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Atlanta, Georgia 30303
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Question:

1.

Resgonse:
¥

Question:
2

Rascansa:

In addition to insulation debris resulting from LOCA effects, debris
can be generated within the containment from other sources, such as
(1) degraded materials (paint chips), and (2) items which are taken
into and left in the containment following main.enance and inspecticn
activities.

Describe how the housekeeping program for the North Anna Unit 2 will
control and limit debris accumulation from these sources. The
objective is to assure that debris cspable of defeating the post-LOCA

core cooling function are identified and removed from the containment.

The response should include references to specific procedures or
other means to assure that "as licensed" cleanliness will be attained
prior to initial opsration and prior tc each resumption of operation.

ALl maintenancz personnel and supervisors are thoroughly instructed
in cleanliness reguirements to insure that their work areas are
properly cleaned following the completion of work. Prior to
establishing contaimment integrity, following an outage, the entire
containment is inspected ¥» accordance with procecure 0OP-18
"Containment Checklist" tu insure clszanliness. Procedure CP-18
c2tails the sequential inspection of the entire containwent and
requires the removal of any material "that could possibly be
transported to the containment sump curing LCCA conditinns.”

Address the degree of compliance of North Anna Unit 2 with the
following recommendation which is also s=2t forth as item C.14 of
Regulatory Guide 1.82:

"Inservice inspe~*'on requiremsnts for coolant pump components (trash

racks, screens, ... pump sucticn inlets) should include the following:

2. coolant suma components should be inspected during every refueling

period cdowntime, ard

. the inspecticon should be 3 visuzl examinaticn of the components
for evidencz of structural distress ~f corrosion.”

hNerth Ancz U-it 2 Taechnical Specification 4.5.2.d-1 specifically

$-3tes Lh3t 3t l=2ast once p2r 12 months, each ECCS subsystem shall be
S2TI73TTates FIRASLE by a visual inspection of the containment sump
g~2 verifvis: Inat the subsystem suction inlets are nmot restricted by
caatis znC that the sump components (trash racks, screens, etc.) show

r> avidencs o7 structural distress or corrosion.




3.

Ca2n7s"2

As stated in Supplement No. 8, a scale model test of the North Anna
sump design has besn successfully conducted to show that adverse
hydraulic phenomena which would impece long-term cooling of the core
following a LOCA will not occur. This testing was performed with up
to fifty percent of the sump scresns blocked. The responses to the
following concerns are required to support this assumption.

a. FSAR pags 6.2-63 Amencment 65 states that seven types of
insulation are used in the containment. For each type provide
the following informaticn:

(1) The manufacturer, brand name, volume and area covered.

(2) A prief description of the material and an estimate of
the tandancy of this material either to form particles
smell encugh to pass thrcugh ths fine screen in the sump
er to block the sump trash racks or sumn screens.

(3) Lccation of the material (metsl mirrorad, foam glass,
foam rusber, foam ccncrete, fiberglass, etc.) with
respect to whather a mechanism exists for the ma.srizl to
be transported tc the sumo.

B. We will require the follewing additional information concerning
the design of thz containmeni sumd.

(1) Provide an estimats of the arcunt of debris that tne sumd
inlet screens may bs subjacted to during a
loss-of-coolant accidant. Describe the origin of the
debris and design fsaturss of the containment sump and
equipnent which woula craclude the screens becoming
hicckad or the sump 2lugged uy debris. Your discussion
snoulc include censizaration of at least the following
scurcss of possibls czoris: equipment insulation, sanc
plug mztarials, rssctor cavity annulus sand ranits or sznz
bzcs f2r biological sni=iding, containment loose

c:~tzi~ment. Entry ¢f s2nd plug materizls into ths
ez=tzi~"ent sump anc the possibility of sand covering the
recizcolation flow from the containment should be

sczzi7izslly address=3.

