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March 9, 1983

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, DC 20555

Attention: Mr. D.G. Eisenhut, Director
Division of Licensing

Gen}lemen:

SUBJECT: IN THE MATTER OF 238 NUCLEAR ISLAND
GENERAL ELECTRIC STANDARD SAFETY ANALYSIS REPORT (GESSAR II)
DOCKET NO. STN 56-447

REVISED DRAFT RESPONSES AND MATERIALS UPDATE

Attached please find revised final draft responses to selected questions
of the Commission's August 25, 1982 and November 15, 1982 information
requests and the Mechanical Engineering Branch draft SER meetings. Only
modifications (new or revised) to the responses of the referenced letters
are provided. Also attached is a draft of a GESSAR II update relative

to the latest revisions to Regulatory Guides 1.31 and 1.44 and NUREG-0313.

Sincerely,

Glenn G. Sherwoggf4iflager
Nuclear Safety & Licensing Operation

Attachments
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Draft Responses to Structural and
Geotechnical Branch Questions

Draft Responses to Power Systems
Branch Questions

Draft Responses to Meterology and
Effluent Treatment Branch Questions

Draft Responses to Reactor Branch
Questions

Draft Responses to Mechanical
Engineering Branch Questions

Draft Update of GESSAR II Relative
to R.G.'s 1.3]1 and 1.44 and NUREG-0313



Attachment No. 1

Draft Responses to
Structural and Geotechnical
Branch Questions
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220.04 You state fn Section 3.5.3.2 of your FSAR that you use an analysis
13.5.3) procedure simflar to that in Reference 6 (Willf1amson & Alvy) to
determine an equivalent static load representing the tornado missile.
= Descride the actual procedure by which tornado generated missiles are
transformed into efféctive loads. Verify that your proposed design

procedure produces static loads comparable to those deterwined using
the Willfamson & Alvy formula.

220.05 Submit details of the methods and assumptions which you use in the
(3.5.3) evaluation of the overall response of concrete and steel barriers
. B subjected to fmpactive and fmpulsive loads, If you use the

ductilfty ratfo concept, fndicate the ductilfty ratios you assume
and verify that you meet the criteria delfineated in Appendix A of
Section 3.5.3, Revision 1, of the SRP.
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{ The structural response to this load is evaluated using equivalent
static forces obtained by the procedure in Reference 6 for rigid

l missiles, and the procedure in Reference 7 for deformable missiles
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220.08
(3.7.1) |

-

I8

|-

In Sectfon 3.7.1.3 of your FSAR, you correctly quote our

position in Section C.3 of lcgulazory Guide I{Gg. No:=vor. it 1s
not clear whether you have complied with our position on this matter.
Accordingly, clearly state whether you comply with this portion of
Regulatory Guide 1.61. If so, fndicate the mechanism used to assure
this complfance. If not, justify your position.

220.08 - Ms(:ouo

The damping factors indicated in Table 3.7-1 were used in the
response analysis of various structures and systems and in
preparatior of floor response spectra used as forcing inputs for
piping and equipment analysis or testing and presented in Section
3.10., v NSEam». These values are consistent with those given

in NRC Regulatory Guide 1.61.

When developing seismic design data for the SSE, the higher
damping values of Regulatory Guide 1.61 were not used. The
SSE data was obtained by doubling the OBE values which were
based on the lower damping values. In the design process, the
stress levels have been assessed and found sufficiently high to

justify the use of the damping factors in Table 3.7-1.
SQechon 5715 bt be Wked o5 mdecatod phote
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» CRITICAL DAMPING RATICS
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Item

Reinforced concrete structures
wWelded structural assemblies

Equipment

Bolted or riveted stru=toral
assemblies

vital piping systems

~ diameter greatcr than 12 in.

- diameter less than or egual
to 12 in.

Reactor pressure vessel,
support skirt, shroud head,
separator

Guide tubes and CRD housinzs
Fuel
Bteel frame structures
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220.10 In Section 3.7.2.1.5.1.1 of your FSAR, you state that a study has been
(3.7.2) conducted which shows that the interaction between the steel containment
vessel and the polar crane can De fgnored and that the Crane mass can
be Tumped into the containment model at that level. Provide this study.

— -

— - — — -—

220.10
The report on the study of polar crane interaction with the stee

containment is atted. rrov\o\lJ below .
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San Jose TVA STRIDE November 5, 1974

DYNAMIC INTERACTIOI® BETWEEN CONTAINMENT AND POLAR BRIDGE CRANE GIRDER

CONCEPT

Dynamic interaction between any two structural systems depends on their
relative masses and stiffnesses.

The structural system in question, namely, the steel containment with
the crane girder was divided into two systems. A main system consisting
of the containment alone, and a sub-system consisting of the polar crane
and the crane bridge. The main system was idealized as a 3-mass system
with masses concentrated at the €c.g. of the containment ellipsodial
head, crane girder level and an intermediate level. The sub-system was
idealized as a 2-mass system with masses concentrated at the center and
at an extreme trolley position, the former representing the mass of the
crane bridge and the later representing the trolley with L.L. To study
dynamic interacticn of the two systems in all possible modes of
excitation, three different types of excitation were considered. They
lwere vertical excitation, horizontal lateral excitation, and torsional

" |excitation. For each of these excitations, the two systems were reduced

to corresponding equivalent single d.o.f. systems by condensing out the
on-juncture degrees of freedom. These effective masses and stiffnesses
ielded the frequencies for the main system and for the sub-system for
ach of the three modes of excitation. Using the existing literature

nd the developed mass and frequency ratios, the percent error involved
in decoupling the two systems and modifying the main system with the

ass of the sub-system lumped into it was studied. '
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= CRANE GIRDER-CONTAINMENT INTERACTION

gsan Jose TVA STRIDC November S5, 1974

In conclusion, interaction between the steel containment and the crane
can be ignored and the mass of the crane etc can be lumpgd into the
containment model at that level for all types of excitation.

