SERVICE SEABROOK STATION

Company of New Hampshire 1671 Worcester Road

Framingham, Massachusetts 01701
(617) -872- 8100

October 6, 1982

SBN- 339
T.F. B 701-2

United States Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Ms. Janis B. Kerrigan, Acting Chief
Licensing Braach 3
Division of Licensing

References: (a) Construction Permits CPPR-135 and CPPR-136, Docket
Nos. 50-443 and 50-444
(b) USNRC lLetter, dated March 1, 1982, "Request for Additional
Information” F. J. Miraglia to W. C. Tallman
(¢) USNRC Letter, dated March 5, 1982, "Request for Additional
Inormation” F. J. Miraglia to W. C. Tallman
(d) PSNH Letter, dated April 21, 1982, "Response to 210 Serles
RAIs; (Mechanical Engineering Branch)” J. DeVincentis to
F. J. Miraglia
(e) PSNH Letter, dated April 30, 1982, "Response to 210 Series
RAIs; (Mechanical Eangineering 2ranch)” J. DeVinceatis to
F. J. Miraglia
(f) PSNH Letter, dated May 10, 1982, "Response to RAI 210.56;
(Mechanical Engineering Branch)” J. DeVincentis to
F. J. Mliraglia
Subject: Revised Responses to 210 Series RAIs; (Mechanical Engineering
Branch)

Dear Ms. Kerrlzan:

The referenced PSNH Letters [References (d)-{f)] provided responses or

commitments to respond to the 210 Series Requests for Additional Information
(RATIs) which were forwarded in References (b) and (¢), specifically RAI 210.3

through RAI 210.69.

00!

Meetings were conducted with the NRC Mechanical Engineering Braanch on
May 11-13, 1982, at the offices of United Engineers and Constructors in
Philadelphia, PA during which the above RAI responses were discussed. Based
on this meeting, many of the original responses have been revised for
clarification, additional analysis or commitments, etc.
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United States Nuclear Regulatory Commission Octcber 6, 1982
Attention: Ms. Janis B. Kerrigan Page 2

We have enclosed responses to RAIs 210.3 through 210.69. Original
responses which have been revised have been marked "Revised"”, and include bars
in the right margin to indicate the location of the changed information.
Responses which were presented for the first time at the May 11-13, 1982
meeting have been marked "New Respoanse at 5/11/82 Mtg".

The revised FSAR Sections which correspond to the enclosed RAI responses
wiil be incorporated into Amendment 47.

Very truly yours,

YANKEE ATOMIC ELECTRIC COMPANY
h%//tkﬁ./z

John DeVincentis

Project Manager

ALL/4dsm

Enc losures
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SB 162
FSAR

RAI 210.3 (3.2.]1, Tabie 3.2-2, Sheet &)

Justify the non-seismic classification of the contaimment recirculating
¢ilter system. Show that its failute will not impair either the fau; or

ductwork.

RESPONSE :

vhe air cleaning or filter unit is not safety-related and is not listed as
Seismic Category i. The unit is seismically anchored to restrain movement
and is structurally identical to other gSF air cleaning units (containment
enclosure and fuel storage building). Therefore, the unit casing will not
fail during a seismic event.

Internal components of the air cleaning unit may fail structurally, but such
a failure will be contained within the unit and will not impair operation of
the safety-related fans, dampers and ductwork.
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FSAR

RAI 210.4 (3.2.1, Table 3.2-2, Sheet 1) .

Explain note 9 as it applies to the reactor coolant pump flywheel. |

RESPONSE:

Note 9 does not apply directly to the RUP flywheel. The flywheel is
designed to maintain structural integrity during an SSE and under overspeed |
conditions that could result from a LOCA. A detailed discuss.on of the RCP
flywheel is contained in FSAR Chapter 5. Sheet ] of FSAR Table 3.2-2 48 20é8s |

B ad uviudAto delete the reference to Nocte 9 for the RCP flywheel.

" Fmendment 45 i
|




§B 1 &2
FSAR

RAI 210.5 (3.2.1, Page 3.2-1)

Describe methods used to confirm the structural integrity of non-seismic
Category 1 components whose failure or collapse could result in loss of
function of seismic Category I equipment.

RESPONSE:
113

1. For non-seismic Category I components, except piping, attachments to
structural members (i.e., anchoring devices) are analyzed to demonstrate
their ability to withstand applicable seismic loading. Each component's
fundamental frequency in each of an X, Y and Z direction is determined,
and a conservative 1.5 times the corresponding accelerations from the
applicable Amplified Response Spectra (ARS) curves are the applied
seismic loadings. Equivalent static analysis methods (Subsection 3.7.3.1)
are then used to determine anchorage loadings and stresses. Loadings
from each ear hquake direction are applied individually, and the square-
root-of~the-sum-of-the~squares (SRSS) method is used for the letermination
of finul results.

2. For those non-seismic Category 1 components, including piping, which are
not seismically supported, the failure modes effects analysis (FMEA)
performed assures that they are:isolated by their location to prevent
any potential impact on seismic Category 1 components, should there be
any failure or collapse of the non~seismic Category I components or

piping.
3. Also see response to RAI 220.19.

4, Isometric dravings of pipe breaks and associated pipe whip restraints
for high energy lines inside containment will be provided in FSAR Amend-

-cnt‘bl!.qﬁ;7,

Consistent with Regulatory Guide 1.29, Westinghouse seismically qualifies

any component whose failure could adversely effect a safety system. A specific
example of such s component is the fuel handling machine located in the spent
fuel pit. When seismic qualification of such components is required, they

are qualified in accordance with the methods described in Sections 3.7(N)

and 3.10(E) of the Seabrook FSAR. In summary, sny component in Westinghouse
scope which has been identified by Westinghouse as having & potential adverse
impact during a seismic event on other safety~related equipment is seismically
qualified.
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§B 1 & 2
FSAR

RAI 210.6 (3.2.1, Teble 3.2-2, Sheets 20 and 212

Why are the computer room system components and the primary auxiliary
building dampers and ductwork not considered seismic Category 17

RESPONSE

The computer room air conditioning components are not required for safe
plant shutdown. In the event of a failure of the equipment, provisions have
been made to directly comnect the computer room supply duct to the control
roow air conditioning supply air system, The latter system has sulficient
cipacity to furnish cooling to the computer room. The computer room
duciwork is seismically supported, non-safety-related. Details of this
system are contained in Section 9.4.) and on Figure §.4~1.

With the exception of that equipment associated with the PCCW pump ares, the
primary auxiliaery building ventilation system is not safety-related, Where
this system extends over or near safety-related equipment, the ductwork and
ccmponencs are seismically supported. Refer to Section 9.4.3 for further
information and details.



sB 1 &2
FSAR

RAI 210.7 (3.2.2, Table 3.2-2)

It is the staff's position that certain systems important not identified in
Regulatory Guide 1.26 should be classified Quality Group C, or its
equivalent. Among these systems are: diesel fuel oil storage and transfer
system, diesel engine cooling water system, diesel engine lubrication
system, diesel engine starting system, and diesel engine combustion air
intake and exhaust system. Justify the absence of a quality group
classification of portions of those systems listed below:

A. Diesel Geperator Fuel 0il Storage and Transfer System
]. Remaining On-Engine Equipment and Piping
B. Diesel Generator Cooling Water System
1. Auxiliary Coolant Pump
2. Remaining On-Engine Equipment and Piping
C. Diesel Generator Starting System
1. Air Compressor
2. Remaining On-Engine Equipment and Piping
D. Diesel Generator Lubrication System
1. Auxiliary Lube 0il Pump
2. Remaining On-Engine Equipment and Piping
E. Diesel Generator Combustion Air Intake and Exb ust System
1. Piping
2. Air lutake Filter
3. Exhaust Silencer

RESPONSE:

All of the piping and equipment associated with the diesel engine is
designed to Seismic Category I requirements and is consistent with standards
of Quality Group C or D of Regulatory Guide 1.26. The quality standards
used for specific components are considered in compliance with Regulatory
Guide 1.26, which states that systems such as diesel engine and auxiliary
support systems should be designed to standards commensurate with the safety
function v be performed, For the specific components identified, the
following comments are noted:



On-engine equipment and piping is considered integral with the
engine, and is Jesigned to manufactuer's standards, which is
consistent with the engine itself,

1.

2.
l.
2.

The engine~driven pumps (coolant and lube oil) are the
primary (and only) pumps required for emergency starting and
operation of the diesel genmerater. A failure of these pumps
is considered an engine failure., The auxiliary off-skid
pumps are not excpected to function under emergency
conditions, but could be used administratively for back-up or
maintenance purposes,

See Response A above,

The air compressors function is to maintain air reciever
pressure between starts, but is not required for emergency
starting and operation of the diesel generator. lhe air
receiver pressure is monitored o provide ample warning for
corrective actions or air compressor problems.

See Response A above,

See Response B.l above.

See Response A above.

There are no moving or rotating parts associated with the air
intake filters, exhaust sinlencers, or interconnecting piping.
All of these items are seismically supported within the diesel
building.
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RAI 210.8 (3.2.2.2, Table 3.2-2 Shee

Explain your rationale for classifying the shell side of the reactor coolant
pump thermal barrier heat exchanger as ASME Code Class 3 although the tube
side is Code Class 1.

RESPONSE :

Definition of the RCP thermal barrier relative to & tube side and shell side
is not totally accurate. The tubes are located inside the pump casing and
reactor cvolant flows around the tubing. There is no shell side in the strict
sense of & heat exchanger., ‘fable 3.2-2 has been revised to correctly describe

the thermal barrier and its classification.
/n ”nlﬁﬁtﬂt #5



SB 1 & 2
FSAR

(3.2.2.2, Table 3.2~

Justify the absence of a quality gqroup classification for the entire
computer room air conditioning system,

RESPONSE:

The computer room air conditioning system is not required for safe plant
shutdown, therefore, it has no ANS safety class. Refer to our answer to
RAI 210.6 which is directly related to this question,



RAl 210.10 (3,2.2.2, Table 3.2-2, Sheet 20)

Control room complex emergency cleanup filter system fans and filter unit
have been given ANS safety classification Non=Nuclear Safety, and the
ductwork no safety classification at all. This system is considered
important to safety. Provide justification for your classification.

RESPONSE:

The control room complex make-up air system from the redundant intakes
(remotely spaced on opposite sides of the two units) to the contreol room
complex emergency cleanup filter unit is ANE Safety Class 3. The placement
of these air intakes essentially eliminates the possibility of having both
inlets simultaneously exposed to accidently released activity. This design
considerably reduces the likelihood of the emergency filter even being
needed., We consider the remote air intake design to be cur primary
protection against the possibility of control room contamination. The
filter system is, therefore, considered only as a backup and for
recirculating cleanup.

The ductwork from the air cleaning unit to the associated fans and dampers,
and finally to the air conditioning suppy air duct, will be upgrades to ANS
Safety Class 3, Seismic Category I; FSAR Table 3.2-2, Sheet 20, will be
revised to show this change.

The emergency cleaning unit fans are redundant, with Class lE motors. While
the filter units and associated fans are considered ANS Safety Class NNS, as
they "can influence safe, normal operation” as defined in FSAR Subsection
3.2.2.1, they are not deemed essential to control room habitability.

As & watter of note, the overall design of the control room ventilation
system was considered by the NRC in their August 1974 Safety Evaiuation
Report on Seabrook Station to meet the guidelines of General Design

Criterion 19 with respect to potential radiation doses to control room

personnel.
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RAI 210.11 (3.2.2.2, Table 3.2-2)

The following ventilation systems that serve the control room cr engineered
safety feature rooms have portions of their systems lacking a quality group
classification. Assign an appropriate quality group classification or its
equivalent or justify the nonclissification:

Control room complex ventilation system ductwork.

Fuel storage building ventilation system, veantilation fans,
ductwork,

The control room air conditioning system ductwork located within
the mechanical equipment room will be classified as ANS safety
Class 3, Seismic Category I. The remaining ductwork, has no
safety classification, but is seismically supported. Local
failure of this ductwork will have no adverse effect on the
safety-related components, equipment, or systems located in the

control room complex. Table 3.2-2, Sheet 20, iddee—chenged [0
add a note reflecting this, Section 9.4.] wa 2 to

agree with the statements above.

As explained in the answer to RAI 410.36, Table 3.2-2, Sheet 7 i
: - (Note 12) to siate that the ductwork from the

downstream side of the air cleaning units to the fan intakes and
the discharge of the fans to the building boundaries is Safety
Class 3. This is further clarified in Secticm 6.5.1.

was nw'se/ /n 4m¢n/mef¢ 4#&
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RAI 210.12 (3.2.2.2, Table 3.2-2, Sheets 29, 30)

Zxplsin the NNS ANS safety classification of the entire liquid and solid
waste systems,

RESPONSE:

The liquid and solid waste systems are classified as NNS since these systems
perform no safety function and are "ot required for safe shutdown of the
reactor, Table 3.2-3 lists the quality standards applicable to these

systems per Regulatory Guide 1.143. These quality standards correspond to
the NNS classification.



RAI 210.13 (3.6(8).2.]1, Page 3.6(B)=6)

Confirm that the “"elastically calculated basis" for loadings of operating
plant conditions plus an operating basis earthquake is the maximum stress as
calculated by equation 9 in Paragraph NE-3652 of the ASME Code, Section I[II.