né <& =3.2 raviewed the la2tter of S. C. Brown, VEPCO, to Mr.
T. 2. -252, NRC, dated March 2%, 1978 relative to this
=33.%. It 1s not 2ogarant from a rzading of the letter's
3132720t what percentace of the containrent was
moiudad in the purp taesss relative to the volunas and
. "3%% &I | woin 3 hn effective In a post-LOCA
Zoes recircw’alion moc: It is also not apparent what
in2 wetal weigil of the gehris was in esch particle sizs
C.25%8 an table C,




Response:

3.8

o024 7%

Please provide this information slong with your conclusion regarding
the percentage of the screens which would be expected to b2 hlocked
by particles of al! sizes, incluging those greater than 250 mils.

c. With respect to the conclusion that debris with a specific
gravity greater than unity will settle before reaching the sump
cover, consider the potential for flow paths which may direct
significant ouantities of debris laden coolant intoc the lower
containment in the vicinity of the sump and the availability or
lack of sufficient horizont~l surface areas or obstructions to
promote settlings or holdup of debris prior te reaching the

sump.

d. Does metal mirror insulation house other materials, fibrous or
otherwise, which could become debris if the insulation were
blown off as a result of a LOCA?

e. If the North Anna containment contains loose insulatiecn,
include exzrples of how the insulation will be precluded from
reaching ths sump.

Rll exposed Insulation within the containment is jacketed with
stainless steel or silicone rubber impregnated fiberglass cloth
encased in stainless steel mesh for protecticn and is designed to
withstand the post-LOVA containment environment. Therafore, the
post-LOCA environm:nt and chemical spray will not causz the
insulation to be dislodged from its piping or eguipment ancd possibly
migrate to the containment sump.

The only plausible mechanism that coulc dislodge piping and equipment
insulation during a LOCA would 22 the impact from the hich enercy jet
from the break and/or a whippirz pioce. The insulation removal would
occur in the very localized arsa cf the high energy jet and/or
whipping pipe.

~11 pips, with one =xception, wnoss failt =2 could result in a LOCA is
located within the steam generator cubiclus, the pressurizer cubicle

ot the resctor cavity inside thz primary shield wall. The greatest
;uantity of irsulaticon in proxinity to a postulated LOCA is located
in the steam generator cubicles. The only pipe whose failurs could
sasult In 2 LOTA which is not located entirely with® the steam
cemersiir c.rltles, oressurizer cubicle, or reactor .avity is a
grzssJrizer spray piping which is routed under the

Cuiles® Zzt.22n elevations 235" and 241'. Thz spray piping outside
72 cubizles nas a nominal internzl diameter of 3.4 inches, ang
srarefsre, =z nigh onergy Jet would have s relatively small area of
=7l.z-z 270 Insulztion removal patential. The spray piping is not
Toungs In 3 Zlp2 ratk or chase containing a large cquantity of
r3glanez tizing. The only insulated pipo in the r2actcr cavity are

=22t sectizns of reactor coonlant loop piping. The amount of
si.lstisa In the pressurizer cuhicle is a small percentage of that
n e of tne steam generator cubicles.

P o S



Since tne largest quantity of insulation coupled with the potential
for the largest high energy jets cdue tc a LOCA exists in the stean
generator cubicles, the response to cuestions 3.a (1), (2), and (3)
will only consider insulation in the steam generator cubicles. This
will represent a worse case analysis.

3.a (1) The steam generator cubicles contain the following types of
insulation:
Estimated Estirated
Area Volume
Manufacturer Brand Name (ft2) _(ft3)
1. Transco Matallic Reflective 1700-2200 56.-730
2. Eastern
Refractories Cec. gErco Mat 2000-2200 330-370
3. Micropcre
Intsrrztional LTDO  Mizro Therm 5000-70C0 6C0-870
4. Owens-Corning Intermediate Sarvice -
Board 8000-10000 2000-2500
5. Certain-Teed 833 Fibernlass
6. Pittsburgh Corning Uni-Jac 200-500 5C-125
7. Johns “anville Thermo-12 200-500 1C3-230
8. Pittssurgh Corning Temp Mat 5C0C-500 £2-110
Items 4 and 5 are both fiberglzss insulation from cifferent
manufacturers, hence, the refsrance tc the seven tyoes of insuls®ian
cn FSAR paqs 5 2-83. The squzre footsza snd volumes estimatec z23/2
for Items & anc 5 incluc°s the cembirsc total for fiberglass.
3.a (2) M=2tallic Reflective (Transco) tin consists of multiple lavars