.OVALING MODES OF CRANE GIRDER

Due to the non-axisymmetric point loads resulting from the polar bridse
crane, the crane ring-girder and the steel containment shell can
exhibit ovaling modes of vibration.

The frequencies of these modes have been computed using standard
formulae. The exact shape of a given cvaling mode of vibration
consists of a curve which is a sinuscid on the developed circumference
of the ring. For these computations the ring-girder is assumed toc act
as a structural compcsite with a tributary shell section. The resuits
are summarized below.

OVALING MODES

MODE OF VIBRATION WITHOUT CRANE WITH CRALE
RAD/SEC CPS RAD/SEC CPS

nt* = 2 25.4 4.04 18.8 3.00

n =3 71.9 11.44 $3.3 8.48

n =4 138.0 21.96 102.0 16.23

*n = number of full sine waves along the circumference.

In conclusion, judging from the high £requencies and nature of the
respective mode shapes, the ovaling modes have very little modal
responses as well as very small participation factors and hence are
not significant. 1In addition, the ovaiing moces have been found to
have hardly anv coupling with the beam modes of vibration.

REFERENCES:

1 Pickel, T W, Jr, "Evaluation of Nuclear System Requirements for
Accommodating Seismic Effects", Nuclear Engineering and Design,
Vol 20, 1972.

2 Den Hartog, J P, "Mechanical Vibrations", 4th edition,
McGraw-Hill, 1956.

3 Bechtel Power Corporation, "Topical Report - Scismic Analyses of
Structures and Equipment for Nuclear Power Plants", EC-TOP-4,
Rev 2, June 1974.
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220,09
(3.7.1)

Our position regarding the soil-structure interaction is contained

in Item I1.4 of Section 3.7.2 of the SRP and states that in addition
to a finite element method of analysis, the elastic hal f-space

method should also be used. Accordingly, provide in Section 3.7.1.4
and Appendix 3A of your FSAR, your procedure and the results from an
analysis using the elastic hal f-space approach, including a discussion
on the effect of variations in soil properties.

RESPONSE

The response to this question is being addressed in conjunction with
question 220.44. An additional eight cases of S5 analyses are being
performed using the elastic half-space method with R.G.1.60 motion
applied at the foundation level to demonstrate that the current GESSAR |
design envelopes and design parameters bound those produced by these new
analyses. The fundamental frequencies of structures, equipment and
components will be limited above the low frequency range (g4 Hz) within
which the response spectra obtained from the elastic half-space method
exceed the response spectra cbtained from the GESSAR |1 finite-element
method. The results of these new analyses will be provided to the staff
in April 1983 to demonstrate that the GESSAR Il finite element method
analyses satisfies the intent of the staff's acceptance criteria regarding
the input level of the motion.




| 220.20 Provide the following information applicable to pool dynamic loads,
—————- (3.08.2) their load combinations and the analysis of these loads:

(3.8.3)

7 13BA8.4) a. The procedures used to generate the in-structure response spectra

S — - .. atcritical locations such as the reactor pressure vessel supports.
Discuss how the effects of sofl-structure interactions are

accounted for 1n this analysis. v

- et ———— a—-

— — - —_— - - . -

S A Q

A finite element model h“—been‘kased to represent the Reactor
Building. Time history analyses ha-ve—beeh;;:'efox:med for pool
dynamic loads. Response acceleration time histories wese &Vt
obtained at selected node pnints including the reactor

pressure vessel supports. Soil elements are used in the math

model to account for the soil structure interaction.

e e —————— ——— e —

b. The extent, 1f any, to which structures adjacent to the reactor
building will experience the effects of these loads.

Kﬁ.sf oW ;( b

- The structuresadjacent to the Reactor Building are expected to

experience insignificant amount of impact from the pool dynamic

loads. This is to be confirmed by the APP\\%+.



€. Your procedures for combining static and alternating dynamic loads
- (Sectfon 3BA.8.4) do not agree with our positions on this matter.
(Refer to Sections 3.8.2 and 3.8.3 of the SRP.) Discuss the effect
of this deviation. In addition, indicate whether your method of
——— analysis includes the effects of fluid-structure interaction in
the manner specified 1n the last paragraph of Item 11.3.a of Section
9 3.8.3 of the SRP; 1.e., whether you comply with the Appendix to
| PN Sectfon 3.8.1 of the SRP. (Refer to Question 220.2.)
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kel In the pool dynamic load analysis, hydrodynamic mass has been

used to cover the structure-fluid interaction. 'GGS.S-#*(L T
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0. O(c) 238 NUCLEAR ISLAND Rev. 0
@* ‘
3.8.3.3.1.1 Loads (Continued) )
Floor at E1 11 ft., 0 in. 350 psf
Floor at El (-) 5 ft., 250 psf
3 in.
. Stairs and platforms 100 psf .
Floor at RPV head laydown 1000 psf
area
Floor at equipment hatches ) 1000 psf
Floor in upper pool (in 1000 psf except for
addition to water weight) 1500 psf in fuel
storage area
Po = no;mal operating or shutdown differential pressures

