth rigid hanger until
it is just carrying the lcad previously being carried by
that hanger.

l. Repeat Step (i) for the seccnd and third dynamometers.

m. Repeat Steps (j) through (l), and con%inue sequentially
until all soring and rigid hangers have been adjusted.
When +the l¢ "t three rigid hancers on the system have been
adjusted anc tignhtened in this manner, all <hree

dynamemeters may now b2 remcved in turn. With btranched
-

systems, comp-_:- be adjustment of hangers one branch at
a time, removing all <hrees dynamometers on +<he branch
before “—oceeizn~ svs:e*;:ica;l} along th2 header to <he
next kranch in sequence.
#This capacity will be sufficient for most applications.
Larger loads must be handlad cn a case-by-case basis.
4.8.2 Torgque Wrench Method
Refer ¢o Appendix D, Figure 3 which gives torgue wrench settincs
rrs&s load carried for a range of hanger rod sizes from 1/2-inch
ough 2-inch diameter. Its use is self-explanatory. The

e
sequenco to be followed is the same as that described for the
ynamometer 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.
8.9 Locking Devices
In order <o prevent hanger assemblies from loosening during
operation, all threaded connecticns should be secured by cne of
the following methods:

a. Jam nut with a hex nut

be Two jam nuts- - (not in a tension member)

or cotter

g
’J‘
be |

Ce.
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d. Tack weld or stake per céwg. 6600-M-2810.
e. C'Clip.
4.10 Spring Scale Visibility N

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

4. 11 Suppor+ Assemblies cf Greater Strength Than Reguired

Pipe support ©

having greater s
indicated on © re
understood +0 mean as fol

re acceptable if components
d in plac2 of those
greater strength should be

a. Larger structural beam (i.e. larger moment of inertia)
b. Thicker plates
c. Heavier hanger -ods or hanger rod components
d. Larger or additional ancher bel*s
e. Larger or longer welds.
8,12 Clearance Bexzween Plates at Walls
The clearance be+tween the concrete walls and the st=ructural

attachment plates should not exceed 1/16 inch over a maximum of
20 percent of the bearing area. If the gap =xceeds 1/16 inch or

sriwen

if the clearance exists cver more than 20 pasrec2nt of the bearin

- -

area, grouting is required in oxder tc ensure proper bearing.
4.13 Concrete Expansion Bol:s

a. Concrete expansion bolts ma; be used only where
specifically indicated on the appropriate pipe suppor:.
detail.

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

€. All expénsion bolts shall be visually inspected for
correct installation and ¢rue 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 supprassor installation deviation from *he
design location shall be as specified per Paragraph 4.4.

11 5{)) C/L{b
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be The cold s=ttings of the suppressor may deviate from the
design set+ing Ly an amcunt no g*ea*e' than ¢%/2 inch.
™is deviation is permitted only if at least 1 inch of
travel remains between the mcdified cold and hot settings
and «he nearest adjacent ends cf travel. .

precision mechanical devices and

€. Shock suppressors are
t receive careful trea+<ment during and
o]

"
consequantly mus
after installati

d. ° .er installation, the sugrressor assembly shall ke
orotccted from physical damage due to normal constructicn
activities by p*ov*din wooden or heavy cloth protesctive
covers.

e. Under no circumstances shall the supcressor assembly
hoists

provide hold down for scaffolding, ho . Or any other
equipment.
Se INSPECTION
Se 1 Initial Installaticn
pon completion of installation and prior ¢o hydrotest, and with
p ping at ambient temperature, the Machanical Field Engineer
shi1ll inspect 21l surpcr<s on each ziping system for ccmpleteness
and cc:rec ness ¢f <he i:s:alla:i::, excellence of workmanship,
and the adequacy of the installation to rerform its func<ticn
during hyd rotes star<up, an“ hot functional testing. To
achieve this, ::e Ascnanical Field Enginee

r snall lock for

[=3
deficiencies in installation including, bu%t not necessarily

limited to, the following:
a. Ncncompliance with pipe support design drawings

b Insufficient clearances for cold-to-hot expansion a%
guides, stcovs, and failure restraints

c. Insufficient travel availability on spring supports
d. Offset of hangers inadequate, or in wrong direction
€. Incomplete welding of attachments

f. Insufficient thread engagement of threaded parts

g. Travel stops on Spring SUpports not removed, except on
drained water lines.

h. Temporary supporss and tack welding not removed following
hydrotest

i. Spring canisters dented cr otherwise damaged

j. Lock nuts missi
of threaded par

ng, Or cther means for preventing loosening
ts not provided

12 509 T4/
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ke Local interferenc culd impair support function

(4]

ttings incorrect

'

1. Suppressor cold s
me. ©Oil leaking from hydraulic supgressors .

n. The overall econfiguration of the piping system should be
inspected to assure preoper slope, and to assure that no-
excessive sag exists.

0. A check shculd be made to assure sufficient clearance
exists betwzen pipe and adjacent structures tCo accommoda te
anticipated thermal expansion.

