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SUMMARY OF RESULTS AND RECOMMENDATIONS

An investigation was made on the prying effect on concrete expansion
anchors used with flexible base plates. A total of 26 supports from UELC
standard designs were analyzed and the prying factor "a" was calculated.
Prying is shown to be strongly affected by the type of installation, the
stiffness of the plate and the stiffness of the anchor. Prying is assumed
to occur only for the self-drilling anchor bolts which require no preload
to make them work. Calculations show that though the largest prying factor
wvas 0.18, wost base plates did not exhibit any prying action. However, in
the absence of verifying field tesc data, it is recommended that a prying
factor of 0.20 be used for all base plates in design regardless of

installation procedure.



INTRODUCTION

—— —

UB&C Bulletin (Ref. 3) recommends the use of a _tactot a= 1.2

- -

to account for the effect of prying in the design of expansion anchor

used with pipe support base plates. This report provides technical

justification for the above recommendation.

———- - : - —-—- -

In assessing the effect of prying, two d;fferent kipds of anchors
;nd i{nstallation comonly used have been addressed., First, the self-
;;1111n; or sleeve type anchors (e.g. Phillips Red Heads). These anchors
are installed in such a way (Ref. 1) that there is no need to apply a
p;;load on the bolts to attain the anchor's full design load capacity.

Io this case, if it is assumed that the nut used to conmect the base

plate to the anchor is only hand tight, tue plate can rotate and cause

a prying force on the anchor. Second, the wedge-type anehors (e.g. Hilti
Kwik-Bolt) have been addressed (Ref. 2). These bolts are installed in

opch‘a way that a considerable amount of preload must be applied in order

to gctivate the wedges which grip the concrete. Since 8 large compressive

- = -

fg:ce_}g_;pplied on the plate from thg put_agd the_vasheg:. potential
rétatio; of the plate is negligi?le until the preload in the bolt is nearly
overcome. In this situvation therefore, prying is negligible until the
preload in the anchor is overcome.

The recommended value for a to be used in design calculations has

-

been computed based on an aésessment of the relative importance of various

parameters in pipe base plate configurations.

- - — 9 i . - - . -

- - W —-



BACKGROUND

Design of pipe support base plates have generally been based on the
principle of column base plate design. However, due to the nature of the
loading (moments are relatively more important than compressive forces),
pipe support base plates are generally thinner and more flexible than
those employed in the column base plates. Flexibility of the base plate
introduces design consideration which are not necessarily addressed in the
design of the column base plates. Flexibility, however, can affect
significantly the bolt design loads and must be properly accounted for.

Column base plates supported on concrete are used to distribute the
large compressive forces of the column to the concrete. To do this
effectively, the plates nead to be very thick and therefore very stiff.
When a bending moment is applied to a stiff plate, it béhaves very nearly
as a rigid body. When the temsile load in the anchors needs to be
calculated, the assumption of plane sections remaining plane is usually
pade and some variation of the concrete beam theory is used to calculate
the anchor bolts tensile load. Pryiag in these stiff plates does not occur.

In flaxible support base plates, the assumption of plane sections
remaining plane after bending is no longer valid. The implication of this
4s that the centroid of the compression reacticn is closer to the neutral
axis than was with the case of a rigid plate. Also, there is a potential
for prying to be induced in the tensile part of the base plate which would
4nduce additional load into the anchors. The method of accounting for the
first effect has been described elsewhere (Ref. 3). A method for accounting

for prying is discussed herein.



BACKGROUND (Continued)

In g;gel_connection designs, equations have been developed (Ref. &
gg4:§)‘gq_uqcount fqt_the_prying effect when calculating the force on the
bol:t. The presence of prying in those connections with flexible plates have
§g¢n verified by tests. These tests indicate that prying introduces bolt
loads in addition to those which can be calculated with a rigid plate
theory and that these additional forces reduce the capacity of the bolt
due to static or fatigue type behavior. -

HBowever, these results cannot be applied directly to the problem of
base plates on concrete. The most important difference between them is
that the expansion anchors in concrete are much longer. Also, the

reaction of the anchor is in the interior of the concrece. Because of

this, the stiffness of the anchor due to tensile loads is much smaller
than the stiffness of the bolt in a steel-to-steel conmecticn. As will

be shown below, theprying force is significantly reduced : the stiffness

of the anchor is reduced. =

.




‘ o PHYSICAL DESCRIPTION OF PROBLEM

An example of a support is shown below. Dimensions given are
representative of actual supports preseatly used in UESC design. Other
supports with similar dimensions have been analyzed and are shown in

Table 1.
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ANALYTICAL APPROACH , »

The mathematical model used to calculate the prying force is shown
below. It is assumed that the plate is fixed at the point where the support
member is attached. Rotation of the fixed end is neglected. In this model,
F is the shear at the fixed end. It is equal to the reaction in the bolt
vhen prying 4s neglected. Q is the prying force. R is the reaction in
the anchor. The width of the beam is assumed to be "2a". The stiffness

of the anchor is K.

wdth : 2a

f
Qf -%-; Py
| Q | b |

In the steel design the prying force Q may be calculated by using

the formula found on p. 207 of Reference 5:
3
na_b...t)

Q= u‘F where: e, 82 - 20

and thhe anchor reaction is:

R, = (1+a!)F EQ. 1

Alternately, an analytical solution using conventional beam theory
may be used to calculate Q. (Similar to approach in Ref. 6.) The resulting
equation is:

Q= o,F

a
o, = 6FI (2a’+6ab+3b?)
P i (a+3b)

XK 3E
and the anchor reaction is:

Ry = (1+u,y)F




’ ANALYTICAL APPROACH (Continued)

The main difference between the two equations is that the stiffness

of the bolt is explicitly accounted for in the latcer.
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RESULTS

The results of analyses are tabulated in Table 1. 21 is derived from
the code equation (Ref S). R', is the bolt reaction calculated from Eq. 2
‘i; assuming K = =, Rz” is a tabulation of anchor reactions by including
the stiffness of the anchors. The anchor stiffness of R," was calculated
by assuming the anchor pimned a distance L from the top of the concrete
(i.e. K = AE/L). No preload is assumed in these calculations. Ry is a
tabulation of anchor reactions calculated by including theeffect of concrete
on bolt rtiffness. Tests done by the Tennessee Valley Authority (Ref. 7)
indicate that the stiffness of the anchor in concrete is approximately 0.4

times the value of stiffness calculated in Rz" above.




CONCLUSION

From the R,"' tabulatiom, it can be seen that the maximum anchor
reaction factor is 1.18 while all others are 1.00. Based on these results,

4t has been concluded that a = 1.2 represents a realistic value for the

prying factor.



ai' ® K =
a:" 9 K = AE/L
a"™ 9 K= 0.4 (AE/L)

.
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TABLE 1
PART |
NO. t L d b a Ry R2' | R2" |R2™
105-1 0.375 2o 0.50 1.0 1.0 1.50}1.5311.37]1.18
105-2 .625 4.5 .625] 1.375 1.125 1.45}11.48] 1.14] 1.00
Jo6-1 «50 2.5 «50 1.0 1.0 1.3611.38}1.1511.00
106-2 625 23 50 2:5 1.0 1.55/1.61]1.26}1.00
106-3 625 4.5 625 .875 3:123 1.2811.27}11.001] 1.00
106-4 N L 6.0 ol 2.0 . 1.48 ] 1.53}]1.22}1.00
106-5 75 6.0 1.00 4. 1 1.5 1.35/1.3811.17} 1.00
107-1 75 6.0 ;- s 9. . 1.3511.3811.04} 1.00
107-2 75 6.0 S 5. 1.0 1.5 1.2311.2211.00} 1.00
107-3 75 6.0 75 1.5 32:5 1.3511.38] 1.04] 1.00
107-4 .75 6.0 o713 . ] 1.5 1.1011.10]1.00} 1.00
107-5 .75 6.0 & 1.0 1.5 1.23]1.2211.00}1.00
107-6 1.00 6.0 1.00 Lend 1.5 1.2211.2411.001} 1.00
108-1 o 4.5 .5625 81251} 1.125 1.25}1.25}1.00] 1.0C
108-2 o - 6.0 .75 2.00 1.50 1.4811.53]11.22] 1.00
108~3 .75 6.C 1.00 1.25 1.75 1.29}11.30}1.08]1.00
108-4 75 €.0 1.00 > o L 375 1.2911.30}1.03} 1.00
108-5 «715 7.0 1235 1.875 2:25 1.28 1.28 | 1.04¢ 1.00
108-6 = | 7.0 135 1.125 2.25 1.26| 1.26|1.08} 1.00
108-7 ad s 0 1.25 1.125 2.25 1.26{1.26}1.08} 1.00
108-8 1.00 7.0 1.25 1.875 aedd 1.3011.35}1.13} 1.00
108-9 1.00 7.0 1.25 .75 2.25 1.2811.3211.120)1.00
108-10 1.00 7.0 139 1:.75 2.25 1.2811.3211.20 1.0
110-1 . 4.5 .625 .875 1.125 1.2711.2711.00] 1.00 1
110-2 Ny . 6.0 1.00 2:25 1.75 1.2911.3011.08] 1.00
110-3 .75 7.0 .25 1.25 2:.25 1.2911.30|1.08} 1.00
B Qia)r= 1425y p
1 1 28 20
BEI 2 4 + 32
R, = (4a,)F = 1+ 6::1 (Za.7 6ab + 3b°)
X + 'sﬁ (a+3b)

Dimensions
in inches
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913 Tampa Road
Knoxville, Tennessee 37923

May 21, 1981

Mr. 8ranko Galunic

Structural Analysis Group

United Engineers and Constructors
30 South 17th Street
Philadelphia, Pennsylvania 19101

Dear Branko:

Enclosed are copies of the data obtained from the tesfs performed on
May 7, 1981, when you visited our laboratory. These tests were performed under
the authorization of P.0. No. 9763.006-210-9, Serial No. SNH-683, and were tests
to determine the prying factor for Part No. 807-2 subjected to bending about the
strong axis of the attached steel W-section. Also enclosed is a copy of one
sheet of notes along with a graph showing the variation with applied moment of
the load in the top two bolts of the four-bolt attachment.