Construction
loads

between the inside and outside of the drywell

(negligible R

o s SRV discharge,
thermal effefts durifg normal operating conditions
including plate or liner expansion, equipment and pipe

\
|
reactions,{and temperacure gradients using the com-
bination of internal and external temperatures which
would produce the most critical transient or steady-
state thermal gradient. The maximum normal opera-
ting drywell temperature is 150°F.
pipe reactions during normal operation or shutdown
conditions based on the most critical transient or
steady state condition.
pressure difference between the drywell interior and
exterior of the structure (i.e., containment) consid-

ering both interior pressure changes due to heating
or cooling and containment atmospheric pressure var-
iations (0.8 psig) on positive exterior pressure.

loads applied to the structure from start to
completion of construction for construction

load combinations (the definitions of D, L, and

To are applicable but the construction value is used).

3.8-58
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3.8.3.3.1.1 Loads (Continued)

W

-

drywell walls and slabs are calculated on the basis
of the transie~t bulk gas and liquid temperatures
on each side. (S

apter for drywe temp¥ra-
Inclucles SRV d.ischarge.m,erma.{
. : eFdeau

y

ture diagrams.)

pipe reaction from thermal ccnditions
the postulated pipe rupture, including Ro

reactions from high-energy pipe break. None are on
the d;ywell as these pipes are not anchored.at the
drywell. "

load on the structure due to jet impingement from a
ruptured high-energy pipe

the energy resulting from the impact of a ruptured
high-energy pipe on the structure

SRV discharge loads, vent clearing, chugging, pool
stratification, pool swell loads, etc. (for details

see Appendix 3B.)

water pressure resulting from internal containment
flooding

loads generated by the design wind

3.8.3.3.1.2 Shrinkage and Cyclic Effects

The drywell wall is designed for all loads listed above, the
strains induced by concrete shrinkage and for 500 cyvcles of
temperature variation from 60° to 150°F due to startup and shutdown

during the 40-year life of the plant, Creep effects are addressed
in Subsection 3.8.3.4.1.1.

3.8-60

)
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3.8.3}3.1.3 load Combinations

Structural concrete design load combinations are defined in this
subsiction. Nonstructural concrete and pool liner design load

combinations are the same but a load factor of 1.0 is used through-

out for the applicable load cases and normal operating conditions
including hot and -old shutdowns.

3.8.3.3.1.3.1 Load Combinations for Service Load Conditions

The following load combinations are based on the working stress

design method: .

(1)

(2)

(3)

(4)

construction 1.0D + 1,.0L + 1.0T° + W:
normal 1.0D + 1.0L + 1.0'1‘o + l.ORo + l.OPv: fnd

severe environmental 1.0D + 1.0L + l.OTo + 1.0F
. 1.0Ro + l.OPv - Rv.

eqgo

3.8.3.3.1.3.2 Load Combinations for Factored Load Conditions

(1)

(2)

(3)

(4)

Extreme environmental 1.0D + 1,.0L + l.OTo + *'OFeqs
+* . - :

abnormal 1.0D + 1.0L + 1.5P_ + 1.0T, + 1.0R_ +%{\f/
abnormal 1.0D + 1.0L + l.OPa + 1.0'1‘a + 1.25Ra + l.ORv;
abnormal/severe environmental 1.0D + 1.0L + 1.25Pa

+ l.OTa +1.25 Feqo + l.ORa + 1.0 (Yr . Yj + Ym)

3. 8-61
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d. lloscrlbe the analysis performed to determine the effect
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. pressures in the suppression pool on the containment and drywegl w
lower 1iner plates, particularly when combined with the affects Me'
of high temperatures, seismic loads and cracking of the concrete.
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Finite element non-linear dynamic analysis (ANSYS) was made to it
determine the effects of negative pressures on the bottom
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220.25 - Provide in Section 3.8.2.4 of your FSAR, a discussion of the localized

(3.8.2) deformations at penetrations in the steel containment vesse) due to the
internal pressure build-up resulting from postulated accidents. Discuss
the effect of these internal pressure loads resulting from postulated
accidents on the leak rates at the penetrations in the containment vessel. -

RESPONSE

This response will be provided in June 1983 as part of the severe
accident design review schedule.



220.31 Discuss, from a consideration of buckling, the effect of a post.ulated

(3.8.2) pipe break in the annulus region betweer the shield building and the
containment vessel. Indicate to what elavation this could flood the
annulus, chereby causing an external hydrostatic pressure on the
steel containment vessel.

Response

The GESSAR Il design requirements for all of the piping in the &anular
region between the snield building and the containment vessel (the
shield annulus) meet or exceed the requirements of BTP MEB 3-1 for
fluid system piping in containment peretration areas for which breaks
or cracks need not be postulated. The comparative requirements are:

1. For high-energy ASME Code Section III Class 1 piping, the
GESSAR II requirements are the same as BTP MER 3-1.

2. For high-energy ASME Code Section IIl Class 2 piping,
GESSAR II design requirements are more conservative than
BTP MEB 3-1 in that GESSAR Il adds the additional require-
ment that the piping run is straight.

3. For moderate-energy ASME Code Section III Class 2 piping,
GESSAR II conservatively applies the same requirements as
for ASME Code Section III Class 2 piping.

In addition to meeting these stringent requirements, guard piprs are
provided for high-energy piping ir the shield annulus. Thus, even
in the unlikely event that one of these pipes did fail, its quard
pipe would direct the fluid into the drywell and there would be no
flooding in the shield annulus.