Sed During Startup and Eot Functional Testing

The performance of all pipe suprer+s and hangers shall be
observed where accsssible by %he Startur Field Engineer during
the startup and hot functional testing of all piping systems. He
shall take sucn corrective acticon as may De necessary to preven
impairment of <he piping system or its suprorts in a timel
manner. Particular attention shall be 7iven to the following:

a. Spring supports nct moving within their prescribed travel
range

b. Binding, jamming, ¢r galling ¢f springs within their
containers

¢. Interference a< ;u;des, stops, and restraints before
maximum expansion has taken place

d. Excessive gaps at failure restraints when piping is at
full %“emperature

e. ©Itxcessive swing cf hanger rods

f. Sliding suppor<s noct meving freely.
5ed (Deleted)
S. 4 Project Stress Engineer

After the Mechanical Field Engineer has completed his inspecticn
and acreptance of the installed piping and support system, the
Project Stress Engineer shall inspect the installation %0 ensure
that all supports are performing their intended engineering
function. Deficiencies noted during this inspzction shall be
brought to the attention cf the Mechanical Field Engineer for
correction. Following correcticn of Zeficiencies, the
installation shall be reinspected by the Project Stress Engineer
for final acceptance.

U
oo

o
B o
oo

13



$.5 Inspec+ion Documentaticn

The results of all inspecticns made in accerdance with this
section shall be recorded by means of the documentation
vequirements described in Section 6.

6 DOCUMENTATION
6e1 Pipe Supoort Design Drawings

The detailed design all pipe suprorts cover ed by this
specification is depic ted on the pipe support design drawings
pre"a'=ﬂ by Prcject Engineering, San Francisco. Field rev*sxons
to the pipe supco*- design drawings are permitted as provided in
Parag aphs 4.2 and 4.3 or by specific ccrrespondence from .ho
Project Engineer. These revisions shall be approved by the
Mechanical Field Zngineer and shall be recoried on "as-buile"™
pipe suppcrt desicgn drawings. Changes, other than the akove,
shall pe submitzed <0 SFHO Engineering for approval in accordance
with the Field Inspection Manual (FIM). Field Change Notice
(FCY) shall nct be used for changes tc ASME III Class I piping
hangers.

h Q..*Q (B

In cours2 of the installation inspections regquired by Section 5,
the pipe support design drawirngs shall ke further revised <o
record "as-built" conditions, showing final spring hanger load
se+ttings and similar pertinent design data.

The M"as-buil<" pipe

re support design drawings shall be transmitted
+to0 Prcject Engineering, San Francisce, for review, final
approval, and in corpora*ion in the permanent project records. If
the “"as-built" desi is found ¢c be unaccep=abla, Project
Engineering, San P*anc'sco, shall make agpropriate revisiorns to
the design, and reissue the pipe support design c:awx gs to <he
Field for further action. All necessary rework shall be subject
to the inspections and aprrovals descrited in Section Se

6.2 Pipe Support Installaticn Faview for Piping
2-1/2 Inches in Diameter anéd Over, Form P-129S3

Appendix B, Form P-129S3 is used to record all inspecticns and
approvals as specified herein anrd to reccrd all deficiencies
noted and actions taken in the field. 1Its use is further
described below.

a. Appendix B, Form P-129S3 is initiated by Project
BEngineering, San Francisce, by £illing out Columns 1o 24
and 4. A separate form is used for each piping svstem.
The forms are then transmitted to the field.

b. Upon receipt of Form P-129S3, the responsible Field
Engineer completes Column 3. Upon ccmple+ion of <h
suppor< x" tallations and the recuired inspections, and
after all remedial acticn has been carried out
satisfacto:ily, the Field Mechanical tngineer signifiss

0

g Y
L,' ." v T
14 J



Ce

e,

his approval by initialing ard dating Column 5 and 6. EHe
then passes the form on to the SFHO Stress Engineer.

(Delet24d)

In the course of his inspec
a description of any no%e
returns tne form =

corrective

oted deficiencies,
final apgpreoval b ~a-*ng
transmitted to Project
retanticn in the permanen

Legend for

b

Column

o

Column

Column 3

Column &

w

Column

Column 6

Column 7

‘e Stress Engineer enters
Llencies in Column 7, and
n-“~cal Engineer ‘c* .
ctory resoluticn of any
Tngineer signifies his

n 9. Form 2-129 is then
ring, San Francisco, for
roject records.
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£illing ocu% Form P-129S3

- Identification numbker of isometric
marksd-up sketch shoewing locations of
supports and restraints

- Identification and revision number of %he
current Support restraint sketch to be
reviewed

- Check ( ) if surport/restraint assembly is
installed

- SS = spring support
PS = rigid support
CS - constant SULpor:

RR = rigid restraint
MR - mechanical restrains
A = anchor

- Field encineering will cneck installation
against ¢FHO approved final
suppecrt/rastraint sketch. If no

discrepancies exist, €fie2ld engineer will
initial and cdate this coclumn.

- Field Enginesr will initial and date %his
cclumn at +he same %*ime he signs Column S.

- Identification of discrepancies and remarks
recorded by field gquality control and SFHO
stress engineers. Field engineering will
iasure these items are corrected.

Ccolumn 7A =~ Installation requires
modifications or rework as
. noted.

Column 72 = Installation deviates from
final support/res+traint
sketch as noted. Field to
take corrective action, if
specified. Reinspection by
Stress Engineer is not

13 509 us0



required. If installation
is acc-ptakle as is, so
state.

Column 7C =~ Check ( ) if the acceptable
support/restraint deviations
as noted in column 78 are
significant and require an
"as-built®" sketch. .

Column 8 - Check ( ) by:

(a) tress ergineering after column 7A is
completed and corrected

(b) Field engineering after column 7B is
completed (with initials and date)

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

Column 9 - (&) If no installat.on deviaticns
:equir-“q medifications or rework
exist, SFEQ stress eﬂgﬂneerqu will
initial and date this cclumn.

