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ARIZONA POWER PROJECT
Post Office Box 2166 oenix, Arizona 85036

August 25, 1981
ANPP-18742 — JMA/KEJ

Mr. R. L. Tedesco
Assistant Director for Licensing
Division of Licensing
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Sub) ect: Palo Verde Nuclear Generating Station
(PVNGS) Units 1, 2 and 3
Docket Nos. STN-50-528/529/530
File: 81-056-'026

sE.r 011983~
um

Reference: Letter, R. L. Tedesco, NRC, to E. E. Van Brunt, Jr.,
Dated July 10, 1981, Subject: Auxiliary Systems—
Request for Additional Information

Dear Mr. Tedesco:

Attached please find a marked-up copy of the responses to the
questions in the referenced letter. These responses were previously
provided to the ASB at the Working Meeting held on August 5, 1981,
in Phoenix, Arizona. Additional information on the following items
will be forwarded as shown:

ITEM
DESCRIPTION OF

,INFO. TO BE'SENT'ATE TO
BE FORWARDED

410.4

410.5

410.20

P-T analysis of the CVCS let-
down and auxiliary steam lines
in the Auxiliary Building

Same as 410.4

Means for assuring a proper
operating environment for the
ESP Pumps

Dec., 1981

Dec., 1981

Future Amendment
Package

410.26 Ve'rification that water leav-
ing the Turbine Building due
to a circulating water system
failure will not affect any
safety related building.

Aug. 31, 1981

~~n1
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Mr. R. L. Tedesco
August 25, 1981
Page Two

If you have any questions, please 'contact me.

Very truly ours

E.P.
E. E. Van Brunt, Jr.
APS Vice President,

Nuclear Project
ANPP Project Director

EEVBJr/KEJ/pc

Attachments

cc: J. Kerrigan (w/a)
0. 'P.arr
P. Hourihan
A. C. Gehr



Mr. R. L. Tedesco
August 25, 1981
Page Three

STATE OF ARIZONA )
) ss.

COUNTY OF MARICOPA )

I, Edwin E. Van Brunt, Jr., represent that I am Vice President
Nuclear Projects of Arizona Public Service Company, that the foregoing
document has been signed by me on behalf of Arizona Public Service
Company with full authority so to do, that I have read such document
and know its contents, and that to the best of my knowledge and belief,
the statements made therein are true.

Edwin E. Van Brunt, 'Jr'.

Sworn to before me tbfe ~le day of ,'1981.

N6tdry Public

My Commission expires:

C3 ~ i~s~
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AUXILIARYSYSTEHS BRANCH
REQUEST POR ADDITIONAL INFORMATION

PALO VERDE NUCLEAR GENERATING STATION, UNITS 1, 2 & 3
DOCKET NOS. 50-528/529/530

QUCQ~ad 3R. Q7 (iVI1C PUsSI/ed 0/e. I ) 3.S.I. X g
"410 1 Your evaluation of potential missile sources inside containment is
(3.5.1 2) EDIT. $ ECTlON.

not complete. The following concerns should be addressed.
JIjUG 1 ~ 19I

a) Verify that secondary missiles, if any, generated by impact of
1N

the primary missiles identified in PSAR Table 3.5-4 inside

containment will not cause damage to essential systems required
r

to assure a safe shutdown or result in unacceptable release of

radioactivity.

b) Verify that a seismic event will not result in gravity missiles

within the containment which could cause damage to essential

systems required to assure. a safe shutdown or result in

unacceptable releases of radioactivity.

~Res ense

a) Reviews conducted reg ing the ef fects of pr y m iles

c ncl d that ere are edible ondary missiles ~

b) As noted in FSAR Section 3.6.1 ~ 2, separation reviews were

conducted to ensure that non-seismically supported equipment

could not impair the function of essential equipment or

structures'hus, safe shutdown systems and radioctivity

release barriers will not be damaged'
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0 u~Si ib< 3hrkg NE.e. Qu~aTc.og (D ~ Q.+g
410 2 In FSAR Fi s 3.5-4 thru 3.5-7 you have iWtified those areas.

-2) JNGREMENTAL
Pous1ng equipment, systems and components required for safe reactor

shutdown as missile targets'owever, you have not considered areas

housing radioactive fluid such as the radwaste building as migs f SECTlON

targets. Verify that. equipment, systems and components containk~ 1 3, 19t

radioactive fluid are protected against tornado missile damagelPhr

assure that failure of unprotected components will not result in an

unacceptable release of radioactivity.

~Res esse

As noted in FSAR Sections 15.7 3.3, 15.7.3.4, and 15.7.3.5, failures

of liquid and gaseous radwaste components do not cause unacceptable

releases of radioactivity; therefore, missile protection is not

required ~ A.5~ See Wm~~ ~g~ g. S= g .
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Table 3.5-9
EMISSILE BARRIERS FOR TORNADO AND ACCIDENT

MISSILES (Sheet 3 of 4)

Protected Systems and
Components Missile Barrier Walls Roof Floor

Concrete
Thickness (in.)

Design
Concrete
Strength

(psi)

Diesel generator fuel storage
tank

Diesel fuel transfer pumps
and pump motors

Main steam line isolation
valves

Condensate storage tank
C4MOtQsavE 7RhatsFat. P~wps
Condensate piping

Essential spray pond pumps and
pump motors

Underground (10 feet
below grade with DG
fuel oil storage tank
valve box located
above it)

Underground in DG fueloil storage tank valve
box

Containment structure
wall

Main steam support
structure

Cylindrical walls
U.MDE46geu,gO
Underground

Pond discharge structure

NA

16

44

39

21

NA

24

NA

20

None

NA

24

NA
&4
NA

24

5000

4000

6000

5QQQ
4000

4000

4000 O

O
H0
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p g eSl r ed &le. 2.'9 (NAsC. Qge~Re,~ y'yy g ) (Z.S: R.
( CREMEgTP410.3 Describe t~protection provided for all esmhtial ventilation sys em

(3. 5.2)
mir intakes and exhausts against damage due to multiple tornado

generated missiles assuming missiles as iientified in the tornado

missile spectrum for the plant. Verify that safety related equipment

and spent fuel is not'ffected by tornado missile impact to these

openings or that openings in-structures created by failures due to a

tornado will not affect the function of safety related components or

~Res esse

cause damage to spent fuel by allowing missile entry. Eog SECTION

QUi.1" 1981

OU'I>

Essential ventilation system openings with a potential for tornado

generated missiles to enter and damage safety-related equipment are

provided with missile fgbTE~~ O~~

as shown in
+A,—I

Table 440 ~ This prevents tornado generated missiles from damaging

safety-related equipment or spent fuel.
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3p- l
TABLE lAtCREQpgyp,

Missile Protection of Essential
Ventilation System Air Intakes and Exhausts

Intake/Exhaust Point Protective Feature

Fuel Building Exhaust Exp ed ortion f ex st
d ill ri upo
issil

Steel plate prevents missile
passage through penetration.

q0iT. SECTloN

AUD " j.
19'UT.

Fuel Building Intake ~ Intake via infiltration-
no penetrat

o ainment H drogen
Control System

~Ope gs are protect by
uxiliary building.

Main Steam Support
Structure

Auxiliary Building
~ Hydrogen recombiner

cooling air intake

o Hydrogen recombiner
cooling air exhaust

arrl~ ea?a-
F'~~~@ H Pc~e?~r< o~

s?c<~ pLA?E'Q 9gghlG-,QM~IPs~ AJ

MiSace ~is.c.D
sww~ F'~re pr dpi ale Pw~iacn A4

W trfi c.E $+i~
C) Recirculation area

ventil n exhaust
~) Exhaust plenum runs below

grade to e bu ding ~

D) R irculatio area
ventilation i ak

D. ) In e via infiltration-
no enetration.

Control Building Intake Concrete intake plenum DesignJdD
~)'R.i w? H

Control Building Exhaust
'Steel louvers

Diesel Generator
Combustion Air Intake Offset concrete baffles

prevent missile entry.

~ Combustion Air
Exhaust

Protected by a combination
of concrete and guard piping.

~ Cooling Air Intake Offset concrete baffles
prevent missile entry.

~ Cooling Air Exhaust Concrete plenum





Qvesrrad 3A. Ro (AJcc- Queswioa <jib. + (z~.i)
0.