A1l of the piping runs in the shield annulus are straignt except for
one 2-inch moderate energy line. Although this line meets the "no
crack" requirements of BTP MEB 3-1, applying the more conservative
GESSAR 11 design requirements, it would be necessary to postulate

a crack. However, a crack in this Tine would be accommodated by

the shield annulus drain. Hence, the flooding elevation would be
negligible and there would be no threat of containment buckling.



220.43
(3.8.5)

Your calculated factors of safety for seismic Category I strurcures

dgainst sliding, overturning and floatation are given in Figure 3,875

of your FSAR. We note that you state the factors of safety against

slicing for the reactor, the auxilfary and the control bui1ldings are 1.01
1.02 ana 1.04, respectively. Inasmuch as thees ,aiues are below our '
minimum acceptance criteria of 1.1, we fina them unacceptable,. Accordingly
revise your proposed desfon an= Jdewonstrate with calculations, including .
all your assumotiz-s, that you satisfy our acceptance criteria on this

matter. Coordinate your response to this question with your response
to the Question 220.42. (This question 1s similar to and replaces
Question 241.11. Accordingly, your response to Guesticn 241.11 should
cross-reference your response to this question.)

10 . 4% R/wﬂom&b
skl wal b wwid a5 wdieatid Lio.f&x
&Mﬂw«& o& QAEL‘ﬁ agmk AQ.A»-% /&ec ’&L \Lacbf,&{z
Owinleacd g ’(Qi Con{an. Qwﬂdw&!.

See attached revised first paragraph of 3.8.5.4.1
and revised Figure 3.8-75. The design meets the requirements
of SRP 3.8.5 Item II.5.

For the reactor building,

the passiv
pressure resistance acting on that part of the foundation mat
which is deeper ghan the adjagent auxiliary and fuel buildin

. S“,’M pa&f}t{‘w AA. ‘PF W Cx‘i.'q ! 2 : g
foundatio sx" his item AFhe safety factor 1.19 in th{

pseudo-static calculation. cedulfed w )

For the auxiliary and control buildings the minimum safety
factor of 1.1 is obtained using time-history approaches. The
method is outlined in San Onofre 2 and 3, NRC question 131.20,
(and Appendix 3.7C-G of the FSAR.
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3.8.5.3.2 Auxiliary, Fuel, Control, Radwaste, and Diesel Generator
Buildings Foundations

The foundation loads and load combinations for these structures are
discussed in Subsection 3.8.4.3.

3.8.5.4 Design and Analysis Procedures

The soil and struccural settlements have been calculated at
various points of each building. These values are included in
the piping cesign specification for each individual piping
system. In each specification, there is a table listing load
combination requirements and stress limits. The differential
settlement has been listed as a loading condition. The pip-
ing systems are designed for *his settlement. The acceptance
criteria are specified in the form of stress limits. They are
in accordance with the appropriate sections of the ASME Code
which is idertified in the piping specifications.

3.8.5.4.1 Reactor Building Foundation

The design of the Reactor Building foundation is concerned primarily
with determining shear and moments in the reinforced concrete and
det2rmining the interaction of the substructure with the underlying
foundation. for a reactor building foundation supported on soil or
rock, the pertinent aspects in the design are to maintain the
bearing pressures within allowable limits, particularly due to
overturning forces, and to ensure that there is adequate frictional

prevent sliding of the structure when subjected to lateral
loads.\

mu s s bomce

The design loads considered for anﬁlysis of the base slab foundation
are the worst resulting forces from superstructures due to static
and dynamic load combinations and such loads directly applied on

the base slab as dead, live, seismic, hydrostatic, internal pres-
sure, and temperature loads. The post-LOCA flooding condition has

3.8-136
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220.44
(3A.5.2)
(Fig.3A-18)

In Section 3A.5.2(1) of your FSAR, you indicate use of a deconvolutior
analysis (i.e., FLUSH) to determine the motion which would have to be
developed in an underlying bedrock formation to produce the specified
control motion at the finished grade in the free rield. We cousider
this approach not sufficiently conservative and, therefore, unacceptable. '
Our position on this matter is that the control motion should be applied
at the foundation level in the free field when performing a deconvolution
analysis. Indicate whether your analysis will conform to our position on
this matter. (Refer to Item I1.4.iii of Section 3.7.2 of the SRP.)

In responding to this question, cross-reference to your response to
Question 220.09.

RESPONSE

See response to question 220.09.
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With respect to the drﬁf5ll design, list those provisions of
CC-3000, Section III, : *5 Code which are not appli?Qlewend
the technical basis for the non-applicability. (Ref: $.3.2,

1.1 o Lgehedl)
Luspinto

A

\

Provisions of CC-3000 (ACI359, ASME Sec III Div 2}

Not applicable to Drywell Design (Ref -~ 3.8.3.2.1)

a) METALLIC LINER, CC-3121 GENERAL This paragraph is not
applicable because the drywell face shells are not the
nominal leakage-prevention liners that are addressed by
the code. The shell plates are intended to carry design
loads and are designed to act like steel reinforcement.

b) FOUNDATION REQUIREMENTS, CC-3561 (a) GENERAL This is
a standard design covering a range of postulated sites.
Therefore the design need not be based on information
provided by laboratory or field tests of some specific
subsurface strata. The Applicant will show that his
site falls within the postulated range of sites.