(by If corrective action is specified in
Column 7B, Stress Engineering will
initial and date this column after
Field Engineering has initialed and
dated Coluﬂn g, siqni'ylng completicn
of the sprcified ac%ion.

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

Appendix E, Form P-119S83, is used to record all inspections and
approvals as specified herein, and ¢o reccrd all deficiencies
noted and actions taken in the field. 1I%ts use is further
descrioed below.

a. Project Engineering, San Francisco, will define score of
review effcort and assemble review packages consisting of
the appropriate review data sheets and flll out Columns 1
through 5, Appendix E, Form P=119s3.

b. Upcn completicn of the support installations and the
required inspections, and after all remedial action has
been carried out satisfactorily, the Field Mechanical
Engineer signifies his aprroval by initialing and dating
Celumn 11, 13, 14, 1S5, 16, 17 & 18. He then passes the
form on to the SFHO Stress Engineer.

C. (Deletegd)

d. The Stress Engineer enters th
deficiencies on th2 small pzr:
form with the isometric to the
corrective acticn. Upon La:;s
noted deficiencies, the Stres

e description c¢f any noted
g ~sc~°tr‘: and returns the
Field qineer for

a ry resolution of any

En ree: will £ill cut

16 3 rnr
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Columns 6 through 13, and 19, and signifies his final
approval by dating Column 20. Form P-119 is then
cransmitted to Prciect Engineering, San Francisco, fer
retention in the permanent prcject records.

legend for Filling Cut Form P=-119S3

Columns 1 Line identification number and descripticn. .
chrough 4

Column S Design is per Small rfipe Engincering Manual.
Column 6 Design is by ccmputer analysis.

Column 7 Gravity span between suppcrts is appropriate.
Column 8 Seismic span between restraints is approprriate.

Column 9

'U

iping flexibility be .ween first restraint and
moving terminal points is sufficient.

Column 10 Remainder of pipe is sufficient for thermal
flexibility.

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

Columr 12 Thermal flexibility in as-built conf:iguration is
sufficient.

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

Column 14 Field Fngineer's signature and date of
acceptance of installation.

Column 15 Total number of suppcorts/restraints required per
isometric drawing.

Column 16 Total number of suppcorts/restraints actually
installed.

Column 17 Total number of incomplete installations
(deficiencies) per iscmecric.

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

Column 19 Remarks, notes, discrepancies, etc

Column 20 P?iping Stress Analysis Group Engineer's
signature and date of acceptance of design and
installa<icn.

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

\\J‘:}}
- (N



APPENDIX A

ADJUSTMENT METHODS FOR PIPING SYSTEMS

I. Rigid hangers in %<he following listed systems shall be
adjusted using a dynamometer in accordance with Secticn 4.8.1.

Main Steam, Feedwater, Steam dump <c ccndenser.

II. Rigid hangers in the fcllewing listed systems shall be
adjusted using a dynamomater as ocutlined, or by using a torgus
wrench in accordance with Secticn 4.8.2.

All Seismic Category I Sys+tems 2-1/2" in diamezer and over not
listed above.

509 052
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APPENDICES B, D, AND E

TO be complete this specification must have the following three
appendices (consisting of four sheets) wnhich may be obtained from
the Document Con<trol Csantar,

Appendix B Large Pipe Support Installation Review,
Form P-12983
Appendix D
Figure 1 Typical Dynamom2ter Installation At a Rigid Pipe
Support, Form P-128S3
Figurs 2 Adjustment Sequence for Pipe Supports,
Form P-128S3
Figurs 3 Torgque Chart, Form P-114S3
Appendix E Small Pipe Suppcr- Installation Review,

Form ?-119s3
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Pl=-A-1lh
P1-A
P1=A-C
Pi1=A=C L
P1=F=CO2
P1-F=-C02
P8=T=AG
P8-AT-2AG
P8-A

Requirs

Required

APPENDIX F

ACCEPTABLE WELD PRCCELCURES FOP USE ON

SUPPORTS, EANGZIRS AND RESTRAINTS

rev 1
rev 0
rav 0
h rev 0

rav 2

(structural) rev 1

rev O

rev 0

rev 0

INDEZ: none

inspec4ion: Visual per F.l.M. W-1,
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CF
PIPE SUPTOFTS, HANGERS, AND RESTRAINTS

ARKANSAS NUCLEAR CNE = UNIT 2

1. SCCPE

This specificazion describes the prccedurss for the field
installation, ad;us.me.: inspecticn, and documentaticn cf
supports, hangers, and restraints fcr ANSI B231. 1 process piping

classified as Hang2r Critical.

Even though the installaticn and adjustment of supports, hanger
and restraints for Hanger Noncritical and Hanger Cris in
systems shall be of the same qQuality, pipe su,,or::. hhangers, ard
restraints for Hanger Nencritical piping systems will not be
subject to the inspacticn and decumentaticn requirements of this
specificatiocon.

2. CCDES AND STALDAERDS
2.1 Materials, fabricatic ation, and examination

Ny install
of pipe supperts fcr non-nuclear piping shall ke in acccrdance
with ANSI B21.1 Power Pigping Ccde, 1967 issu2, with Addenda.

r D Field 1.s~alla*zon, adjustmsnt, inspection, and
documentation of supports, hangers, and :estraint for AsSME
Section III process piping shal‘ be pericrmed in accordance with

Specification 6600-1=-2504.