RESPONSE:

This criterion refers to Class | piping in the Seabrook vlant design.
Class ] piping is all located inside containment, and therefore, the
requirements of Regulatory Guide 1.46 must be met in postulating the
locations of piping breaks in Class ] piping.

The formula used in determining primary plus secondary stress intensities is
equation 10 of NB-3652 of the 1971 ASME Code, Section II1l, with addenda up
to and including Winter, 1972, This formula considers the primary plus
secondary stress intensity range due to internal pressure and the range of
mowent loading due to thermal expansion, anchor movement, earthquake effects
and other mechauical loads.

Equation 9, which is not required to be used for postulated break locationm,
considers only the primary stress intensity due to internal pressure and
moment loading due to earthquake, deadweight and other sustained design
mechanical loads.

The elastically calculated basis referred to in FSAR Paragraph
3.6(B).2.1.a.1.(b) describes the criteria used to calculate the maximum
stress range under the applicable load combinations, which is based upon the
assumption chat stresses are directly proportional to strains.



§B 1 &2

FSAR ﬁ PRY; ,'514

RAI 210.14 (3.6(B).2.1, Page 3.6(B)-7)

Provide drawings of all postulated pipe breaks, showing the type of break,
structural barriers, restraint locations, and constrained directions in each
restraint. Also provide a table showing calculated stress intensities,
cumulative usage factors, and primary plus secondary stress ranges for each
postulated break.

RESPONSE:

Piping drawings are not available showing structural barriers. igeesedma
awings of postulated pipe break locations and associated pipe whip restraints
for high energy lines inside containment e included in FSAR Amendment ewéme
have been
Stress intensities were calculated only for Class 1 lines, using generic
stress data from Westinghouse and adding UE&C-derived seismic and thermal
stresses to provide very conservative values. Cumulative usage factors were
assumed to exceed 0.l at every fitting. In order to avoid performing an
enormous number of calculations, we have postulated breaks at every fitting
weld for Class ! lines.




SB 1 &2

FSAR A/fa) /(é ?""/’5 e
Gt S/I[82 ME5-

Specify where pipe whip restraints or anchors have required welding to the
outer surface of the pipe. Provide details of the stress analysis performed
as in the case of a riser clamp lug.

RAI 210.15 (3.6(B).2.1, Page 3.6(B)-8)

RESPONSE:

Lug attachments welded to Class 2 and 3 pipes are qualified by a procedure
whose methodology is equivalent to, but more conservative than, that presented
in Code Case N-318.

Local stress levels in the pipe resulting from applied lug loads are obtainec
by multiplying the nomiral stress in tne lug at the lug/pipe interface by

the appropriate B or C index (as defined in Code Case N-318) for each individual
loading condition. The local stresses are superimposed upon the general

pipe stress as determined from program ADLPIPE to establish the total stress
level in the pipe for that loading conditionm.

Loading conditions required to be considered for Plant Normal, Plant Upset,
Plant Emergency, and Plant Faulted Operating Condition are defined (per
appropriate FSAR section), and total stress in the pipe is obtained from

" summing the stresses for each individual loading condition that must be con-

sidered.

Local stress levels determined using R indices are added to the general stress
levels from ADLPIPE and this sum is compared against allowable limits to
demonstrate structural integrity. For the pipe wall, local stress levels
determined using C indices are added to the general stress levels from ADLPIPE,
and this sum is compared against the zllowable range of stress (Sp+S,).

Finally, weld stress is evaluated considering the absolute sum from all loads,
iadependent of the operating conditionm, and compared against allowable stress
from Table NF329.!-1, Subsection NF, ASME III.




SB 1 & 2

sy ,(e vised

RAI 210.16 (3.6(B).2.1, Page 3.6(B)-8)

Inservice inspection of break-exclusion piping must include 1002 volumetric
examination of all pipe welds. Augment your inservice inspection description
to include this requirement at intervals shown in IWA-2400, ASME Code,
Section XI.

RESPONSE:

All high energy pipe penetrations are evaluated for postulated pipe breaks.
Breaks are not postulated at the main steam and feedwater penetrations.
Augmented inservice inspection, including 100% volumetric examination of
these penetraiions, will be performed as defined in FSAR Section 6.6.



SB 1 &2

FSAR /{EV/'SCJ

RAI 210.17 (3.6(B).2.3, Page 3.6(B)-14)

Justify the 90X of yield stress criteria in plastic restraint design. Pro-
vide examples of analysis of such a design.

RESPONSE :

crush
Except for those comdonents (i.e., sweeh pads, U-bolts) of the pipe rupture
restraint (PRR) which are idencified as elasto-plastic elements, the other
components of the PRR structure are designed to remain elastic. The stress
limit set for design of the elastic components is taken as 902 of the minimum
yield strength of the material.



sB 1 & 2
FSAR

RAL 210.18 (3.6(8).2.3, Page 3.6(B)-15)

Provide a refecence or further justificazion far the sz of a maximum fiber
strain of 50% of ultimate strain as an adequancy requirement for the load
sarrying capacity of piping.

RZSPONSE:

We refer to ANSI/ANS 58.2 (draft) Ncvember, 1578 Section 6.3.2.a.l for the
use of this valie es defining an upper-bound design limit,



SB1&2
FSAR

/é Vises/

RAI 210.19 (3.6(B).2.3, Page 3.6(B)-17)

What strain-rate and strain-hardening effects you have included in plastic
system analysis?

RESPONSE:

The strain-hardening effect of the material has been considered in the design
of U-bolt type pipe rupture restraints by utilizing an elastic-plastic bilinear
stress strain curve which is approximated from either & test data stress strain
curve or the minimum code yield and ultimate strength values. In the case

of crush pad type pipe rupture restraints, the load-deformation characteristic
of the pad is defined by the manufacturer's testing data which is basically

an elastic-perfect plastic curve.

At present, the specific effect of strain-rate has not been considered. It
is our criteria to use & ten percent increase in yield and ultimate strength
values to account for this effect.




SB 1 & 2

RAI 210.20 (3.6(B).2.5, Page 3.6(B)-18)

In order to complete our revies, we must examine Appendix 3B, "Line
Designation Tabulation", Providc a copy of this appendix.

RESPONSE:

Appendix 3B was incorporated into the FSAR as part of Amendment &&.



SB 1 & 2

FSAR
p@.vise«!

RAI 210.2] (3.6(N).2.1, Page 3.6(N)-1)

In the primary loop, what size breaks are postulated for the design of pipe
whip restraints? What size breaks are postulated in the primary loop for
determination of compartment pressurization and asymmetric loads? 1f breaks
for either case are less than size, provide justification.

RESPONSE:

For the circumferential breaks postulated in the RCS, all break locations

were assumed to have full double-ended breaks with the exception of the breaks
postulated at the reactor vessel inlet and outlet nozzles. At these locations,
the break opening area was assumed to be 144 square inches. The limited

break opening area is based on the physical constraint provided by the pipe
whip restraints located at the reactor vessel nozzles. Actual break opening
areas based on the restraint design at these locations were calculated to be
80 square inches at the reactor vessel inlet nozzle and 30 square inches at

the reactor vessel outlet nozzle. The calculated break opening areas are

vell below the 144 square inch break opening area assumed in the analyses.

As jart of the normal design interface, UE4C has provided Westinghouse with

stif ‘ness values for the RCS pipe whip restraints. These stiffness values

were ten incorporated in the RCS structural evaluation to determine appropriate
loading conditions on the restraints. This loading information was then
transmit ‘ed to UE&C to verify the adequacy of their restraint design.




SB 1 &2
FSAR

I(e vised

Provide a copy of test results of pipe-to-pipe impact. Also provide test
results that show whipping or bending of a stainless steel pipe does not
cause the section to become a missile.

RA1 210.22 (3.6(N).2.3, Page 3.6(N)-7

RESPONSE:

Westinghouse has performed pipe whip tests demonstrating that a pipe will

not break pipes of equal or greater size of the same material. These tests
are documented in WCAP 7503, Supplement 1, and were submitted to the staff
on the Trojan docket in response to & similar question. These test results
provide justification for the Westinghouse position on this subject. It
should be noted that the Westinghouse position is consistent witn the staff
positions identified in Regulatory Guide 1.46 and Standard Review Plan 3.6,




Frsat -
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RAI 210.23 (3.6(N).2.5, Page 3.6(N)-11)

Review of this section shows that you have vsed a cumulstive usage factor of
0.2 for postulated pipe rupture criteria. B&ranch Technical Position MEB 3-]
specifies a cumulative usage factor of less than 0.1. Provide a commi tment

to meet this criteria.

RESPONSE:

The number of break locations considered in the reactor ccolant system using

&« cumulative usage factor of 0.2 is adequate. Additionally, the NRC has
determined that the 0.2 criteria in WCAP-8082 (Reference 1 to FSAR Section 3.6(N)
which is applicable to the Seabrook plant is scceptable., It should be noted

that this item was discussed with the MEB during previous review meetings on
other dockets, ' Y

The FSAR has been revised 17 Amendment 47

‘o Jelete the 0.2 cumulative usi5e

[actor ($¢€ FeAR Section 3.6(0).2.5.8)
and reference L)cAP-808% .



! fevised

RA1 210.24 (3.6(N).2.5, Figure 3.6(N)-2)

In addition to showing postulated break locations, they must be identified
as either circumferential or lonmgitudinal. Structural barriers, if any,
restrain location and constrained directions must also be included in order
to complete our review. .

Break opening areas, are discussed in detail in the response to RAI 210.21.
Additionally, the location of pipe whip restraints in the RCS was also dis-
CuSSed. NAShilghouitet P rettait Ltk Rigueredritig to clearly indicate the
ocacion of pipe whip restraints in the RCS. Additionally, the revised figure
@hdst indicatesthe correct location for break No. 8 in the RCS.

A ﬂ¢w/\§u’¢- 3.Z(N)-2 has beenr /'ncorﬁorz‘fd
I FEAR Amendment 47




- 98

2 kw..vmx \\\
i

ANIVELSIY 931 ¥3IM0SSOWD

INIVELSIN 931 ¥IA0SSOW)

1804405

1W00)
widviy

(&)

INIYELIS 3N

MY VLA 180440§ ¥3IN0Y
EIAOSSON)] ¥OLY¥INIO WYILS

o M%

¥
a4 LNV100 °

- 1804405 ¥3ddN M'§I‘
YOLYNINID WYiLS

.

)W

WLY¥INID Wyils

(2

SINIVHLSIY
931104
13883A
JINSSIN4
$01dv3e
INIVH1S3H 313700

47 wIL! 0f INFWHIVILY

REACTOR COOLANT «OO=SERASAT SYSTEM.

FiRe

7P RESTRANT

~

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

EABROOK STATION - UNITS 14 2

S

S REPORT

FINAL SAFETY ANALYSI




SB 1 62
FSAR

RAL 210.28 (3.7.3.1, Page 3.7(B)-11)

What criteris is used to determine the number of degrees of freedom in your
dynamic analysis?

!!SPONSE:
BOP

Each lumped mass will have specified for it those degrees of freedom which
represent the possible and/or predominant directions of motions. In some
circumstances, individual masses need to be lumped for short, stiff members
which exhibit rigid range behavior. An example model of a tvpical cable
tray assembly is shown in Figure 3.7(B)-32.

NSSS

For flexib.e equipment, Westinghouse utilizes many degrees of freedom (e.g.,
200 for steam generators) in their dynamic analysis models. It should be
noted that Westinghouse assures thst a sufficient number of modes is con-
sidered in the analysis, consistent with SRP 3.7.2. Westinghouse has also
provided test results at a previous MEB review meeting which cupport their
modeling techniques (e.g., for the Reactor Coolant System, NRC Docket 50-206,
April 24, 1977, "San Onofre Nuclear Generating Station Seismic Re-evaluailion
and Modiiications"), and additional data on tanks, valves, and typical piping
systems.

For auxiliary mechanical equipment witnh natural frequencies below 33 Hz,
test results were presented at a previous MEB review meeting to support the
aumber of modes considered in the analyses.

The above information, which was presented to the NRC at previous MER review
meetings, is applicable to the Seabrook plant.




SB 1 &2
FSAR

RAI 210.26 {(3.7.3.1, Page 3.7(B)-11)

Demonstrate that the equivalent static load method analysis you have used
sccounts for relative motion between all parts of support.

RESPONSE:

When significant relative motions among the parts of any supporting system
are encountered, their effects are determined stltxcally and superimposed
with other snalytical results associated with any particular dynamic event.

NSSS

The equivalent static load method has not been used on any Westinghouse piping
and piping supports.

|g::}»“,,



SB 1 &2
FSAP

RAI 210.27 (3.9(B).1.1, Page 3.9(B)-1)

Are there any reactor coolant presiure boundary, ASME Code Class ] or CS
components in BOP? 1f so, provide or reference an appropriate design transient
list.

RESPONSE:
BOP

Yes; see Subsection 3.9(N).1.] for design transient list applicable to BOP
Class 1 components.