i t
of .002" thick typs 304 stainie g:l foil suitahly suoportec by
stainless st22l tyoe2 304 clics zng so cers, enclose 9y a casin ne i
<% gage type 304 stzinless stesl. Tr: tyoe 304 stainless steel fo
cces not breakcown when wet, but shresZing anc or tearing ray cocur
If directly iroir;sf upon by & ~izh e~2ICy coolant jet. B11 mazeria

=

= s -T e

g~oloyec in this insulation has a spaczific gravity grpater than ¢c-=
$72 Thus wolld 3i-< and is not li<zly %o reach the screens. If it
=13 Teacn the sur screens, it woLl3 nst pass through the screens.
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Micru Therm (Micropore) is a high performance insulation with a2 micro
porous structure of ceramic fibers which is in a powder form and is
enclosed in a fiberglass cloth. The ceramic fibers are insoluble and
when mixed with water have a silt type consistency which would n~t
block the sump screens since it would pass through them.

Fiberglass (Owens Corning Intermediate Service Board) is a
lightweight insulation composed of fiberglass fibers bonded together
in semi-rigid boardlike form with a high temperature binder.

Fiberglass (Certain-Teed "850") is composed of extremely fine
diameter glass fiters bondea together with a phenolic resin and
molded in one piece sections. As discussed ahove for Temp Mat
insulation, the fibers would not be expected to block the sump
screens.

Foamglas Insulation (Pittsburgh Corning Uni-Jac) is an impermeable,
insoluble, noncombustible cellular glass insulation composed of
millions of completely sealed glass cells. Foamglas Insulation is
all glass, completely inorganic without binders or filler, with an
average density of 8.5 pounds per cubic foot. Upon direct
impingement, Foamglas insulation could separate into pieces which
would float and would not cause screen blockage. Crushing or
shattering caused during pipe whip or jet impingement would form fine
particles which would settle out on the floor or pass through the
screens.

Caicium Silicat: (Johns Manville Thermo-12) is composed of hydrous

calcium silicat>:, which is 1ight weight and insoluble in water. If
directly impinge. upon, Thermo-12 will break down in 3 fine silt
which would pass through the sump screens and not blcck them.

Erco Mat is a completely encapsulated insulated blanket. The hlank~*
consists of a filler of light weight fibrous glass (Temp-Mat),
covered with silicone rubber covered cloth. These blankets are usec
around the steam generator supports. All blankets, except the inner
layer blanket on the top of each support, have 2 covering of knittec
stainless steel mesh outside of the cloth covering.

The blankets are designed to maintain their integrity when subjectec
to containment accicent conditions. Direct impi gement by a jet
could cause a localized area of damaye which may releasse Temp Mat
fibers. These fibers are not expected to block the screens as
previously discussed. The blankets themselves will remain in the
steam yenerator cubicles.

As discussed above, the insulation to be evaluated is located in the
steam generator cubicles. The response to 3.b (1) and (2) and 3.c
discusses the mechanism for material to he transported to the
containment sump.