3 ~

Your analysis of the consequences of high and moderate energy pf@CRElgggyp~

breeks outside containment is not complete- Provide the followingDIT. $
~C7~~'UG]

i
'dditionalinformation:
OUi

a) Verify that the high and moderate energy pipe break analysis

outside containment is in accordance with the guidance of Branch

Technical Position (BTP) ASB 3-1 ~

b. Reference is made in FSAR Section 3.6.1.3 to specific safety

related system failure modes and effects analyses'owever, these

tables do not identify the capability of individual systems to

mitigate the consequences of pipe breaks assuming a single failure

as identified in the criteria of BTP ASB 3-1 ~ Include such a

discussion in FSAR Section 3.6.1 ~ 3.

cd Provide layout drawings of safety related areas outside

containment showing the routing of high and moderate energy piping

systems and their relative position to safety related equipment

and components'hese drawings should'dentify postulated break

and crack locations in high and moderate energy lines. Further,

provide a table which identifies the means of protection (i.e ~ ,

pipe whip restraint, jet impingement barrier, separation, floor

drainage, etc ) for safety related equipment from the effects of

the postulated high and moderate energy pipe breaks-

d. Expand the discussion in FSAR Section 3.6.1 to identify the design

bases for the protection of individual safety related equipment

which has been identified in part c) above. For example, the FSAP.

should describe the design bases for internal flood protection





410.4
(3.6.1)
Cont'

(expeci-leakage rate), get impingemenotection (force INCPEMpg~p~~

assumed from the blowdown), worst expected environment (tempera-

ture, pressure and humidity), etc ~ which result from the bounding

pipe breaks in the area of the auxiliary feedwater pumps ~

~gea once

EO>y SEQTlON

Q)1
)o-',(

OUR'.

A) Extent of compliance with BTP ASB 3-1 (follows format of BTP ASB

3-1)

2a ~

In compliance.

In compliance.

2b(1). In compliance.

2b(2)- In compliance.

2c(1)- The design of PVNGS fluid system piping in the penetration

area either:

(1) Meets the stress limits of BTP MEB 3-1 Scca B.l.b or

B.2.b, or,

(2) Is not essential to shutdown the reactor or mitigate

the consequences of the postulated piping failure (at

the terminal end) without offsite power.

2c(2). Not applicable to PVNGS

2c(3) ~ Terminal ends of the piping are considered to originate at

the penetration sleeve inside and outside containment.

2c(4). In compliance.

2d(l). In compliance.

2d(2) ~ In
compliance'd(3).

Not applicable to PVNGS.
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410.4
Cont'd

2d(4). In compliance.
lNCREMPq~w

3a ~ In compliance.

3b(1) . In compliance.

3b(2).

3b(3).

In compliance.
ED'y 'QfQ f/Qfh

In compliance with the clarification that the criteria
PUP

1-''ave

been extended to include high energy (e.g., CVCS QU i

charging system) as well as moderate energy systems.

3b(4). In compliance.

3c ~

3d.

In compliance.

PVNGS will comply.

B) The equipment or systems required to mitigate the effects of

various types of breaks are listed in Section '3 6.1.2. The

equipment layout and/or design features are such that high or

moderate energy breaks will not adversely affect either train
of any system required for shutdown or mitigate the consequences

of the break. Therefore, the single failure analyses (refer to

Section 6.2.1.3) do not require addition of direct high energy

or moderate energy effects since these effects are precluded by

design.

C) PVNGS utilized a three-dimensional scale model for design and

layout of equipment. Orthographic layout drawings showing pipe

routings in relationship to safety-related areas are not avail-

able. Break locations and protective devices are shown on the

models For areas outside the containment, flooding calculations

utilizing the worst case flow from high or moderate energy piping
J

systems provided the basis for sizing the floor drains. Compart-

mentation as shown in FSAR Fig. 1.2-4 through 1.2-8 was utilized
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NCREMEN~gg

410.4

(Cont d)

to minimize the potential for common safety features to be

affected by a single failure. A table, identifying means of

protection of safety related systems from effects of high and

moderate energy pipe breaks is provided as Table +P PA —~
ALs.o Gee Pm~~~ SWC7r am 3. 6. g. 2

QL)lT.Pi. SECTlON

1»G'1D) The design bases for the protection of individual safe+JU - 1-

related equipment follows the guidance of BTP ASB 3-18'10ne OUT.

of the following methods is utilized (listed in decreasingr

order of preference):

o Separation of fluid piping systems from eseential systems

and components, or

o Enclosure of essential components such that they can with-

stand effects of postulated piping failure, or

o Addition of pipe whip restraints and/or get impingement

barriers.

Internal flooding due to moderate energy pipe cracks was con-

sidered (on a room-by«room basis) to result from a postulated

break of the worst case fluid piping within a room, discharging

for one-half hour at normal operating temperature and pressure.

Only passive means for allowing water to leave the room (i.e ~ ,

drains, doorways) were considered to mitigate the break effects

during that time interval. The maximum flood levels were then

calculated. Safety-related equipment was located so as to be

unaffected.
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410.4
(Cont'd)

Jet imp ngement due to high energy line reek (HELB) was postu-

lated using the Moody expansion model. Where impingement 5P~~~~NTAL

safety-related equipment was found, operability was assured by

damage assessment analysis (eg. stress analysis of impinged

piping systems) or addition of get impingement restraints/

barriers.

Environmental concerns due to postulated high and moderate

energy breaks vere addressed in FSAR Appendix 3E. (P-T analyses

of the CVCS letdown and auxiliary steam lines in the auxiliary

building may indicate some locally higher temperatures and

pressures. Resolution is deferred until completion of these
analyses'�

)
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3A-~
TABLE ~

JNCREMP!» ~

Page l of 4

SYSTEM

Methods of Protection of Safety Related Systems
from High and Moderate Energy Line Breaks

FLOOR JET
DRAINS IMPINGEMENT 4 b

PIPE WHIP b)SEPARATION & CURBS BARRIERS/REST. RESTRAINTS

EOg $E(:T!ON

p>[I. ] I ]0

p< OUT.
OTHER

Reactor Coolant

analysis on
(incl. PZR spray
and surge lines)

[RCS]

N/A Yes
(SG; SDC)

Plasti

Yes surge line for J I
(SG, SDC)

effects'team

Generating
(incl. main
steam & main
feed ) [SG]

L,E Yes
(in MSSS)

Yes
(RCS)

Yes
(RCS)

'No Break Zone in
MSSS ( augmented
Z~-Se~ '~~pod;; )

Safety In5ection
[SI] L,E,R

Yes
(in Aux.
Bldg.)

No
Plastic Analysis on

Yes SI lines for J I
(SDC, RCS) effects.

Shutdown
Cp' ing

>C]

Containment
Spray

[CS]

Auxiliary Feed
[AF]

CVCS (charging)
[CH]

L,E,R

E,R

L,E,R

R(c)

Yes
(in Aux.
Bldg.)

Yes
(in Aux.
Bldg.)

Yes
(in MSSS)

Yes
(in Aux.
Bldg.)

No

Yes
(SG)

N/A

No

Yes
(RCS)

Yes
(SG)

N/A

Yes
(CVCS
Letdown)

Plastic analysis on
SDC lines for J T..
effects.

Nuclear
Sampling L,E,R
(incl. Po~<-RceiJo~f

[ss] ~'"r~ ~~~~
Yes

(in Aux.
Bldg.)

No No

Radiation
Monitors
(PAPA's only)

L(d)
Yes

(in Aux.
Bldg.)

No No

H Control
«~op

L(d)
Yes

(in Aux.
Bldg.)

No No





SYSTEM

pA -~
TABLE 4

Methods of Protection of Safety Related Systems
from High and Moderate Energy Line Breaks

FLOOR JET
DRAINS 'MPINGEMENT

b PIPE WHIP
SEPARATION Ec CURBS BARRIERS/REST RESTRAINTS

INCpE'q @gimp )

Page 2 of 4

EDIT. SECTlOf".

p'v'i ~"

OUi

OTHER

Ess ~ Cooling
Water [EW]

Ess ~ Chill
Water [EC]

L,R

L,R

Yes
(in Aux.
Bldg.)

Yes
(in Aux.
Bldg ~ )

N/A

N/A

N/A

N/A

Ess- Spray
Pond [ES]

Control Bldg.
HVAC

Fuel Bldg.
HVAC

Dj- "el Gen ~

HVAC

Diesel Gen.