23 The pipe sugport design drawings will indicate
whether the supports are for Hanger Critical piping systems.

2.8 The designaticn cf the agplicable Code is indicated
by the pipe support mark number as defined for the applicable
line in Specifica%ion 6600-M-2083.

2.5 In the event of any ccntlict between the requirements
of this Technical Specification and the Codes referenced in
Paragraphs 2.1 and 2.2, <he Prciject Field Engineer shall submit
the matter to the Project Engineer for resolution. Adoption of
any Code case intergretaticns and ecial rulings, or subsequent
issues of Codes, shall be subject the agproval of the Project
Engineer.

-
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3. REFERENCE DCCUMENTS

Applicable porticons of the documents listed in the Takle cf
Contents of this specificaticn are inccrporated in this

specificaticn by reference. .
4. INSTALLATION v T
4.1 Compliance witn Design Drawings

To the greatest extent possible, pipe supports shall ke installed
in strict compliance with the pipe suprcrt design drawings. It
is recognized, howaver, tnhat althoucgh the pipe support design
drawings reflect tne best information available at the time cof
their preparation, in scme cizcumstances minor variatiows in
local conditions may necessitate a modification in the locaticn
of a pipe support, or in its cverall dimensions. Under such
circumstances, and witnin the limitatiocns crescribed in
Paragraphs 4.2 and 4.3, the Field Mechanical Zngineer may
sanction the modificaticn of pipe supgpcrts without filing a Field
Change Request (FCX) or Field Change Notice (FCN). Such
modifications, however, shall be documented in accordance with
the requirements of Paragragh 6. Changes, other than “he abovs,
shall be submitted to Project EIngineering for approval in
accordance with the Field Inspecticen Manual (FIM . Fielé Change
Notice (FCN) shall not be used for changes to ASME III Class I
piping hangers.

J* H

4.2 Acceptakle Deviaticns - Hcrizental Piping
§.2.1 Horizontal Ceviations ©f Piping Support Assembly

The horizcntal lccaticn of a pipe suppcrt may deviate from its
design location by an amount noO greatesr than two (2) pipe
diameters for pices up through 12-inchzs diameter, and no greater
than two (2) feet rfor pipes 14=-inches diametar and over. This
deviation is permitted only in a directicn parallel to the pige
centerline. If the pipe sugrport design drawing indicates that
the support is to be installed with a stated amount of offset,
the same amount of offset shall be inccrcorated at the mcdified
location.

§edel Vertical UDeviations of Structurzl Attachments for
Rigid Pipe Supgcrss

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
location

b. The overall length of the hanger assemkly, i.e., the
éistance measured vertirally £rcm the pipe centerline to
the point of its attacament to the supporting structure,
is not reduced by an amount grea~er tnan 20 percent of the

Y ‘A
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corresponding dimensicn shcwn cn the pipe support design
drawing. If it is necessary to rednce the overall length
of the hanger assembly by mcre than 20 percent, a check
shall be macde to ensure that the angle througn which tne
hanger rod will swing as the pipe expands from its-.ccld
position to its not pesiticn will not exceed four (&)
degrees. If the hanger rod swing angle will exceed

«wo (2) degrees, tne hanger shall be offset by twe-
thirds (27/3) of the calculated hcrizontal expansion.
Project Enginsering should ke contacted for proper
direction and magnitude c¢f ccld tc nct movement.

By 2u.3 Vertical Ceviations of Structural Attacnments for
Variable and Constant Supports

Modification of the vertical elevaticn at which a variadle or
cons+tant support assembly is attached tC the supperting structure
is permitted within the limizaticns prescribed for rigid supports
in Paragraph 4.2.2, and provided also that the load setting oI
the spring is maintained.

4.3 Acceptable Deviations - Vertical Piping
4.3.1 Eorizcntal Deviaticns of Pipe Attacihment

No deviation in the horizcntal directicn is permitted for
supgports attached to vertical piping.

4.3.2 Vertical Deviaticns cf Fipe Attachment
The vertical location of a supper

T
attachment ¢©0 the pice, may deviace
an amount nct exceeding the follcwi

at the point of its
frcm its design location by
ng:

For Variable or Constant Sugpcrts:

m

a. 20 percent of the lengtn cf the vertical pipe run.
For Rigid Suprorts:

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

b ™o (2) feet for cpipss 14-inches diameter and over.

4.,3.3 Horizontal Deviaticns ¢f Structural Attachments -
Rigid, Variable, ©or Spring Supports

If it is necessary to mouify the herizcntal location of the pipe
support structural attachment, a check shall ke made to ensure
that the modified hanger rod angle .will nct exceed one degree,
and that the total hanger rod angle will nct exceed two degrees
when the pipe moves “rom the c¢old to the hot positicn. Project
Engineering should ce ccntacted fcr the proper direction and
magnitude of the ccld to hot pipe movement.
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4.4 Acceptakle Dewiaticns c¢f Piping Restraints Such As
Shock Suppressors and Rigid Struts

4.4.1 Locaticn Deviaticn cf Piping Restraint Assemblies
The location of a pipe restraint assembly may deviate from its
design locaticn Lty an amcunt nc greater than one (1) pipe
diameter for pipes up thrcugh 12-inches diameter, and no greater
than one (1) foos for pipes 14-inches diameter and cver. This
deviation is permizzed cnly 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 crientaticn ky an amcunt nc greater than 25°. This
deviation is permitted only in a direction perpendicular to tae
plane of the pipe centerline with the restraint axis.