The results of the first tests in the project designed to measure prying
factor were encouraging, The method of gaging the bolts and the plate was
satisfactory, and the test results appear to be reasonable. Based on the test
results, part of which are illustrated on the enclosed sheets noted earlier,
the following conclusions are drawn:

(1) There was no evidence that any prying occurred at any stage of the
testing. The plots of boit load versus applied moment, as shown on the enclosed
graph, indicate that the sum of the loads in the top two bolts increases linearly
after the load in each bolt exceeds the applied preload. There is no sharp in-
crease in bolt load at any stage as one would expect if prying occurred. Also,
a study of the strains in the gages located along the diagonals near the top
corners of the plate (Gages 4 and 7 on the data sheets) indicates a very small

tension in the plate at these locations; if a prying force were acting at the

top corners of the plate, these gages would be expected to read compression. Thus,

the conclusion is that no prying occurred in these three tests.




2

(2) As indicated and discussed on the enclosed sheets, the straight
line portion of the bolt load vs. applied moment curve did not pass precisely
through zero. The reason for this is believed to be related to the definition
of “zero" for test purposes and the stress condition in the anchorage system
when the instrumentation was zeroed. In any event it is clear that in the straight
line portion of the curve, the ratio of the change in moment at the face of the
concrete block to the change in load in the top two bolts is equal to the effective
moment arm of the resisting couple. This moment arm was 8.48-in. and 8.79-in.
for the two applicable tests, with an average for the two of 8.64-in. The moment
arm predicted by UE & C Power Division Technical Bulletin No, 7 is 8.5-in.,
remarkably close to the value obtained from the test results.

(3) In Test 81-8-1 the bolts were torqued to 192 ft.-1bs. as specified in
"Installation of Concrete Expansion Anchors,” No. 9763-006-18-17, Public Service
Company of New Hampshire, Seabrook Station, United Engineers and Constructors
Inc...January 4, 1980, Revision 1. There was a time lapse of approximately four
hours between the application of torque to the bolts and the performance of the
test, sufficient time to permit a large part of the loss in bolt tension to occur
and for the curve of bolt stress versus time to level off to a stress that was
decreasing very slowly with time. As shown on the enclosed graph, the load in
the top bolts at zero moment is approximately one and one-half times the design
load in the bolts and increases only a nominal amount as the moment is increased
to the design value. Thus, it appears that in a correctly installed anchorage, the
magnitude of the preload in the bolts is greater than the design load in the bolts
and that this load does not increase appreciably as the moment on the anchorage
is increased to the design value. As we have discussed, this situation is a
desirable one, particularly where dynamic loading is possible.

Our next step in testing will be to test the same attachment with a pre-
load in the bolts of approximately 4,000 1bs. Then, we will rotate the block 90°

{



3
and test weak axis bending. Next, we will cut off the steel beam and perform
a tensile test. Finally, we will weld the steel beam back together and test
a cantilever beam in strong axis bending to failure. I will be in touch with
you at every step of the testing program, and we can modify the plarned order
of tests if it seems advisable,

I look forward to our continued effort.
Sincerely,

EA

Edwin G. Burdette
Consultant

Enclosures.

EGB/vaw
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et JUL 16
RAI 210.71

Provide a numerical example for each of the following flexible plate
and bolt configurations showing the calculation of allowable axial
loads and bending moments.

a. Square plate/four bolts, either bolts.
b. Rectangular plate/six bolts.

Provide the loaac-displacement curves for the anchored bolts on which
the allowable bolt loads are based.

RESPONSE

Exhibit 210.71-1 includes calculation for the following cases:

a. Square plate with four bolts.
b. Rectangular plate with six bolts.

The allowable bolt loads are based on the following formula:

Maximun Allowable Design Load = E%

Where Fu = Ultimate Static Capacity of the anchor based on manufacturers’
static test for the applicable strength of concrete.

Load - Displacement curve was not used for determing the allowable loads because
the design loads are within the linear portionm of the curve.
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210.72

RESPONSE:

The pressurizer spray valves identified in FSAR 5.2~1 are not in
conformance with the Codes and Standards Rule, Section 50.55a of
10CFR Part 50. These valves are constructed to Section III, Class
1 of the ASME Boiler and Pressure Vessel Code, 1971 Edition,
through the Summer 1972 Addenda, whereas the regulation requires
these valves to be constructed to the same code and edition
through the Winter 1972 Addenda to the code. In order to
determine the acceptability of these pressurizer spray valves,
provide an evaluation between the Summer 1972 and Winter 1972
Addenda to the code and identify any differences between these
Addenda and assess the impact of the differe ces on the
pressurizer spray valves.

The spray valves have been reviewed against the Winter 1972
Addenda and found acceptable. The Westinghouse equipment spec.
provided a level of quality that met both Summer 1972 and Winter
1972 Addenda. The attached table provides a comparison of these
addenda with respect to the spray valves and shows no impact on
these valves.



s

-~

/\ .
f - ' \ -
- I S — | *[
AlTACIHEN] -
SUNRIER 72 N0 WINTER J2 COOE COMPAR)SON -
by m‘ |
P A ’
COOE PARAGRAPN suwer 72 ' viniie 2 | IMPACT ON VALVES
MA- - RESPONSIBILITY FOu ©%. WENT CODE MA-2140 - RESPONSIBILITY FOR COMPONENT COOE NA-2)40 - CATEGORIZATION OF LONDING CONDITIONS | MOWE
CLASSIFICATION CLASSIFICATION
: Cowponents of & nuclear power system -‘:‘ The Equipment Specification for which the
ine Owner of a muclear plou. directly The Dwner of » a-cluf‘c-" plant, directly Subject to conditions which can be prov valves were dest to (G-678844 Rev, lL
or t his agent, ible for | or M3 sgent, rumm. for for in detign In order te satisfy applicable defines the load uuﬂtlo- nd the liaitin
determining the ummm M Class(es) for | determining the appropriate Code Classfes) for lnul tafety colteria. For the

each cmt of the nuclear power plant and
shall specify these Code Classes in the Design
Specifications s required by NA-325).

- — v —

aach compopent of the auclear power plant and
shall specify these Code Classes In the Design
Specifications as roquired by BA-128),

purposes of
these conditiens are fed In Ihis
m- of the Coda » hll-:“'

‘nl Class ) s thereof,
n addition to satisfylng unu lh!h nd
design rules oﬂoﬂlo“ for the Deslign Cond!-
tlons defined fa N8-112, shall be evaluated
::MM‘M| a-«um categorized as

t

Normal Conditfons
Upsat Conditions (Incidents of Moderate
requency)

F
me rgency Conditions requent Incldents)
h-lul Conditions (tL“lq Fawits)

Testing Conditions

For definitions of M 1 conditions,
refer to X8-3113 »d NB-3104, fgn L
snalysts rules fo, -’ of these condit
are glven In 24-3200, .1th the exception thet
Feulted Conditions are considered In Appendic F.
Additional or ﬂlmoun crlurh are 1ded
by the specific Subarticles
ha-13300 ne- 'cr ol kut the Faulted
Conditions, which are alto comsidered in Aypend!
Gt the sccaptsbliity coiteets bo b sot
define ty criterin Lo applied
for Faulted Conditions in the Design 1"
cotfons, The rules In Appendix F shall be
mlm fn all fastances waless alternative
lementary criteria, requirad by publis

lnl ond safely contiderations for specific
narlcc-.m.ﬂ.ohnlnh
applicable by t ‘s Design Specifications.

In any case, the type of systom analysis
{elastic or Inelastic) used by the system de-
signer shall be Indicated in the Design
Specifications (see F-1322.1).

{o) Core Sypport Structures
(In Preparation)

strusy levels for

Class t nd tlm 3
. BR s e uiom
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(c) Class MC components, ta additi s te

satisfying stress Vimits and design rules

established for the Des Condit deflined

e v et ot
' » M- ¢

and NE-2130.2 (Wisnfle’and Jet Effects).

(4) Class 2 and Class ) components and the
lq‘rru thersof are avaluated n accordsnce

with design criteria which do mot explicitly .
recognize the categorization of !ﬂlh' con-
ditions fn the manner described In WA-2140(s)
for Class | 5. The specific component
design rules of thls Section establish criterts
for the definition of the applicsble Design
Conditions, and these rvles conform iy
with those of MB-3112 which are applicable to
Class ) cosponents. If postulated conditions
other than those contidered fn detevmining the °
Design Conditions are of structural sigaificence |
for Class 2 or Class ) components or are required|
by system safety criterin or by regulatory
authorities having Jurisdiction st the suclesr
power plaat site, the Dwner shall describe the
conditing and provide design criteris as 2
separate contractwal irement beyond the

scope of this Section of the Code.

NA-2110(c)

(c) TInis Section of the Code recognizes that
components of a nuclear power systes say be
subject to conditions which can be provided for
in the cnur in order to satisfy safely
criteria. For the purpose of uﬂc; these
conditions are ldentified in this t

the Code as follows:

fon of

normal Conditions

Upset Conditions (Incidents of Moderate
Frequency)

{mergency Conditions (Infrequent Incideats)
Faulted Conditions (Limiting Faults)
Testing Conditions

for definitions see N8-J11 and W8-3114,

{c) Tals Section of the Code recognizes that

ts of a nuclear power tystes may be
subject to conditions which can be provided for
In the design in order to satisfy safet
criteria, For the purpose of hslc; these
conditions are identified in this thon of
the Code as follows:

Normal Conditions
Upset Conditions (Incidents of Moderate

f )

y Conditions (Infrequent Incidents)
Faulted Conditions (Limiting Faults)
Testing Conditlons

for definitions see NB-)11) and NE-J1I4.