L,R

L,E,R

L,E,R

L,E,R

L,E,R

Yes
(in Aux.
Bldg.)

Yes

Yes

Yes

Yes

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Diesel F.O.
and Transfer L,E,R Yes N/A N/A

Class IE
Electrical
Power

ESFAS (incl.
Post-Accident
Monitoring)

Reactor
Protective

L(e)

L (f)

L,E

Yes
(in Aux.
Bldg.)

Yes
(in Aux.
Bldg.)

N/A

Yes
(SG, CH,
SI, SDC)

Yes
(SG, CH,
SI, SDC)

N/A

N/A

N/A

N/A

Ex-Core
Monitors N/A N/A N/A

Main Control
Board LIEjR Yes N/A N/A

1'
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TABLE W 3A-K

SYSTEM SEPARATION

FLOOR - JET
DRAINS IMPINGEMENT

b PIPE WHIP b)CURBS BARRIERS/REST. RESTRAINTS

Methods of Protection of Safety Related Systems
from High and Moderate Energy Line Breaks P0g SECTlON

Pg<Q ] 1 )9A>

OUT,
OTHER

Containment
Isolation

o Penetration
Assemblies

N/A N/A N/A

o Isolation
Valves

o Equipment Hatch L

o Emergency L
Personnel Hatch

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

~ No Break Zone in
MSSS (SG)

o Personnel Lock L

o Liner Plate

o 't Connections L

o Piping between L
Penetration
Assy s and
Isolation
Valves

N/A

N/A

N/A

N/A

N/A

Yes (SG)

N/A

N/A

Yes (SI)

Yes (SG)

N/A

N/A

No Break Zone in
MSSS (SG)



1

l

l



TABLE ~ ~+
Page 4 of 4

Notes:

Methods of Protection of Safety Related Systems
~0~~ gF( gjQ'g

from High and Moderate Energy Line Breaks
OAI

OUT
(a) Separation from high or moderate energy break effects accomplished by the following

methods in decreasing order of preference:

o Layout ( L)
o Enclosure ( E)
o Redundancy ( R)

(b) Protection provided from break effects originating in system listed in parentheses.

(c) CVCS (charging) required for forced shutdown only (MS Line Break and LOCA are

mitigated by SI)

(d) Separated from LOCA induced get impingement-or pipe whip effects; not required

for any other HELB scenario.

Separation review for electrical conduits and tray is in progress. Jet impingement

sources are postulated, but not confirmed-

(f) Separation review of sensing lines is in progress'et impingement sources are

postulated, but not confirmed.

(g) Separated from LOCA induced jet impingement or pipe whip effects; protected from

MSLB whip and impingement effects by restraints or barriers; not required for any

other HELB scenario ~





PVNGS FSAR iNcriMENTAI
PROTECTION AGAINST DYNAMIC

EFFECTS ASSOCIATED WITH THE
POSTULATED RUPTURE OF PPjggp("fiPg

]c~
'.

The ability to place the plant in a safe shutdcLG i
condition mulct be maintained. g( OUT.

A three-dimensional model was utilized in the layout and design
I~» f22

to protect the essential systems, structures, and components.
Figures 3.6-2 through 3.6-32 depict the resulting pipe routing.

The potential effects of flooding as a consequence of a pipe
break or critical crack were analyzed on a case-by-case basis
to ensure that the operability of safety-related equipment
would not be impaired.

An analysis of the potential effects of missiles is discussed
in section 3.5.

The potential environmental effects of steam on essential
systems are discussed in section 3.11. In general, because
of the protective measures of redundancy and separation between
systems and trains, the consequential effect of the transport
of steam will not be sufficient to impair the ability of the
essential system to shut down the plant and/or mitigate the
consequences of the given accident of interest.
There are no high-energy lines in the vicinity of the control
room. As such, there are no effects upon the habitability of
the control room by pipe break either from pipe whip, jet
impingement, or transport of steam. Further discussion on

control room habitability systems is provided in sec-
tion 6.4.

3.6.1.3 Safet Evaluation

By means of design features such as separation, barriers, and

pipe whip and jet impingement restraints, all of which are
discussed below, the effects of pipe break will not

damage'ssential

systems to an extent that would impair their design
function nor affect necessary component operability.

/)E1 3.6-25
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.,Q~~~ooJ 3A. 3/ N(NM~ 4~oiow +i'O.Z Q Cz. 4 r3
tNCPEM~ .-.

1 .5 It is our position that the common compartment which houses the main
3. ~ 1

steam lines and feedwater lines and the isolation valves for these
Pop SECTlOH

lines (the main steam support structure) be designed to cons er the
AUG ll 19

environmental effects (pressure, temperature, humidity) and potential
OUT.

flooding consequences from an assumed crack of one square foot. The

essential equipment located within the main steam support structure,

including the atmospheric dump valves, main steam isolation valves and

feedwater isolation valves and their operators, and the essential

auxiliary feedwater pumps and associated equipment should be capable

of operating in the environment resulting from the above crack.

Further, if this assumed crack could cause the structural failure of

this compartment, then the failure should not jeopardize the safe

shutdown of the plant ~

We, therefore, request that you submit a subcompartment pressure

analysis to confirm that the design of the main steam support

structure conforms to our position as outlined above. The evaulation

should include a verification that the methods used to calculate the

pressure buildup in the main stea'm support structure for the

postulated breaks are the same as those used for subcompartments

inside the containment'lso, the allowance for structural design

margins (pressure) should be the same ~ If different methods are used,

)ustify that your method provides adequate design margins and identify

the margins that are available. When you submit the results of your

evaluation, identify the computer codes used, and the assumptions used

for mass and energy release rates. The peak pressures and tempera-

tures resulting from the postulated break of a high energy pipe

located in the main steam support structure is dependent on the mass

and energy flows during the time of the break. Therefore, for each



0



410. 5
(3.6.1)
Cont'

lNCREMENTpL
pipe break or crack analyzed, provide the total blowdown time and the

mechanism used to terminate or limit the time of blowdown flow so

that the environmental effects will not affect safe shutdown of the

facility. . Ei>iT. SECTiON

AUG j. j. 1981

lN, OU.Ti
Also provide a similar analysis for other compartments outside

containment in the vicinity of safety related structures, systems

and components which house high energy lines such as CVCS charging,

letdown and steam generator blowdown.

~Res esse

A pressure-temperature analysis of the main steam support structure

(MSSS) was performed as discussed in amended Section 3.6.2-1.2.2.

The purpose of establishing design parameters (i.e., pressure,
\

temperature) of the enclosing structure, a double-area break of

the main steam line was conservatively assumed [instead of the

single area opening required in BTP ASB 3-1 Section B.2.c.(2)] .

0
The results of the analysis indicate a peak temperature of 288 F

0
and a peak pressure of 19.5 psig. A temperature of 300 F (for

15 minutes) and a pressure of 21 psig, were conservatively

selected for equipment qualification and structural design.

The blowdown terminates at 3 minutes due to the boiling dry

of the affected steam generator.

The pressure-temperature effects resulting from cracks in the main
)

feedwater, steam generator blowdown, and steam generator downcomer

feed lines are bounded by the results from the main steam line break

analysis.



0
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t INCREME~tTp)Analyses o reaks in the CVCS letdown and auxiliary steam lines is

in the preliminary stages. However, significant separation exists

(both vertically and laterally) between safety-related equipment and

/
the routing of these lines ~

EDlT. SECTION

AUG~>"

66'





,, Pu~ariea Al >f
.Provide t
~the reactor coolant pressure boundary:

(AJMC QVCS7 e'eM +10 4 (8", g. S")
ollowing additional informatio oncerning leakage fQgp~,.CMFVT h7

a) Provide further detail of how the reactor drain tank (RDT) can be

ED< SEC'i
used to detect leakage of primary coolant to the shutdown cooling

puG 1i
'ystemas identified in FSAR Section 5.2«5.1.5.
Gu)

b) Describe the means of detection of leakage of primary coolant from

the CVCS, reactor coolant pump seals and other radioactive fluid

sources to normally non-zadioactive systems such as the nuclear

cooling water system.

c) Verify that the containment radioactive gas and air particulate

monitor has a sensitivity for detecting a one gpm RCPB leak in one

hour in accordance with the guidelines of Regulatory Guide 1.45.