¢€) CC-3720 LINER This paragraph does not apply because,
as noted for CC-3121 above, the shell plates are meant
to act as reinforcement. Thus, shell plate design is
controlled by allowable stresses (CC-3400) and load
factors (Table CC-3230-1)
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With respect to the analysis of the equipment hatch opening of
the Shield Building investigate the effect of not considering
the curvature on the adequacy of design. Also discuss how the
effects of the three components of earthquake motion are
accounted for in the hatch opening analysis and the basis there=

of.
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T}hv}inite element method |is used to evaluate forces and
2/
moments for design ofﬁequipment hatch-opening.

A portion of shield buildi?é cylindrical Ahefl was analyzed
usina a curved math model.*t'w-&L oo W iy et }Vrz '8 O
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<——————— —— -—————— Displacements and rotations from
shield building model output for various loads and 1oad1ng '
combinations have been imposed on boundary ncdes §Or Aij_

:YY\O(.{LL ok ’{L '\w\J(o&v'; OY‘,MW“)/ L('&L%.

displacements and rotations provide continuity with the

These

remaining shield building.

Three independent X, Y and Z components of selsmlc_iéigi Qere
1ncorporated in the computer input, and combined 1nﬁ‘omputer
analysis with other loads for desired load combinations.
Either vertical upward dﬁ@%gynward seismic load(was combined
with othsr loads so that7maximum design force Calculated.
Horizontal seismic loads were also added with the above loads

Lvhhkwik 0 A Ml S maﬁwo&
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/ he method utilizes the energy balance
technique which involves using the strain energy of the target
at maximum structural response to balance the residual kinetic
energy of the target resulting from missile impact. A plastic
collison is considered, meaning the missile remains in contact
with the target. 1In the case of automobile impact experimental
data are available to enable definition of a force-time function.
The equation of motion is then sclved for the maximum displacement
The Bechtel topical report, BC-TOP-9A, on design of structures
for missile impact was extensively used in this work.

b

It is concluded that the exterior building walls
sustain the crash of automobile missile during a tornado.
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Attachment No. 2

Draft Responses to
Power Systems
Branch Questions



430.04 The undervoltage relaying described in Section 8.3.1.1.7 of your
(8.3.1) FSAR, by 1tself, will not protect the Class 1E equipment against a male
degraded voltage condition. Branch Technical Position PSB-1 contained

4n Chapter 8 of the Standard Review Plan (SRP) requires that a second i
level of undervoltage protection be provided to protect Class 1E -

equipment against degraded voltage conditions. ODescribe your
comp!iance with this position for Class 1E, Divisfons 1, 2 and 3.
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430.11 Provide the following additional information regarding the loading
(8.3.1) of the HPCS diesel-generator:

'
1
i
L B i

y ¢. Indicate the sequence of events if the dicsel-generatu, is on test =
( fn parallel with the offsite source and the offsite source is lost.
Indicate whether the HPCS bus will require re-energization by local
manual control in a manner similar to the Divisions 1 and 2 buses.

Respanse

During periodic testing of the HPCS (Div. 3) diesel generator, the D/G is paralleled

with the offsite power system. During such a test should a loss of offsite power
- occur, a LOOP signal would probably not be generated because the D/G would attempt

to provide power to the offsite system through the closed offsite power feed breaker.

In this case the offsite feed breaker will trip either by offsite feeder overcurrent —
—y —— Or by generator overcurrent with voltage restraint (following a time delay). This

Y will automatically separate the HPCS bus from the offsite system. The D/G will

continue operating with the governor control changed from droop to isochronous mode
oo and the voltage regulator changed to automatic mode. With these actions complete

the D/G will be ready to accept its required load for LOOP conditon.




STION 430.
8.3 3

The separation you describe fn Sections 8.3.1.4.2.3.1 and 8.3.1.4.2.3.2
of your FSAR for the scram solencid circuits and the main steam Vine
(MSL) fsolatfon valve circuits must be jJustified by analysis, based on
tests, to show that thers s no detrimental effect on Class 1E circuits
with which these circuits are run. Additionally, desonstrate that the
function of the scram solenoid circuits and WMSL fsolation circuits wil)
not be fepaired by this arrangement. Explain how fsolation s maintained
between the Class 1E power supply feeding the "A" solenoids and the
non-Class 1E power wupply feeding the "B" solono!ds since these circuits
are run in & cosmon conduit. BC
Explain the use of the D1 through D4 1nputs shown in Figure B. l-zi'of
your FSAR, coming via fsolators into the load drivers of the "B" scram
solencid circuits.

Qg,gow $€

GESSAR 1II design for the RPS scram and MSIV solenoid circuits is same as one
used for Clinton Power Station. The specific parameters, such as wire sizc,
circuit protective devices, condult grounding and registivity for GESSAR II
design will be che same as ones used in the Clinton analysis. Furthermore
the GESSAR II decign provides a redundant circuit protection for each scram
and MSIV solenoid power circuit.

The scram solenoid and MSIV circuits age run in separate concuits.
Cables from other circuits are not run,these conduite. Mithin the PACC
the conduit is flexible and since the circuits are nor=divisional the
flexible conduit is routed within non=divisional PGCC duct< There is
ne mixing of divisions.

Optical isolaters have been provided for electrical isolation within the
panel between 1E and non-1E interfaces of the logic circuit. The power
supply feeding the "B" solenoids is of the same tvpe as the one feeding
the "A" solennids. Solenoid "A" is fed from non-1F bus A via an
inverter and an EPA. Power is maintained within 1E parameters and the
equipment is used for the power supply systen is of high quality, + 1/7
voltage regulation.