4.4.3 Axial Deviacion

The pin-+o-pin dimensicn for a restraint may deviate from its
design dimensicn Ey nc more taan 210 percent. FOr suppressors,
this daviation is pernitted provicded that the cold setting is .er
Paragrapn 4.14.%.

4.4.4 If the pipe restraint design drawing indicates that
the restraint is %o be installed with a stated amount of cifset,
the same amount cf cffset shall be inccrrecrated at the modified
installation.

4.5 Welding

§.5.1 Integral Attachments

ttachments which are tc be welded to pressure boundory
compcnents shall £all under the jurisdiction of the compcnent and
be welded in accerdance with the agpglicable component
cepecification.

§.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 ¢r with ASME Section IX, using
welding procedures listed in Appendix F.

4.6 Variable Spring Suppert Installation Procedure
4.6.1 Steam or Gas Filled Piging
4.6.1.1 Before Hydrotesting

a. =Insure that all travel stcps are securely installed.

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

1153
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4.6.1.2 ter Hydrotesting )

a@. Ensure that piping system has been érained, and that
insulaticn has been installed.

b. If used, remove and store all tempcrary supports, to bpe
reinst allcd prior =o future hydrctestinge.

C. Remove all travel stops, and securely attach these stops
to the cutside ¢Z cr imrmediately adjacent to the spring
supports for re-installaticn pricr to future hydrctesting.
(NOTE: Do not attach in any manner wnich obscuress the
spring lcad scales frcm view.)

d. Check variable or constant support co’d lcad settings, and
aCjust as necessary. After such adjustment, eansure that

he cold-to-hot movamu:nts of the "Lylng, as indicated cn
the pipe support 1esign drawings, are within the remaining
travel rangss of the load scales of ths springs. If <¢h
indicated range c¢f travel is nc lcnger availarle, refer to
the Project Design Engineer fcxr guidance
4.6.2 Water Filled Piping
4.6.2.1 After System is Filled wi+vh Wwiter

a. Adjust variable or constant suppcrts to their apprcxirmate
cold load ssttings.

b. Do not remove travel stops if piring is %9 be drained
follcwing hyédzctestz.

Cc. After hydrotest, and after =7iping system is filled with
water pricr to any startup, precrerati cnal testing, or
other mode of cperation during which the service
temperature will exceed 120F, remcve all t=ravel stops and
attach them to the outside o or immediately adjacent to
the spring suppor:s for future use.

d. Check variakle or constaut suppcrt cold load settings as
described in Paragraph 4.6.1.2.¢.

e. Before normé. system service, remcve all remaining travel

tops.
4.6.2.2 Before Piping System is PCrained
At all times prior to draining the system, reinstall travel stops
cn the first three variable spring suppcrts off rotating
equipment.
4.7 Cons:tant Spring Support Installation Procedure
In general onstan' Spring sugrpcrts snall be installed fcllowing
| the p'ﬁcndu: s desc*xced for variacle spring supgperts in
i Paragrapn 4.6. ravel stop remcval and lcad aujus:m:n- are to
| be carried cut in strict compliance with the instructions for

: 509 UL/



these operations furnished by the manufacturer. Particular care
shall be taken to avoid the use of unnecessary fcrce during the
removal of travel stogs.

4.8 Rigid Hanger Adjustment Procedures .

The following procesdure is arrlicable only to piping systems
2=-1/2 inches in diameter and over. (NOTE: wWhere a piping system
1S supporteé by a cocmbination cof spring supports and rigid
hangers, thess procedures shall be conducted simultanecusly with
the installaticn and adjustment of the Spring SuUpports.)

Two procedures for the¢ adjustment of rigid hangers are described
below. These are: (1) dynamometer method; and, (2) torgque wrench
method. The dynamcmeter methcd is intended for use with piping
systems whose function may be subject to severe dynamic lcadings,
€.g., main st2am turbine trip. Piring systems in this category
are listed in Appendix A of this specification, and the
dynamome+ter metnod of rigid hanger adjustment is mandatory for
these systems. 7The «crque wrench methcd is acceptable for th
adjustment of rigid hangers on piping systems defined in

Appandix A, altnough tne dynamcreter method is recommended on
other large diametar systems, at the discreticn of the prcject
field engineex.

§.8.1 Dynamome<ter Method

Appandix D, Fi
sequence. Wai
determined on
bas:d on the
follcws.

rate the metnhcd and typical

n ¢ fecllowed must be

s That determination shculd be
! he description wnich

a. Procure tnree 20-kip* dvnamcmeters with chains and
come-alongsSe

b. Verify that all rigid supports are carrying a lcad.

Cc. Verify that the piping syster is fully insulated, and is
at ambient temperature. water systems must be filled with
water.

* This capacity will be sufficient fcr most applicaticns.
Larger loads must be handled on a case-ty-case basis.

d. Verify that all spring supports are at their cold lcad
settings, with travel stcgs remcved.

e. Install dynamometers at each of the rirst three
consecutive rigid hangers, counting £rom one system
terminal, €.g., #1, 82, and #3, Figure 2.