~Res ense

a) Isolation valves SI-UV651 and SI-UV652 isolate the reactor coolant

system from the shutdown cooling system. Should these valves

leak, pressure relief valves SI-PSV469 and SI-PSV169 would relieve

into the Reactor Drain Tank. This continuous inflow would cause

filling of the RDT, which can be monitored in the control room

by a level indicator CH-LI-268. Further, high RDT water level

is annunciated in the control room by an alarm.

b) Normally non-radioactive systems that may receive leakage from

radioactive systems are monitored for radioactivity. These

systems include nuclear cooling water, essential cooling water,





410.6
(5.2.5)
Cont'd

steam generator blowdown, and auxiliary steam Monitor detailkNCREViig.
",'re

provided in FSAR Section 11 ~ 5.

c) The contaiment radioactive gas and air particulate monitor hgp
g}j

sensitivities in accordance with Regulatory Guide 1.45. These U~.
-6 -9are 1 x 10 pci/CC and 1 x 10 pci/CC, respectively. Thesqy)

sensitivities allow detection of a one gpm RCPB leak within one

wc]T.

hour, assuming reactor coolant concentrations consistent with

ANSI N-237-1976 '





@ufgricai 'PA Vl Cnlnc d'cirro~ ~ra. (~:>~2
41 .7 Concerning e compressed air system, provi the following additional

~ )
information: SCREMENT,qL

a) Describe the means provided to verify that proper instrument air

quality will be maintained over the plant life to assure p+T SECT~Pq

safety function of the system {i.e~, air operated. valves ~fpQ. ]98]

in their safe position on loss of instrument air supply) .JNInclude QUT,

the air quality limits which should not be exceeded in order to

assure the above safety function.

b) Verify that a single failure of any air operated valve to assume

its fail safe position will not prevent the function of a

safety-related system or compromise the ability to'afely shut

down ~

~Res ense
T~

1 HK PUNc S 7 c'f <erv XPsnzu~-, Arp. <as~ t g ~o rn
P SAP'~ ~Mn Sy ~. gy tripe'PElZ.>~ +eccl annunciation is provided for the folloving changes in

instrument air quality:

(1) High differential pressure across the prefilter

(2) High differential,pressure across the dryer

(3) High differential pressure across the afterfilter

(4) Excessive moisture in the processed air

(5) Failure of dryer transfer valves to function
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410. 7
Cont'd

(6) Los of control power

Items 2, 4, 5, and 6 have a common trouble alarm in the cdatFbl EP( l'T

1G8room. Items 1 and 3 have separate control room annunciatidn-
IN .OUT,

This instrumentation is adequate to ensure that instrument air is

maintained at or below minus 40 F dewpoint at 105 psig. The
0

afterfilter removes 97K of particulate matter in excess of 25

microns. These specifications meet air supply requirements for

safety related valves- All valves fail in their safe position

upon loss of instrument air.

be As there are two independent, 100K capacity trains of safety

related equipment available to perform ESF functions, a single

failure in either train will not prevent the function of the

other train.
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8 You state'n&SAR Section 9.3.3.2.1.1.2 that maximum abnormal leakage
~ ~ 3 "'"~t.MD!TAfeach ESF sump is estimated to be 50 gal/min What is the basis for

this 'assumption? It is our position that you verify that adequate

protection has been provided for safety related equipment ass~jng ECTl
a total pipe rupture for all non-seismic piping system (such as

the fire protection system and nuclear cooling water system) gnd &U li
components (such as tanks) located in safety related areas. This

protection can not assume credit for non-seismic Category I sump

pumps. Your response should include the time required for operator

action if necessary to provide protection of essential equipment

once indication from the Class IE level switches is given.

~Res ense

The abnormal leakage of 50 gal/min conservatively bounds the total

leakage from all ESF components, such as pumps, valves, etc. The
h

auxiliary building rooms, including the ESF pump rooms on elevation

40, were analyzed for flooding due to rupture of the largest non-

safety related piping for a duration of 30 minutes ~ Flooding was

also analyzed based on operation of fire protection systems, such

as hoses and sprinklers, for 15 minutes without operator action or

without opertion of the sump pumps. The Auxiliary Building is

sized to accept 400,000 gallons of Non-ESF leakage before any

leakage would affect ESF components.

~p~- 4&~tc Pr+r&6- ~rlS /0 3'Ru ~ ED 72.'IP~C „r.hr~g,

7A ~+~ <~ ~~~ Ac~rtfrc ~«4 Ni~ c~~~~ rye
Z)E'$]g~ 4o o Oo ~ 4 i94CDw Cp/4 C/Wp'
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410.9 FSAR Figuie 9.3-5 shows locked closed ma

3)

<goy) (V. S.a)
nual valves on the drain lfMF~'~

from both essential auxiliary feedwater system (AFS) pump rooms in the

main steam support structure. Describe the purpose of the valves and

~Res ense

the means provided to prevent loss of function of the essential AFS

pumps as a result of internal flooding.
Ei iIT SECTIOi

AUG y-'gq~
1N oUT

vc r9 A4o
Figure 9.3-5 will be revised to show valve V079 locked open with

A
hut V~9

check valve V203 upstream.
A

rain aux'ary ee wa er pump. e
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41$ -10 Verify that CESSAR interfaces for enviro tal conditions for

JMCRPMsr i .-.;Quipment within the CE scope of supply have been satisfied by tnÃ

Palo Verde HVAC system designs.

~Res ense

The CESSAR interfaces have been met by the HVAC System.
EDiT. SECTION

AUi,] '
.lÃ.





Glue'S TV e4 ~~. 4'5 ~ PNg C. possris ~ petri ) CRpMFi ~,
41~011 FQR Table 9.4-1 identifies the weather conditions within the site
(< K~

area which serve as the design basis for HVAC system sizing based on

ASHRAE data to 1972. Verify that weather conditions since 1972 have

not resulted in the need to modify HVAC system designs In order to

meet the environmental qualification limits for plant areas eantaiainnTfpg

safety related equipment ~
AUG 1I 1901

jest OUT.:

~Res ense

The design basis for HVAC systems used to meet environmental quali-

fication envelope parameters is that the limits be met under outside

air conditions of 113 F dry bulb,.76 F wet bulb ~ Comparison of actual
0 0

site and Phoenix data since 1972 as shown in FSAR Tables 2 3-8 and

2.3-9 with data obtained prior to 1972 (refer to FSAR Table 2.3-11),

indicates that weather conditions have not become more severe ~





„pv

( .4

e~Vred 94 'K6 (A/dC gu~n on/ Y/a~~) (% M)
2 Describe the easures provided for detecting%d correcting dust

fait ptggpNT~>
accumulation on safety-related equipment in order to assure the

EDiT. SECTioN
availability on demand ~

~Res esse

AUG >
~ l~''

Ij~f OUT.

PVNGS has developed a housekeeping program on equipment

'throughout the plant. Safety related. equipment is included in this

program. The program provides'for the periodic inspection and cleaning

of equipment and will be a part of the preventative maintenance program.
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Describe the affect on the safety function of the essential HVAC

systems in the event of a single failure in a fire damper in
the"'entilation

system ducts't is our position that such a failure not

compromise the safety function of the HVAC system.
R

~Res esse ED)T SECT)ON.

AUF- 1 'SS)
)jyt OUT~

A single fire damper failure (actuation) in one ESP ventilation train

will render that train inoperable. As another redundant 100% capacity

ESP ventilation train is provided, there will be no adverse effect

upon the safety function of essential ventilation.
. (5'A'&r 2 oc z-)

FSA ff;:

fear

AAF$ 9, p —
/'gvlSsD~o sQo d&nuv@r- os rH'~. E'ss&'Tree

4urc4r~c GrAca r ~rZi pp~pse.