Sclenoid “B" is fed frorm non-1E bus "B" power supply <imilar to bus "A",
It is acceptable to run "A" and "B" solenoid power circuits toanether
since the isolation is provided in the logic cabinets., Separate aems
@i non-1E power supplies are provided to enharnce plant availability.

Figure 8.3-7?5 will be corrected on the basis of the abnve discussion.
See attached marked copy.

For more discussion nf the NSPS Power Distribution re‘er to Question
430.18 respnnse.
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Draft Responses to
Meterology and Effluent Treatment
Branch Questions



Provide information on source terms for the foliowing ftems:
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I. Requested information for cen&enSl\e/chtu

Sqttem ir reparted In

Feiponse ¢+ 5
“4¢0.13 c. rente °. Qut.t‘ "

N\

2. ‘Averiqe” daily $low rates £o1 |,w c~na(utivl'bb

high conductivity and chemical waste (s

reperted in pesponse Yo question 440,132,
Nole Zf the lfu'of‘;: weste t?.'u'h Cah etcur al
vaviens Times end &oy short durations. The da; ly

- Flows reported represat The expeeted yearly

1'3(4*?3 evereqed en 40.‘«!1 basis.

. PCA w Lor halegens, Soluble /zmeelldy
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of lqu’adwgrl'e &rve veperfed {n TAbLE 12.2-13

. Desxép\ Late o({'s for nulwa.de Processﬁu‘

equirmoﬂ’ is i-eruTed th TABLE W.2-2
and oiscussed in Section 1),2,2,4

. Estimated releases of Fiquid
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_In Section 1.2.3
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11.2.1.2 Design Criteria (Continued)

specified in 10CFRS0, Appendix I. Liguid discharge to the cana:
may be initiated only from one excess water storage tank and
require passage through an administratively closed and locked
valve as well as manual initiation. No single error or failure
will result in discharge.

The design will maintain occupational exposure as low as practica-
ble in accordance with Nuclear Regulatory Commission Regulatory
Guide 8.8 while operating with the design basis fuel leakage.

The pressure retaining process equipment ir the liquid radwaste
system is designed with a rated pressure and temperature of

150 psig and 212°F. The evaporator and heating element, however
are designed for 350°F. The collection and storage tanks are
atmospheric. The mixed-bed demineralizers and evaporators are
pressure vessels.

In response to the requirements of General Design Criterion 60,
the liquid radwaste system provides one discharge line to the
canal for the release of liquid waste with the flow rate of this
effluent stream controlled by a flow control valve with feedback
from a flow measuring system. Additionally, radiation monitoring
equipment is placed on this line to assure that excess activity

is not allowed to be discharge in the event of an operational
variance. A high radiation signal from this monitor will close
the discharge line. The single discharge line is sourced only by
the Detergent Drain Tank, a very low level radiocactivity source,
or one of the two Excess Water Tanks which usually contain con-
densate qguality water. These two Sources may not discharge simul-
taneously because of interlocks on the two valves allowing access
to the discharge line. The Excess Water Tank serves as a large
(100,000~gal surge capacity) to allow temporary holdup, again pre-
cluding the need for discharge of any waste volume for which there

is no immediate room available in operating tankage such as Conden-

sate Storage.
11.2-2

IV SEeRT /

11.1



INSERT ON PAGE 11.2-2

By administrative control, the discharge from this single discharge
Tine to the canal is limited to a maximum of 5 gpm. This discharge
can be increased up to 50 gpm provided the Applicant can demonstrate
the discharge will meet the requirements of 10CFR20.
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460.13

§- Since your PRI dlagring for the waste SuBsystes are for o fu4) yate
radwiste system, fndicate «Pether the e341zent that yau Mave 1isted

on page 11.2-30 of your FSAR 13 for Doth units or «necher 18 15 on a
ner unit Dasls.,

Response:
Infermation reparted on Paqe WW.2-%0
1§ fov & single unit radwaste sqrtem.
The c,m,’ﬁ-@a/ lie? is essenlially The
same for a single or olual unil radweste
syslem, Capacily of some egnipmen?
would inorease slighTly for a dual

uniT faeil ‘lfl’ .

_T.“\Q AQ:‘LQ( v:k’ WO\S‘\-e +“hk 3\32_ l
will be Tacweased to 10,000 9o
eackh a3 \ndicated on +
Q-H-axc\\a.J P\Sum 1 Ty ™ l\o.
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1. Provide the concentrations of radfonucl ides in the excess water storage
tank. Verify and correct, as appropriate, the amount of radioactivity,
in curfes, for 1-13] and the tota)

tal curfes 1n the concentrated waste
tank given 1n Table 12.2-13 of your FSAR.
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EXCESS WATER TANKS A8/5

fource Volume = 100000 gal,
Total Curies = 0,4¢

Soluble Fission

Nalogens .. Products
[sotope _Curies Isotope _Curies
nR-HJ 3.8p-09 SR-R/9 1.SE-02
NR-A4 I.8L=-0F% SR=90 1.36-03
UR-8S o. SR-91 8.0E-03