£f. B3y means of the come-alongs, adjust tensicn on the
dynamcmeters until eacnh is just carrying the ccld load as
indicated on the corresgending pire support drawinge.

i |
| S
&t
O

0
N
o
O

PSR TeT TR ——



. - Specification(fGOO-M-ZSOS, Rev. 3
ge. Dynamometer readings should ke within t5 percent of the
design cold lcads. If any dynamcmeter reading is outside
this range, adjust the tensicn of adjacent hangers (or
dynamometers) SO as tc bring the divergent dynamometer
reading within 5 percent of the design cold lcad. -

he vith all dy*ancneters in glace, ad
adjacent Spring Supgports tc their
settings as statad on t“° pige supcor‘
i. Recheck dynamometer lcad readings, and readjust
:5 percent of the design ccld lcad settings

ust to

if necessary.

je Tighten rigid pipe hanger nearest to the terminal from
which the cprocedure was started, €.9., #1 on Figure 2,
until rigid hanger just begins to carry the dymameraiscs
load. Than completely uﬂloac afc remove this dynamcmeter
and install i+ at the fcocurth rigid hanger location, €.Ge.,
#4 on Figure 2.

k. Adjust tsnsicn on dynaﬂome*c* at fourth rigid hanger unti
it is just carzrying the lcad previcusly t£.ing carried by
that hanger. :

l. Repeat Step (i) fcor the secord and third dynamometerse.

m. Repeat Steps (j) through (l), and continue sequen+tially
until all spring and rigid hangers have ceen adjusted.
wWhen the last three rigié khargers con the system Lhave rceen
adjusted and tigateéened in this menner, all three
dynamometers may ncw be remcvsd in turn. Witn krancned
systems, complete the adjustment ¢f hangers one branch at
a time, removing all three dynamometers on the ktranch
before proceeding systeratically aleng the header to the
next branch in sequence.

4.8.2 Torgue Wrench Mathced

Refer to Appendix D, Figure 3 which gives torque wrench settings
versus load carried for a range cf harger red sizss from 1/2-inch
througn 2-inch diameter. Its use is selr-exclanatory. The

sequence to be followed is the same as that descriced fcor the
dynamometer methocd in Paragraph 4.8.1.

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

In order to prevent hanger assemblies from loosening cduring
operation, all threaded ccnnecticns shculd be secured by cne of
the following mechods:

a. Jam nut with a héx nu=x

b. Two jam nuts (not in a tension memker) 5‘

| -
e
o
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C. Pin or coctter

d. Tack weld or stake per Cwg. 6600-M-2810

€. C-clip. .
4.10 Spring Scale Visibility

All sprinas shall be installed so that the load scales will be
clearly visictle.

4.11 Support Assemblies of Greater Strength Than Required
Pipe support Or restraint assemblies are acceptatle if components
having grsater strengtn are substituted in place Oof those
indicated on the support detail. The greater strength shculd be
understood to mean as fcllcws:
a. larger structural beam (i.e. larger moment of inertia)
E. Thicker rlates
c. Heavier hanger rcds c¢r hanger rod ccmpenents
d. larger or additicnal aneher tolts
€. Larger cor lcnger welds.
4.12 Clearance Eetween Plates at WwWalls

The clearance rcstween =he

c d the structural
atsachment plates shoull ro c
ing a
e

n over raximum cf
cseds 1/16 1inch or
erxcent of the kearing
re proper rearing.

20 percen% Of tne kearing
if the clesarance exists ov
area, grouting is raquired in crder to ens

4.13 Concrete Exgpansicn Eclts

a. Concrete expansicn bclts may be useéd only where
specifically indicated on the appropriate pipe sugport
detail.

b. where allowed, expansion bolts shall ke installed in
strict accordance with the agplicable preoject
specifications and the expansion kolt manufacturer's
guidelines.

¢. All expansion bolts shall be visually inspected for
correct installaticn and true aligninent.

4. Expansion belt installations shall be tested and repaired,
and the results shall be documented in accordance with thre
applicakle groject specificaticns.

|
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4.4 Shock Suppressors

a. The acceptakle suppressor installaticn deviation from the
design location snall be as specified per Paragragh 4.4.

bP. The cold settings of the suprresscr may deviate from the
design setting Ly an amcunt nc greater than +1/2 inch.
This deviation is permitted only if at least 1 inch of
travel remains between ’re mcdi“ed cold and hot settings
and the nesarest adjacent ends of travel.

Cc. Shock surpressors are precisicn mechanical devices and
consecuenzly must receive carsful treatment during ana
after installation.

d. After 1ns‘allat-on the suppresscr assembly shall be
protected from ﬂhys;cal damage due to normal ccnstruction
activities by preoviding wcoden cr heavy clotn protective
cove: s.

€. Under no circumstances shall the sugrressor assembly
provide hold down for sc=2ffolding, hoxs:s, Oor any other

3

egquipment.

5. INSPECTION
5.1 Initial Installaticn
Upcn completion ¢f installation and prior to hydrotest, and with
piping at ambient temgerature, the NMechanical Fiel d Engineer
shall inspect all supports on sach piping svstam for completeness
and correctness of :he installaticen, excellence of workmarsaip,

nd the adequacy of the installaticn tc perform its functicn

durxrg hyédrotest, a»“--uo, and hot functional testing. To
achieve this, tne Mechanical Field Engineer shall look for
deficiencies in installation including, but not necessarily
limited to, the fcllowing:

a. Noncompliance with pipe support design drawings

b. Insufficient clearances £fcr ccld-tc-hot expansion at
guides, stcps, and failure resstraints

c. Insufficient travel availability on spring supports
d. Offset of hangers inadequate, or in wrong direction
e. Incomplete welding cf attachments

f. Insufficient thread engagement of threaded parts

Ge ravel stops On sgring SUEpcrts not removed, except on
dra;neu water linese.

h. Temporary surgcrts and tack welding not removed fcllowing
hydrotest

N o
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i. Spring caniscters dented or otherwise damaged

j. Lock nuts missing, cr cther means for preventing lcosening
of threaded parts not provided

ke Local interferences that could impair support function

l. Suppressor cold settings incorrect

me ©il leaking from nydéraul

-~
-

n
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I

n. The overall configuration c¢f the piping system should be
inspected t¢ assure prccer slcpe, and tOo assure that no
excessive sag exists.