NA-2110(c)Revise to read: NONK
{c) The Owner of & muclear power plant,
directly or through his ageat, shall be
responsible for mxlq Such system safety

© Yalves ere classified Ly Code Thass 1, Class
and Class 1. The dnJﬂmm i3 sccomplis
by moans of the valve Spec Sheet and the walw
criteria to the establishment and inclivsion

. Equipment Specification.
in the Desfgn Specifications (see WA-1252) of
n”aguh Code Class(es) (3ec MA-2120 and :
WA-2130) and of appropriste Design snd, when
required, Operating Condition iniormat fon
(ses WA-3140).

s ..

—
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NA-3252 - CONTENTS OF DESIGN SPECIFICATIONS MA-3252 :

BA-3252(b) Add before the semicolon (s -
Each Destgn Specification shall Include: After (¢), change period to semicelon and 2110(c) and NA-2140) —_— oy
add:

RAZ1I0(c) and 2140
(s) The functions of the component or vl Smet Sostd soversd by the
apourtenance; (f) Matertals requirements iIncluding lepact - Spuetficotion.
’bl The detsign requirements; tests when applicable.
¢) The environmeatal conditions, Including
radiation
(d) ™we classification of the componest
or appurtenance (see NA-2000);
(e) The definition of the component and piping
bounderles (MA-3254).

The Design Specifications shall contain suffi-
cient detall to provide & complete basis for
construction In accordance with this Sectlon
of the Code.

. —

NB-2110(a) - SCOPE OF PRINCIPAL TERNS EMPLOYED WO-2110(a) Mevise first sentence of Fostrate | | Mone
to N8-2110(s) to resd:

{a) The term materfals as wsed in this Section i Yalve fquipment Sgecification pe wits the
:'u':q::‘. m:::o:: :: “M“I:r"rmd“".u Vatertels produced wnder an ASTH designation wie of ASTN Materials, pe
cation of Section 11 of this Code or of any I .:::“‘ 63 cumplytag with the sorves-

ot terfal I{tcatt itted » '.‘11 specification provided the ASHE
s.::: J';:. &.' “:i.“..:‘.‘-tm.ﬂ - specification 13 designated as balng identica)

' & with the ASTN specjfication for the class
Manufacturer is defined ot the Manufacturer { trpe produced e 1
. who produces the materfals to the requiresents M :: confirmed 83 ,' "'::,‘:: n‘““‘ ’
. of the matertal specification including welding by feat) :
l and brazing materfal ' specification by 1f1ed Materfals Test
! A Llcw-t or Certification from the Materialy Manw,
! ! )
! :
. ; i
! .
. Material produced wnder an ASTH designation the ANS specificat by & Certified Materials
may be accepted as complying with the Test or uﬂ'f!un'n from the

corresponding ASME specification provided the Materials Manufact rer. i
Jatter specificacion 1s indicated to be

' tdentical with the ASTN specification and pro-
vided the material 15 confirmed as complying
with the ASTH tfication by a Certified
Materlals Test t or certification from the
Materials Manufacturer. Welding and brazing
waterial produced under an ANS designation muy
be accepted as complying with the correspond ing
ASME specification provided the latter specifi-
catian 13 indicated to be ldentical with the
swS specification and provided the welding and
beazing material is confirmed a3 complying with
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N8-2420 - REQUIRED TESTS

The required tests shall be conducted for each
Lot of covered, lun-cored or fabricated
electrodes, for each Neat of bare alectrodes,
rod or wire, for each Heat of consumabie Inserts
and Jor each combination of Heat of bare elec-
trodet and Dry Blend of flux-aix to be wsed for
welding. Tests performed on welding material
in the goalification of weld procedures wil)
satisfy the testing requirements for the Lot,
Heat or combination of Meat and Bateh of weld-
ing material wied, provided the tests required
by N8-4000 are oade and the results conform te
the requirements of NS-24)) and N8-2432, The
following definitions apply.

(a) A Dry Batch of Covertag Mixture 13 defined
as the quantity of dry covering Ingredients
wized at one time in One @ixing vessel; » dry
batch may be wied tln'ly or say be subsequently
subdivided into tities to which the Tiquid
_ biaders may be to & nusber &

wel mixes [uc (c) below].

(b) A Dry Blend is defined as one or more dry
batches mixed In 2 mixing vessel and combined
proportionately to produce a wnlformity of mixed
ingredients 2qual to that obtained by mixing

the same total amount of dry Ingredients at ome
time In one mixing vessel,

(c) A Wet Mix Is defined as the combination of
a dry batch (a) or dry blend (b) and Viquid
binder Ingredients at one time fn one mixing
veisel,

(d) A Lot of Covered, Flux-Cored or Fabricated
flectrodes Is defined as the quantity of slec-
trodes produced from the same combination of
Heat of metal and Dry Batch or Dry Blend of
flux or core materials,

(e) A Meat of Bare flectrode, Rod, Wire or
Consuma®’~ insert 1s defined as the materisl
produce’ o the same melt of metal.

.
4
d

N8-2420 - AEQUIRED TESTS

The required tests shall be conducted for each
Lot o« covered, flux-cored or fabricated
electrodes, for aach Mest of bare electrodes,
rod or wire, for each Nest of tonsueable Inserts
and for sach combination of Meat of bare elec-
trodet and Bry Blend of flux-mix to be wsed for
welding. Tests performed on welding matariel
in the qualification bf weld proceduras wil)
satisfy the testing requirements for the Lot,
Neat or combination of Hest and Batch of weld-
ing materia] wisd, provided the testy tred
by MB-4000 are mede and the resulls conf te
the resants of NB-243) and M8-2432, The
following dafinicions apply.

(a) A Dry Ratch of Covering Mixt.<a 13 defined
83 the quintity of dry covering Ingrediehis
alued at one tisg i- oo alxing vessel; »
batch may be wied mﬂ or may fubs iy
ubdivided i-to ties to which the Tiquid
binders ma te ¢ & number o

be
wet mizes (l“ {c) below).

(3) A Dry Blend It dafined as one or sore dry

batches mized fn a mixiig vessel and combined
fonately to produce a wniformity of mised

ngredients equal *o that cbtained by aining

the same total amount of dry Ingredients at one

time In one alxing vetsel,

fe) A Wet Mix f5 defined as the combination of
8 ory baten (a) or dry Blend (b) and ligquid
binder Ingredients at one time In one mixing
vessel,

(4) A Lot of Covered, Flux-Cored or Fabricated
tlectrodes It defined as the quantity of elec-
trodes produced from the same combination of
Meat of metal and Dry Batch or Dry alend of
flux or core materfals.

(e) A meat of Bare Electrode, Rod, Wire or
Consumable Intert s deflined as the material
produced from the same mell of metal,

n %i{

H8-2420 Revise flest sentence to resd: r‘
The required tests shall be conducted for esch
lot of covered, fux cored, or fabricated
electrodes, for asch heat of bare alectrodes,
rod, or wire for wetal orc -l‘la or gas
tungsten arc welding, for each heat of con-
sumable inserts (backing filler metal), or for
each combination of heat snd bare ciecirodes

and dry blend of "?l'l 1o be wied fa welding.

A150 844 new subparagrarh () te resd:

108 ety o7 (e preiaass oo e
[ quantity ' rom

same combination of matericls wnder one
production scheduls.

PSR

»

IMPACT ON VALVES
Hone

fou‘“went Specification Invokes N8-2420

s

S e —

b
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HB-2432 - CHEMICAL ANALYSIS OF FILLER METAL OR  |NB-2427 - CHEMICAL ANALYSIS OF FILLER METAL OR N8-24)2 Revise to read: -
WNELD DEPOSITS WELD DEPOSITS Rone L
A chemical analysis shall be performed on A chemical analysis shall be performed on | MB-243% CMEMICAL ANALYSIS TEST

ferrousalloy Numbers A} and AS, Table Q-11.) ferrousallioy Mumbers A7 and AR Table Q-11.)

MO 1y a of the Specification,
of Section IX of this Code and nickel-base alloy|of Section 1% of this Code and nickel-base alloy | Chemical analysis of filler metal and/or nl< AL

weld materials for the elements required by the |weld materfals for the elements required by the deposits shall be made In accordance with 1"32
applicadle welding material or welding procedure appiicatie welding material or welding procedure NB-2420 and as required by the following
specification. The specimen fer chemica) specification. The specimen for chesical subparagraphs . .

analysis of the welding material shall be analysts of the welding material shall be

vemoved from undiluted weld deposits or filler |removed from undiluted weld deposits or filler NE-2432,) REQUIREMENTS FOR CHENMICAL ANALYSIS
wetals as specified fn (a) and (b) below: metals a8 specified In (2] and (b) below:

The fillar metal or weld deposit shall be
(a) For bare electrode, rod or wire filler (a) +ar tare electrode, rod or wire {i)ler analyred for the elements 1isted In Tadle
wetal used with a 'u metal-arc welding or the |meta) wsed with a gas metal-arc weldidg or the NB-2042.1-1. The results shall be for
105 tungstenarc welding processes, the chemical [gas tungstenarc -':|u| processes, the chemical faformation.
analysls may be performed 'n the electrode, rod, Janaiysis may be performed on the elecirode, rod,
wire or consumable Insert or an undiluted weld |wire or consumable Insert, or an undijuted weid N8-2432.2 SAWPLING REQUIREMENTS FOR FILLER
depos it made with the wir or consumable Insert;|deposit made with the wire or consumable fnsert; RETAL O ITED METAL ANALYSTS
(b) For al) other proce: .es and filler metal, Sempling for filler metals and/or fted |
the chemical analysis sh: |1 be performed on an metal analysis shall b a3 required below,

© wndiluted weld deposit. !
(a) When consumatle | (backing filler
I wétal), bare electrode; rode or wire filler

wetal wied with gas metal arc, gas tengsten
arc, or plassa arc welding processas, &
chemical analysis shall be performed on the
electrode, rod, wire or consumable fnsert |
(back fidter metal), or on & weld deposit
rade with the bare electrode, rod, wire or
consumable fnsert,

'
(b) Chemical amalysis sbhall be formed on
o weld deposit for walding materials wied
with processes other than those 1isted In (a).
The weld for analysis shall be made wiing the
rocess and the combination of materfals
ing certified.