Class | lines in the BOP scope are identified below:

Line No. Line Size P&1ID
91~1 ™ 9763-F~805002
91-2 5 9763~F~805002
328~6 - o 9763~F-805003
328-7 1" 9763~-F~805003
328-10 3/4" 9763-F-805003
329-4 o 9763~F-805004
329-5 14" 9763-F~805004
329-8 3/4" 9763-F-805004
330-4 2" 9763-F~805005
330-5 14" 9763-F~805005
330-6 3/4" 9763~F-805005
331-4 9763~-F~805006
331-5 1" $763-1~805006
331-8 3/4" 9763-F-805006
80-1 6" 9763-F-805007
80-2 b 9763-F-805007
80-6 - g 9763-F-805007
74-1 6" 9763-F~805007
75~1 6" 9763~F-805007
76~1 6" 9763-F-805007
NSSS

Westinghouse has responsibility for Class | component core support structures
and specific Class | piping. UES&C has responsibility for pressurizer safe:y
relief line, the reactor coolant system drain line and Class | reactor coolant

pump seal piping. .

ﬁ(V/&e/
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FSAR

RAI 210.28 (3.9(B).1.2, Fage 3.9(B)-1)

NUREG-0800 requires that computer programs in analyses of seismic Category 1
Code and non-Code items have the following information provided to demonstrate

their applicability and validity:

a. The author, source, dated version and facility.
b. A description and the extent and limitationm of its application.

¢, Solutions to a series of test problems which shall be demonstrated to
be substantially similar to solutions obtained from any one of sources
] through 4 and source 5:

1. Hand calculations.

2. Analytical results published in the literature.
3. Acceptable experimental tests.

4, By an MEB acceptable similar program.

5. The benchmark problems prescribed in Report NUREG/CR-1677, "Piping
Lenchmark Problems".

Demonstrate compiiance with these requiremeats and provide summary comparisons
for the computer programs used i seismic Category 1 analyses.

RESPONSE:

BoP

The above information is documern.ed and available for review for all struciural
analysis computer programs used by UE4C. The verification package for the

in-house version of ADLPIPE has been supplemented by Problem #4 from NUREG/CR-1677.

Summary comparisons show excellent agreement. (A copy of the supplemental
verification is provided by a separate tflnllittllqb Revisions to FSAR Sub-
seccion 3.9(B).1.2 which describes the verification methods used for each
structural computer program have been provided in Amendment 45.

NSSS

The computer codes used by W for Class | analyses are described in FSAR Sub-

section 2.9(N).1.2 and in References | (WCAP-8252) and 2 (WCAP-8929) te
Section 3.9(N). WCAP-8252 has been approved by the NRC, and WCAP-8929 is
currently undergoing review. This information has been sufficient to address
this concern during previous MEB review meetings. B e s e e

* PSNH hetter, dated Huju:'f/?l /982,
NADLPIPE Benchmark ; KAZ 2/0.2% ,
L) Mtcéam'ca/ﬁgr'ﬂecr/‘ franch D ”
T DeVincertis +o F. 0. ”7/?8;/1'3
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T Kevised

RAI 210.29 (3.9(B).1.4, Page 3.9(B)-6)

Where is AISC criteria used in evaluation of faulted conditions? Justify
its use.

RESPONSE:

The AISC criteria were used in the support designs of the following mechanical
components:

Containment Spray Pumps ' *
Primary Component Cooling Water Pumrs

Spent Fuel Pool Pumps

Primary Component Cooling Water Head Tank

Cation Bed Demineralizer Tank

Mixed Bed Demineralizer Tank

Containment Spray Heat Exchanger

Spent Fuel Pool Cooling Heat Exchanger

Emergency Feed Pumps

(See the response to RAI 210.39 for justification).

¥ Serviceldater Strainars  were cleleted



SB 1 & 2
FSAR

RAI 210.30 (3.9(B).).4, Page 3.9(B)=7) *

This section does not address the criteria used to assure the functional
capability of essential systems when they are subjected to loads in excess
of those for which Service Limit B limits are specified. By essential
systems are meant those ASME Class 1, 2 and 3 and any other piping systems
which are necessary to shut down rthe plant following, or to mitigate the
consequences of, an accident. Provide such criteria.

RESPONSE : *

Design service limits, as defined in NCA2142, are not j
design specification for piping.

tified in the

For Seabrook, design conditions are s ied to be normal, upset, emergency
and faulted, as defined in the Code, 1971 edition, with addenda up to
and including Winter, 1972 e criteria used to assure the functional
capability of essent] vstems to shut down the plant safelv following, and
to mitigate th sequences of an accident, are described in FSAR
“8(B).1.4.b.1 (a), (b) and (c).

* Pe/e Led /éj NRC at E/u/5R
/nee:t:'nj



SB 1 &2
FSAR

fleyrised

What are the acceptance limits for steady state and transient vibrationm?
The program must include a list of different flow wodes and a list of
selected locations for visual inspection and measurements.

RAI 210.31 (3.9(8).2.1, Page 3.9(B)-8)

RESPONSE:

The preoperational and startup vibration test pr¢, ~am is under development
and is scheduled to be available in October, 1982.

Also, see revised FSAR paragraphs 3.9(B).2.l.a.l and 3.9(B).2.1.a.5
(Amendment ).

47



SB 1 &2
FSAR

Keyrised

RAI 210.32 (3.9(B).2.1, Page 3.9(B)-10)

What Code-allowable stress limits are used for acceptability of motion due
to dynamic effects?

RESPONSE:

See revised FSAR paragraph 3.9(B).2.1.c (Amendment 46).

#7
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FSAR

evssed

RAI 210.33 (3.9(B).3.1, Page 3.9(B)-13)

What piping systems are not designed according to ASME Section III? What
design criteria was used for these systems?

RESPONSE:
Any non-safety related system is designated NNS. All piping systems desig~

nated as NNS are designed to ANSI-B3l.l requirements. Item 4 o f <o 3.9(3).3.1.5."
is being revised in Amendment 4% to delete “"Category I".

#7
FaAk SubsecTion



SB 1 & 2
-_— /(e V/se(/

RAI 210.34 (3.9(2).3.3, Page 3.9(B)-22)

Regulatory Guide 1.67 does not address closed systems or systems with a water
slug. How was 1.67 used for the installation and design of pressure relief
devices?

RESPONSE:

Although Regulatory Guide 1.67 does not address closed systems, Subsection
3.9(B).3.3 of the FSAR addresses the evaluation of safety and relief valves
for closed and open systems.

The only relief valves presently having a water seal which could introduce a
wvater slug are the pressurizer relief valves. However, an alternate piping
layout has been developed and will be implemented to eliminate the water
slug concern. Paragraph 3.9(B).3.3a wibmbe revised as follows, tomsailocs

Shis.shanges e /0 Amendment 45

"The three safetv valves are mounted on the pressurizer nozzles with the
short inlet pipe and elbow necessary to position the valves vertically. The
toral length of pipe, elbow and weld .eck flange is approximately 24 inches
and is as short as possible to> minimize the pressure drop on the inlet side
of the valve.

The two power operated relief valves have inlet piping shaped to form a water
seal below each valve seat to reduce the problem of steam and hydrogen leak-
age through the valve seats. When the valves open, vater from the seals is
discharged ahead of the steam as the valve disc lifts. The dynamic effects
from the flow of water and steam are included in the design analysis.”




SB 1 & 2

RAI 210.35 (3.9(B).3.3, Page 3.9(B)-23)

Was Regulatory Guide 1.67 used to determine the spacing of the safety valves
on the main steam lines?

RESPONSE :

Spacing of the safety valves on the main steam lines is in compliance with
Regulatory Guide 1.67 and referenced Code Case 1569.



SB 1 & 2

FSAR
=

RAI 210.236 (2.9(B).3.3, Page 3.9(B)-24)

Provide a schedule for completion of dynamic analyses results.

RESPONSE:

The information now indicated as "later" on FSAR Tables 3.9(B)-19 and l
3.9(B)=20 will be provided

/n @ buture amendrent-




SB 1 & 2
FSAR

RAI 210.37 (3.9(B).3.4), Page 3.9(B)-26)

Provide your interpretation of jurisdictional boundaries as they pertain to
NF supports. Justify your positionm.

RESPONSE:

BOP

Jurisdictional boundaries of supports designed and fabricated to Subsection
NF requirements as shown in NF-1000 for plates, welding and bolting is as
follows:

| Plates

A. Support plates that are embedded in concrete with integral
embedded anchors (studs) do not fall under NF jurisdicationm,
whether or not they protrude from the surface of concrete.

B. Loose or adjustable base plates which only support compressive
loads do not fall under NF jurisdiction.

c. Loose plates that are welded to component supports do fall
under NF jurisdiction. (Surface mounted plates)

i Welding

A. The weld used to attach NF supports to building steel,
supplementary steel or intervening members is considered to
fall within the jurisdiction of NF.

v Bolting

A. Embedded custom-designed anchor bolts are designed and purchased
to ALSC requirements and the additional materials, Certification
and NDE Examination Requirements of ASME Subsection NF.

B. Standard expansion anchors which are manufactured and stocked
as catalogue items such as hilti-kwik bolts, fall under the
jurisdication of Subsection NF.

NSS5S

The Class 1 component supports supplied by Westinghouse for Seabrook are
consistent with the requirements of Subsection NF of the ASME Code. Westinghouse
supplies Class | supports from the base plate or concrete to the component.
Therefore, the jurisdictional boundary for Westinghouse supplied Class 1

supports is well Jefined.

Class 2 and 3 jurisdictional boundaries were also discussed. Design criteria
for Class 2 and 3 component supports are described in FSAR Subsection 3.9(B).3.4.




Class 2 and 3 cr.. onent supports are generally attached to the component and
the base plate,

The BOP designer is responsible for anchoring the component to the support=-
ing structure. Therefore, as in the case of Class 1, the jurisdictional
boundary for Class ? and 3 supports is well defined.



SB 1 & 2
FSAR

. Ruret
RAl 210.38 (3.9(B).3.4, Page 3.9(B)~26)

Provide an exampls of the analysis performed on ASME Code Class |, 2 and 3
valve supports.

RESPONSE:

The only valve supports that were analyzed as valve supports were the
pressurizer safecy and relief valve supports. These are ASME Class |

supports, and the stress report et il e,
wll 5¢frou//¥¢J/h 2 Future

3M¢na, mant.
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FSAR

RAl 210.39 (2.9(B).3.4, Page 3.9(B)-26)

The design criteria used for mechanical equipment supports needs clarification.
Subsection NF, ASME Code, Section III is applicable to these supports. Justify
the use of AISC allowable stresses to demonstrate that your design criteria
satisfy the requirements of Subsection NF.

RESPONSE:
B0P

The supports of certain mechanical equipment purchased circa 1974 were designed
in accordance with the requirements defined in the AISC Manual of Steel Con-
struction. In addition, the following criteria were included in the support
designs:

1) Material properties used in conjunctien with the support design were
obtained from the tables for material strength values in the ASME III,
Subsection NA, Appendix I.

2) The allowable bolt stresses were derived from the AISC Specificationm,
wvithout use of one-third increase factor for Normal and Upset Conditioms.
For the faulted condition the AISC allowable of 0.6 Fy was multiplied
by the strength factors noted in SRPs 3.8.3 and 3.8.4.

3) The loading considered in the design of the supports and anchor bolts
are the same as those imposed on the components. More specifically,
the appropriate loads are applied to the components and the resulting
reactions are used to design the supports.

4) For the fsulted condition, temsile and bending stresses were limited to
90% of the material yield stisngth and shear stresses were limited to
60% of the material yield strength which compare favorably with the
lim.ts defined by ASME III, Subsection NF, for faulted conditionms.

5) Buckling evaluations were performed in accordance with the AISC criteria
without use of increase factor for faulted conditionms.

6) The highest value of KL/R is less than 20 for all mechanical components
(excluding piping syst-ms).

The following tabulation shows the stress limits used for various bolt materials:

1) Stress Limits for Anchor Belts for Equipment

Allowable Tensile Allowable Shear
Bolt Material Stress Stress

ASTM Al193 Grade B7

Under 2-1/2" 0
Fy = 105 ksi Ft = 0.6 Fy 0.5 Fu  Fv = 0.4 Fy
Fu = 125 ksi = 62.5 ksi = 42 ksi

/v, sed



SB 1 & 2
FSAR
ASTM AS540 Grade B23 Class &
Up to 3"9
Fy = 120 ksi Ft = 0.6 Fy 0.5 Fu Fv = 0.4 Fy
Fu = 135 ksi = 67.5 ksi = 4B ksi

A°TM A354 Grade BD

For 1/4" to 2-1/2"0
Fy = 130 ksi Ft
Fu = 150 ksi

0.6 Fy 0.5 Fu Fv = 0.4 Fy
75 ksi = 52 ksi

2) Bigh strength bolts for equipment on structural steel and for steel-to~
steel connections

ASTM A325

1/2" to 1"0 1-1/8" to 1-1/2"9
Fy = 92 ksi Fy = 8] ksi
Fu = 120 ksi Fu = 105 ksi

ASTM A490

1/2" to 1-1/2"¢
Fy = 130 ksi
Fu = 150 ksi

All allowable tension and shear values are in accordance with Manual of Steel
Construction = AISC.

For the faulted condition, the strength factors of 1.6 or 1.7 as noted in
SRP 3.8.3 and 3.8.4 were applied to the above.

§835

The Class | component supports supplied by Westinghouse for Seabrook are
consistent with the requirements of Subsection NF of the ASME code. Westing-
house supplies Class ] supports from the base plate or concrete to the component.
Therefore, the jurisdictional boundary for Westinghouse supplied Class I

supporte is well defined.