'

-
..

< clearance
S tC acccmmodate

iecd

O. A check shculé ke made to assure 2
uczTurs

exists between pipe and adjacen:
anticipated thermal exgpansi

m un

ot

e ﬁ|
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Se2 During Startup and Hot Functicnal Testing

The perfcrmence ©f all pire suppcrts and hangers shall be
observed where accessikl. by the Startur Field Engineer during
the startup and hot functicnal testing of all piping systems. He
shall take such corractive acticn as may ce ecessa.y t0 prevent
impairment of tne piping system cr its suprorts in a timely
manner. Particular attention shall be given to the fcllcwing:

a. Spring surpgcrts nct meving within their prescribed travel

range

b. Binding, jamming, cr galling cf springs within thei
containers

Cce Interference at guides, stcgs, anéd restraints before
' maximum expansion has taken fplace

d. Excessive gaps at failure restraints when piping is at
full temperature

e. Excessive swing cf hanger rcds

f. Sliding supports nct moving freely.
S.3 (Deleted)
5.4 Project Stress Engineer

After the Mechanical Field Engineer has completed his insgection
and acceptance of zhe installed piping and support system, the
Project Stress Engineer shall inspect the installation to ensure
that all suppor«s are pers rnxuq their intended engineering
function. Deficiencies ncted durirg this insgec<tion shall b

brought to the attenszion of the Mocnanical Field Engineer fo

correction. Following ccrrecticn cf deficiencies, tne
inC.alla.ion shall be reinspected by the Project Stress Engineex
for final acceptance.
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5.5 Inspecticn Documentation

The results of all inspections made in accordance with this
secticn snall be recorded by means of the documentaticn

requirements cdescriped in Secticn 6. :
6e DCCUMELNTATION .
6.1 Pipe Support Design Drawings

The detailed design of all pipe surrecrts covered by this
specification is depictad on the pipe support design drawings
prepared by Prcject Engineering, San Francisco. Field revisions
to the pipe support design drawings are permitted as provided in
Paragrapns 4.2 and 4.3 or by specific ccrrespcndence from the
Project Engineer. These revisicns shall ce approved by +h
Mechanical Field Engineer and snall be recorded on "as builg®
pipe support design drawings. Cananges, other tnan the akove,
shall be submitted to SFHO Engineering for approval in accozdance
with the Field Insgecticn Manual (FIM). Field Change Notice
(FCN) shall not be used for changes ¢o ASME III Class I piping
hangers.

lation inspecticns requ;*ed by Section 5,

In course of the tal
gn drawincs ahall be further revised to
did
-

V
the pipe suprort desi
record "as-pullc" con
settings and similarx

icns, shewing final spring hanger load

g

it
: .

ertirent design data.

The "as-built" pipe support design drawings shall be transmitted
to Prcject nnqzreering, San Francisco, for review, final
appreval, and inccrpcraticn in tne permanent project records. I£
the "as~-built" d2sign is found to be unacceptakle, Project
Engineering, San rfrancisco, shall make apprcpriate revisicns to
the design, ancé reissue the p"n suggert design drawings to the
Field for ‘ rther action. All necessary rework shall be subject
to the inspections a“d ag prova’s descricted in Section S.

6.2 Pipe Support Installaticn Review £cr Pigping
2-1/2 Inches in Diameter and Cver, Fcrm 9=-129s3

Appendix B, Form ?2-129S3 is used tc reccrd all inspections and
approvals as specified herein and to record all deficiencies
noted and acticons taken in the field. 1I«<s use is further
described below.

a. Appendix B, Form P-129S3 is initiated by Project
Engineering, San Francisco, by £illing out Columns 1, 2,
and 4. A separate fcrm is used for each piping system.
The forms are then transmitted tc the field.

b. Upun receipt of Form P-129S3, the responsible Field
Engineer comrpletes Cclurn 3. Urcw cempletion of the
support installations and tae required inspections, and
after all remedial action has Leen carried cut
satisfacterily, the rField Mechanical Enginser signifies

14
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his approval by initialing and dating Column 5 and §. BHe
then passes the form cn tc the SFHEC Stress Engineer.

(Dele+ed)

In the course ¢f his inspection the Stress EZngineexr enter
a descripticn of any ncted deficiencies in Column 7, and
returns the form to the Field Mechanical Engaineer fcr
corrective ac.ion. Upeon sa:-sfac ory resoluticn cf any
noted deficiencies, the Stress Engineer signifies nis
final acproval by dating Column 9. Form P-129 1is then
transmitted to Prcject Engineering, San Francisco, for
retention in tne permanent grcject records.

<

-

Legenéd Fo - Filling Cut Form P=-129

Column 1 = Identificaticn numker of iscometric
marked-ur sketch showing lccaticns of
supports and restraints

Column 2 =~ Identification and revisiocn number of the
current Support restraint sketch tc bce
reviewed

Column 3 = Check () if suppcrt/res+traint assembly is
installed

Column § = SS - spring support

RS - rigid surgc--

CS = constant suggert

FR - rigid restrainet

ME - mechanical restraint
A = ancher

Column 5 - Field engineering will check installation
against SFHO aggprcved final
suppor*/*es~:'; 1t sketch. If£ no
discrepancies exist field engineer will
initial and date this column.