(> ~rg@ ogpu p o A/ /<4 ~ Y g ~AC gVe-a7~oM
.4.1 indicates that emergency4 0. 4 FSAR Sectio

( ~ 4 1)
tilation is not tgQqggE~>~g

provided for the upper and lower cable spreading room. Verify that
'safe operating conditions for essential equipment are maintained in

these rooms during all accident modes (including long term plant

cooldown) ~ If this can not be demonstrated, provide a safety grade

means of indication of the conditions in these rooms with sufficient

time for operator action to provide the necessary temporary cooling,

or provide a safety-related emergency cooling system for. these
rooms'Res

oese

Even without ventilation, temperatures in

spreading rooms will be less than 105 F.0

EDlT SECTlo'h

gUG] ] 198l

lN OUT

the upper and lower cable

Essential equipment in these

areas is qualified to this limit
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t 0 ~ In the eve f indication of radioactive c mination of the normal

(- 1)
control room intake, the normal ventilation system is shut off and

tNCREMENTAL
isolated as the essential control room system is started. However,

the control building normal air handling unit or essential ESF

switchgear room air Fisndling unit (if operating) would continue to

function and circulate potentially contaminated air to other areas of

the control building. Describe the measures provided to prevent

contamination of vital areas of the control building and still assure

a proper environment for operation of essential equipment.
~MT SSCtv~u

:'s 1981

~Res onse

The vital area in the control building is the control room (elevation

140') ~ As noted in the question, this is the only area sub)ect to

ESF grade charcoal/HEPA filtration. Contamination of this area is

prevented by pressurization (using filtered makeup air) to 1/4 inch

water

gaugers

Dose rates due to noble gases in other areas of the control building

will be approximately the same as in the control room, ignoring local

shielding effects'ccordingly, 'access -by operators into other areas

of the control building will not be unduly restricted by airborne dose

provided respiratory and facial protection is used. ( tHuocuttsov
ExPdsupE ~ op~tuxs Dva' xooi~e tg !.3 Re~ o<~ 3a Dddqs

Equipment qualification design bases considered the radiation dose

from airborne activity in the building, as well as direct dose from

the outside cloud and ad)acent buildings ~

Accordingly, a proper environment for operation of essential equipment

has been provided.





QLJETI/<+ g4 (8/4C Qve+j-~y g/e./C.) (g 5/~)
410.16 Expand Table 9.4-4, "Single Failure Analysis for the Essential ESF
(9.4.1)

fNCREMENT~LSwitchgear, ESF Equipment and Battery Rooms" to include the conse-

quences of failure of any system component- This analysis should

verify that a single failure in any safety related damper or total

failure of all non-safety related dampers and ducts in the ESF switch-

gear, ESF equipment and battery rooms HVAC system vill not prevent at

least one train of the essential ESF switchgear room HVAC system from

~Res ense

performing its safety function.
P r

AIRG~~CD
The response is provided in 2'able

V

EMT SEg>nn

AUG j.1 1981

)N OUT
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Table 9.4-4

ESSENTIAL HVAC SYSTEM SINGLE FAILURE ANALYSIS ESF SWITCHGEAR,

ESF EQUIPMENT AND BATTERY ROOMS

Component
Failure Mode/

Cause
Effects on

Syst: em
Method of
Detection

Inherent
Compensating
Provision

Outside air
damper

Fails closed
makeup air
side/
corrosion

Loss of makeup
air to rooms

Position indi-
cating lights
in control
room

Each of the two redundant ESF
equipment and battery rooms is
conditioned by separate air
conditioning systems

Air handling
unit

Fails to
operate/
mechanical
or electrical
failure

Battery room
exhaust
fan

Fails to.
operate/
mechanical
or electrical
failure

ails to
operate/
mechanical
or electrical
failure

Non-ESF
dampers and.
ducts

Fails to
operate/
mechanical
or electrica1
Failure

(
t

ESF swi.tch- F
gear and
battery
room supply
damper

Loss of cooling
to one ESF
train

Hydrogen level
rises in
battery room

Loss of cooling
to one ESF
train or
battery room

None

Low fan differ-
ential pres-
sure alarm in
control room

Low fan differ-.
ential pres-
sure alarm in
control room

Position indi-
cating lights
in control
room

Opera tor pa trol

Each of the two redundant ESF
equipment and battery roptns is
conditioned by separate air
conditioning systems

\

Each of the two redundant ESF
equipment and battery rooms ia
conditioned by separate air
conditioning systems

Each of the two redundant ESF
equipment and battery rooms
is conditioned by separate
air conditioning system .

Two independent ESF HVAC
systems provided

u
C
r,>

tjl
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410.1 Ddscribe

~(9 )

P~gC Queens> 5'IO.i) (~ 9

lhmg~~th fo i g p op op ti g i o t fo

essential control room and ESF switchgear room air handling units when

the normal control building HVAC system is not available in emergency

conditions.

~Res ense

Even without ventilation, temperatures in the ESF air handling units
E01T SLP~lOW

rooms will be less than l~ F. Essential equipment in these are+Up] y l98>

0«—
qualified to this limit.





( AAC IQMcSMOMto.yd )
41 8 Verify that the control room HVAC air intake chlori'ne and radiation

~ 1

monitors are seismic Category I
~Res esse

Control room HVAC air intake chlorine and radiation monitors are
s

Seismic Category I.
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~ ~ 19 The "essent fuel building and auxiliary b ing exhaust units serve

gs

wnly those auxiliary building equipment areas located below elevation
'"

Qv!
e 100'-0". The chargtng pumps, letdoun heat exchangers and other 56

equipment which contain radioactive fluid are located above the
ED)T PECTIN

100'-0" elevation. D'escribe the means provided for detecting
11 1981

potential radioactivity in these rooms under emergency conditions
iN OUT

when the normal HVAC system is not available, and isolating them

prior to release of unacceptable airborne contamination to the

environment.

~ges onse

There are three methods available to detect potential airborne
'

radioactivity in the upper levels (above elevation 100'-0") of the

auxiliary building when normal HVAC is not operable:

o Noble Gas Monitor 13-J-SQN-RU-9 (see FSAR Section lle5)

o Movable Airborne Monitor (particulate, iodine, and noble gas

monitoring using self contained pump)

o Fixed and Portable Area Radiation Monitors.

There is, however, little likelihood that airborne contamination

due to leakage from the CVCS could be released at unacceptable

levels. The use of the CVCS under post

accident conditions is not required'efore it could be used,

non-1E power or manual, actions would have to be available. As

two normal HVAC filtration units are provided, on different

non-1E buses, it is reasonable to expect that at least one train

of filtration could be placed in operation prior to use of the

CVCS. Under this alignment, the auxiliary building upper level

(13-J-SQN-RU-10), auxiliary building ventilation exhaust inlet
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410.19
(9.4.2)
Cont'

t
(13-J-SQN-RU-S), and plant vent (13-J-SQN-RU- 43 and 13-J-SQN-PU-144)

radiation monitors can also be used to monitor exhaust concentrNQiNM~~AL

Without the HVAC system in operation, there would be no driving force

for release and therefore exfiltration rates would be low- If use of

the CVCS is required without the availability of HVAC filtration,
radiation monitoring will be required to ensure and confirm that

unacceptable releases do not occur. EDIT SECTID! I

luG11 1981

IN (jUT
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Describe the means provided for assuring the proper operating

environment under normal and emergency conditions for the essential

spray pond pumps in order to assure the availability of the ultimate

heat sink.

~Res ense
PtilT SEC'tlOH

4d ll PQ ggHWTE ~~ 4''UG 11 191981

iZhe design hes-4een revised to -include for each pump
5 OUT

QooTtl~
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hf
Describe the interaction in the essential fuel building and auxiliary

building exhaust air handling units operation when they are being

4 ~ 21
~ )

(9.4. )

,gumi» )A.sx (<s.c, g ues rr oa/ vr'o. ) ( 'P.y'0 A~ss 9.gs)
i<~hfTg f

utilized for emergency operation for processing fuel building air

and auxiliary building air before release to the environment ~

Specifically:
EMT SCCt|Ott

4UG j] 198'i

IN OUT

(a) Does continued operation of the normal fuel handling building

ventilation system in the event of a safety infection actuation "

r
result in potential contamination of the fuel building environ-

ment when the essential exhaust unit is processing contaminated

auxiliary building air?

(b) Does contaminated fuel building air enter the auxiliary building

through the interconnecting tunnel in the event of a fuel handling

accident?

~Res esse

(a) No. The systems are separated up to the exhaust plenum.