Clase 2 and 3 jurisdictional boundaries were also discussed. Design criteria
for Class 2 and 3 component supports are described in FSAR Subsection 3.9(N).3.4.
Class 2 and 3 component supports are generally attached to the component and

the base plate.

The BOP designer is responsible for anchoring the component to the supporting
structure. Therefore, as in the case of Class |, the jurisdictional boundary
for Class 2 and 3 supports is well defined.

amse TC
%,.
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SB 1 & 2
FSAR

RAl 210.40 (3.9(B).3.4, Page 3.9(B)-26)

Provide design criteria for any snubbers.

RESPONSE:
BOP
A revised FSAR Subsection 3.9(B).3.4 which incorporates snubber design criteria . idj
has been provided in FSAR Amendment 45. | aY
NSSS

. . v ¢
The only snubbers supplied by Westinghouse are located at the steam generator ‘rﬁ
upper support points. These snubbers are analyzed in accordance with the ‘'
criteria described in Section 3.9(N).] for Class 1 component supports. Jb "
Additional information for these snubbers is provided in FSAR Section 5.4.14. Shd‘



Attachment A

NRC STAFF COMMENTS ON INSERVICE PUMP AND VALVE TESTING PROGRAMS AND

RELIEF REQUESTS

The NRC staff, after reviewing a number of pump and valve testing programs,
has determined that further guidance might be helpful to illustrate the tvpe
and extent of information we feel is necessary to expedite the review of
these programs. We feel that the Licensee can, by incorporating these
guidelines into each program submittal, reduce considerably the staff's
review time and time spent Sv the Licensee in responding to NRC staff
requests for additional information.

The pump testing program should include all safety related* Class 1, 2 and 3
pumps which are installed in water cooled nuclear power plants and which are
nrovided with an emergencv power source.

The valve testing program should include all the safety related valves in
the following svstems excluding valves used for operating conven.ence only,
such as manual vent, drain, instrument and test valves, and valves used for
maintenance only.

PWR

a. High Pressure Injection Svstem.

5. Low Pressure Injection System.

C. Accumulator Svstems.

d. Containment Spray Svstem.

e. Primarv and Secondary System Safety and Relief Valves,

| Auxiliary Feedwater Systems.

g. Reactor Building Cooling Svstem.

h. Active Components in Service Water and Instrument Air Systems which are
required to support safety svstem functions.

i. Containment lsolation Valves required to change position to isolate
containment.

*Safetv related - necessary to safely shut down the plant and mitiecate the
consequences of an accident.



210.41
(3.9(B).6)

RESPONSE:

As required by 10 CFR 50.55 a(g), we request that you submit your
preservice and initial 120 month inservice testing program for
pumps and valves. Attachment A provides a suggested format for
this submittal and a discussion of information we require to
justify any relief requests.

The scope of pumps and valves operability testing, including
adherence to ASME Boiler and Pressure Vessel Code, Section XI and
10 CFR 50.55 a(g), is provided in FSAR Section 3.9(B).6. 10 CFR
50.55 a(g) does not specify a submittal date for a preservice or
inservice testing program for pumps and valves; however, the pump
and valve test program will be submitted, with the Inservice
Inspection Program, within six months of the anticipated date for
commercial operation. Thi¢ submittal date is consistent with
previous NRC staff guidance.



Chemical & Volume Control System.

Other key components in Auxiliary Systems which are required to
directly support plant shutdown or safety svstem function.

Residual Heat Removal System.

Reactor Coolant Syvstem.

High Pressure Core Injection System.

Low Pressure Core Injection System.

Residual Heat Removal System (Shutdown Cocoling Svstem).
Emergency Condenser Svstem (Isolation Condenser System).
Low Pressure Core Spray System.

Containment Spray System.

Safety, Relief and Safety/Relief Valves.

RCIC (Reactor Core Isolation Cooling) Svstem.
Contaimment Cooling System.

Containment isolation valves required to change position to isolate
containment.

Standby liquid control system (Borom Svstem)

Automatic Depressurization System (any pilot or control valves,
associate hydraulic or pneumatic systems, etc.)

Control Rod Drive Hvdraulic System ("Scram" function)

Other key components in Auxiliary Svstems which are required to direct
support plant shutdown or safety system function.

Reactor Coolant System.

"
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Inservice Pump and Valve Testing Program

1.

11.

Inforvation required for NRC Staff Revisw of the Pump and Valve Testing
Program

A.

Three sets of PAID's, which include all of the systems listed
above, with the code class and system boundaries c.early marked.
The drawings should include all of the components present at the
time of submittal and a legend of the P&ID symbols.

ldentification of the applicable ASME Code Edition and Addenda.

The period for whic!i the program is applicable.

1dentify the component code class.

For pump testing: Identify

1, Each pump required to be tested (name and number)

2. The test perameters to he measured

3 The test frequency

For valve testing: Identify

1, Each valve in ASME Section X1 Categories A & B that will be
exercised every three months during normal plant operation
(indicate whether nartial or full stroke exercise, and for
power operated valves list the limiting value for stroke
time.)

20 Each valve in ASME Section XI Catepory A that will he leak
tested during refueling outages (Indicate the leak test
procedure you intend to use)

3. Each valve in ASME Section XI Categories C, D and E that will
be tested, the type of test and the test frequency. For
check valves, identifyv those that will he exercised every 3

months and those that will only be exercised during cold
shutdown or refueling outages.

Additional Information That Will Be Helnful in Sneeding Up the Review
Process

A.

Include the valve location conrdinates or other ippronriate
location information which will expedite our locating the valves
on the P&ID's.

Provide PAID drawings that are larese and clear enouzh to be read
easilv,

.
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c. Identify valves that are provided with an interlock to other
components and a brief description of that furction.

Relief Requests from Section XI Requirements

The largest area of concern for the NRC staff, in the review of an inservice
valve and pump testing program, is in evaluating the hasis for justifving
relief from Section XI Requirements. It has been our experience that many
requests for relief, submitted in these programs, do not provide adequate
descriptive and detailed technical information. This explicit information is
necessary to provide reasonable assurance that the burden imposed on the
licensee in complying with the code requirements is not justified bv the
increased level of safety obtained.

Relief requests which are submitted with a justification such as
"Impractical", "Inaccessible", or any other categoricsl basis, will require
additional information, as iliustrated in the enclosed examples, to allow
our staff to make an evi’uation of that relief request. The intention of
this guidance is to illustrate the content an! extent of information
required by the NRC staff, in the request for relief, to make a proper
evaluation and adequately document the basis for that relief in our safety
evaluation report. The NPC staff feels that by receiving this information
in the program submittal, subsequent requests for additional information and
delays in completing our review can be considerably reduced or eliminated.

9 Information Required for NRC Review of Relief Reguests

A. Identify component for which relief is requested:
Name and number as given in FSAR
2. Function
3. ASME Section III Code Class

4, For valve testing, also specifv the ASME Section XI valve
category as defined in IWV-2000

B. Specifically identifv the ASME Code requirement that has been
determined to be impractical for each component.

C. Provide information to support the determination that the
requirement in (B) is impractical; i.e., state and explain the
basis for requesting relief.

D. Specifv the inservice testing that will be performed in lieu of
the ASme Code Section XI requirements.

k. Provide the schedule for implementation of the procedure(s) in

(D).



11. Examples to Illustrate Several Possible Areas Where Relie[ Mav Be

Granted and the Extent and Content of Information Necessary to Malte An
Evaluation

A. Accessibilitv: The regulation specifically grants relief from the
code requirement because of insufficient access provisicns.
However, a detailed discussion of actual physical arrangement of
the component in question to illustrate the insufficiency of space
for conducting the required test is necessary.

Discuss in detail the physical arrangement of the component in
question to demonstrate that there is not sufficient space to
perform the code required inservice testing.

Wwhat alternative surveillance means which will provide au
acceptable level of safety have you considered and why are these
means not feasible?

B. Environmental Conditions (e.g., High radiation level, High
temperature, High humidity, etc.)

Although it is prudent to maintain occupation radiation exposure
for inspection personnel as low as practicable, the request for
relief from the code requirements cannot be granted solely on the
basis of high radiation levels alone. A balanced judgment between
the hardships and compensating increase in the level of safety
should be carefully established. If the health and safety of the
public dictates the necessity of inservice testing, alternative
means or even decontamination of the plant if necessary should be
provided or developed.

Provide additional information regarding the radiation levels at
the required test location. What alternative testing techniques
which will provide an acceptable level of assurance of the
integrity of the component in question have you considered and whv
are these techniques determined to be impractical?

c. Instrumentation is not originally provided

Provide information to justify that compliance with the code
requirements would result in undue burden or hardships without a
compensating increase in the level of plant safety. What
alternative testing methods which will provide an acceptable level
of safety have you considered and why are these methods determined
to be impractical?

D. Valve Cvcling During Plant Operation could put the Plant in an
Unsafe Condition

The licensee should explain in detail whv exercising tests during
slant operation could jeoperdize the plant safetv.

3



o~

E. Valve Testing at Cold Shutdown or Refueling Intervals in lieu of
the 3 Month Required Interval

The liensee should explain in detail whv each valve cannot be
exercised during normal operation. Also, for the valves wvhere a
refueling interval is indicated explain in dedail why each valve
cannot be exercised during cold shutdown intervals.

I111. Acceptance Criteria for Relief Request

The Licensee must successfully demonstrate that:

Compliance with the code requirements woulc result in hardships or
unusual difficulties without a compensating increase in the level
of safety and noncompliance will provide an scceptable level of
quality and safety, or

b 8 Proposed alternatives to the code requirements or portions therof
will piovide an acceptable level of quality and safetv.

Standard Format

A standard format, for the valve portion of the pump and valve testing
program and relief requests, is included as an attachment to this Guidance.
The NRC staff believes .that this standard format will reduce tha time spent
by both the staff in our review and by the licensee in their preparation of
the pump and valve testinz program and submittals. The standard format
includes examples of relief requests which are intended to illustrate the
application of the standard format and are not necessarilv a specific plan
relief request.




ATTACHMENT

STANDARD FORMAT

VALVE INSERVICE TESTING PROGRAM SUBMITTAL




Remarks -

Valve Test (Not to he <
Catcpgory Size Valve Actaator Norma) Require- Relief Testing used for b
Class Coordinates AR C D E (inches) Type Type Position wments Requests* Alternztive relief hasis)
3 n-14 X 4 CA M LO ET
b} n-15 X 6 DE NA C pT
3 =15 X 16 X SA - cv X cs
3 c-15 X 16 CcK SA - cv
3 F-14 X 3 RFL SA - cv
3 p-11 X X 4 GL M C n X ET
MT 60 secc.
3 B-11 X /4 REL SA - SRV
3 B-11 X 1/4 REL SA - SRV
2 A-10 X 3 REL SA - SRV
2 R-10 X 3 REL SA - SRV
2 n-14 ¥ 10 CA HO C 0
Lr X
MT 30 sec.



Legend fo- Valve Testing Example Format

Q

LT

SRV
DT

ET

RR

Exercise valve (full stroke) for operability every (3) months.
Valves are leak rested per Section XI Article IWV-3420.

Stroke time measurements are taken and compared to the stroke time
limiting value per Section XI Article IWW 3410.

Exercise check valves to the »osition required to fulfill their
function every (3) months.

Sefety and relief valves are tested per Section X1 Article 1WV-3510.
Test Catesorv D valves per Section X1 Article IWV-3600.

Verify and record valve position hefore overations are nerformed and
after operations are completed, and verify that valve is locked or
szaled.

Exercise valve for operability every cold shutdown.

Exercise valve for operability every reactor refueling.



'

Svstem:

1. Valve:
Category:
Class:

Function:

Impractical
Test Requirement:

Basis for relief:

Alternative
Testing:

Valve:
Caregory:
Class:

Function:

Impractical
Test Requirement:

Basis for Relief:

Alternate Testing:

Relief Request Basis

Auxiliary Coolant Svstem, Component Cooling

717

c

3

Prevent backflow from the reactor coolant pump

cooling coils.

Exercise valve for operability every three

: months.

To test this valve would require interruntion

.f cooling water to the reactor olan® pumps
motor cooling coils. This action could result in
damage to the reactor coolant pumps and thus
place the plant in an unsafe mode of overation.

This valve will be exercised for operahility
during cold shutdowns.

834
B-E
3

Isolate the primarv water from the component
cooling surge tank during plant operation. It
is normallv in the closed position, but routine
operation of this valve will occur during during
refuel.ng and ccld shutdowns.

Exercise valve /full stroke) for operabilitv
every three (3) months.

This valve is not required to change position
during plant operation to accomplish its safety
function. Exercising this valve will increase
the possibility of surge tank line
contamination.

Verifv and record valve position “efore and
after each valve operation.



Valve:
Categorv:
Class:

Function:

Test Requirements:

Basis for Relief:

Alternative
Testing:

T44E

A

”
~

Isolate the residual heat exchangers from the
leg R.C.S. backflow and accumulator backflow.

Seat leakage test.

This valve is located in a high radiation field
(2000 mr/hr) which would make the required seat
leakage test hazardous to test personnel. We
intend to seat leak test two other valves (8758
and B76B) which are in series with this valve
and will also prevent backflow. We feel that by
complving wiht the seat leakage requirements we
will not achieve a compensatory increase in the
level of safety.

No alternative seat leak testing is proposed.