1 erl

- —— -

: Auriu & Low Alloy Materfals
C.Cr Mo NI Ma S0P 5.7 Cu
Chromium and Cr-N1 Stataless Materfals
C,CR Mo N1 Mo 51 7.5 v.C0 ¢ Ta 71 Cu
[Nickel and Ni-Alloy Materials
t.(r.n.ll,!h.ﬂ.’tl + Ta lu,Fe Lo

oo
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NB-212) - PERMITIED MATERIAL SPECIF "CATIONS H8-212] - PERNITYED MATERIAL SPECIFICAT10NS NB-2121(7) Add M-2121(1) to resds Rot applicadle,
(a) Pnum-nlmln material and materis) (2) Pressure talning materia) a 12l t {"-. This addresses fnstrument lines. Yalves have
welded thereto, except o3 permitied fn M-8, -n'u therete, sacant’ss s Ky in WB-443% l'l ':-:ﬁ::'.:: b and :.:::‘-s'ﬂ.:? of el ends. Valves do moi wie flared or
ThcTicept for cladding which 1s 105 or lass of tha axcapt for cladding which 15 105 or Tess of ®aterials made 1o specifications sthar than conpression fitting Jotnts.
the thickness of the base material (see N9- the ;:::nu of the bass materfal (sne N3- thote 1isted 1n Ix T of this Code pro-
3122) shall conform to the requirements of one N22) shall conform o the requirements of . ode v:b‘ EMat the fittings are fa conformance
of the specifications for materfals 'Im in of the ifications ror materials glven In ~ with the requiresents pr 8-3677.4 and the
Tadle 1-1.1, Taile 1-1.2 or Table 1-1.3 of Table 1-1.1, Table I-1.2 or Table 1-1,3 of Batarlals are deterningd to be adequate for the

Ix 1 of ths Section of the Code and te x I of this Section of the and te service conditfons by ghe Instrument plping
a1 of the spectal requirements of this Article | al) of the 121 requirements of this Article System designer,
which apply to the product form fn which the which ly.::‘m product form fa which the
saterfal Is used, -.am:f'u wied, 4
(b) Other materta) shall conform te the () Other materta) shat) conform to fhe ! !
requirements of the specifications for matertals requirements of the specifications for materfils }
Histed In Table 1-1.1, Tadle 1-0.2 or Table I- Mstes in Tadle ‘-l.l, Tabla 1-1.2 or Table 1- /
1.3 of Appendix | unless otherw!se cnltn‘ by | 1.3 of b‘:uh unless otherwise cmluu by
Other articles of this Section of the Code, Other articles of this Section of the Code, i
(c) The Matertals Manufacturer shal) satlsy, (c' The Matertaly Manufacturer shal) lllllf{ }
a1l of the requirements of the materfal specifi-] o1 of the requirements of the materis) tpecifi-
Catlon and of this Article, except as provided | catfon and of this Artlcla, except as provided
in n8-2122. in N8-2122,
(d) The requirements of this Article do not (4) The requirenents of this Article do mot
Wwply to items not 4350ciated with the pressure- l{ to ftems not assoclated with the pressure- »
retaining function of & component Such as shafts| reta ning function of & component such ay shafts, !
Stems, trim, bearings, bushings, wear plates, Stems, trim, bearings, bushings, wear plates, ;
nor te seals packing, gaskets and valve seats, nor te seals packing, gaskets and velve seats, i

!
NB-2160 - DETERIORATION OF MATERIALS In SERVICE ¥8-2160 - DETERIORATION OF MATERIALS N SEmyicE HB-2160 - At end or paragraph add the following: | mone:

Consideration of deterforation of materials Constderation of deterforation of matetlals Spectal consideration shal) be glven to the The [quipment 1fication nﬁlb=" ::".
" caused by service s generally outside the $cope | caused by service 13 a1ly outside the scope Influence of elements such A% copper and ., - wit of copper, lead, aluminum, vYalve
of this Code. It 12 the respons(biiity of the | of thfs . It s rasponsibility of the phesphorus on the effects of frradiation on ine complied with the revision,
Owner to select materfals suftable for the Owner to select materfals sultable for the properties of materfals (Including weldt
conditions stated In the Design Specifications conditions stated In the Design Specifications materfals) in the core It 1ine reglon of the
(WA-3250) with specific attention belng glven (MA-3250) with specific attention being glven resctor vessel. Any spetial frements sha))
to the effects of service conditions upon the to the effects of seryice conditfons upon the be ;mmu In the Desfgn Spec flcations, (See o
troperties of the materfals, properties of the materfals, M- and nB-3124,) 30 specified, the
check analysts shall be made in accordance with

the base metal specifications and In accordunce
with ¥8-2420 for the -l‘ln materfals,

i

} ¥

e
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18-2510 - EXAMINATION OF PRESSURE-RETAINING
MATERTAL P

‘ressure-retaining materfal shall be examined by
ondestructive methods applicable te the material
nd product form as required by the rules of tafs
whbarticle, excapt for pumps and valves with fa-
‘et piping connections 4 fa. nominal plpe size

nd less and except for sesaless ‘ln. tubes
nd ""lo’l 2 In. noainal plpe size and less,
see NB-3673). The 2 inch size exemption does
ot apply to heat-exchanger tubing.

Tat pliping comnections
and ‘ oy
and Lty

-

e = EXAMIRATION OF PRESSURE-RETAINING
— PRATERTAL

Pressure-retaining matertal shall be examined by
nondestructive methods applicable to t'c material
and product form as required by tie rules of this
Subarticle, except for rqu and valves with in-

in. nomi
€38 and except for seamless
% 2 In. nomine) plpe 3ize and lets,
(sea RB-3673). The 2 fnch size exemption does
opply to heat-exchanger tubing.

NB-2510 - Revise to .Lm

examined by nondest
to tha materfal and
:n rules of this

|
(8) Pressure retalning material shall be
tive methods applicable
t form as required by
fele, axcept for s

1 plpe size vilves with falat piping connections 2-in.
fpe, tubes nominal plpe size ‘ 85, Sesmless pipe,
tubes, and fittings }2-1n, nominal pipe size and

re mat,
heat exchanger ul""'

ng 4-1n. néminal plpe size
article or llru
performed, fn |

i b (vhen t 15 mtkilr

penetrant n-'u
few of volumetric exasination,

ined by the rules &/ this
fubarticle cnuu the requiresents of H8-3673
The 2-1n. s1ze axemption does not apply

te
tl For forged and cast punps and vhlves with
nlet plping connections over 2 fa., w te and

tions way

xcept the walding ends for cast s and valves
hal] be radlographed for & -mmmm of
section thickness of

None .

Al valves diess of size are subjected
to nondestructive exaninations by the foulp
Specification,

Yalves meet the revision,

M wald) from the final welding end.
: !
: T
"8-3213.2) - LINIT ANALYSIS-COLLAPSE LOAD N8-3213.2] - LIMIT ANALYSIS-COLLAPSE LOAD M=3210.2) Revise to reads None,
fhe methods of Timit analysis are wsed to com- The methods of Jimit analysis are wsed to com- B0-3212,2] - LIMIT ANALYSIS-COLLAPSE LOAD Al limiting stresses specified In the spec

pute the maxioum load a structure sade of f1deally
wlastic Mttnh»hﬂnin: saterfial can carry.
Ihe deformaticns of an ideally ‘mm Structurs
Increase without bound at this » which fs
termed the "collapse load", Yy

deformations of an fde
termed the "collapie load®,

pute the maximum Toad » structurs made of deally
H:ule (umlnh-ur‘uh"
L ]

y

increate without bound 2t this

saterfal can carry,

i

astie structurs
o, n%c_i is
]

the maximm Joad
tructurs mads of |

ing) mater!

deally ‘\c

con carry.
of !
bound at thls
Toad®

fs » iuhlq-n

of moment or force

prisary structure wn?’ s a fallure
defined

the Jowe bound theorem of liait
nalysis s nuh‘l-. the primary structure.

The methods of 11dit analyils are wsed to compuie
combination of leads »
a1y plastic (nonstrain-
The deformations
tic structure increase without
fch 13 termed the “collapse
Asong the wethods wsed 1 Mieit analysis
walch atsumes alastic, perfect]
plastic, material tehavior and a constant Jeve
those redundant structural
elements In which wembrane-yleld, plastic-h
or critical buckling Joad has beea reached.
Increase In Joad must be c~_ompanied by & stable

"L

callon are below or equal to the yleld stre

|

P —— -




e

s o 7 \ T
i Sasasiiow SUWER *72 -(‘1’ vintR ' IMPACT ON VALVES
NB-3225 - FAULTED CONDITIONS NB-322% - FALTED CONDITIONS NB-2225 Revise to no!l Rone . i

If the Design Specificaticns ‘M-uu) specify

any Faulted Conditions, N8-3113.4, the rules

which may be wied In evaluating these conditions
tly of all other conditions, ars glyen

in the following s and »
swwarized In ﬂ.'xm:‘” -
M8-3225.) - PRIMARY STRESSES

Primary stresses are o be evaluated In accor-
dance with » 1imit snalysis procedurs, NB-
3228.2, and the specified loads are not te
exceed 100 per cent of the Jower-bound collapse
load (see NB-3213.22).

