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A
Interfaces between the Nuclear Island and Balance of Plants (BOP)

~

are discussed in Section 1.9 of Volume 1. Listed are'the minimum
BOP structures and systems to be designed by the Applicant which
are necessary for normal operation, safe shutdown and accident
mitigation. Also listed are the safety and power generation
interfaces between the Nuclear Island systems and related BOP
systems. The discussion identifies where General Electric's

i (GE's) responsibility ends regarding these systems. The
GESSAR II FSAR states that intervening structures or components
that serve as interfaces between the equipment to be qualified
and that supplied by others are not qualified as part of GE's
program. The FSAR should clearly define (as in lists or tables)

| all qualified equipment to be supplied by GE and the procedures
to maintain this equipment as qualified when other qualified
components or parts not supplied by GE ist.erface with the quali-

.

fied equipment of GE. .

b. Section 3.10.4.1 states that qualification records for safety-
related panels and control equipment are maintained in a file
by GE. These records should also be available at the plant.

C.A topical report or some quite detailed and comprehensive
examples would be' beneficial in comprehending the GE approach
t'o , equipment qualification.

.

Res p ows< A

Saf4h- a'

Table 3 E- ) contains e listing of all q=?ifie
,

by GE within the scope of this standard offering.Aequipment to be suppliedSpecific information
on the environmental qualification, including the limitations on the scope
of such qualification, vill be available in the specific qualification
report which will be prepared at that time in which qualification adequacy
is demonstrated. -- ^ ' ' - - ' ^ " ' "

_ _ _ _ _ ' -_ _ Maintenance of qualified
" ~ ~

equipment is the responsibility of the end user and hence will be addressed
by the Applicantti!=ceer .
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NEDE-24326-1-P (General Electric Environmental Qualification Program)
describes the approach GE will use in qualifying safety-related equipment.
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4. The GESSAR II FSAR does not contain substantkal discussion about the
development of hydrodynamic loads for purposes of equipment qualifi-The limitedcation or how the loads are handled in the qualification. -

discussion of this subject in Section 3.9 indicates that the hydro-But no dis-dynamic loads will be represented by response spectra.
cussion is presented as to how the response spectra are developed or

Ifhow the hydrodynamic loads are combined with seismic loads.
these loads are combined by performing an SRSS summation, the
results may be less than conservative. Discuss more thoroughly

-

the treatment of hydrodynamic load:,, seismic loads, and their
-

combination.

h. Persistently throughout Section 3.9 the statement is made that if-
equipment can be shown to have natural frequencies greater than
33 Hz, it can be considered rigid. This, of course, may not be
trus if the equipment is subjected to hydrodynamic loads which have

Where hydrodynamic loadinga frequency' content greater than 33 Hz.
is mentioned, a frequency of 60 Hz as the cutoff frequency should
be provided since hydrodynamic loads often contain higher.
frequencies.'
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The modeling approaches' discussed in the document (page 3.7-38) are-

ggared toward the low frequencies of seismic loads. Justify neglect
of higher frequency dynamic loads in the modeling.

.
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4. The GE position on fatigue effects due to hydrodynamic loading
should be discussed. The argument for using only one OBE-
intensity earthquake instead of five as stipulated in the
IEEE 344-1975 Standard for seismic fatigue evaluation may be
acceptable for certain plants. The use of only one OBE,
however, should ndt be used on a generic basis. It should
rather be justified for each plant where only one OBE is used.

k. The qualification' program should address the degree of aging or
'

env.ironmental degradation that pieces of equipment could
potentially incur prior to the occurrence of dynamic loading.
The program should issure that the equipment has undergone its
maximum expected amount of aging before the dynamic loads are
appl.ied in the qualification of the equipment. Surveillance
and r.aintenance programs needed to assure that the equipment
does no; age to a degrees worse than qualified to should be
described. .

. C Sequential testing 'needs to be discussed more thoroughly.
The discussion should make clear that seismic and hydro-
dynamic tests follow other environmental testing on the ,equipment. The sequence of exploratory, seismic and
hydrodynamic loads and how this sequence properly quali-
fiss the equipment for all loads incurred during the life
of the equipment should be included in the discussion..