Column 6 -~ Field Engineer will initial and date this
column at the same time he signs Cclumn S.

Column 7 - Identificaticn ¢f discrepancies and remarks
recorded by SFHC stress engineers. Field
engineering will insure these items are

corrected.

Column 7A = Installat ion requires
modifications Or reworK as
noted.

Column 78 = Installation deviates from

final suppcrt/restraint
sketch as noted. Field
shall take corrective
action, it specified.

~ 7 A
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6.3

Reinspecticn by Stress
Engineer is not required.
If installation is
acceptakble as is, sc state.

Column 7C - Check () if the accsptalkle
upport/rastraint deviaticns
as noted in cclumn 7B are.
significiant and require an
"as-built" sketch.

Column 8 =~ Check () by:

a) Stress engineering after column 7A 1is
ccmpleted ané ccrrected

b) Field engineering after column 7E
completed (with initials and date)

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

Colunn 9 = a) If no installation deviaticns
reguiring modificiaticns or rework
exist, SFHC strsss engineering will
initial and date this cclumn.

b) If corrsctive acticn is specified in
column 7E, S

tress _hglneerl.g will
initial and dete this column aZfzer
Field Enginesring has initialed and
dated cclumn 8, signifying cocmpletion
¢f the specified action.

stallaticn Review for Piping 2 Inches

Pip zt In
i er and Under, Fcrm P-119

e Suppo
in Diamet

o}
me

Appendix E, Form P-119S3, is used tc zreccord all inspections and
agprcvals as specified herein, and to record all deficiencies
noteéd and actions taken in the field. ts us2 is further

describ

b.

Ce.

ed below.

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 througn S, Appendix E,
Form P-119.

Upon comgleticn ¢f the suppert installations and the
required inspections, and after all remedial acticon has
been carried out satisfactorily, the Field Mechanical
Engireer signifiss his approval Lty initialing and dating
Column 11,13,14,15,16,17 € 18. He then passes the form on
0 the SFHC Stress Engineer.

(Deleted)

16
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The Stress Engineer enters the descriptiocn of any noted
deficiencies con the srmall piping isometric and returns the
form with the isometric to the Field Zngineer fcor
corrective acticn. Ugpcn satisfactory resoluticn of any
noted deficiencies, the Stress Encineer £ills out .,
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, fcr -
retention in the permanent rrcject records.

Legend for Filling Out Form P-119

Columns 1 lLine identification numker and descripticn.
thrcugh §

Column 5 Design is per Small Pipe Engineering Manual.
Column 6 Design is by ccmputer analysis.

Column 7 Gravity span between supports is appropriate.
Cclunn 8 Seismic span tetween restraints is apprcpriate.

ween first restraint and

Column 9 Piping flexibility betw
ts is sufficient.

moving termiral gcin

Column 10 Remainder of pipe is sufficient for thermal
flexibilizy.

Column 11 Structural attachment is adaquate and ccnferms
with Srall Pipe Engineering Manual.

Column 12 Thermal flexipility in as-built configuration is
sufficient. »

Column 13 Welds are sufficient and conform with Small Pipe
-ngxnee*z.g Manual.

Column 14 Field Engineer's signat ure and date of
acceptance cf installation.

Column 15 Total number of supperts/rastraints required gper
iscmetric drawing.

Column 16 Total number of supports/restraints actually
installed.

Column 17 Total number of inccmplete installations
(deficiencies) per iscmetric.

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

Column 19 Remarks, notes, discrepancies, etc.

17 509 0U/6
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Column 20 Piping Stress Analysis Group Engineer's
Y

Note:

signature and date cf accegptance of design and

installation.
A check mark () in a cclumn indicates item is
approvede.

18
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ADJUSTMENT METHODS FOR PIFING SYSTEIMS

following listed systems shall be

Ii. Rigid hangers in <h
r in acccrdance with Sectiocn 4.8.1.

adjusted using a dynamcmat

M

Main steam, feedwater, steam dump tO condenser.

IXs Rigid hangers in the following listed systems shall be
adjusted using a dynamcmeter as cutlined, cr by using a torque
wrench in accordance with Secticn 4.8.2.

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

T P~
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AFPENDICES E, T, AND E

To be complete this specificaticn must have the following three
appenéices (consisting of fcur sheets) which may te obtained frcm
the Document Control Center.

Appenéix B Large Pipe Suppcrt Installation Review,
Form PF-129S3
Appendix D

Figure 1 Typical Dynamometer Installation At a Rigid Pige
' Sugpcrt, Fcrm P-128S3

Figure 2 Adjustment Seguence Ifcr Pipe Supperts,
Form P-128S3

Figure 3 Tcrque Chart, Fcrm P-114S3

Appendix E Small Pipe Supgcrt Installation Review,
Form P-11S8S3
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Appendix D; = P128S3
Specification 6600-M-2505
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RIGID PIPE HANGER ADJUSTMENT PROCEDURE *

Appendix Dy = P114S3
Specification 6600-M-25035
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APPENDIX F
ACCE?TABLE WELD PRCCEDURES FCR USE ON

SUFPORTS, HANGERS AND RESTRAINTS

ev 1
v 0
v J
rev 0
rev 2
(structural) rev 1
rev 0
rev 0O
rev 0
NCZ: none

inspection: Visual per F.I.M. W=1.
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