NB-3225.2 - LINIT ANALYSIS

In applying the |imit analysis procedurs, the
yield strength value used 15 to be equel to
the greater of 150 per cent of the tabulated
S_ value or 120 per zeat of the tabulated
yTeld strength, with both values taken st the
appropriate temperature.

1B-3225.3 - PLASTIC ANALYSIS

At an alternate to the procedure of N8-3225.)
and NB-3225.2, sbove, a plastic instability
analysis may be performed, considering the
actual strain-hardenipng characteristics of the
material, but with the yleld strength adjusted
to correspond te the tabulated value at'the
appropriate tesperature fa Table 1-2.1 or 1-2.2.
The specified loads are not to exceed 90 per
cent of the plastic Instabliifty loads,

¥

If the Design Ifications (NA-3250) specif,
n‘ Faulted uz::lm. KB-3113.4, the ms . |
which may be wied In nulu:::, these cond{tions,
;. tly of all other Itfons, are glven

LT R

¥8-3225.] - PRIMARY STRESSES

Primary stresses ars 1o be eviluated In accor-
dance with & Vimit snalysis procedurs, NB*
3228.2, and the specified Toads are not te
excead 100 per cent of the lower-bound collapse
Toad (see ¥B-3213.22).

NR-2225.2 - LINIT ARALYSIS

In applying the limit mi‘ﬂl procedure, the
yleld strength value wsed 15 to be equal fo
the greater of 150 per cent of the tabulated

value or 120 per cent of the tibulated
7724 strength, with both yalues taken at the
sppropriste tesperature,

N8-3225.3 - MLASTIC ANALYSIS

As sn alternate te the procedure of N8-3225.)

and N3-3225.2, above, & plastic instabi]ity

analysis mey be performed, contidering ihe

sctual strain-hardening characteristics of the

saterfal, but with the ylald strength adjusted

te corraspond to the tabulated value st the

;znnuu tesperature in Table 12} pe.d53-3e
specified Joads are not to exceed ?

cant of the plastic fastadbllity loads,

If the Design Specifitations (NA-3250) specify

any Faulted Conditions (N8-3112.4), the rules
contalned Ia 12iF may be mz;la evalusting
these Favlted ftions, independently of all

other Design and Operating Conditinns,

Delete remainder of this pa including
Figure N8-3225.]. e

Pp Specification does mot allow the compone
Stresses Lo axceed the yleld point,

N8-3235 - FAWTED CONDITIONS
The limits of NB-3225 apply.

NB-3235 - FAULTED CONDITIONS
The 1imits of NB-3225 apply.

N8-3235 Revise to n;“t

If the Deslign Specifications (WA-3250) specify
any Faulted Conditlons (N8-3113.4), the rules
contalned In Appendix F may be wsed In evaluating
these Faulted Conditions, independently of all
other Desfgn and Oparating Conditions.

-——

faulted Conditions are defined In Lhe
specification with the accepladle Timits,
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18- 00 DESIGH CF (LASS 1 AIPS NS-3400 DESIGY OF Q1ASS 1 PIPS :

NB-3410 - GEWERAL REQUIRIMENTS

(a) Rules for the design of Class | s are
In course of preparation, Uatil these rules
have been prepared any design method which
has been demonstrated to be satisfactory for
the speciffed design conditions may be wied,

(®) It i3 recosmended thet analytical snd/er
experimental stress analysls mechods be wsed
to show that the pressure-retaining portiont
of the pusp meet the requirements of NB-3100
and NB-1200.

M8-J410 - GENERAL REQUIREMENTS

a) Rules for the design of Class | pumps are
& course of preparation, Unti) these rules
have been prepared any design method wnich

has been demonstrated to be satisfactory for
the specified design conditions may be used,

\b) It is recosmended that analytica) and/or
experimenta) stress analysis methods be wied

1o show that the prassure-retalning portions

of the ;g ncel the requirements of NB-1100

and NB- X .

PUNPS ONLY

e e

NB-3400 Replace Article N8-J400 with new
Article. !
!

NB-3400 as shown fn this Addenda

NB-3541 - COMERAL REQUIREMENTS FOR BOOY WALL
TRICKNESS

The minfmus wall thickneis of a valve body Is
t0 be determined by the rules of HB-3542 or
H8-3543, except lemediately adjacent to »
welding end, whare the rule of NB-3544.8 I3
to be followed. Additional metal may be
necessary to satisfy other requireaents of
this Subarticle or for corresion allowance.

NB-354) - GENERAL REQUIREMENTS FOR BOOY WALL
THICKNESS

The minteum wall thickness of & valve body 13
to be determined by the rules of N8-3542 or
N8-3543, except temediately adjacent to a
walding end, “here the rule of NB-3544.8 Is
to be followed, Additional meta) may be
necessary o satisfly other requirements of
this Subarticle or for corrosion allowance.

NB-3541 In third 1've, delete. . . femediately
adjacent to a welding end, . . .

N8-1544.8 - BOOY CONTOURS AT WELDING ENOS

Yalve body contours at welding ends are Lo be
in accordance with ANSI-B16.5 wnless otherwise
stated In the Design Specifications (NA-3250).
For valves larger than 4 in. nominal pipe stie
the welding-end preparation shall not reduce
the body wall thickness to less than the value
required by MB-J541 within & reglon closer to
the outside surface of the neck thaa | x t
seasured along the run direction. Allgnmeflt
tolerances given In Figure N8-4233-1 shal)
apply to by-pass lines and other siallar
attached plping assemblfes.

NB-)544.8 Revise to read:
NB-J544 8 - BOOY CONTOURS AT WELDING EwDS

Yalve body contours at welding ends are to be In
accordance with ANS1-816.25 unless otherwise
stated 1a the Design Specifications (WA-3250).
Local violation of the minimum wall thickness
requirements of NB-3542 and NB-354) Is per-
alssidle proyided that this does not occur within,
4 region closer to the outside surface of the
neck then | x t messured along the run direction

The transition te the weld end preparation shall
meet the requirements of N8-3544.1 andisha!ll be
a8 short a5 possible while avoiding sharp
discontinuities, The addition of test collars
or bands, elther as Integral or welded parts,

Is allowed.

H8-1544.8 Add the following at the end of
paragraph

For socket weld ends, ~slves of nomina) size
2 in, and smaller for which the body cavity
consfsts of cylindrically bored sections shall

seet 2l of the following:

in‘ d_ shal) be port dril) dlameter

b The requirements of NB-3542.2 shall be

satisfied !

{c) Socker weld end valves of nominal stze
lrnlcr than 2{in. shali not be wsed for

IMPACT ON VALVE.
MNone
Mo effect. I
None . Cips: 1

Equipment Specification calls for ANSI 816
for socket welds In accordance with NB366) !
Also no socket weld 15 permitied of valves
above 2° size,
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N8:3612.1 - COMPONENTS WITH SPECIFIC RATINGS | NB-2612.) - COMPONENTS WITH SPECIFIC RATINGS NB-3612.) Revise as follows: Mo effect on valves. This pertains te piptn

Where standard components are vied, the pressurd
retings given as functions of temperature ia
the appropriate standards isted fa Table NE-
3691-1 shall not be excesded. Adhersnce to
these standards In no way replaces or ¢llminated
the requirements of NB-3625. Where estab]ished
pressure ratings of piping components do not
extend to the temperature Timits per-
aitted by this ;:cnu of the Code for the
materfal to be used, the ratings between those
established and the upper temperature 1ialt

in this Sectfon may be determined In accordance
with the rules established tn NB-J649.

Where standard components are used, the pressure
ratings given as furctions of temperature in
the fate standards Iisted in Table 8-
J691-1 shall not be excesded. Adnerence to
these standards In no way replaces or eifminates
the requirements of N8-3625. Where estab]ished
pressure ratings of plping componmnts do met
extend to the 0;:« temperature Timits per-
mitted by this Section of the Code for .he
miterfal to be wsed, the ratings between ’m-
established and the upper iemperature )imit

In this Section may be determined In accordence
with the rules established in NB- 3649,

b. Insert (a) before first setence
2. Add new paragraph as fo)lows:

(b) Where the adequacy of the pressure p
dasign of » component I3 estab]ished by burst |
tests as permitted in NB-3649 (e.g., ANSI 816.9
Par. B), the Manufacturer of the ¢ t shali !
maiatain & record of burst tests he has conducted

to atsure » acy of M ¢ ts and shal) H
10 certify, records shall be avatlable to I
the purchaser. '
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IMPACT ON VALVES
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WINTER *02

W8-3649 - PRESSURE DESIGN OF OTMER PRESSURE-
T RETAINING COMPONENTS

Other pressure-retaining components manufactured|
in accordance with the standards listed In
Table NB-3691-1 shall be considered sultable
for use provided the design I3 consistent with
the design philosophy embodied in this Section
of the Code. Pressure-reteining nvnu
not Included in Tadble NB-3691-]1 ma Cwsed 1f
they satisfy the requirements of N8-3200. The
pressure design shall be based on an analys!s
consistpnt with the general design philosiphy
embodied in this Socnu of the Code, or experi-
mental stress oul;ﬂo 4% oetcribed ‘. Appendin
Il or an ANSI BV6.% type burst test, The
bursting preisure In a B16.9 type burst test
wust be equal tn or greater than that of the
weakest pipe to be sltached to the component.