R.e.s p o w S t. 4;

,

The GE method for handling fatigue effects due to hydrodynamic loading is
presented in Section 4.4.2.5 of NEDE-24326-1-P.
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E e s p o w S-4t. b

The GE approach to handling aging effects on equipment potentially subject
to dynamic loading is provided in Section 4.4.2.5 of NEDE-24326-Py

Iurveillance and maintenance procedures are the responsibility of the end %5tfS
W::: and will be addressed by the ApplicantftTrensea .

J2.a s p ow s e. C
_

The sequence in which a given device is tested is dependent upon the
given device and the specific event for which it is being qualified.
Both Section 4.4.2 and Table 4-1 of NEDE-24326-1-P provide details on
how a test sequence is developed and applied.

|
i
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e.It is not clear whether ground level seismic response spectra
presented in the document are intended to be generic spectra
applicable for all plants or if response spectra will be
uniquely determined for each plant. If these are generic
spectra, then their development should.be described.

b. Will hydrodynamic response spectra be used as part of -
the equipment qualification program? If not, how will
hydrodynamic loads be treated?

Res pewse o
T N e_ V owd k eve _k SetJYw\ c as p ow se sf4CbA
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R. e 5 p o w s t.

Section 4.4.2.5 of NEDE-243-26-1-P provides details on how hydrodynamic
responses are used as part of the GE equipment qualification program.

|
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It is stated that multimodal response in multi span structures
is represented by applying a static coefficient of 1.5 to the
peak acceleration of the response spectrum. For a simply
. supported structure a static coefficient of 1.0 is used.
Regulatory Guide 1.100 allows the use of a static coefficient
of 1.5 for frame-type structures, but requires justification
for using static coefficients in qualifying equipment of other
configurations. Thus, the use of static coefficients of. 1.5 .
and 1.0 as specified requires more explicit justification.

ReSPons4 -

p*p 3M-43 S ke * .s :Swb nehoe 3. 7. 3.s. 2 ow

.

|
When the natural frequency of a structure or component is unknown,
it may be analyzed by applying a static force at the center of

| In order to conservatively account for the possibility ofmass.

more than one significant dynamic mode, the static force is calcu-

lated as 1.5 times the mass times the maximum spectral acceleration

from the floor response spectra of the point of attachments of
multispan structures. The factor of 1.5 is adequate for simple

j beam type structures. For other more complicated structures, the

factor used is justified.
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.4 Itis'statedthat5ftheequipmentisarigidbodywhile '

its support is flexible, the overall system can be modeled
.as a single-degree-of-freedom system. A substantiation is
required in order to classify the system as single-degree-of-
freedom.
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0L.It is stated that closely spaced modes are combined by either
the Double Sum Method or an algebraic sum of such modes. The
Double Sum Method is acceptable according to Regulatory Guide
1.92, but an algebraic sum.could be inappropriate. If the

. modes are added algebraically, cancel.lation would occur among
modes having opposing signs. This cancellation could result
in a non-conservative calculated total response. Justify the
use of the algebraic sum method.

|

| b. Two deviations from SRP 3.7.3 criteria are given. Justification
[ for allowing these deviations should be provided.

.
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Response b

Section 1.8 has been revised to include all )(egulatory fluides up
through Regulatory Guide 1.150 (revisions as of GESSAR II docket
date; February 22,1982) and the elimination of Tables 1.8-2
through 1.8-5. These tables provided an assessment of GESSAR II
against regulatory matters (including SRP 3.7.3) beyond the
GESSAR PDA March 1,1974 cutoff date in response to NRC requirements
for the GESSAR PDA extension. Since GESSAR II now is current with
respect to regulatory guides and GESSAR II was docketed prior to the
March 17, 1982 rule requiring the applicant to address deviations

| from NUREG-0800, there is no requirement for GESSAR II to formally
! address deviations from NUREG-0800.

With regard to the two deviations noted to SRP 3.7.3, the following
comments can be made:

J
hhe justification on one OBE is addressed in response to MEB (SER)

Item Number 38a; and GESSAR II now fully complies with the Regulatory
Guide 1.92 requirements for combining modal responses.

.
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Provide a list of equipment to be qualified by analysis only,
'

ks y M L a-
I -

.

It is the responsibility of the end user to verify the adequacy, including
operability, of the qualification method chosen. Should the approach
showing qualification by analysis be chosen it will be the responsibility
of the Applicant?"r=#to Medd the operability of the device.

denabstmk
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4.The document indicates that a single frequency test input can
be used if the input is suPiciently intense. Regulatory
Guide 1.100, however, stipulates.that all non-rigid modes be
excited simultaeously to provide suffictant simultaneous
multimodal effects. Justify the ufe of a single frequencytest.-

.k The description of qualification of some equipmerit items
is quite brief, particularly for dynamic testing gerformed.In most cases it is stated that testing was done in
accordance with IEEE 344-1975." Describe how the provisions
of IEEE Std. 344-1975 were met in these tests.