(b) No. Dampers HFA-M06 and HFB-M06 close on fuel building essential

ventilation actuation signal (FBEVAS).





gushing< /4 . S k' (rt/~ Pere~rzo m (9 MR)
Describe the means provided for isolating the radwaste building venti-

9.
tilation system following a design basis event (such as a SSE) 'INIQRQQQNTPt

order to prevent the release of potentially radioactive airborne

contaminants through Juilding openings ~

R

EDlT SEGTlOt1

~Res esse
gUG 11 1981

IN OUT

The radwaste building ventilation system will be automatically tripped
r

following loss of offsite power. It can be manually tripped after any

other design basis events As noted in FSAR Section 15.7.3.5, dose

consequences from the instantaneous unfiltered release of the contents

of one waste gas decay tank will be less than 1X of 10 CFR 100 limits-

Accordingly, isolation of Radwaste Building ventilation is not

required.





~A. (wee 4u~;sr~ ~ o.~R) (9.R.~p
23 Describe the means provided for assuring the proper operating

(9 ~ )
INCREMENTAL

environment for the spent fuel pool cooling pumps and thereby assure

the safety of the spent fuel pool, when the normal fuel building HVAC

system is isolated in. a fuel handling accident, or not available due
J

to a loss of offsite power.

~Res esse
1H

Infiltration of air to replace that being exhausted by the essential
r

system will provide adequate cooling. The essential system is

available during a fuel handling accident or a loss of offsite power.
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4 Verify that loss of the normal main steam and feedwater penetration'Nt:~MmTAt,

(9. ~ 6)
HVAC supply and exhaust system in the main steam support structure in

an emergency situation will not result in an environment detrimental

to essential equipment in the MSSS.
R

EDlT SEGTlON

~Res esse
I,UG g g 1881

y OUT

MSSS does not require forced ventilation to maintain the equipment

rqualification profile noted in PSAR Section 3E.
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41 5 In order to prevent blowdown of more than one steam generator, verify

~NCREMP~pg
that the main steam isolation valves are designed to stop full main

steam flow at the maximum design differential pressure in both

directions in the event of a main steam line break in one steam line
R

upstream of an MSIV and corresponding single failure (to close) in an

~Res esse

MSIV to the other steam generator. Pm( gglOA

f>UQ g $ 3981

)g QQT~
r

<Alo F u C.C, biFFEÃ~7g~
DP CLosipJtj W<MW + ~+ +~8<

The valve is capable se-e4ee~ against full main steam flow in either
A

direc tion.
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Cqo(~ p~~ id+ ~
(A/ZC PIV65)vdAJ p. 26 ) (/'d. g~g

~ 2 The evaluation of potential flooding of essential plant areas as a
(I .5) lNCREMEmA~result of a circulating ~ster system failure indicates that the water

level would eventually reach plant grade at which point the water

leaves the turbine building. Verify that this water can not enter

safety related structures through openings at grade or describe the

protection provided for safety related equipment from such an

~Res onse

occurrence. pp)y st'bio'A

UG 11 $81

out

The analysis is given in FSAR Section 10.4.5-2. Water leaving the

turbine building will not enter safety related structures ~
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It is our position that you commit to perform a steam generator/ (gcgpgpN~
feedwater water hammer test in accordance with the guidance for

preheat type steam generators as identified in NUREG/CR-1606, "An

Evaluation of Condensation-Induced Vater Hammer in Preheat Steam pMT SE„"~QI)

Generators ." The following procedure should be followed: f UG ] g 1901

I OUT

"Run the plant at approximatey 15% of full power by using feedwater

through the downcomer nozzle at the lowest feedwater temperature that

the plant Standard Operating Procedure (SOP) allows'witch the feed-

water at that temperature from the downcomer nozzle to the economizer

nozzle by following the SOP. Observe and record the transient that

follows."

~Res oese
PVNGS agrees to perform a steam generated feedwater water

hammer test in accordance with NUREG/CR-1606. PVNGS will perform the

test according to a Standard Operating Procedure (SOP). PVNGS will run

the plant at approximately 15% of full power by using feedwater through

the downcomer nozzle. The feedwater will then be switched from the

downcomer nozzle to the economizer nozzle and the following transient will
be observed and recorded.
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internall

lNCREME'NYAYA..

c ~ //A~~
3'eg, g

Eoq'ECTLON

P,U E z 1
]q'ection3.5.1.1.1 states that only normally operattng rotating

pl
components were considered as missile sources outside containment.

But, Table 3.5-1 includes some normally not operating components

(i.e., HPSI pumps, LPSI pumps, containment spray pumps) ~ Explain

this apparent discrepancy.

~Res ense

The response is given in Amended Table 3.5-1 ~ LPSI pumps are consid-

ered part of normally operating equipment (due to its use in shutdown

cooling).per the definitions of BTP ASB 3-1 ~





Table 3.5-1
INTERNALLY GENERATED ROTATING COMPONENT FAILURE

MISSILES OUTSIDE CONTAINMENT (Sheet 1 of 2)

Nisei le
Identlilcatlon

Ihpel 1 sr

Inpeller

Cooling vater
holdup tank plxlps

Chahlcal drain
pun)IU

AUxlllary
bul 1 ding
El.

40'uxtllary

building
El ~

40'ource

ol Nlsslle Eocatton
velocity

Lit/s)
93 6

Eye
ota.
tin.)
2.0

Nelght
tlbs)

9. 04

'77 0 2 ~ 5

Nisslle Characteristics
Calculated

Naxihuh
Steel

Per torat ton
Oepth tin.)

0.06$

0.0 ~ 5

Casing
Thtckness

tin.)
0.$

0.5

Casing
Perlora-
tton

No

Nisei le
Residual
ve)octty

After Casing
Per toratton

ttt/s)
Concrete
Spalltng
tin.)

Steel
Pertoratton

tin.)

Calculated Thic'knees
oi Surrounding

Naterial to Prevent

Reharks

Ihpel ler

Inpel ler

~ Ihpeller

Reactor Drain
punps

Con ta 1 helen t
spray puhps

NPSI pueps

huxlltary
building

~
0'ux

1 1 la ry
building
El

40'uxiliary

building

79 ~

112

'0$

e

4 0

7 3

24 ~

193. 3

L31,

0.0$ $

0.21

0,3$

0 '75

Oe)5

2 ~

No ~I

Isglel le r

Inpe lier

LPSI puhps

Auxiliary stean
botler Ieedvater
pUnps

Auxtllary
building
El ~

0'ard

Area
El

100'12.
77e 4.0

193. 3

24.

0 21

0 '53

0.75

0.5

No

Iepel 1 sr

lapel ler

lapel ler

Inpe1 1 sr

Ihpeller

Inpe lier

Pan blade

Roric acid
nakeup puhps

Reactor ha'keep
vater puhps

ECVS puhps

Crud puhp

Norns l cht1 led
vater puhp

NPSI puhp roon
essential ACV
Cans

Auxiliary
building
Ele

70'uxlllary

building
EL.

70'uxiliary

building
El.

-70'uxiliary

bu 1 ld 1 ng
El

100'Uxlllary

but l din 9
root

Tard area
EL.

100'uxiliary

but ldlng
EL. $ 1'-6

12$ . 2

125. 2

97 5

60,

70. I

36.1

60ei Oe1$

60. ~ Oe 15

5 ' 11$ .5 0 186

2.4 5.5 0. 03$

6.3 7 ' 0.072

3.7 0.064

0 F 22 0 ~ 17 0 ~ 0)6

0.43

0 F 43

I ~ 25

0.$

0.$ 6

0.$

0.020

No

No

a

0 0
H

ITI

CA tn
P1 tn
O H

O m

0 z
l

2
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Table 3.5-1
INTERNALLY GENERATED ROTATING COMPONENT FAILURE

MISSILES OUTSIDE CONTAINMENT (Sheet 2 of 2)

Nissile
identltlcatlon

tan blade Auxiliary teed-
uater pusp roon
~ssential ACU
Cans

NSSS
EL. 100

Soucce ot Nisslle Location

Nlssile Characteristics

Velocity
CCt/4)

Eg

Die�

>

fin )
Nelght
fibs)

Calculated
N4xisus
Steel

Perforation
Depth fin.)

36.1
i

0.21 0.17 0.016

Casing
Thlc'knees

0 ~ 020

Casln9
PcrCora-

inn

Ho

Nisei le
Iles ldual
Velocity

ACter Casing
Perforation

ftt/s)
Concrete
Spa)))ng
lin.)

Steel
Pectoratlon

I in.