NB-649 - PRESSIME DESIGN OF OTHMER PRESSURE-
RETAINING COMPONENTS

Othar pressure-retaining components manufectured
In aégordance with the standards Visted In
Table MB-3691-1 shal) te considered suitable

for wse provided the design Is consistent with
the design philoscshy embodied In this Section
of the Code. Pressure-retaining c s

not Included in Table NB-369)-1 may be wded If
they satfsfy the requirements of N8-3200, The
oressure design shall be b.sed on an snalysis
consistent with the general design philotophy
embodied In this Section of the or experi-
wental stress analysis as described in Agpendix
Il or an ANST B16.9 type burst test, The
buriting pressure In a B16.9 type burst tese
susl be equal to or greater than that of the
wedkest pipe to be attached to the compodent,

NB-3649 Revise last sentence to read: Teis code parograph does Aot spply -

The bursting pressure fn & 816.9 type burst test!
must be equal to or greater than that of the '
weakest pipe to be Ditached to the component,
where the t pressure of the weakest pipe

is caleulated by the equation:

» - Bsuo, iy
where

$ ~ specified foum tensile strength of
plpe u!n?{l. pei s

t* minimum specified wall thickness of
pipe. -.2:‘{

l. * outside diameter of plpe, Inches

8-3556 - COSIDERATION OF FAULTED CONDITIONS
#8-3656 1| - PERMISSIBLE PRESSURE

Under any Faultad Conditions specified, the
permissiule pressure shall not exceed the design

N8-2656 - CONSIPCRATION OF FAULTED CONDITIONS
NE-2656.1 - PERNISSIBLE PRESSURE

Under sy Faulted Conditions specified, ihe
permissible pressure shall not enceed (hd design

" MB-2656 Revise to 0;‘“:

This applies to plping.
N8-3656 - cmmu'nau OF FALTED CONDITIONS

If the Destign Spectficetions 'u-mn specifles -
any Faulted Conditions (w8-2113.4) the rules

pressure 1®) calculated In accordance with tsure "! calculated fa accordance wi contained In Appendiz F may be wsed 1n evalusting

Equation (2) of NB-3641.1 by more than 100 per quation (2] of NB-3641.1 by more than 100 per these Favlted Conditions, Mtly of all |

cent. cent ., other Design and U‘ouun Cunditions. .

18-3636.2 - ANALYSIS OF PIPING COMPONENTS NB-J656.2 - ANALYSIS OF PIPING COMPONENTS : I

Under any Faulted Conditions, Equation (9} of Under any Faulted Conditions, Equation (9) of l

HB-3652 shall be met using & stress Vimit of NB-3652 shall de met wilng & strass limit of 4

!.05.. - d

H8-367) - SPECIAL DESIGN REQUIREMENTS N8-367) - SPECIAL DESIGN REQUIREMENTS ¥8-3673 Revise as follows: This applies to piping

for piping components exempted In NB-2510 from ([ For plping components exempted Ip NB-2510 from 1. To opening paragraph add designation

the special examination requirements of N8-2500, | the special examination requirements of NB-2500, NB-2673.1 - COMPONENTS WOT EXAMINED ~

the following speclal design rules are applicabld

(a) The design stress-intensity values, $ . of
Appendix | used in the design analysis shall be
iultiplied by 0.6;

(b) The alternating stress-inteniity valve,

S ,,, determined by the fatfgue analysis for
wddinat fpe sizes larger than | | shall not
ceed 0.‘ times the value of S5 from the "
able fatl curves, The § ¢ valves for | lnch
woninal pipe size and smad’B}'shall mot exceed
the valve of S. from the applicable fatigue
Curves.

the fellowing speclal design rules are applicable:

(a) The design stress-intensity values, S' of
fx | used In the design analysis sha i be
sultiplied by 0.6;

b) The alternating stres -intensity value,

1t. determined by the faligee analysis for
n-'ul plpe sizes larger than | inch shall not
excees 0.5 times the value of 5, from the appll-
cable fatfgue curves. The 5, ¢ values for | Inch
noninal plpe size and smaller shall not exceed
the value of S, from the applicable fatigue |
curves.

2. A4 ph N8-3673.2 followl
nro:' .:!'j:’;;(b) to nu:. -

N8-3673.2 - !iTlﬂ COMPOWENTS

Where the applicable materfal and product
form exsainations 'required wnder NB- are
performed, the full value of the design stress
Intensity, Sy, and the full fatigue curve value,
Sy, may be used a2 piping design and amalysis,

.~

— i e -
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CODE PARAGRAPH SUMER 172 wINTER 02 IMPACT ON VALVES
. VA it prrl
Table NB-4622.1-1 Table w8-4622.1-) Table N8.4622.1-1 Ravise o5 follows: Mo eff:.c.
Decrease In Temperature Minlmum Holding time Decrease in Temperature Hinimum Holding time 1. For P-numbe l.' ha 1nimm t
at Below Minlmum Specified Decressed Temperature| at Below Minimum Specified Decreased Temperature| from 1400 to lt;O. g .. T
Temperature Nours Per Inch of Temperature Hours Per Inch of
Degrees F Meld Thir' sess _Degrees § Weld Thickngss 2. Add & new Note 1A (4) to read:
|} 1
sol !' so} l‘ 4) Postweld heatl treatment 13 nelther
::, :, ::22 :t required :f pr:hlbﬂ« for hard surfacing on
base wetal hay aireported carbon content of

200 10? 2002 10? not more than 0.301,

'l:u postweld n:: u;u—n t :u:r;: Vihese postueld heat treatment tomperstures 3. Add o tev Bute " te resds
t 1Y - -3, - -

;_‘“':: :f:::” cable only to P-1, :f:::‘::: :t‘,‘f’"““' only té P-1, P-), é Note & - P-Mumber 6 material may be cooled
i ' . n alr from the postweld heat treatment holding
These posiweld heat trealment temperatures 'lun postweld heat tresiment temperziwres :mf::;;"" "", of the cosling requirements .
and times apply only to P-1, P-3, PI2A Seb 1, and times n;ply only to P-1, P-3, PI2A Seb 1, i
P128 and PI12C. P128 and PI2C,
18-5120 - TIME OF EXANINATION OF WELDS NB-5120 - VIME OF EXAMINATION OF WELOS . N8-5120(b) Revise @ read No effect.

Acceptance examinations of weldi shall be
erformed at the times stipulated in the
following subparagraphs during fadbrication

and installation, except as olherwise specified
in NB-5200 and N8-5400.

(b) Magnetic particle or liquid penetrant
examinations shall be performed after any
recuired postweld heat treatment except for
P-Number | materials,

Acceptance examinations of welds shall be
performed at the times stipulated ia t
following subparagraphs during fabricat

and fnstallatfon, except as otharwise specified
fa NB-5200 and NB-S400.

(b) Magnetic particle or 1iquid penetrint
exsminations shall be performed after any
required postweld heat treciment except for
P-Number | materfals.

]
{b) Magnetic nnklo or liquid penatrant
examinations shall be performed after any

Ired postweld heat treatment ercept that
weids In P-Number Vsaterials may be examined
either before or after postwrld heat treatment.
¥eld surfaces that pra covered with weld-metal
cladding shall ba exemined before the weld-
metal cladding 1s applied, Weld surfaces which
are not accessible afier a postwald heat
treatment shall be gxamined grior to the opera-
tions which caused this insccessibility,

18-S410 - EXANINATION AFTER WYDROSTATIC TEST

Subsequent.to the b static or pnewsatic test
of a vessel, all welds and heat-affected
surfaces Joining ferritic materials, Including
jolnts and welds wsed to repair ferritic mater-
ial shall, when physically accessible, be
examined by the magnetic particle or hqm
penetrant m~thod. All austentic stainless steel
and nonferrous weld surfaces, Including the
neat affected rone, shall be examined by the
1iquid penetrant method subsequent to an iater-
wediate or Tinal postweld heat treatment, 1f any
is performed. This examination may be performed
1efore or after hydrostatic or pneumatic test-
ing. Weld surfaces which are not accessible

in the completed vessel, |.e., those covered

ty internal or external parts of those Inside
chambers are not designed for fintermal access,
shill be examined prior to the operations

which result In this Inaccessibility. Welds
that are covered with weld-metsl cladding shall
he examined before the weld-metal cladding 1t

nplm. These Irements do not 4pply to tube
to-tube-sheet Jolnts.

1

NB-$410 - CXANINATION AFTER WYDROSTATIC TE.T

t 10 the hydrottatic or pnewmatic test
of » vessel, all welds and heat-affected
swrfaces ]oialq ferritic materfals, ldcledicg
oints and welds wsed to repair ferritic mater-

al shall, when physically accessible, be
exsained by the ».gnetic particle or ligquid
penetrant method. *11 austentic stalaless steel
and nonferrous wel. wrfaces, Including the
heat affected rone, shall be examined the
2:.“ penetrant sethod subtequent io #n later-
fate or fine] postweld heat treatment, 1f any
is performed. This exsainalion may be performed
before or afler hydrostatic or pnewmatic lest-
fng. Weld surfaces which are mot accessible
in the completed vessel, |.e., those covered
wt or external parts of those inside
are not destgned for Internal access,
shall be examined prior to the operations
which result in tAiS fnaccessibility. Weids
that are covered with weld-metal cladding shall
be sxamined before the weld-metal cladding 15
applled. These requirements do aot apply to

tube-10-tube-sheet Joints.