R e s C o w sat Q
_

g3 c Sc cM. . ~c> M 3*rfdg GESS AMIg,

n Lebeent,speci-Med .. EDultifrequency vibration input motionM be used for selsmic qualification. However, single,frequency input, such as sine beats, may be applicable if vLo %meme conditions; arc = -van

(i)When the seismic ground motion h'as been filtered due to
,

one predominant structural pode, the resulting floor ;

motion may consist of one predominant frequency. i

[OWhen it can be de cnstrated that the anticipated response
of the equipment is adequately represented by one mode ofvibration.

(3)The input has sufficient intensity and duration to excite
all modes to the required magnitude, such that the testing
response spectra uill er.velop the corresponding responsespectra of the individual modes.-

k p4W

Section 4.4.7 of NEDE-24326-1-P provides additional information on hotV
the GE environmental qualification program meets the requirements of
IEEE-344-1975 and Regulatory Guide 1.100.

|
|

. -
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.g, Qualification of equipment must sufficiently demonstrate operability \
-

iof the equipment during and after application of all loads. Opera-
bility is most easily demonstrated by testing the equipment. If the
equipment is qualified solely by analysis, it must be shown clearly |

that a structural evaluation is enough to establish equipment-
1

functionality. The FSAR should be explicit in describing limitations
on the use of anal

, fication program. ysis to verify equipment operability in the quali-

b. The terms " tests and analyses" are used frequently in the FSAR. The
FSAR should be more specific in this area; for example, it should be
stated precisely what kind of test or analysis was performed for,

each component and the purpose for the test or analysis. -

c;In many sections of the FSAR it is not stated what-loads were
considered during test or analysis, (e.g., LOCA, seismic,
hydrodynamic, or other DBAs). The FSAR should state. precisely
which loads were included in any test or analysis and the
sources of the loads.

R.e.,s p owS t. Q

Section 4.4 of NEDE-24326-1-P provides additional information on how the
GE environmental qualification program will demonstrate the operability
of devices subject to various loads. NEDE-24326-1-P also discusses the
limitations imposed by GE on the usag[e -f t'.c t::1 of analysis in the
qualification area.

t

kA s p ow S-R. b

Section 4.4 of NEDE-24326-1-P provides a discussion of the methods of
approach to be used in qualifying safety related devices within the scope
of thh dm.- st, q ss3p a.E , .

[EL5 9 MJE ' C
'

The specific loads to be included in any given qualificat n test or analysis
is a function of the device location, the specific plant, the event for
which a device is being qualified. Section 4.4 of NEDE-2 326-1-P provides
a discussion of how loads will be addressed as part of a qualification effort.;

The qualification report will address the result of considering such loads.
Thgli:rsrr,'pplicant will specify which loads are addressed.

. .
.
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3.9.3.1.20 Non-NSSS Piping

. (.>
-

basis in accordance with Appendix F of the code. For Class 2 and
3 piping, stresses are calculated on an elastic basis in accord-

ance with Appendix F of the code. For Class 2 and 3 piping,

stresses are calculated on an elastic basis in accordance with
NC/ND-3600 of the code.

3.9.3.2 Pump and Valve Operability Assurance
,

Table 3.9-14 lists the active pumps and valves in the NSSS. Tables

3.9-15 and 3.9-16 list the active non-NSSS pumps and valves,.
respectively.

|
!

j Active mechanical equipment are classified as Seismic Category I
and each is designed to perform a mechanical motion for its safety
funtion dur'ing the life of the plant under postulated plant condi-i

I tions. Equipment with faulted condition functional requirements ,

'include active pumps and valves in fluid s.ystems such as the Resid- s

ual Heat Removal System, Core Spray System, a'nd Main Steam System.
| Ar 4k.a. p m p5 mwel v a lve.1.# g

Safety-relatedvalvespbd.pumpsarequalifiedbytestingand Q,

analysis and by satisf ring the stress and deformation criteria at _;
the critical location . Operability is assured by meeting the D

I (q
requirements of the programs defined in Subsection 3.9.2.2,

,

! Section 3.10, Section 3.11 and the following subsections.