=111 9.0E-02 SR-92 2.SE-03
I-132 Z,0E-02 Y-90 /.3E-03
=113 4.1E-02 Y-91M S.5E-03
I1-134 7.0F-0¥ MO-99 2.5E-0¥
I-135 l.6E-0Z TC-99M §$.56-03
TC-101 3.8E-06
TOTAL !1.7e-0) TE~129 /.5E-03
TP.-IJZ l.’t’(’z
CS-134 P.SE-0¥
C5-1136 3.8E-0¢
Cs-137 /.YE-03
CS-138 1.2E-0%
BA-137M  ¢.3E-02
. BA-139 {.2e-03
BA-140 3.1E-02
PA-141 |.SE-05
NP-23% 2.2E-0/7
TOTAL 7 2e-0/

|

Insoluble Fission

—--.Products
Isotope  Curies
IR-’S IO’R-O'
ZR-97 6.0E-06
ND-95 é.0e-08
RU-[O‘ 10\‘8'°r
RH-102M 9.0E-0S
RH-IOG ' -‘ﬂ'o ’
LA-140 J.bE-02
CE-14) /.5E-0F%
CE-144 / YE~OF
PR-142 ! yE-0¥
ND-147 4.5c-08
TOTAL 3.7e-02

I

|

Activation
Products

Iootgg Curies

NA-24 34n-00
P-:l ‘ o‘l" l"

CR-51 L .6E-03
MN-54 2 .SE~-0y
MN-56 !/ 4E~02
Co~-58 Z.%E-02
CO-60 J.ie-03
FE-59 ¥.oB-0%
NI-‘S ‘o...'o
ZN-69M ¥Y.9E-06
AG—II“ ‘ ..l-ﬂ,

wW-187 ?.5E-0 4
TOTAL J.8z-02



PE-2°Lt

CONCENTRATED WASTE TANK A700

Source Volume = 3000 gal. normal, 25,000 gals. full

Total Curies = 29
___ Nalogens
Isotope Curies
BR-83 2.5E-04
BR-84 1.9E-06
BR-85 4.7E-10
I-131 2.6 1
1-132 6.2E-0
I-133 1:5 0
I-134 1.0E-0
I-135 7.3E-02
TOTAL

=

Soluble Fission

Products
Isotope Curies
SRBY9 9.4E-02
SR-90 8.9E-03
SR-91 4.8BE-03
SR-92 2.6E-04

Y-90 8.9E-03
Y-91M 3.3E-03
MO-99 7.3E-02
TC-99M 1.7E-0)
TC-101 2.7E-07
TE-129M 7.9E-0)
TE~132 S.9E~02
CS-134 6.1E-0)
CS-136 1.9e-03
CS-137 9.4E-0)
CS-138 3.9E-06
BA-137M 9.4E-03
BA-139 5.4E-05
BA"l‘O 1068-01
BA-141 6.8E-07
BA-142 1.3E-07
TOTAL

1?00

Insoluble Fission

Table 12.2-13 (Continued)

Products
Tsotope Curies
ZR-95 1.2E-03
ZR-97 7.5E-06
NB-95 3.7E-03
RU-103 5.2E-04
RU~-106 8.7E-05
RH~103M 5.2E-04
RH~-106 8.7E-05
LA-140 1.8E-01
CE-141 1.0E-03
CE-143 3.1E-05
CE~-144 1.2E-0)
PR-143 6.9E~04
ND-147 2.2E-04
TOTAL 1.9E-01

Activation
Products

Isotope Curies
NA-24 4.0E-04
P-32 4.4E-04
CR-51 1.4E-02
MN-54 1.5E-03
MN-56 9.5E-05
co-58 1.7e-01
COo-60 2.0E-02
FE-59 2.6E-03
Ni-65 5.6E-07
ZN-65 8.4E-05
ZN-69M 5.0E-06
AG-110M 2.3E-0)
w-187 1.6E-03
TOTAL 2.1E-01
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0.1 Provide additiona) faformation on the following ftens applicadle to
. (11.3) the gaseous waste management systems:
( .. Slncc F System description, tables and fi.urts fn Chapter 9 of
‘zu do mot clearly {ndicate whether there are provisions for
th HEPA and rharcoal adsorbers for the reactor bufldin pressure
control mode and purge exhaust, provide the appropriate ’nfornction
relating to flltnr un!ts for the reactor buflding. —
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9.4.3.4 Inspection and Testing Requirements (Continued)

filters, fans and redundant components to assure system avail-
ability. The tests include determination cf differential pressures
and filter efficiencies, control setpoints and signals, alarm func-
tioning, modulation valve performance, airflow rates, damper func-
tioning, airflow switch operation, isolation butterfly valve
functioning and thermal performance of heaters and coolers. Test
connections are provided for sampling and monitoring the above-

- noted categories of performance.

The balance of the system is proven operable by its use during
operation. Standby equipment can be tested to ensure proper opera-
tion on demand. Equipment layout provides easy access for inspec-
tion and testing.

9.4.3.5 Instrumentation Application

Instrumentation and controls for the Auxiliary Building pressure
control systems [Figure 9.4-3 (K-163)) are designed for automatic
operation. The system fans are started from manual pushbutton
stations in the main control room. Airflow failure, sensed by an
airflow switch, actuates an alarm, which starts the standby fan
and repositions the associated dampers.

from dhe Auxliay Bmumg ECCS Aren Rassuva Condvl Sb"k'
Exhaust aer}s continuously mon tored foY radiocactivity. A high
level of activity or an ECCS operating signal automatically starts
the SGTS, stops the supply and exhaust fans, closes their asso-
ciated dampers, closes the air supply isolation valves and directs
the exhaust air to the SGTS.

The ECCS recirculating fan coil cooling units for RHR pump'rooms A,
B and C, RCIC, HPCS and LPCS pump rooms are interlocked to start
when the pump they protect is started. Also, manual override from
pushbutton stations in the main control room is provided.