S8 1 & 2
FSAR

RAJI 210.42 (3.9(N).1.2, Page 3.9(N)-20)

Provide references | and 2 for our review.

RESPONSE:

Reference | (WCAP-B8252) has been reviewed and approved by the NRC. Reference 2
(WCAP-8929) has been submitted to the NRC and is currently being reviewed by
the NRC and Oak Ridge National Labs.
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RAI 210.43 (3.6iN).1.4, Page 3.9(N)-33)

How is the critical buckling strength for component supports determined?
RESPONSE:

Westinghouse performs buckling analysis in accordance with the requirements

of the ASME Code, Section III, Appendix F, and ‘meets the 2/3 critical buckling

criteria. Subsection 39tMyTr™% of the FSAR revisedgto delete the
exception to Appendix F which Jeurrently states Jthat 902 offeritical buckling

will be met.
Jment £

in Ame"
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3.9(8).2 Dynamic Testing end Analyeis

the systam bas bean adequately designed sl supported for wvibratics, as
required

that has been obtained from these plants indicatss that the reactor coolant
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RAI 210.44 (3.9(N).2.5, Pages 3.9(N)-38 to 44)

Previous analysis for other nuclesr plants have showu that certain reactor
system components and their supports may be subjected to previously under-
estimated asymmetriz loads under the conditions that result from the postulation
of ruptures of the reactor coolant piping at various locations.

The applicant has described the design of the reactor internals for blowdown
loads only. The applicant should also provide informatiou on asymmetric
loads. It is, therefore, necessary to reassess the capability of these
reactor system components to assure that the calculated dynamic asymmetric
loads resulting from these postulated pipe ruptures will be within the bounds
necessary to provide high assurance that the reactor can be brought safely

to & cold shutdown condition. The reactor system components ..at require
reassessment shall include:

a. Reactor pressure vessel.

b. Core supports and other reactor internals.

¢, Control rod drives.

d. ECCS piping that is attached to the primary coolant piping.

e. Primary coolant piping.

£. Reactor vessel supports.

The following information should be included in the FSAR about the effects

of postulated asymmetric LOCA loads on the above mentioned reactor system

components and the various cavity structures.

1. Provide arrangement drawings of the reactor vessel support systems in
sufficient detail to show the geometry of all principal elements and
materials of comstruction.

2. 1f a plant-specific analysis will not be submitted for your plant, pro-
vide supporting information to demonstrate that the generic plant analysis
under consideration adequately bounds the postulated accidents at your
facility. Include a comparison of the geometric, structural, mechanical,
and thermal-hydraulic similarities between your facility and the case

analyzed. Discuss the effects cf any differences.

3. Consider all postulated breaks in the reactor coolant piping system,
including the following locations:

a. Steam line nozzles to piping terminal ends.
b. Feedwater nozzles to piping terminal ends.

e. Recirculation inlet and outlet nozzles to re.irculation piping
terminal ends.
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4. Provide ar assessment of the effects of asymmetric pressure differentials*
on the systems and components listed above in combination with all external
loadings including safe shutdown rarthquake loads and other faulted
condition loads for the postulated breaks described above. This assess-
ment may utilize the following mechanistic effects as applicable:

a. Limited displacement break areas.

b. Fluid-structure interaction.

¢. Actual time~dependent forcing functionm.
d. Reactor support stiffness.

e. Break opening times.

5. I1f the results of the assessment on item 3 above indicate loads leading
to inelastic action of these systeas or displacement exceeding previous
design limits, provide an evaluation of the inelastic behavior (including
strain hardening) of the material used in the system design and the
effect of the load transmitted to the backup structures to which these
svstems are attached.

6. For all analyses performed, included the method of analysis, the structural
and hydraulic computer codes employed, drawings of the models employed
and comparisons of the calculated-to-allowable stresses and strains or
deflections with a basis for the allowable values.

7. Demonstrate that safety-related components will retain their structural
integrity when subjected to the combined loads resulting from the loss~-
of-coolant accident and the safe shutdown earthquake.

8. Demonstrate the functiomal capability of any essential piping when sub-
jected to the combined loads resulting from the loss-of-coolant accident
and the safe shutdown earthquake.

RESPONSE:

Westinghouse, in its analyses of reactor system components and their supports,
has considered asymmetric LOCA losdings in the Seabrook plant design and
analysis. The analysis methods used by Westinghouse are consistent with
NUREG-0609. This question is addressed in Seabrook FSAR Subsections 3.9(N).2.5,
3.9(N).3 and the revised/updated Subsections 3.9(N).1.2, 3.9(N).1.4b, 3.9(N).l.4c,
3.9(N).1.6d, 3.9(N).1.4e, 3.9(N).1.5, 3.9(N).1.6, 3. 9(!) 1.7, 3.9(N).4.2,

3.9(N).4.3 and 3.9(N).4.4 Mﬂm whd. are ,nwlld,
/n Amendwent 47,

*Blowdown jet forces at the location of rupture (reaction forces), transient
differential pressures in the annular region between the component and the
wall, and transient differential pressures across the core barrel within the
reactor vessel.
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in the fatigue usage factor caused by these tests is easily

covered by the conservative number (200) of primary side leakage

tests that are considered for design.

2 Secondary Side Hydrostatic Test

The secondary side of the steam generator is pressurized to
1.25 design pressure vith a minimum water temperature of 120°F,
coincident with the primary side at 0 psig.

For design purposes, it is assumed that the steam generator
will experience 10 cycles of this test.

These tests may be performed either prior to plant startup,
or subsequently following shutdown for major repairs or both.

3.9(N).1.2 uter Programs Us in Analvses

The following computer programs !uv.c been used in dynamic and stat’c analyses
to determine mechanical loads, stresses, and deformations of seismic Category
I components and equipment. These are described and verified in References
(1) and (2).

b.

£.

i —————. . et

g DARIWOSTAS

WESTDYN-?
Static and dynamic analysis of redundant piping systems.
FIXFM

Time history response of three-dimensional structures.

WESDYN-2

Piping system stress analysis from time history displacement data.
STHRUST

Hydraulic loads on loop components from blowdown iiformation.
WESAN

Reactor coolant loop equipment suppor. structures analysis and
evalua.ion.

WECAN

FPinite element structural analyeis.

Dynamic transient response analysis of reactor vessel and internals.

3. 9(')-20
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3.9(¥).1.3 Experimental Stress Analysis

No experimental stress analysis wmethods are used for seismic Category I
systems or components. Howver, Westinghouse makes extensive use of
measured results from protouype plants and various scale model tests, as
discussed in Subso-tion 3.9(N).2.

3.9(N).1.4 Corre.derations for the Evaluatior of the Faulted Condition

a. Loading Conditiong

The structural stress analyses performed on the reactor coolant
system consider the loadings specified as shown in Table 3.9(N)-2.
These loads result from thermal expansion, pressure, weight,
Operating Basis Earthquake (OBE), Safe Shutdown Earthquake (8fc), |
design basis loss of coolant accident, and plant mutiml .
thermal and pressure transients. ]

b. Analysis of the Reactor Coolant Loop and Supports

S'EKT) The loads used in the snalysis of the raactor coolant beep=piping
are described in detail below. l"f/f“ﬂ"'* 4,‘11-
l. Pressure .

Pressure loading is identified as either membrane design
pressure or general operating pressure, depending upon its
application. The membrane design pressure is used in
connection with the longitudinal pressure stress and minimum
wall thickaess calculations in accordance with the ASME Code.

. The term operating pressure is used in connectiom with
determination of the system deflections and support forces.
The steady-state operating hydraulic forces based on the
system initial pressure are applied ae general operating
pressure loads to the reactor coolant loop model at changes
in direction or flow area.

2. Weight

A weight analysis is performed to meet Code requirements by
applying a 1.0 g load dcwnward on the complete piping system.
The piping is assigned a distributed mess or weight as a
function of its properties. This method provides a
distributed loading to the piping system as a function of the
weight of the pipe and contained fluid during normal
coperating conditions.

Seismic

The forcing functions for the reactor coolant loop piping
seismic analyses are three orthogonal components of

3.9(m)-21
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INSERT A (Modification to 3.9(N).1l.4b)

The reactor coeolant loop piping is evaluated in accordance with the

Criteria of ASME [II, NB-3650 and Appendix F. The lcads included in the
evaluation result from the SSE, dead voi;;:. pressure, and LOCA loadings
(loop hydraulic forces, asymmetric sub-compartment pressurization forces,

and reactor vessel motion).
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The component upper and lower lateral supports are inactive

during plant heatup, cooldown and normal plant operating conditions.
However, these restraints become active when the plant is at

power and under the rapid motions of the reactor coolant loop
components that occur from the dynamic loadings and are represented
by stiffness matrices and/or individual tension or compression
spring members in the dynamic model. The analyses are performed

at the full power condicion.

The total response is obtained directly by direct time integratiom
of the equations of motion. The results of the time history
analysis ara forces and displacements. The time histocy displacement
response is then used in computing support loads and in performing
the reactor coolant loop piping stress evaluationm.

Loss of Coolant Accident

The mathematical model ured in the static analyses is modified
for the loss of coolant accident analyses to represent the
severance of the reactor coolant loop piping at the postulaced
break location. Modifications include addition of the mass
characteristic of the piping and equipment. To obtain the
proper dynamic solution, two masses, each containing six dynamic
degrees of freedom and located one on each side of the break,
are included in the mathematical model. The natural frequencies
and eigenvectors are determined frow this broken loop model.

The time~history hydraulic forces at the node points are combined
to obtain the forces and moments acting at the corresponding
structural limped-mass node points.

The dvnamic structural solution for the full power loss of
coolant sccident and steam line break is obtained by using a
modified-predictor-correctoi—-integration technique and normal
mode theory.

When elements of the system can be represented as single acting
members (tension or compression members), they are considered

as nonlinesr elements, which are represented mathematically

by the combination of a gap, a spring, and a viscous damper.

The force in this non-linear element is treated as an externally
applied force in the overall normal mode solution. Multiple
pon-linear elements can be applied at the same node, if necessary.
The time-history solution is performed in subprogram nxm:-‘/
The input to this subprogram consists of the natural frequencies,
normal mocges, applied forces and nonlinear elements. The

natural frequencies and normal modes for the modified reactor
coolant loop dynamic model are determined with the WESTDYN-7
program. To properly simulate the release of the strain energy

3.9(N)=25
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in the pipe, the internal forces in the syste “he postulated
break location due to the initial steady-s.ai _drvulic forces,
thermal forces, and weight forces are determined. The release

of the strain energy is accounted for by applivisg the negative

of these internal forces as a step function [cadiey. The

initial conditions are equal to zern because che “lution is

only for the transient problem (the dynamic respo. e of the

syscem from the static equilibrium position). The time history
displacement solution of all dynamic degrees of freedom is

obtained using subprogram FIXFMJand employing 4 percer® critiul/

damping.

The loss of coolant accident dispiacements of the reactor

vessel are applied in time history form as faput “o the dynamic
analysis of the reactor coolant loop. The loss o ovolant

accident analysis of the reactor vessel includes a.i the ferces
acting on the vessel including internals reactions, cavity

pressure loads, and loop mechanical loads. The reactor vessel
analysis is described in Subsection 3.9(N).l.4f. l

s e —

The time-history diﬁlncmut response of the loop is used in
computing support loads and in performing stress evaluatiom
of the reactor coolant loop piping.

The time-~history displacements of the FIXFMJsubprogram are I
used as input to WESDYN-2 to determine the internal forces,

deflections, and stresses at each end of the piping elements.

For this calculation the displacements are treated as imposed

deflections on the reactor coolant loop masses. JWe resuiaw l
OF Fhis polurion are wsadAn thepiping Sitase av LoDy .

Trausients

Cperating transients in & nuclear power plant cause thermal
and/or pressure fluctuations in the reactor coolant fluid.
The thermal transients cause time-varying temperature
distributions across the pipe wall. These temperature
distributions resulting in pipe wall stresses may be further
subdivided in accordance with the Code into three parts, a
uniform, a linear, and a non-linear portion. The unifore
portion resulis in general expansion loads. The linear
portion causes a bending moment across the wall and the non-
linear portion causes & skin stress.

’o ’( " -26
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INSERT B (Modification to 3.9(N).l.éc)

The resultant asymmetric external pressure loads on the RCP and steam
generator resulting from a postulated pipe rupture and pressure build up
in the loop compartments, are applied to the caume integrated RCL/supports
system model used to coapute loadings on components, component Supports
and RCL piping as discussed above. The response of the entire cvstem is
obtained for the various external pressure loading casés from wiiich the
internal member forces and piping stresses are calculated for each pipe
break case considered. The equipment support leads and piping siresses
resulting from the external pressure loading are added to the support loads
and piping stresses calculated using the loop LOCA hydraulic forces and
RPV motion.

The break locations considered for svbcompartment pressurization are those
postulated for the RCL LOCA analysis, as discussed in Section 3.6N and
WCAP-8172 (Ref 1 of Section 3.6N). Tﬁc asymmetric subcompartment .

pressure loads are provided to Westinghouse by United Engineers & Constructers.
The analysis to dete¥mine these loads is discussed in Sectiom 6.2.
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For all possible load set combinations, the primary-glus~
secondary and peak stress intensities, fatigue reduction factors
and cumulative usage factors are calculated. The WESTDYN-7
program is used to perform this analysis in accordance with

the ASME Boiler and Pressure Vessel Code, Sectiom III, Subsection
NB-3650. Since it is impossible tc predict the order or occurrence
of the transients over a forty-year life, it is assumed that

the transients can occur in any sequence. This is a very
conservative assumption.