3.9*3.2.1 ECCS Pump / Motors

|
. . .

| All active pumps are qualified for operability by first being
subjected to rigid tests both prior .to installation in the plant

,

and after installation in the plant. The in-shop tests include:

(1) hydrostatic tests of pressure-retaining parts of 125% of the

design pressure; (2) seal leakage tests; and (3) performance tests
l while the pump is operated with flow to determine total developed

head, minimum and maximum head and net positive suction head (NTSE) ('l requirements. Also monitored during these operating tests are

3.9-76
|

.

. .. . . , . . .- ._... . ....

w W
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3.9.3.2.1.3 Environmental Qualification of ECCS Motors (Continued)

(4) The dynamic load deflection analysis on the rotor shaft
is performed to ensure adequate rotation clearance, and
is verified by static loading and deflection of the

rotor for the type test motor.

; (5) Dynamic load aging and testing is performed on a biaxial
! test table in accordance with IEEE 344-1975. During

| this test, the shake table is activated to simulate the

maximum des ~ign limit for the safe shutdown earthquake
i and hydrodynamic loads with :-c m ktor tar s Mand.operation combinationsp'sub& Jm
i

4, .t -dcow'

n p : ibly n r _r' nMe

r '' " "
'

g'
' A .kt- 3~~ '

m3,. ,4,- c, ....,..:. '

,ch , o @o.b 3 . 9 -)te etc~hh k<a e 4k.Tb 3 4L. V -g b-t,;

~ hk Md'

(6) An environmental ~ test simulating a LOCA condition with a
-

duration of 100 days is performed with the test motor

fully loaded, simulating pump operation. The test con-
.

sists of startup and six hours operation at 212*F
.

ambient temperature and 100% steam' environment. Another
startup and operation of the test motor after one hour

stanstill in the same environment is followed by suffi-

cient operation at hi<,h humidity and temperature based.

on extrapolation in accordance with the temperature life

characteristic curve from IEEE 275-1966 for the insulation
type used on the ECCS motors.

3.9'.3.2.2 SLC Pump and Motor Assembly and RCIC Pump Assembly
.

These equipment assemblies are small, compact, rigid assemblies,
with natural frequencies well above 33 Hz. With this ract veri-

fled, each equipment assembly is qualified by the. static analysis
for seismic and hydrodynamic loads. This qualification assures

structural loading stresses within Code limitations, and verifies

operability under seismic and hydrodynamic loads.

3.9-80

:- _ _ _ _ _ _ _ _ _._
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8t.The FSAR implies that tests and/or analysis are performed on ~

assemblies (the pump and drive motor or the valve and actuator).
The detailed descr,iptions however seem t.o. indicate that motor and
actuators are more often tested or-analyzed separate from the pump ,
or valve. The FSAR should state precisely whether or not equipment
was tested or analyzed as an assembly or as individual cc:mponents.

.b.The sections of the FSAR which present the requirements for
documentation of pumps and valves are different in scope.
Justify why there is a difference in the documentation
requirements between pumps and valves.

.

C. In.soine instances more quantitative and qualitative details are
needed in order to understand the intent of a particul'ar FSAR
section. Ph. .ses or terms are used which are unclear or subjective.
Phrases such as "operatior, combinations,"S"as mant motor starts as p:
possible," '- +- -

- -- - - -

.i:- ~ - -
-

should be defined or quantified. Such phrases do not. convey the*

information needed to form an opinton with re;;ard to the accepta-
bility of the approach pre.sented.

|

|

i
!
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3.1.3.2.5.1.3 Qualification of Electrical and Instrumentation
Components Controlling Valve Actuation (Continued)

accelerations as measured by accelerometers installed at the

device attachment locations are less than the levels at which the
devices were qualified. Note that the purpose of installing the

nonoperating devices is to assure that the panel has the struc-

tural characteristics it will have when in use. If the accelera-

tion levels at the device locations were found to be less than the
levels to which the device has been qualified, then the total

assembly was considered qualificd. Otherwise, either the panel

has been redesigned to reduce the acceleration level to the device

locations and retested, or the devices must be requalified to the

higher levels.

3.9.3.2.5,2 Documentation

It45s(G 9
All of *,he applicable requirements in Subsection 3.9.3.2.5.1 have \

been satisfied to demonstrate that functionality is assured for

valves. The vendor has presented the documentation in a suitable

format for checking which clearly shows that each consideration

has been properly evaluated and tests have been validated by a;

designated representative of the buyer. The documentation has

been included as a part of the certified stress report for the

Class 1 assembly.