9.4-42
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11.5.1.1.2 Systems Required for Plant Operation (Continued)

The radiation monitoring systems (RMS) provided to meet these
objectives are:

(1) for gaseous effluent streams -
(a) plant vent discharge,
(b) offgas exhaust vent,
(c) radwaste building ventilation RMS, and
(d) turbine building ventilation nnéf
(2) for liquid effluent streams =
(a) radwaste effluent RMS and
(b) service water effluent to cooling pond RMS:
(3) for gaseous process streams =
(a) offgas pretreatment RMS,
(b) offgas post-treatment RMS, and
(¢) carbon bed vault RMS; and
(4) for ligquid process streams =
(a) RHR service water system RMS (loops A and B} and

(b) closed cooling water RMS.

‘ ¥ A;p‘\ wv\"" RS P Ohn\p\\\‘\\j
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460.14 cont

11.5.2.1.4 Auxiliary Building Exhaust Radiation Monitoring

( This system monit the radiat OW ﬂcvel exterior to the Augili ry
;? he rea Pressuve .JL. :g.,&. I
Building ventilat o£ e ‘:ﬁgé“&%éé;“ ‘nQESS?t:m consis:l [ twi .

redundant instrument subsystems, channel A and channel B, which

are physically and electrically independent of each other. Each
channel consists of a local detector, a conv ter and a main control
room radiation monitor. Power for chan: sl A is supplied from
120-vac RPS Bus E. Power for channel B is supplied from 120-vac
RPS Bus F,

Each radiation monitor provides two trip circuits: one for upscale
(high) radiation or an inoperative circuit and one for downscale.
The upscale/inoperative trip of channel A initiates opening of the
exhaust to the SGTS valve, closing of the exhaust to the plant
vent valve, closing of the ECCS corridor exhaust valve, and the
closing of the RWCU corridor supply valve for Division 1. The
same trip also initiates startup of the SGTS, Division 1. The
trip of channel B monitor initiates the actuation of the corre-
sponding valves for Division 2 and startup c¢” the SGTS for .
Division 2.

High radiation and downscale control room annunciators are actu-
ated by the signals from the monitors. Each control room radiation
monitor visually displays the radiation level.

J Nscﬁ->

(FRom 11.5.2.1.5 Standby Gas Treatment Radiation Monitoring System
VEXT

'AG') This system monitors the radiation level at the SGTS exhaust duct.
The detectors are physically located downstream of the exhaust and

heat removal fans and dampers on the exhaust ducts for Division 1
and Division 2.

11.5-11



INSERT ON PAGE 11.5-11

The exhaust from the Auxiliary Building electrical areas, corriGors X
Y¥tean—tunnet and Elevator Tower HVAC System (Figure 9.4-4a) 1s
throvgh two louvered roof vents and s not mon{tored. Only the

steam tunnel tAai:“potcntial f r gs;ggi\ndi‘#&he releases requiring

monitoring. Msuaqmne\l is _‘Lted (rom ere t of \
wildh ~ oF +le
AuxiliaryQuebine Bui?din en tunnel Dla the Seismic Interfaceﬂpofk“ ’

Restraint Structure. lbnitoring a8 gaseous releases from this area

will be accomplished by Turbine Building vent monitoring. The Turbine
Building vent monitoring is the responsibility of the Applicant. The
control rod drive maintenance area source has been determined to be

not significant. The remaining areas exhausted by this system contain

no radioactive sources and are fsolated from the potentially radiocactively
contaminated areas of the Auxiliary Building.
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440.01 Indicate whether the design of your proposed 238 Nuclear
Island conforms to the LRG-1I positions. If there are
any known exceptions at this time, so indicate.

Response
As described in Appendix 1E (Sections 1E.1 through 1E.13),

the GESSAR II positions conform to all of the Reactor Systems
Branch LRG-II positions with one minor exception; 5-RSB. The
following will replace the GESSAR II Position on page 1E.5-2:

*' Leak detection capabilities are discussed in the response to
NRC question 480.27. Each ECCS room is separate and water-
tight. Any suppression pool water loss is therefore limited
to the flooding of the largest volume room and redundant
equipment in other rooms is protected from flooding. Any
leakage from the first isolation valve will not result in a
long term equilibrium suppression pool level below the NPSH
requirements for the RHR system. The strainers on the intake
of the suction line will remain sudmerged to a depth greater
than 7 feet which has been dutermined to be sufficient for
continued operation of the RHR pumpst



440.20 We state in the SRP (e.g., in Section 15.1) that for anticipated
(15.0) transients, the most Timiting plant systems single failure shall
be identified and assumed in the analysis. Accordingly, describe
the worst single failure for each events analyzed in Chapter 15
of your FSAR. Provide analyses including these postulated failures
for the five most 1imiting events identified in your FSAR.

Response
The five most 1imiting analyzed Chapter 15 transients are:

1. Loss of Feedwater Heater-Manual Flow Control
(Subsection 15.1.1)

2. Feedwater Control Failure-Maximum Demand
(Subsection 15.1.2)

3. Pressure Regulation Downscale Failure
(Subsection 15.2.1)

4. Generator Load Rejection with Failure of Bypass
(Subsection 15.2.2)

5. Turbine Trip with Failure of Bypass
(Subsection 15.2.3)

In reviewing the expected sequence of events utilized in simulating
the plant performance for each of these transients, it was determined
that postulating a single active safety-related component failure

does not alter the transients. For the feedwater control failure -
maximum demand transient in which credit is taken for full turbine
bypass capacity, a single active component f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>