NB-5410 Revise to f.lnu:

After the lnruullc or poewsatic test of &
vessel, a1} weld Joints and heat affected 10nes
of uurrlu AB.C and D wied to Joint ferritic
material and welds to repair ferritic
material, shall, whea physically accessible,

be exsained by the tic particle or Viquid
penetrant method. All of the jolnt® in
sustenitic stalnless steel and nonferrows
materfals shall be ‘exanined by the liguid
penetrant methrsé afier an Intermediate or final
postweld heat tres t, If any 15 performed;
this examination be performed before or
after hydrostatic poeumatic tesiing. Weld
surfaces which sre accessiple la the
completed vessel, |.e., tiose covered by
internal or externs] parts of those inslde
chambers not desighed for internal access, shall
be examined prior to the operatton which caused
this fnaccessinility. Welds that are covered
with weld-metal) cladding 15 applied. These
requirements do apply to tube-te-tube-sheet
Joints, !

|

gre————— s -

- ——

KS-5400 applied to vessels.



Al components and appurtensnces constructed
and/or installed under the rules of thls
Section of the Code shall be hydrostatically
tested, in the presence of the Inspector.
Nuts, bolts, studs and gasketls are sxespl
from hydrostatic testing.

All components and appurteninces constructed
and/or Installed under the rules of this
Section of the Code shal) be hydrostatically
tested, in the presence of the Inspector,
Nuts, bolts, studs and gaskets are exempl
from hydrostatic testing.

1. Designate first paragraph (a)

2. A4 pew 'lfl’f'h’! (b) and (c) as follows:

(b) The hydrostatic test of each line
valve and pump with falet connections over
4-in, nominal pipe s]ze shall be witnessed by
the Authorized Inspeltor and & data report
completed for each. [See NA-8400).

(e} AN tatic test of each Vine valve
and pump with Inlet plping connections of 4-in.
nominal plpe shze smaller suil be performed
by the Manufacturer 10 noted on the dats
report form (dee NA-8400); however, this
3 statlc test necd not be witnessed
the Authorized Inspector., The Inspector's
review of the Manufacturer's test records will
be M3 authority to sign the report, (This
takes precedence over NA-5280).

| SR

RSN ( " ‘ : 2
CO0E PARAGRAPY SUMMER 02 wINTER 12 IMPACT ONYALVES ; "
NB-6111.) - WYOROSTATIC TESTING MB-6111.) - WYDROSTATIC TESTING NE-6111.] Revise us !m-m 22

The Equipment Specification does not riy
ihe valves on the bajis of size from m.ﬂ
witness point.

1
NB-1352.4 has a0 impact on control valves as the valves furnished are not fabricated.

.



Table 5.2-1, identify the code edition and addenda of

{11, Class 1 interconnecting piping to the reactor coo
E ¢ 24

d a part of the reactor coolant pressure boundary, as

in 10CFR Part 50.2(V) of the Commission's regulations.

Large bore interconnecting piping is fabricated to the
requirements of ASME III, 1974 Edition and addenda up to and

i the { _amer, 1974 addenda. FSAR Table 5.2-1 has been
revised in Amendment 46 to incorporate this information.

i

includ ng

ASME

lant




210.74 In FSAR Table 5.2-1, identify the code edition and addenda of ASME
Section III, Class 1 valves in interconnecting lines to the
reactor coolant system and a part of the reactor coolant pressure
boundary as noted in the previous question.

RESPONSE: Small bore /2" nominal diameter or less) manual valves are
fabricated to the requirements of ASME III, 1974 Edition and
addenda up to and including Summer, 1975 Edition, FSAR Table 5.2-1
has been revised to incorporate this information.



TABLE S . 2-1

APPLICABLE CODE ADDENDA FOR REACTOR COOLANT SYSTEM COMPONENTS

Reactor Vessel
Steam Generator
Pressurizer

CRDM Housing
Full Length

CRDM Head Adapter
Reactor Coolant Pump
Reactor Coolant Pipe

Class 1 Interconnecting Piping
to the RCS

Surge Lines

Valves
Pressurizer Safety
Motor Operated

Manual (3" and larger)
(2" and smaller)

Control

Pressurizer Spray

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME
ASME

ASME

ASME

I1I,
I11,
111,

111,

I1I,
111,
111,

I11,

I1X,

III,
111,

) & &
11,

III,

III,

1971
1971
1971

1974

1971
1971
1974

1974

1974

1971
1974

1974
1974

1974

1971

Edition,
Edition,
Edition,

Edition,

Edition,
Edition,
Edition,

Edition,

Edition,

Edition,
Edition,

kditi
Edition,

Edition,

Edition,

through
through
through

through

through
through
through

through

through

through

through

. through

through
through

through

Winter

Summer

Summer

Summer

Winter

Summer

Summer

Summer

Summer

Winter
Summer

Summer
Summer

Summer

72
73
73
74

72

73

75

74

75

72
74

74
75

75

72



210.75

RESPOSE:

Verify that all components within the reactor coolant pressure
boundary as defined in 10CFR Part 50.2(V) are classified as
Quality Group A and constructed to Section III, Class 1, of the
ASME Boiler and Pressure Vessel Code in compliance with the Codes
and Standards Rule Section 50.55a of 10CFR Part 50, or as a
minimum are classified Quality Group B and constructed to Section
III, Class 2, of the code if components meet the conclusion
requirements of the rule.

BOP

All components within the reactor coolant pressure boundary, as
defined in 10CFR Part 50.2(V), are classified as either Safety
Class 1 or Safety Class 2, as defined in ANSI N18.2a-1975. All
Safety Class 1 components are fabricated in accordance wi’h ASME
Section III, Class 1, of the issue in effect at the time of award
of the purchase order for that component.

Changes of safety class from Class 1 to Class 2 occur beyond the
second isolation valve or downstream of a flow restricting orifice
in interconnecting lines that form a part of the reactor coolant
pressure boundary. For line classifications, see FSAR Figures
5.1-1, 5.4-10, 6.3-1 and 9.3-13.

NSSS

Components within the reactor coolant pressure boundary (RCPB), as
defined in 10 CFR 50.2(V), are classified as Safety Class 1 except
those components exempted by Footnote 2 of 10 CFR 50.55a. The
exempted components, in most cases, are classified as Safety Class
2. 1In some cases, appropriate safety class interfaces permit the
classification of exempted components within the RCPB (as defined
in 10 CFR 50.2(V) to be less than Safety Class 2; for example, the
SIS (accumulator) test line includes non-nuclear safety piping.

In all cases, the equipment classifications are in compliance with
10 CFR 50.55a. The respective industry codes used in the
construction of equipment of various safety classification are
identified in Table 3.2-2.

Westinghouse utilizes safety class terminology, as defined in ANSI
N18.2a-1975, for classification of components rather than the
Regulatory Guide 1.26 recommendations for quality group
classification (refer to Section 1.8).




210.76

RESPONSE :

In additicn to Code Case 1528 identiiied in Section 5.2.1.2 of the
FSAR, identify all other ASME Code Cases (including those that are
listed as acceptable in Regulatory Guide 1.84 and 1.85) that were
used in the construction of each Quality Group A component within
the reactor coolant pressure boundary. These Code Cases should be
identified by the Code Case Number, revision and title for each
component to which the Code Case has been applied.

BOP

In addition to Code Case 1528, the following Code Cases have been
used in construction of Quality Group A components:

a. Piping

Code Case N-218, Testing Lots of Carbon Steel Solid, Bare
Welding Electrode or Wire.

Code Case N-228, Alternative Rules for Sequence of Completion
of Code Data Report Forms and Stamping for Sectionm III,
Classes 1, 2, 3 and MC Comstruction.

Code Case N-237, Hydrostatic Testingﬁof Internal PipingL
Section III, Division 1.

b. Small Bore Valves

Code Case 1621, Line Valve Internal and External Items,
Section I1I, Classes 1, 2 and 3, April 29, 1974.

NSSS

The ASME Code Cases utilized for Class 1 components are given
below:

Component Code Case Title
CRDM N-228: Alternate Rules for Sequence of

Completion of Code Data Report
Forms and Stamping for Section
II1, Classes 1, 2, 3 axd MC
Construction

Steam Generator 1528-3: High Strength Steel SA-508,
Class 2, and SA-541, Class 2
Forgings, Section III, Class 1
Components

1484.3: SB-163 Nickel-Chromium Iron
Tubing (Alloy 600 and 690) and
Nickel-Iron-Chromium Alloy 800
at a Specified Minimum Yield
Strength of 40.0 Ksi, Section
I1I, Division 1, Class 1




RC Pipe 1423-2: Wrought Type 304 and 316 with
Nitrogen Added

Valves 1553~-1: Upset Heading and Roll Threading
of SA-453 for High-Temperature
Bolting, Section III, Ciasses 1,
2, 3 and MC Construction

1649: Modified SA-453 - Gr 660 for
Classes 1, 2, 3 and CS
Construction

The reactor coclant pumps for Seabrook Station will be ASME
certified following the cold hydrotest at the site. Following the
testing, pumps will be N-stamped, ASME Code Data Forms will be
signed and appropriate Code Cases, if any, will be noted.



210.77

RESPONSE:

The sample lines from the steam and liquid sections of the
pressurizer as shown as FSAR Piping and Instrumentation Diagram
9.3-5, of the Nuclear Sampling System are incorrectly classified
Safety Class NNS and are unacceptable. These lines are part of
the reactor coolant pressure boundary as defined in 10CFR Part
50.2(V) of the Commissions' regulations. Since the lines meet the
exclusion requirements of footnote 2 of 10CFR Part 50, Section
50.55a, the lines may be classified Quality Group B (Safety Class
2) in accordance with the guidance provided in Regulatory Guide
1.26.

The sample lines from the steam and liquid sections of the
pressurizer are part of the reactor coolant pressure boundary and
are classified Quality Group B (Safety Class 2) in accordance with
Regulatory Guiae 1.26. This classification applies up to and
including the first isolation valve outside the containment. The
classification, Safety Class NNS, pertains to the line from the
relief valve discharge to a drain, both of which are inside the
containment.