The seller has submitted evidence that his Seismic Category I

equipment satisfies the requirements of this specification. The

evidence of compliance was subject to approval by the engineer

prior to fabrication (or prior to shipment of standard off-the-
'

shelf items.) of the equipment.

For equipment qualified by historical performance, the circum-

stances and conditions under which the performance data was

| obtained have been clearly defined. The magnitude of the :

dynamic loads and the manner in which they were obtained have
J' -
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3.9.3.2.5.2 Documentation (Continued)

been documented and compared with the dynamic load requirements
established by the engineer.

f

The documentation has received the stamp of approval of a

(registeredProfessionalEngineer.

3.9.3.3 Design and Installetion of Pressure Relief Devices

3.9.3.3.1 Main Steam Safety / Relief Valves

SRV lift results in a transient that produces momentary unbalanced

forces acting on the main steam and discharge piping system for

the period from opening of the SRV until a steady discharge flow

from the reactor ~~sure vessel to the suppression pool is estab-

lished. This r includes clearing of the water slug from the

end of the discharge piping submerged in the suppression pool.
IPressure waves traveling through the main steam and discharge

piping following the relatively rapid opening of the SRV cause

this piping to vibrate.

The analysis of the relief valve discharge transient consists of

a stepwise time-history solution of the fluid flow equation to

generate a time history of the fluid properties at numerous loca-

tions along the pipe. The fluid transient properties are cal-

culated based on the maximum se pressure specified in the steam

system specification and the value of ASME Code flow rating

| increased by a factor to account for the conservative method of

I establishing the rating. Simultaneous discharge of all valves is

! assumed in the analysis because simultaneous discharge is con-

sidered to induce maximur stress in the piping. Reacticn leads en

the pipe are determined at each location corresponding te che

position of an elbcw. These loads are composed of pressure-times-

area, momentum-change, and fluid-friction terms. Figure 3.9-4

shows a pipe section load transient typical of that produced by
relief valve discharge.

i
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All of the preceding requirements (Subsection 3.9.3.2./,1) must
be satisfied to demonstrate that functionality is assured for

pumps. The vendor shall present the documentation in a format

that clearly shows that each consideration has been properly

evaluated and tests have been validated by a designated representa-

tive for the buyer. The analysis shall be included as a part of

the certified stress report for the assembly.

.

The vendor shall submit documentary evidence to the buyer that his

equipment conforms to all applicable requirements for operability

assurance.

. .
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3.9.3.2.1.3 Environmental Qualification of ECCS Motors (Continued)

(4) The dynamic load deflection analysis on the rotor shaft

is performed to ensure adequate rotation clearance, and

is verified by static loading and deflection of the

rotor for the type test motor.

(5) Dynamic load aging and testing is performed on a biaxial

test table in accordance with IEEE 344-1975. During

this test, the shake table is activated to simulate the
~

maximum design limit for the safe shutdown earthquake

mo rts,andand hydrodynamic load w th as h.any\ankor st8s oT ~ Tab 3.9-1w4t. -t e p evowconsts* - uri

operatkon combinationsf c : fy- pcssibly occur 'ds s u w+ychoss a nd 4er.+g -aan o 4 e., G CC,S swadve dow l,rp awwed
.

sw
gw .w e

-

.

-
.

(6) An environmental test simulating a LOCA condition with a

.

duration of 100 days is performed with the test motor
~

fully loaded, simulating pump operation. The test con--

sists of startup and six hours operation at 212*F
,

ambient temperature and 100% steam environment. Another
.

'

startup and operation of the test motor af ter one hour-

stanstill in the same environment is followed by suffi-
'

cient operat3.on at high humidity and temperature based..

on e::trapolation in accordance with the temperature life

i characteristic curve from IEEE 273-1966 for the insulation
type used on the ECCS motors.

3.9.3.2.2 SLC Pump and Motor Assembly cnd RCIC Pump Assembly

| These equipment assemblies are small, compact, rigid assemblies,
1

with natural frequencies well above 33 Hz. With this fact veri-I

fled, each equipment assembiy is qualified by the static analysis
for seismic and hydrodynamic loads. This qualification assures

structural loading stresses within Code limitations, and verifies

operability under seismic and hydrodynamic loads.

S!
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