Calculated Thickness
oC Sucroundlng

Naterlal to Prevent

tan blade LPSL pusp coos Auxiliary
essential ACU tens building

El> Sl'
37.6 0.23 0. 16 '. 016 0>02I

tan blade

Fan blade

Electrical pene-
tration roon
essential ACU tens

CS pusp coos
~ ssen'ti41 ACU
C4ns

Auxl1 lacy
bc 1 )ding
EL. 120

Aux1 1 la cy
bcl id lng
El $ 1'

')l.l 0.67 0.26 0.016

0.52 I 0.)I ~ 0.0) ~

0. 01I

0. 01I
firmer
c4sin

Outer casing ls
0.0359 in. thlc)l

tan b a ~

tan blade

tan blade

Control building
ESP SNCA coos
essential AIIU
tens

Diesel generator
building contcol
coos essential
AHU tens

Control
building
EL> 76

Diesel
9enec4toc
build lng
Ei. 113'

ECN pusp roon Aux1,) l4 cy
essential ACU ~ building
tens El> 70'0 ~ I 0.52

597 02

10 '5 0.72

0.)I 0.0)I

I
0.17 '.0))

I

I

1 ~ 03 0 '65

0. 0)I
firmer
casing)

0. 01I
llnner
c44LO9)

0.0)i
f inner
casing)

O.OI)I
touter
casing)

'yes

Tea

yes

2I I

IS. I

LI~ 7

0.63

.0. 0

0.011

0.05

0.0065

Outcc'as 9 ~
0.0359 in. thick
no penetration

outer casing ls
0.0)$ 9 ln. thlck-
no penetration

Surrounding steel
ls thlckor than
0.0065 ln. no
pcnetcation

tan blade

Fan blade

Conte lnsent
reCuellng purge
norsal AIIU fan

Contalnsent pre-
~ ccess norsal AIIU
Can

Auxiliary
bel lding
roo!

Auxiliary
bc 1 id 1ng
roof

193.2

60.

1 ~ 4 1.93

0 97

0.1

0 0)5

0.$ 625

0 0670 No

Can blade

tan blade

Auxiliary build-
ing norsal AIIU
Can

Access contcol
~ rca norsal AIIU
Can

Auxiliary
building
root

Aux 1 1 lary
bui )ding
root

16).9 L.)6

.137 ~ 1 ~ 66

1.9 0 ~ 127

0,07)

0.0$ 9I

0>OSIS

Yes

Tcs

1)6.$ 0,92

0 5

0,096

O,O> ~

Nisalle cannot hit
other cquipscnt

Nlxsilc cannot hit
othl r cuul)~nt
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JNCREM'..!

(z. s3

Tables 3.5-2 and 3.5-4 identify missile sources from pressurized

equipment outside and inside containment respectively. For some

c r:P TIO+lmissiles you indicate the steel target thickness and for otic)T- .S+~'

you do not (an N/A appears in the column) ~ But, in all cases>P~h" >

e.! OU Imaximum steel perforation depth is indicted ~ For those missiles

with no steel target mentioned, what is the protection for safety

related equipment from these missiles?

~Res ense

The response is given in Amended Tables 3.5-2 and 3.5-4.





INCREMcmp,<,
@ vL >+tow Q*. 3P [AIAC. CCACIF7eAnoM //'O-8$ (P.z I > >j

Section 3.5.1.1.2 states that missiles were postulated

from sys~ gpCg[Og
with a design pressure greater than 275 psig. But, Table 3 5. 2; 1 3. 10O

includes missile source from TtfK ECW (essential cooling water OUQ<3 i
system) which operates at a much lower pressure. Explain this

apparent discrepancy

~Res onsa

The response is given in Amended Table 3.5-2.
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Table 3.5-2
~ INTERNALLY GENERATED PRESSURIZED COMPONENT FAILURE

MISSILES OUTSIDE CONTAINMENT (Sheet l of 4)

Hissile Source

Hissile Characteristics

E . Dia. Wei ht

Steel
Target

Thickness
Residual
Velocity

Calculated
Haximum
Steel

Perforation
Depth(al

Relief valve Auxiliary
condensate
receiver

Auxiliary
building

0.91 1.0 5.0 0. 218 0.002 No perforation

W te gauge
co s and
glass

Nitrogen
blader
fitting

Nitrogen
blader
fitting

Instrument
noz. With
valve (N9)

Instr ment
noz. ith
valv (N10)

Auxili
sate

receiver

Charging
pump
discharge
accumulators

Charging
pump
suction
stabilizers
ECW heat
exchangers
(2)

ECW
e angers

)

Auxiliary
building
El. 51'-6"

Auxiliary-
building
El. 100'-0"

Auxiliary
building
El. 1000-0"

Auxiliary
building
El. 100'-0"

Auxiliary
buildingEl'00'-0"

6. 52

287. 0

60. 5

39.8

38. 2

1.5

1. 05

l. 05

3.0

2.5

8.5

0.83

0.83

il8.0

12. 0

0.125

0.048

0.048

N/A

0. 18

260.1

0.002

0.154

(h 013

0.029

0;025

o perforation

HVAC suction duct
is perforated; has
no effect on safety
of operation

No perforation

No perforation

No perforation

Inst ument
noz. ith
valv (Nll

Instru t
noz. with
valve (N12)

ECW heat
exchangers
(2)

ECW heat
exchangers
(2)

uxili'ary
b ilding
El 100'-0"

Auxi a
building
El. 1000 0"

7.5

40. 7

2.5

3.0

4

12.0

18. 0

N/A

N/A

a. For concrete, calculated maximum perforation depth is less than 2 inches.

0.024

0.03 Nb. perforation

O

(/)

0
O'

No perforation
H

H

0
td
A

Q R
O
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Table 3.5-2
INTERNALLY GENERATED PRESSURIZED COMPONENT FAILURE

MISSILES OUTSIDE CONTAINMENT (Sheet 2 of 4)

1" S. cou ~

Missile
Identification
Shell vent

Source
of Missile

ECW heat
exchan

EQUI heat
exchanger

Location

Auxiliary
building
El. 1000-0"

A iliarybuilding~
El. 1000-0"

Velocityft s
Eq. Dia.

in.
Weight

lbs)

86.1 1.5 0.5

16.5 75

Hissile Characteristics Steel
Targe

Thickness
(in.)
N/A

N/A

Residual
Velocity

(ft/s)

Calculated
Maximum
Steel

Perforation
Depth(a)

(in.)
0.015

0.010

Remarks

No t5on

No perforation

1" Lev. ind.
noz. with
va ve

Temp. probe

Vent no
with v ve

Lev. ind. noz.
with valve

Press. ind.
noz. with
valve (Gl)

Press. ind.
noz. with
valve (G2)

Temp. ind.

!

nozzle (Nl)

Temp. ind.
flOEzle

Equipment
drain tank

ment
drain

tank'W

surge
ta

ECW surge
tank

Letdown
heat
exchanger

Letdown
heat
exchanger

I,etdown
heat
exchanger

Letdown
heat
exchanger

ary
buildi
El. 40'-

Auxiliary
buildingEl'0'-
~xiliary
building
El. 120'-0"

Auxiliary
building
El 12 0

Auxiliary
building
El. 100'-0"

Auxiliary
building
El. 100'-0"

Auxiliary
building .
El. 100'-0"

Auxiliary
building
El. 100'-0"

21.1

63.4

5. 01

5.50

24.8

23.9

79. 9

244.8

1.33

1.33

1.75

3.0

1.75

1.75

1.75

1.75

6.0

1.0

8.0

25. 0

10.0

10.0

1.0

1.0

N/A

0.218

0.015

0.002

0.002

0.018

(c g)

(c Z)

(c ~y

No perforation

No perforation

No perforation

No perforation

No perforation

No perforation

No perforation

No perforation

C7

Q7
Pl
OpC 0
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Table 3.5-2
INTERNALLY GENERATED PRESSURIZED COMPONENT FAILURE .

'MISSILES OUTSIDE CONTAINMENT (Sheet 3 of 4) ~ecsetf)

Hissile
Identification
0.50" Lev.
ind. noz. with
valve

Source
of Hissile

Radwaste
crud tank

Location

Auxiliary
building
El. 100'-0"

Velocity
(ft/s)
10.12

Eq. Dia.
(in.)
0.84

Height
(lbs)

6.33

Hissile Characteristics
qc ew

Steel
Target

Thickness
(in.)