210.78

RESPONSE:

Verify that the delay coils in the sample lines from reactor
coolant system loops 1 and 3, as shown on FSAR Piping and
Instrumentation Diagram 9.3-5 of the Nuclear Sampling System, are
classified Quality CGroup B (Safety Class 2).

The sample lines, including their delay coils, from reactor
coolant system loops 1 and 3, as shown on FSAR Piping and
Instrumentation Diagram 9.3-5, are classified Quality Group B
(Safety Class 2) in accordance with Regulatory Guide 1.26. This
classification applies up to, and including, the first isolation
valve outside the containment.



210.79

RESPONSE :

The Quality Group C (Safety Class 3) piping and valves associated
with the recirculation pumps and surge tank should be identified
on Sheet 6 of Table 3.2-2. The compounent code should be ASME
Section III, Class 3. These items should also be classified
seismic Catogory 1.

Table 3.2-2 (Page 6 of 31) has been revised to show the code
classification for the recirculation pump and surge tank piping.



(' |7, 2/0.77)
FSAR ;
Section Systems and Cowmponents

6.3 Emergency Core Cooling System

Accumulator
Boron Injection Tank
Boron Injection Surge Tank

High Head SIS Pump

Boron Injection Tank
Recirculation Pump

Boron Injection Flush Orifice
}iping

Reactor Coolant Pressure
Boundary

Sample/drain, vent and
test lines beyond the firs:
pressure boundary isolation

valve.
BeReN INTELT SuR GEMVK ~

‘szlVIII‘}"" ‘;K;,"I‘ Ao©op P L™y

Valves

6.5.1 Engineered Safety Feature

Filter Systems

Containaent Enclosure
Emergency Cleanup System

;’?ﬁﬁy_ :

TABLE 3.2-2
(Sheet 6 of 31) = e
" ANS Principal
Safety Design/Const. Code Seiswmic
Class  Codes/Stds. Class Category Buildiqg(ll) Supplier Notes
2 "ASME ILX 2 I PA v
2 ASME 11X 2 I PA v See Fote 1b
3 ASME 111 3 1 PA v See Rote 1b
2 ASME III 2 1 PA w See Notzs la,
lc & 2
3 ASME II1 . 3 N PA w See Note 1b
3 ASHE 111 3 - PA v See Note 6
! ASME 1IT 1 I CS/PA W
KNS ANSI B31.1 - - PA AE
3 pmem 3 T p# Py
2 ASME III 2 ) & PA AX
2 ASME III 2 | 4 PA/CS A!.
and ARSI B16.5 ;

uysd

om'

£926 - NOTLWIS YOONBW3IS 1wD ZfiST Z8. £1



210.80

RESPONSE:

Why is the hydrogen analyzer on Sheet 5 of FSAR Table 3.2-2 not
classified Safety Class 2 as are the other major components of the
Combustible Gas Control System? The hydrogen aralyzer should also
be subject to a Quality Assurance Program that is in conformance
with 10CFR Part 50, Appendix B.

The redundant hydrogen analyzers are considered Class 1 E
instruments. They meet all the requirements for a 1E instrument
including 10CFR Part 50, Appendix B. The hydrogen analyzer will
be removed from Table 3.2-2 as they are classified as instruments
and instruments are not included in this table. The hydrogen
analyzers are on the lE Equipment List, Appendix 3H.



210.81

RESPONSE :

To assure consistency in the classification of fluid system
components, the chiller puaps of the Boron Thermal Regeneration
System shown on Page 16 of FSAR Table 3.2-2 should be classified
Safoty Ciass NNS. These components are current)y unclassified.

Table 3.2-2, page 16, has been modified to show NNS classification
for the chiller pumps.



FSAR
Section Systems and Components

6.2.5 Combustible Gas Control in
Containment

Hydrogen Recombiner Package

Piping and Valves
(pressurized)

Containment Recirculating
Filter System

Fans

Filter Unit

Ductwork and Dampers
Containment Purge System

All pressurized components

upstream of emergency ex-

haust filters (flow meter,

throttle valve, piping)

Containment Atmosphere Sample
System

B e e v SoN

TABLE 3.2-2
(Sheet 5 of 31)

ANS Principal
Safety Design/Const. Code Seismic

Class Codes/Stds.  Class Category Building(ll) Supplier

Notes

Supply and Exhaust Piping

Supply and Exhaust Valves

2 ASME 111 2 1 cs W

2 ASME 111 2 ! cs AE

3 MFRS. STDS. - 1 cs AE

- MFRS. STDS. - - cs AE

3 MFRS. STDS. - 1 cs AE

2 ASME 111 2 1 CS/CE AE
NN MERE+—STDE = = G AR

2 ASME 111 2 I CS/CE AE

2 ASME III 2 1 CS/CE AE

¥vsd
T 31 NS

7861 Aaenaqag

w4 Juawpudwy



(Rar 20-8)

FSAR
Section

9.3.4

Systems and Components

Reactor Coolant Pump
Standpipe

Reactor Coolant Pump
Standpipe Orifice

Piping

Valves

Boron Thermal Regeneration
Subsystem

Chiller Pump’
Chiller Surge Tank

¥oderating Heat Exchanger

Tube Side

Shell Side

Letdown Chiller Heat Exchanger

Tube Side

Shell Side

TABLE 3.2-2
(Sheet 16 of 31)
ANS Principal
Safety Design/Const. Code Seismic
Class ~ Codes/Stds. Class Category Building(11) Supplier  Kotes
NNS ASME VIII - - cs ¥
NNS - - - cs W
ASME IIX 2 1 CS/PA W/AE  See Wote 3.
ASME 111 3 1 PA W/AE
N ANST B31.1 - - PA o2
2 ASME 111 2 1 CS/PA W/AE  See Note 3.
3 ASME 111 3 I CS/PA WAE
NRS ARSI B31.1 ~ - CS/PA AE
No Code - - PA W See Note 6.
NNS ASME VIII - - PA “ See Wote 6.
PA -
3 ASME 111 3 - See Wote 6.
3 ASME IIX 3 - See Note 6.
PA W
3 ASHE 111 3 - See Note 6.
NS ASHE VIII See Note 6.

7./1%

P

z91

£926 ~ NOTIHIS NDONAWIC LUS »f:CT 28, £1°'WN
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210.82

RESPONSE :

The isolation dampers and duct work passing through the
containment enclosure of the Primary Auxiliary Building
Ventilation System on Sheet 21 of FSAR Table 3.2-2 is incorrectly
classified as not designed to Seismic Category I Requirements.

These components should be classified as Seismic Category I.
Revise Table 3.2-2 accordingly.

FSAR Table 3.2-2, Sheet 2 is being revised in Amendment 46 to
correct the classification to Seismic Category I for isolation
dampers and ductwork passing through the containment enclosure.



TABLE 3.2-2

ANS Principal
FSAR Safety Design/Const. Code Seismic
Section Systems and Components Class ~ Codes/Stds. Class Category Building®!l) Supplier  Notes

———— S

9.4.2 Fuel Storage Building Ventila-
tion System

Ventilation Fans
Dampers
Duc twork

Primary Auxiliary Building
Ventilation System

Ventilation Fans

PCCW and 81 Pump Area Wall
Fans and Dampers

Normal Cleanup Exhaust Fans
Normal Cleanup Filters
Ductwork and Dampers

Isolaticn Dampers and
Ductwork Passing through CE

Other

Waste Processing Building
Veantilation System

Fans




210.86

RESPONSE :

The staff has reviewed the report, "Stress An_lysis for Nuclear
Valves, FP-91924-07 (Fisher Controls Co. Report) Rev. 2, dated
8/18/80. Page 6 (and other pages) of this document lists, under
design conditions, "Maximum Torque Required”. This torque is used
later (e.g., on P. 13) to calculate Shear Stresses in the shaft.
If the "Maximum Torque Required” is substantially less than the
torque capacity of the actuator (stall torque), please indicate
what checks are made with the actuator stall torque.

Fisher Controls Company (through their representative C. B. Ives
Company, Inc.) has advised there is no problem in this regard
because there are travel stops provided in the actuator to limit
travel. Two travel stops are provided 'm the Limitorque Gear
Units mounted on the valve shaft. The mechanical travel stops are
set for tw. (2) positions, one at the fully closed position (0°)
and one at the full opened position (90°) adjusted to prevent
damage to the valve.

Limit switches in the Limitorque Operator are set to control the
limits of travel and the seating of the valve disc in the rubber
seat. In Limitorque Operators, this is referred to as "position
seating” as opposed to "torque seating”.

Torque switches are provided in the limitorque actuator to shut
off the power to the motor if torque becomes excessive, which
would happen if the limit switch should fail.

In view of these precautions, transmittal of the maximum possible
operator torque to the valve shaft is not considered to be a
credible event, and checks of valve shaft stress with maximum
operator torque are not considered to be necessary.



210.87

RESPONSE:

Class 2 or 3 "iping, i-factors

At the 5/13/82 meeting held at United Engineers & Constructors,
the applicant stated that presently-completed calculations for
stresses at branch connections do not include the stress
intensification i-factors as defined in the Code. If our
understanding is correct, then the applicant should describe how
the applicant can assure that piping systems are in compliance
with Code requirements.

The final documen: ation for the as-built piping systems, including
both run and branch piping, will include the proper i-factors for
all branches and tee connections required for full code compliance.




210.83

RESPONSE:

Bending Moment Checks on Flanged Joints

At the 5/13/82 meeting held at UE&C, the applicant stated that
Code-required checks of bending moment capacity of flanged joints
have been made. The applicant must provide a commitment to
perform the Code-required checks of bending moment capacity of
flanged joints in order to assure proper compliance, with Code
requirements.

As part of the as-built documentation for the Seabrook Plant, all
flanged joints will be subjected to bending moment capacity checks
to ensure compliance with the ASME Code requirements.