The combination of load sets yielding the highest altermating
stress intensity range is used to calculate the incremental

usage factor. The next most severe combination is then determined
and the incremental usage factor calculated. This procedure

is repeated until all combinations having allowable cycles

< 10% are formed. The total cumulative usage factor at a point
is the summation of the incremental usage factors.

Primar onent Supports Models and Methods

The static and Aynamic structural analyses employ the matrix method
and normal mode theory for the solution of lumped-parameter, multimass
structural models. The equipment support structure models are
dual-purpose since they are required to: 1) quantitatively represent
the elastic restraints which the supports impose upon the loop,

and 2) evaluate the individual support member stresses due to the
forces imposed upon the supnorts by the loop.

A description of the supports is found in Subsection 5.4.14, Detailed -~
models sre developed using beam elements and plate elements, wvhere
applicable. (/NSEETC)

The respective computer programs are used with these models to
obtain support stiffness matrices and member influence coefficients
for the steam generator, reactor coolant pump, pressurizer and
reactor vessel supports. Unit force along and unit moment about
each coordinate axis are applied to the models at the equipment
vertical centerline joint. Stiffness analyses are performed for
each unit load for each model.

Joint displacements for applied unit loads are forwulated into
flexibility matrices. These are inverted to obtain support stiffness
matrices which were included in the reactor coolant loop model.

3.9(N)-29
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INSERT C (Modification to 3.9(N).l.4d)

The reactor vessel supports are modeled using the WECAN computer program.
Structure geometry, topology and member properties are used in modeling.

Steam generator and reactor coelant pump supports are modeled as linear
or non-linear springs.

For each operating condition, the loads (obtained from the RCL analysis)
acting on the support structures are appropriately combined. Reactor
goolant loop normal and upset conditions thermal expansion loads are treated
as primary loading for the primary component supports. The adequacy of

each member of the steam generator supports, reactor coolant pump supports,
and piping restraints is verified by solving the ASME III subsection NF
stress and interaction equations. The adequacy of the RPV Support Structure

is verfied using the WECAN tomputer program and comparing the resultant stresses
to the criteria giv - 41in ASME III subsection NF.
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Loads acting on the supports obtained from the reactor coolant G
loop analysis, support structure member properties, and influence
coefficients at each end of each member are input into the WESAN

program.
For each support case used, the following is performed:

i. Combine the various types.of support plane loads to obtain
operating condition loads (Normsl, Upsat, Zmergency or Faulted).

2. Multiply member influence coefficients by operating condition
loads to obtain all member internal ferces and moments.

3. Solve appropriate stress or interactioa equatioms for the
specified operating condition. Maximum normal stress, shear
stress, and combinred load interaction equation values are
printed as a ratio of maximm actual values divided by limiting
velues. ASME Boiler and Pressure Vessel Code Section III,
Subsection NF, stress and interaction equations are used with
limits for the operating condition specified.

Analysis of Prima onents

Equipment which serves 28 part of the pressure boundary in the

reactor coolant loop include the steam generators, the reactor

coolant pumps, the pressurizer, and the reactor vessel. This equipmen®
is ANS Safety Class 1 and the pressure boundary meets the requirements
of the ASMF Boiler and Pressure Vessel Code, Section II1, Subsectiom
NB. This equipment is evaluated for the losding combinations outlined

in Table 3.9(N)=2. The equipment is analyzed for: 1) the normal - -
loads of deadweight, pressure and thermai, 2) mechanical transients

of OBE, SSE, and pipe mptun-.‘cnd 3) Fnuun and temperatu o
transients outlined in Subsection J.3(N).l.d. ;”51"' B > ;f/,

—_

The results of the reactor coolant loop analysis are used to determine
the loads acting on the equipment nozzles and the support/component
interface locations. These losds are supplied for all loading
conditions on an "umbrella” load basis. That is, on the basis of
previous plant analysis, a set of loads are determined which should
be larger than those seen in any single plant analysis. The "umbrella”
loads represent a conservative means of allowing detailed component
analysis prior to the completion of the system analysis. Upon
completion of the system analysis, conformance is demonstrated

between the sctual plant loads and the loads used in the analyses |
/

3.9(N)-30




INSERT D (Modification to 3.9(Nj.l.4e)

including the effects of ssymmetric subcompartment pressurization (for
vessel nozzle breaks)

(.2 1049)
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of the components. Any deviations where the actual load is larger
than the "umbrella" load will be handled by individualized analysis.

Seismic analyses are performed individually for the reactor coolant
puxmp, the pressurizer, and the steam generator. Detailed and complex
dynamic models are used for the dynamic analyses. The response
spectra corresponding to the building elevation at the highest
component /building attachmen: elevation is used for the component
analysis. Seismic analyses for the steam generator and pressurizer
are performed using 2 percent dam.:ng for the OBE and &4 percent
damping for the SSE. The analysis of the reactor coolant pump for
determination of loads on the motor, main flange, and pump internals
is performed using the damping for bolted steel structures, that

is, & percent for the OBE and 7 percent for the SSE (2 percent for
OBE and & percent for SSE is used in the system analysis). This
damping is applicable to the reactor coolant pump since the main
flange, motor stand, and motor are all boited assemblies (see Section
$5.4). The reactor pressure vessel is qualified by static stress
analysis based on loads that have been derived from dymamic analysis. -~

The pressure boundary portions of Class 1 valses in the RCS are
designed and analyzed according to the requirements of NB-3500 of
ASME III.

Valves in sample lines connected to the RCS ar2 not considered to
be ANS Safety Class 1 nor ASME Class 1. This {s because the nozzles
where the lines connect to the primary syr*:m piying are orificed
to a 3/8 inch hole. This hole restricts tre flow such that loss
through a severance of ome of these lines can be mad: up by normal
charging flec».

5F Ves:e. support LOCA Loads

\ \
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Dynamic Analysis of Reactor Pressure Vesse)l for

Postul ated Loss of Coolant Accident
1 Introduction

This section presents the method of computing the reactor pressure
vessel response to  postulated loss of coolant accident (LOCA). The
structural analysis considers simultameous application of the
time-history loads on the reactor vessel resulting from the reactor
coolant loop mechanical loads, internal hydraulic pressure transients,
and reactor cavity pressurization (for postulated breaks in the reactor
coolant pipe at the vessel nozzles). The vessel is restrained by
reactor vessel support pads z7d4 shoes beneath four of the reactor
vesse] nozzles and the reactor coolant loops with the primary supports
of the steam generators and the reactor coolant pumps.

-
-

Pipe displacement restraints installed in the primary shield wall limit
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the break opening area of the vessel nozzle pipe'brtaks to less than
144 square inches., This break area was determined to be an upper bound
by using worst case vessel and pipe relative motions based on similar
plant analyses. Detailed studies have shown that pipe breaks at the
hot or cold leg reactor vessel nozzles, even with a limited break area,
would give the highest reactor vessel support loads and the highest
vessel displacements, primarily due to the influence of reactor cavity
pressurization. By considering these breaks, the most severe reactor
vessel support loads are determined. For completeness, an additional
break outside the shield wall, for which there is no cavity
pressurization, was also analyzed, specifically, the pump outlet nozzle
pipe break.

T — — —

2. Interface Informat1on_
Asymmetric reactor cayity pressurization loads were provided to
West{nghouse bj United Engneers and Constructors.

e —
. e — ——— - —— — e A s

A1l other input information was developed within Westinghouse. This
information includes: reactor internals properties, loop mechanical
loads and loop stiffness, internal hydraul ic pressure transients, and
reactor support stiffnesses. These inputs allowed formulation of the
mathemstical models and performance of the analyses, as will be
described.

3. Loading Conditions

Following a postulated pipe rupture at the reactor vessel nozzle, the
reactor vessel is excited oy time-history forces. As previously
mentioned, these forces are the combined effect of three phenomerna:
(1) reactor coolant loop mechanical ioads, (2) reactor cavity
pressurization forces and (3) reactor internal hydraulic forces.

The rilctor coolant loop mechanical forces are derived from the elastic
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analysis of the loop piping for the postulated break. This analysis fis
described in Section 3.9N.1.4& ., The loop mechanical forces which are
released at the broken nozzle are applied to the vessel in the RPV
blowdown analysis.

Reactor cavity pressurization forces arise for the pipe breaks at the
vessel nozzles from the steam and water which is released into the
reactor cavity through the annulus around the broken pipe. The reactor
cavity is pressurized asymmetrically with higher pressure on the side
of the broken pipe resulting in horizontal forces applied to the
reactor vessel. Smaller vertical forces arising from pressure on the
bottom of the vessel and tie vessel flanges are also applied to the
reactor vessel. The cavity pressure analysis is described in Section
6.2.

.
The internals reactior forces develop from asymmetric pressure
distributions inside the reactor vessel.. For a vessel inlet nozzle
break and pump outlet nozzle break, the depressurization wave path is
through the broken loop inlet nozile and into the region between the
core barrel and reactor vessel. This region is called the downcomer
annulus. The initial waves propagate up, down and around the downcomer
annulus and up through the fuel. In the case of an RPV outlet nozzle
break the wave passes through the RPV outlet nozzle and directly into
the upper internals region, depressurizes the core, and enters the
downcomer annulus from the bottom of the vessel. Thus, for an outlet
- nozzle break, t*,dmcmr annulus is depressurized with much smaller
differences in pressure horizontally across the core barrel than for
the inlet break. For both the inlet and outlet nozzle breaks, the
depressurization waves continue their propagation by reflection and
translation through the reactor vessel fluid but the initial
depressurization wave has the greatest effect on the loads.

The reactor internals hydraulic pressure transients were calcul ated
including the assumption that the structural motion is coupled with the

3. qw)-31¢€
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pressure transients. This phenomena has been referred to as
hydroelastic coupling or fluid-structure interaction. The hydraul ir
analysis considers the fluid-structure interaction of the core barrel
by accounting for the deflections of constraining boundaries which are
represented by masses and springs. The dynamic response of the core
barre! in its beam bending mode responding to blowdown forces
compensates for internal pressure variation by increasing the volume of
the more highly pressarized regions. The analytical methods used to
develop the reactor internals hydraulics are described in WCAP-8708(%].

4, Reactor Vessel and Internals Model ing

The reactor vessel is restrained by two mechanisms: (1) the four
attached reactor coolant loops with the steam generator and reactor
coolant pump primary supports and (2) four reactor vessel supports, two
beneath reactor vessel inlet nozzles and two beneath reactor vessel
outlet nozzles. The reactor vessel supports are described in Section
5.4.14 and are show: in Figures 5.4-12, and 3.8-17. The support shoe
provides restraint i: the horizontal directicns and for downward
re;cior vesse! metion.

The reactor vessel model consists of two non-11inear elastic models
connected it a common node. One model represents the dynamic vertical
characteristics of the vessel and its fnternals, and the other mode)

represents the translational and rotational characteristics of the
structure. These two models are combined in the DARI-WOSTAS code(1] to
represant motion of the reactor vessel and its internals in the plane
of the vessel centerline and :“2 broken pipe centerline.

The mode! for horizontal motion is shown in Figure 3.9N-12. Each node
has one translational and one rotational deyree of freedom in the
vertical plane containing the centerline of the nozzle attached to the
broken pipe and the centerline of the vessel. A combination of beam
elements and concentrated masses are used to represent the components

X7




including the vessel, core barrel, neutron panels, fuel assemblies, and
upper support columns. Connections between the various components are
either pin-pin rigid links, translational impact springs with damping
or rotational springs.

The mode! for vertical mction is shown in Figure 3.9N-13. Each mass
node has one translational degree ¢f freedom. The structure is
represented by concentrated masses, springs, dampers, gaps, and
frictional elements. The model includes the core barrel, lower support
columns, bottom nozzles, fuel rods, top nozzles, upper support
structure, and reactor vessel.

The horizontal and vertical models are coupled at the elevation of the
primary nozzle centerlines. Node 1 of the horizontal model is coupled
with node 2 of the vertical model at the reactor vessel nozzle
elevation. This coupled nide has external restraints characterized by
2 3 x 3 matrix which represents the reactor coolant loop stiffness
characteristics, by linear horizontal springs which describe the
tangential resistance of the supports, and by individual non-linear
vertical stiffness elements which provide downward restaint only. The
supports as represented in the horizontal and vertical models (Figures
3.9N-12 and 3.9N-13) are not indicative of the complexity of the
support system used in the analysis. The individual supports are
located at the actual support pad locations and accurately represent
the independent non-1inear behavior of each support.

S. Analytical Methoas

The time-history effects of the cavity pressurization loads, internals
loads and loops mechanical loads are cambined and applied
simultaneously to the appropriate nodes of the mathematical model of
the reactor vessel and internals. The analysis is performed by
numerically integrating the differential equations of motion to obtain
the transient response. The output of the analysis includes the

7. w)-3le
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displacements of the reactor vessel and the loads in the reactor vessel
supports which are combined with other applicable faulted condition
loads and subsequently used to calculate tne stresses in the supports.
Also, the reactor vestel displacements are applied as a time-history
input to the dynamic reactor coolant loop biowdown analysis. The ‘
resulting loads and stresses in the piping components and supports
include both loop blowdown loads and reactor vessel displacements.
Thus, the effect of vessel displacements upon loop response and the
effect of loop blowdown upon vessel displacements are both evaluated.