Residual
Velocity
(ft/s)

Calculated
Haximum
Steel

Perforation
Depth(a)

(in.)

(c Z)

Remarks

No perforation

Press. conn.
«ith valve

S side
drain

Tube side
'drain

Instrument
noz. with
valve (1)
TV~ Sip C
Instrument
noz. with
valve (2)
'p/68 5>el
noz. with
v e (3)

s rument
noz. wi
valve )

1"'ev. ind.
noz. with
valve (6

1 Lev. ind.
noz. with
valve (8 6 9)

Seal injec-
tion heat
exchang

S injec-
zon heat

exchanger

Seal injec-
tion heat ~

exchanger

Shutdown
cooling heat
exchanger

Shutdown
cooling heat
exchanger

Shutdown
cooling heat
exchanger

Shu own
cool i t
exchanger

Spray chemi-
cal storage
tank

S emi-
cal storage
tank

Auxiliary
building

100'-0"

Auxi1
building
El. 100'-0"

Auxiliary
building
El. 100'-0"

Auxiliary
building
El. 70'-0"

Auxiliary
building
El. 70'-0"

Auxi ary
builcV.n
El,a 70'-0"

Auxiliary
building
El. 70'-0"

Auxiliary
building

Auxiliary
building
El. 120'-0"

20. 6

16.5

27. 5

26.1

26.7

26.8

~ 8

33 '

0. 75

0.75

0.75

1.75

1.75

1.75

1.75

1.7

0. 23

0 '1

9 '

9.0

9.0

9 '

18.45

N/A

N/A

0. 003

OA40s

(c Z)
(~~

0.018

0.016

0.040

No perforation

I

No perforation

No perforation

No perforation

No perforation

No erforatiP on

ation

No perforation

No per oration

C7

H

td

0

H0

'Q)
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Table 3. 5-2
INTERNALLY GENERATED PRESSURIZED COMPONENT FAILURE

MISSILES OUTSIDE CONTAINMENT (Sheet 4 of 4)
CcWc&%)

His sile
Identification

Source
of Hissile Location

Velocity Eq. Dia.
haft/s) (in.l

Weight
(lb

Hissile Characteristics Steel
Target

Thickness
Residual
Velocity

Calculated
Haximum

Stee
Per foratxon

Oepth f»
emarks

Upper lev.
ind. noz.
with lve

Volume
control tank

Auxiliary
building
El. 120'"

20 ' 1.33 6.0 N/A 0. 013 No perforation

Lower
ind.
with

Temper
probe

lev.
z ~

lve

turd

Vol me
Control tan

Volume
control tank

Auxiliary
building

1. 1200-0 "~

'uxiliary

building
El. 1200-0"

20.5
P

90.5

1.33

1 ~ 75

6.0

0.7

N/A

N/A 0.016

o per ration

No perforation

Ma

Pl

0
n 0CO

: 0
H
td

0

O
H
0g2

I
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INCREV=M i At

(ear, CLnecicdne~ pro-Y) (3.ri, R )
Palo Verde FSAR Section 3.5 1.2 does not indicate that protectdort ~~'''

C«,' ~
j0'gainstmissile sources inside containment identified in Section

Il'l OU l.3.5.1.2 of CESSAR is provided as indicated as an interface in

CESSAR. Is this being met at Palo Verde? It is our position that

Palo Verde comply with the CESSAR interface and provide the

necessary missile protection.

~Res ense

The response is given in Amended Section 3.5.1.2 and Table 3.5-4.
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PVNGS FSAR

MISSILE PRQTECTIQCREMENTAL

3.5.1.2 Internall Generated Missiles Inside Containment
EDIT. SECTION

There are two general sources of postulated missiles inside
the containment:

~ Rotating component failure
~ Pressurized component failure

A tabulation of safety-related structures, systems, and
components outside the containment, their locations, seismic
categories, quality group classifications, and the applicable
FSAR sections, which include system piping and instrumentation
drawings describing safety design features, is given in
table 3.2-1. General arrangement and section detail drawings
are located in section 1.2.
Also refer to CESSAR Section 3.5.1.2 for components within C-E
scope.

3.5.1.2.1 Rotating Component Failure Missiles
A tabulation of missiles generated by postulated failures of
rotating components, their sources and characteristics, and
provided missile protection, is given in table 3.5-3.

Missile selection was based on the following conditions:
A.

B.

Rotating components that are operated during normal
operating plant conditions are capable of becoming
missiles

'

The energy in a rotating part associated with 120%

overspeed is assumed to be sufficient for component
failures

C. Determination of whether the energy of the missile is
sufficient to perforate the protective housing

3.5-15
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PVNGS FSAR

NCRKMKiNTAN-
MISSILE PROTECTION

3.5.1.2.2 Pressurized Component Failure Missiles
.EDIT. sEGTlONA. Reactor Coolant System Pressure Boundary (RCPB)

AUi 1:The selection of potential missiles is based on the
application of single-failure criteria to the normal
retention features of plant equipment for which there
is a source of energy capable of creating a missile
in the event of the postulated removal of the normal
retention features. Whyre redundancy is provided by
the normal retention features, such that sufficient
retention capability remains to prevent creation of a

missile in the event of a postulated failure of a

single retention feature, no potential missile is
postulated. Table 3.5-4 presents the potential
missiles postulated to originate from RCPB eguipment,

~ pNQ L<s~s pg~,r DEc
summarizes their characteristics+

missile protection~')gal'guy]u( ~IS Sl LCS F Ra~ O'O.v ~t'msw1
B. Non-RCPB Systems - wi~<i< We c-e'cope ec s Mip~v),

A tabulation of missiles generated from failures of
pressurized components, their sources and

characteristics, and provided missile protection, is
given in table 3.5-4. The bases for selection are
identical to those described in section 3.5.1.1,2.

3.5.1.3 Turbine Missiles

3.5.1.3.1 Turbine Placement and'Orientation

The placement and orientation of the turbine generators is
shown in figure 3.5-1.

3.5.1.3.2 Missile Identification and Characteristics

Analysis has indicated that high-pressure turbine missiles and

generator missiles would be retained by their respective

3.5-17



Table 3.5-4
INTERNALLY GENERATED PRESSURIZED COMPONENT FAILURE

MISSILES INSIDE CONTAINMENT (Sheet 1 of ~

Hissile
Identification

Source
of Hissile Location

Velocity Eq. Dia.
(ft/s) (in.)

Weight
(lbs)

Hissile Characteristics
/CIA~

Steel
Target

Thickness
(in.)

Residual
Velocity
(ft/s)

Calculated
Haximum

Stee
Perfora on

Depth (a)(in. ) Remarks

1" temp. ind.
nozzle

Pressurizer Containment
building
El. 110'-0"

179.2 1.25 2.78 '.0 0 ~ 14$ No perforation

4P

Ul
I

'4

0.75" instru-
ment nozzle
(2 each)

0.75" Instru-
ment nozzle
(2 each)

0.75" instru-
ment nozzle
(2 each)

1" lev. ind.
noz. with
va

emperat
probe

Pressurizer

Pressurizer

Pressurizer

Reactor
drain

Reactor
drain tank

Containment
building
El.

IVS'ontainment

building
El.

gv~t
Con ta inmen t
building
El. 110'-0"

Containment
building
El. 85'-0"

nt
building

187. 5 1.08

197.7 1.05

197.0 1.05

13.0

5.29 1.33

1.72

1.96

1.96

6 ~ 0

1.0

(SP

(ay)

N/A

N/A

(~>)
0.002

0.002

No perforation

No perforation

No perforation

No perforation

No perforation

Vent noz. with
valves

0.75 primary
instrument
ooze (lf ~+)
0.75'ev.
ind. noz.
(Ll, L2, L3 ~

L4)

Regenerativ
heat
exchanger

Steam
generator

Steam
generator

Containment
building
El. 119'-
9 11/16"

Containment
building
El. 101'-4"

Containment
building
El. L04J~

W4)

'8. 9

200.6

153. 4

1.05

1.05

l. 05

15.0

1.47

1. 23

eve> (c.Z)

(c g)

No perforation

No perforation

No perfo~ion
;K W O'J

g
H

H
(d

0

H0

3-. 4g CeglggfM C. ~~ . ~4Wamy~ Q~)f'~~if)~ ~~~
Ass Ah~ 3. z~ caps
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