6. Results of the Analysis

As describad, the reactor vessel and internals were analyzed for three
postulated break locations. Table 3.9N-12 summarizes the displacements
and rotations of and about a point representing the intersection of the
centerline of the nozzle attached to the leg in which the break was
postulated to occur and the vertical centerline of the reactor vessel.
Positive vertical displacement is up and positive horizontal
displacement is away from and along the centerline of the vessel nozzle
in the loop in which the break was postulated to occur. These
displacements were calculated using an assumed break opening area for
the postulated pipe ruptures at the vessel nozzles of 144 in and a
double-ended rupture at the pump outlet nozzle. These areas are
estimated prior to performing the analysis. Following the reactor
coolant system structural analysis, the relative motions of the broken
pipe ends are obtained fram the reactor coolant loop blowdown analysis.
The actual break opening area is then verified to be less than the
estimated area used in the analysis and assures that the analysis fis
conservative.

ae

The maximum loads induced in the vessel supportsvdue to the postulated
pipe break, me ARt arecawns. These loads are per vessel
support and are applied at the vessel nozzle pad. It is conservatively
assumed that the maximum horizontal and vertical loads occur
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simultaneously and on the same support, even though the time-history
results show that these loads occur neither simultaneously nor on the
same support. The largest vertical loads are produced on the support
opposit: the broken nozzle. The largest horizontal loads are produced
on the supports which are perpendicular to the broken nozzle horizontal
centerline. Note that the peak loads are conservative values since the
break opening area for the vessel inlet nozzle break (as obtained from
the dynamic loop analysis) is actually less than the estimated 144
square inch area used to generate the applied loads. If additiomal
analysis was performed using the Tower break opening area, the loads
would be considerably reduced.
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The loads from these three sources, the internals reactions,
reactor cavity pressure loads, and the loop mechanical forces, are
applied simultaneously in a nonlinear elastic dynamic time history
analysis on the model of the vessel, supports and internals. The
results of this analysis are the dynamic loads on the reactor
vessel supports and vessel time history displacemants. The
maximum loads are combined with other applicable loads, such as
ceismic and deadweight and applied statically to the vessel
support structure. The maximum stresses in the support are
calculated and compared to faulted condition stress allowables
given in Subsection 3.9(N).l.4g. iﬁrb

)
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All Class | components and supports are designed and analyzed for
the Design, Normal, Upset, and Emergency Conditions to the rules
and requirements of the ASME Code Section III. The design
anaiysis or test methods and associated stress or load allowvable
limits that will be used in evaluation of Faulted Conditions are
those that are defined in Appendix F of the ASME Code with
supplementary options outlined below:

) 9% Elastic System Analysis and C nent Inelastic Analysis

This is an acceptable method of evaluation for Faulted '
Conditions if the rules of F1323.1(a) are met for component

supports, within the scope of Subsection NF and if primary

stress limits for components are taken as greater of 0.70 S,

or Sy + 1/3 (8y = s,) for membrane stress and greater of 0.70

Syec or Sy + 1/3 (Sy¢ - Sy) for wembrane-plus~bending stress,

where material properties are taken at appropriate

temperature.

1f plastic component analysis is used with elastic system
analysis or with plastic system analysis, the deformations
and displacements of the individual system members will be
shown to be no larger than those which can be properly
calculated by the analytical methods used for the system
analysis.
Elastic/Inelastic Svstem Analysis and Component/Test Load
Method

The test load method given in F-1370(d) is an acceptable
method of qualifying components in lieu of satisfying the
stress/load limits established for the component analysis.

1f the component/test load method is used with elastic or

plastic system analysis, the deformations and displacements
of the individual component members taken from the test load
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method data at the loads resulting from the system analysis
will be shown to be no larger than those which can be properly
calculated by the analytical methods used for the system
analysis.

3. Component Support Buckling Allowable Load

In the design of component supports, members compressive axial
loads are limited to 0.67 times the critical buckling strength.
1f, as a result of more detailed evaluation of the supports

the member compressive axial loads can be shown to safely
exceed 0.67 times the critical buckling strength for the
faulted condition, verification of the support functional
adequacy will be documented and submitted to the NRC for
review. The member compressive axial loads will not exceed
0.67 times the critical buckling strength withcut NRC acceptance.
In no case will the compressive load exceed 0.9 times the
cricical buckling strength.

Loading combinations and allowable stresses for ASME III Class 1
components and supports are given in Tables 3.9(N)=2 and 3.9(N)-3.
For Faulted condition evaluations, the effects of the safe shutdown
earthquake (SSE) and loss-of-coolant accident (LOCA) are combined
using the square-root-of-the-sum-of-the-squares (SRSS) method.
Justification for this method of load combinations is contained in

(Mﬂ‘) Refereuces (4) and (5).

_—+
3.9(N).2 Dynamic Testing and Analysis

3.9(N).2.1 Prcozgrational Vibration and gzgggic Effects Testing on Piping

A preoperational piping vibrational and dynamics effects testing program
will be conducted for the reactor coclant loop/supports system during
preoperational testing. The purpose of these tests will be to confirm that
the system has been adequately designed and supported for vibratiom, as
required by Section III of the ASME Code, paragraph NB-3622.3. The tests
will include reactor coolart pump starts end trips. I1f vibration is
experienced, which, from visual observation, appears to be excessive,
either: 1) an instrumented test program on the piping, will be conducted
and the system reanalyzed to demonstrate that the observed levels will not
cause ASME Code stress and fatigue limits to be exceeded, 2) the cause of
the excessive vibration will be eliminated, or 3) the support system will be
modified to reduce the vibration. Particular attention will be provided at
those locations where the vibration is expected to be the most severe for
the particular transient condicion being studied.

It should be noted that the layout, size, etc., of the reactor coolant locp
and surge line piping used in the Seabrook plants is very similar to that

employed in Westinghouse plants now in operation. The operating experience
that has been obtained from these plants indicates that the reactor couiant
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For faulted conditions analysis of class 1 branch piping attached to the reactor
coolant loop, Equation (9) of ASME III subsection NB-3652 is applied with a stress
limit of 3.0&. This criterion provides sufficient assurance that the piping will
not collapse or experience gross distortion such that the function of the system
would be impaired. The basis for this position is descriped in Westinghouse
response to NRC Question 110.34 on the RESAR-414 application (Docket no. STN 50-572),
which subsequently received a preliminary design approval (PPA) in Nov., 1978.

"INSERT E  (Modification to 3.9(N).1.6 and 3.9(N).1.7)

3.9(N).1.7 Analytical Methods for RCS Class 1 Branch Lines

The analytical methods used to obtain the sclution conuist of the transfer matrix
method and stiffness matrix formulation for the static structural analysis, the
response spectrum method for seismic dynamic analysis, and dynamic structural
analysis for the effect of a reactor coolant loop pipe break.

The integrated Class 1 piping/supports system model is the basic system model used
to compute loadings on components, component and piping supports, and piping. The
system models include the stiffness and mass characteristics of the Class 1 piping
components, the reactor coolant loop, and the stiffness of supports which affect the
system response. The deflection solution of the entire system is obtained for the
various loeding cases from which tl- internal member forces and piping stresses are
ca."ulated.

Static

The Class 1 piping system models are constructed for the WESTDYN computer program,
which numerically “escribes the physical system. A network model is made up of a
number of sections, each having an overall traasfer relationship formed foom its
group of elements. The linear elastic ﬁropetti.. nf the section are used to define
the characteristic stiffness matrix for the section. Using the transfer relationship
for a section, the loads required to suppress all deflections at the ends of the
section arising from the thermal and boundary forces for the section are obtasined.

After all the sections have been defined in this manner, the overall stiffness matrix
and associated load vector to suppress the deflaction of all the network points is
determined. By inverting the stiffness




- (Gomt. nrert £) ik ol . (,2,0.44) |
| roem :

matrix, the flexibility matrix is determined. The flexibility matrix
is multiplied by the negative of the lcad vector to determine the
network point deflections due to the thermal and boundary force
effects. Using the gemeral transfer relationship, the deflections and
internal forces are then determined at all node points in the system.
The support loads are alse computed by mutiplying the stiffness matrix
by the displacement vector at the support point.

Seismic

The models used in the static analyses are modified for use in the

dynamic analyses by including the mass characteristics of the piping

and equipment.

The Tumping of the distributed mass of the piping systems is R

accomplished by Tocating the to:al mass at points in the system which

will appropriately represent the response of the distributed system.

Effects of the primary equipment mtion..tmt is, reactor vessel, steam

generator, reactor coulant pump, and pressurizer, on the Class 1 piping

system are obtiined by modeling the mass and the stiffness

characteristics of the primary equipment and loop piping in the overall
. system model.

The supports are represented by stiffness matrices in the system model

for the dynamic analysis. Shock suppressors which resist rapid motions [ v e
are also included in the analysis. The solution for the seismic :
disturbance employs the response spectra method. This method empl oys '

the Tumped mass *:chnique, 1inear elastic properties, and the principle

of mod@l superposition.

The total response obtained from the seismic analysis consists of two
parts: the inertia response of the piping system and the response from
differential anchor motions. The stresses resulting from the anchor
motions are considered to be secondary and, therefore, are included in
the fatigue evaluation.

| J-w-3a
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-0ss of Coolant Accident

The mathematical models used in the seismic analyses of the Class 1
1ines are aiso used for RCL pipe break effect analysis. To obtain the
proper dynamic solution both for 1ines attached to the unbroken loops
and 1ines attached to the broken foop, the time history deflections
from the analysis of the reactor coolant loop are applied at branch
nozzle connections.

Fatigque

== A thermal transient heat transfer analysis i{s performed for each
=~ different piping comporent on all the Class 1 branch 1ines. The
" 77777 normal, upset, and test condition transients identified in Section
- == 3.9.1.1 are considered in the fatigue evaluation.

* The thermal quantities Tl" Tz. and a.'l". "bTb are calculated on a L

77 time history basis, using a one-dimensional finite d!fference heat
°  transfer computer program. Stresses due to these quantities were

" calculated for each time increment using the methods of NB-3650 of ASME _

rY
dos

. For each thermal transient, two loadsets are defined, representing the
maximum and minimum stress states for that transiest. @ =

As a result of the normal mode spectral technique employed in the

seismic analys‘s, the load components cannot be given signed values. A

Efght Toad sets are used to represent all possible sign permutations of

the seismic monments at each point, thus insuring the most conservative

combinations of seismic loads are used in the stress evaluation.

The WESTDYN computer program is used to calculate the 2
primary-plus-secondary and peak stress intensity ranges, fatigue B
reduction factors and cumulative usage factors for all possible load

'}.u—,,}il__ ---___ S
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set combinations. It is conservatively assumed that the transients can
occur in any sequence, thus resulting in the most conservative and
restrictive combinations of transients.

The combination of load sets yielding tha highest alternating stress
intensity range is determined and the incremental usage factor
calculated. Likewise, the next most severe combination is then ‘
determined and the incremental usage factor calculated. This procedure
is repeated until ail combinations having allowable cylces 006 are
formed. The total cumulative usage factor at a point is the summation

of the incremental usage factors.
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c. Dynamic Analysis

The cyclic stresses due to dynamic loads and deflections are com~
bined with the stresses imposed by loads from component weights,
hydraulic forces and thermal gradients for the determination of
the total stresses on the CRDS.

d. Control Rod Drive Mechanisms
The control rod drive mechanism (CRDM) pressure housings are Class
1 components designed to meet the stress requirements for normal
operating conditions of Section III of the ASME Boiler and Pressure
Vessel Code. Both static and altermating stress intensities are
considered. The stresses originating from the required design
transients are included in the analysis.

— - A dynamic seismic analysis is required on the CRDM's when a seismic
disturbance has bean postulated, to confirm the ability of the
] "A) seo_“‘ pressure housing to meet ASME Code, Section III, allowable stresses
and to evaluate the effect of the seismic event on the drop time.
F > ' ,‘COntrol Rod Drive Mechanism Operational Requiremer.cs

The basic operational riquire.nt. for the CRDM's are:

- L 1. 5/8 ioch step,
2. 147 inch travel,
3. 360 pound maximue loed,
4. Step im or out at 45 inches/minute (72 steps/minute),

S. Electrical power interr.ption stall initiate release of drive
rod assembly,

6. Trip delay time of less than 150 milliseconds - free fall of
drive rod assembly shall begin less than 150 milliseconds
after power interruption, no matter what holding or stepping
action is being executed with sny load and coolant temperature
of 100°F to 550°F, .

7. 40 year design life with normal refurbishment.

3.9(N).4.3 Design loads, Stress Limits, and Allowable Deformations

a. Pressure Vessel

The pressure retaining components are analyzed for loads corres-
e ponding to normal, upset, emergency and faulted conditions. The
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INSERT F (Modification to 3.9(N).4.2)

The Control Rod Drive Mechanisms (CRDM's) are evaluated for the effects

of postulated reactor vessel inlet nozzle and outlet nozzle limited
displacement breaks. A time history analysis of the CRDM's is performed

for the vessel motion discussed in Section 3,.%(N).1.5. A model of the

CRDM's is formulated with gaps at the upper CRDM support modeled as nonlinear
elements. The CRLM's are represented by beam elements with lumped masses. The
translation and rotation of the vessel head is appiied to this model. The
resulting loads and strecses are compared to allowables to verify the adequacy
of the system.
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(e) Coil Stack Assembly - Thermal Clesrances

The assembly clearances of the coil stack assémbly over
the latch housing were selected so that the assembly
could be removed under all anticipated conditions of
thermal expansion.

At 70°F, the inside diameter of the coil stack is
7.308/7.298 inches, and the outside diameter of the
latch housing is 7.260/7.270 inchas.

Thermal expansion of the mechanism, due to operating
temperature »f the CRDM, results in the minimum inside
diameter of the coil stack being 7.310 inches at 222°F
and the maximum latch housing outside diameter being
7.302 inches at 532°F.

Under the extreme toleraznce conditioms listed above, it
is necessary to allow time for a 70°F coil housing to
heat during a-replacement operatiom.

To verify the acceptability of the above tolerances,
four coil stack assemblies were removed from four hot
control rod drive mechanisms, mounted cm 11.035 inch
centers on a 550°F test loop, allowed to cool, and then
placed without incident.

(d) Coil Pit in Coil Housing

CRDM and coil housing clearances are selected so that
coil heat up results in & close to tight fit. This is
done to facilitate thermal transfer and coil cooling in
a hot control rod drive mechauism.

3.9(N).4.4 CRDS Performance Assurance Program

a. Evaluation oi Material's Adequacy

The ability of the pressure housing componsnts to perform throughout
the design lifetime, as deficed in the equipment specification, is
confirmed by the stress analysis report required by the ASME Code,
Section III.

Internal components subjected to wear will withstand a winimum of
3,000,000 steps without refurbishment, as confirmed by life tests
(Reference 12). Latch assembly inspection is recommended after
2.5 x 106 steps have been accumulated on a single coantrol rod
drive mechanisa.

To confirm the mechanical adequacy of the fuel assembly, the control
rod drive mechanism and rod cluster comcrol assembly, functional

3.9(N)-62
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3.9(N).4.3.1 Evaluation of Control Rod Drive Mechansims and Supports

The control rod drive mechanisms (CRDM's) and CRDM support structure are
evaluated for the loading combinations outlined in Table 3.9(N)-2.

A detailed finite element model of the CRDMs and CRDM supports is comstructed
using the WECAN computer program with beam, pipe, and spring elements. For the
LOCA analysis, nonlinearities in the structure are represented. These include
RPI plate impact, tie rods, and lifting leg clevis/RPV head interface. The

time history motion of the reactor vessel head, obtained from the RPV analysis is
input to the dynamic model. Maximum forces and moments in the CRDMs and

support structure are then determined. For the seismic analysis, the

structrual model is linearized and the floor response spectra corresponding

to the CRDM tie rod elevation is applied to determine the maximum forces and
moments in the structure. '

The bending mements calculated for the CRDMs for tha: various loading conditions
are compared with meximum allowable moments determined from a detailed

finite element stress evalutation of the CROMs. Adequacy of the CRDM support
structure is verified by comparing the calculated stresses to the criteria
given in ASME III, Subsection NF.
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test programs have been conducted on a full-scale 12 foot control
rod. The 12 foot prototype wssembly was tested under simulated
conditions of reactor temperature, pressure, and flow for approxi-
mately 1000 hours. The prototype mechanism sccumulated about
3,000,000 steps and 600 tl".pl- At the end of the test, the
control rod drive mechanism was still operating catisfactorily. A
correlation was developed to predirc the amplitude of flow-excited
vibration of individual fuel rods and fuel assemblies. Inspection
of the drive line components did not reveal significaot fretting.

These tests include verification that the trip time achieved by
the CRDM meets the design requirement of 2.2 seconds from start of
rod cluster control assembly motion to dashpot entry. This trip
time requirement will be confirmed for each control rod drive
mechanism prior to initial reactor operation and at periodic
intervals after initial reac*or operation, as required by the pro-
posed Technical Specificatiouns.

- These tests have been reported in Reference (12).

I‘.\&ET\’ “ There are no significant differences between the prototype control
rod drive mechanisms and the production units. Design materials,
tolerances and fabrication techniques are the same (see

Section 4.5).

It is expected that all control rod drive mechanisms will meet
specified operating requirements for the duration of plant life,
with normal refurbishment. Latch assembly inspection is
recommended after 12.5 x 106 steps have been accumulated on a
single CRDM. .

1f a rod cluster control assembly cannot be moved by its

mechanism, adjustments in the borom concentration ensure that

adequate shutdown margin would be achieved following a trip.

Thus, inability to move one rod cluster control assembly can be -
tolerated. More than one inoperable rod cluater control assembly

could be tolerated, but would impose additional demands on the

plant operator. Therefore, the mumber of inoperable rod cluster

control assemblies has been limited to one as discussed in the

proposed Technical Specifications.

In order to demonstrate proper operation of the control rod drive
mechanism, and to ensure acceptable core power distributions
Adaring rod cluster control assembly partial-movement, checks are
performed on the rod cluster control assemblies (refer to
Technical Specifications). In addition, periodic drup tests of
the rod cluster contrul assemblies are performed at each refueling
shutdown, to demonstrate continued ability to meet trip time
requirements.

3.9(N)-63
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INSERT H  (Modificaticm to 3.9({N).4.4)

In addition, dynamic testing programs have been conductted by Westinghouse

and Westinghouse Licensees to demonstrate that control rod scram time is

not adversely affected by postulated seiemic events. Acceptable scram
performance is assured by also including the effects of the allowable
displacements of the driveline components in ‘the evaluatiorn of the test results.
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RAI 210.45 (3.9(N).2.5, Page 3.9(N)=41)

Your statement that the loading imposed by the SSE is generally small compared
to blowdown loadings implies that in certain cases you have neglected loads
due to an SSE. 1If this is true, provide analysis details justifying your
doing so.

RESPONSE:

The loading imposed on the reactior internals by the Safe Shutdown Earthquake
(SSE) for the Seabrook plant is small compared to the blowdown loading. As
stated on FSAR Page 3.9(N)=43, "The stresses due to the Safe Shutdown Earth-
quake (vertical and horizontal components) were combined in the most unfavor-
able manner with the blowdown stresses in order to obtain the largest principal
stress and deflection”". The FSAR will—be revised to clarify the subject
statement. /’ 'R ]
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component may/be additive in certain cases and, therefore, the combined

loading

considered the lo~ding imposed by the
eurthquake isysmall compared to/the b own loading.
CENERALLY

The summary of the mechanical analysis follows:

Vertical Excitation Model for Blowdown

For the vertical excitation, the reactor internals are represented

by a multi-mass system connected with springs and dashpots simu~
lating the elastic response and the viscous damping of the components.
Also incorporated in the multi-mass system is a representation of

the motion of the fuel elements relative to the fuel assembly grids.
The fuel elements in the fuel assemblies are kept in positiom by
friction forces oviginating from the preloaded fuel assembly grid
fingers. Coulomb-type friction is assumed in the event that sliding
betweer the rods and the grid fingers occurs. In order to obtain

an accurate simulation of the reactor internals response, the effects
of internal damping, clearances between various internals, snubbing
action caused by solid impact, Coulomb friction induced by fuel

rod motion relative to the grids, and preloads in hold down springs
have been incorporated in the analytical model. The modeling is
conducted in such a way that uniform masses are lumped into easily
identifiable discrete masses, while elastic elements are represented
by springs.

The appropriate dynamic differential equations for the multi-mass
model describing the aforementioned phencaens are formulated and

the results obtained using a digital computer program which computes
the response of the multi-mass model when excited by a set of time-
dependent forcing functions. The appropriate forcing functions

are applied simultaneously and independently to each of the masses
in the system. The results from the program give the forces,
displacements and deflections as functions of time for all the
reactor internals components (lumped masses). Reactor internals
response to both hot and cold leg pipe ruptures are analyzed.

Transverse Excitation Model for Blowdown

Various reactor internal components are subjected to transverse
excitation during blowdown. Specifically, the barrel, guide tubes,
and upper support columns are analyzed to determine their response
to this excitation.

Core Barrel

For the hydraulic analysis of the pressure transients during hot

leg blowdown, the maximum pressure drop across the barrel is a
uniform radial compressive impulse.
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RAI 210.46 (3.9(K).4.3, Page 3.9(N)-60) ,

The statement "The stress limits are established not only to assure that

peak stresses will not reach unacceptable values, but also limit the amplitude
of the oscillatory stress component in consideration of fatigue characteristics
of the materials” needs clarification. What are these stress limits and

from what source were they obtained?

RESPONSE:

The stress limits associated with the design of the Control Rod Drive System
are those defined in Section III of the ASME Code. The subject statement in
the FSAR is only intended to reiterate the basic intent of the ASME Code.
For the Control Rod Drive System, ASME Code limits have been satisfied where
required.
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Provide assurance that deformation limits are sufficient to guarantee control
rod drive system integrity and functioning after a dynamic event such as an
OBE.

RAI 210,47 (3.9(N).4.3, Page 3.9(N)-61)

RESPONSE:

The control rod drive system (CRDS) integrity (deformation) during an OBE is
assured by limiting the allowable stress levels for the pressure retaining
components and reactor internals to those defined by Subsections NB and NG,
respectively, of Section III of the ASME Code. Thus, after the OBE, the
geometrical relationship between the various components of the CRDS is basically
the same as the pre-OBE configuration. It is emphasized that both the stress
and deformation limits are considered in the evaluation of the CRDS and reactor
internals to ensure the integrity of the CRDS and insertability of the control
rods.
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RAI 210,48 (3.9(N).5.2, Page 69)

The statement "The stres- limits are established not only to assure that

peak stresses will not reach unacceptable values, but also limit the amplitude
of the oscillatory stress component in consideration of fatigue characteristics
of the material" needs clarification. What are these stress limits and from
what source were they obtained?

RESPONSE:

The stress limits associated with design of the reactor internals are th 30“
defined in NG-3000 of Section III of the ASME Code. As identified in Lw

the above statement is intended to reiterate the basic intent of the ASME

Code. Additionally, as identified in , the extent of compliance with

the ASME Code will be included in an FSAR change.

J/o-H
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Subsection NG, ASME Code Sz2ction III should be referenced as the design
criteria for all design analyses, not just for the design basis accident.

RAI 210.49 (3.9(N).5.2, Page 3.9(N)-68 to 71)

RESPONSE:

The design nd fabrication of the Seabrook core support structures conform

to the requirements of the Subsection NG of Section II1 of the ASME Code.

By contract, this plant preceeded the application of Subsection NG and, there-
fore, these internals are not "Code Stamped" and nc specific Code stress
report is required. The Seabrook plant reactor internals are identical in
nature to the SNUPPS reactor internals which are stamped and documented to
code requirements. The Seabrook FSAR,wissb=be revised to reflect the above
stated comparison with ASME Code requirements.

been
Sub sedtion 3.q (W52 has
u 5
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1. One or more loops out of service

m. All operational transients listed in Table 3.9(N)-1

n. Pump overspeed

0. Seismic loads (Operating Basis Earthquake and Safe Shutdown Earth-
quake)

p. Blowdown forces (due t» cold and hot leg break).

The main objective of the design analysis is to satisfy allowable stress
limits, to assure an adequate design margin, and to establish deformation
limits which are concerned primarily with the functioning of the components.
The stress limits are established not only to assure that peak stresses will
not reach unacceptable values, but to also limit the amplitude of the ocscil-
latory stress component in consideration of fatigue characteristics of the
materials. Both low and high cycle fatigue stresses are considered when the
allowable amplitude of oscillation is established. Dynamic analysis om the
reactor internals is provided in Section 3.9(N).2.

As part of the evaluation of design loading conditions, extensive testing
and inspections are performed from the initial selection of raw materials up
to and including component installation and plant operation. Among these
tests and inspections, are those performed during component fabricatiom,

- plant construction, startup and checkout, and during plant operation.

~ 3.9(N).5.3 Design loading Categories

The combination of design loadings ti; into either the normal, up: : ency
or faulted conditions, as defined in the ASME Code, Section III

Loads and deflections iamposed on components due to shock and vibration are
determined analytically and experimentally in both scaled models and operating
reactors. The cyclic stresses due to these dynamic loads and deflections

are combined with the stresses imposed by loads from component weights, hy-
draulic forces and thermal gradients for the determination of the total stresses
of the internals.

The reactor internals are designed to withstand stresses originating from
various operating conditions, as summarized in Table 3.9(N)-l.

The scope of the stress analysis problem is very large requiring many different

techniques and methods, both static and dynamic. The analysis performed
depends on the mode of operation under considerationm.

3.9(N).5.4 Design Bases

The design bases for the mechanical design of the reactor vessel internals
components are as follows:

3.9(N)-69
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However, it shouid be noted that by contract the reactor internals for the
Seabrook plant ,r::eed th, applicability of subsection NG of the ASME Code.
Therefore, thes: i t«:nals are not "Code Stamped" and no specific stress report
is required. Nevsitheless, these reactor internals are designed to meet the
intent of subsection NG of the ASME Code.

P
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RAI 210.50 (3.9(N).5.4, Page 3.9(N)-70)

Verify that reactor internals are designed in accordance with Standard Review
Plan 3.9.3 "Core Support Structures" or justify slternate design criteria.

RESPONSE:

1. Design and service loading conditions for 