3.b (1) The potential origin of debris due to a pipe or equipment failure
which results in a LOCA is as follows:

1. Insulation in the path of the high energy coolant jet and/or a
whipping pipe from the following areas:

a. Steam generator cubicles

b. Pressurizer cubicle

c. Reactor cavity

d. Adjacent to the portion of the pressurizer spray piping
undsr the steam gensrator and pressurizer cubicles

2. Supplementary reactor shield material saddles [see FSAR,
Appendix Q for description) located in the reactor cavity.

3. Particle debris of the type discussed in the letter of S. C.
Brown, Jr., VEPCO, to Mr. E. G. Case, NRR, dated March 23, 1978
which is uniformly distributed throughout thes containment.

.l>

Failure of ron-safety related equipment within the

containment. The debris that this failure cculd genarate would
be a sm2ll cuantity cf relatively largs and heavy pieces.

These items, if they were to 1. ach the containment floor woul
sink rasidly and would not be expectec to contribute to sump
screen blockage.

No s:nd plugs, sand bags or loose insulation is locates insids ths
containmant., .

As ciscussed in 3.a above, the st23n ganerator cubicles contzin ths
largsst quantity of insulation that coulc bz expesed t2 2 high ensrg.
coolant jet and/or whipping pie. N2 cther mechanism for insulation
dislndgement has besn identified. The area of influenzz of a hicgh

ensrgy coclant jet is also the largsst in ths steam ¢ generatcr cubiciss
dus .3 the large pipe diometers orasant. ZSreak .reas insics the stes
I=a

genzzator cubiclas ar2 cdiscussad ir FSx, Section 6.2.1.1.2.

The “esicn of the sts2- generater cucizles is such that it is very
dif<isult for i~sulsticn or debris %2 =xit the cubicles. Thoe perscr-=l
entoi~ces at elevetiions 241'-Q" ars 252'-10" ars arranzac such that
C82713 »2ulC Pave TZ trsnsverse a 1-2:7inth typs path with ssveral
¢irsztion changaes to g2t outside of <hz cunicles. Once outsics the
cus.:.es, th2 sn~ulls floor grating znC 2oncrete woulc orevant
si;~l7icsntly lercs tleces of insulaticn or dsdris from reaching the
cem-zinment floor or LD,
AN SneCletize 2o seczis of s;gni-;c:ﬁ: size that weulc ne eisctec
LINETT ENS Lt o° 2uzisle openings st the operating flior (e2levation
P oL Y W ot LIxely e transportec from the uparz:inh flocar to
e Soatalarent iova tue to the covplex and torturous path through
SeAiut s 28 £oa S8 Tan]lS,

C2576/6



3.2 (2)

C2876/1

The grating or blow out panels in thz floor of the steam generatorn
cubicles at elevation ©42'-6" adjacent to the primary shielc wall
represent the most likely exit location for debris. Tioe design of
the grating or the "egg crate" design of the blow out panels would
prevent debris witn a maximum dimension of more than approximately 5
x 10 inches from passing through it to the containment floor below,
axcept for the potential rod-shaped piece which presaents tihe proper
aspact to the grating or blow out panel.

The response to 3.a (2) above describes the characteristic-. of
insulation which could possibly migrate from the steam ge.erator
cubicles to the containment floor. All insulation or deoris with a
specific gravity less than unity which can float will not block the
sump screens becaus2, as can be seen in the schematic drawing
response to quastion 5, the post-LOCA minimum containment wat=r level
is approximately 2.5 feet above the top of the containment sump
scraans after the RwST, accumulators, and casing cooling tank
contents have besn axpended. Insulation or debris with a specific
gravity greatar than 1.0 would sink to the containment floor, and
therafore, only @ viry small quantity of this insulation or debris
would be expacted to migrate to the containment sump screens.

Basa3 on the abova jiscussions, it is evident that enly a limited
e-ount of insulation in a steam generator cubicle would be dislodged
oy a LOCA high energy jet anc/or whipping pipe. Of thig dislodged
insulation, most of it would not be expected to reach the containment
floor at elevation 216'-11" due to the ralatively small area of
saning in the steam generator cubicle zna the torturous path that
tha insulation or cebris must transcend to reach th2 containment
floor. Of that insulation or cebris that does reach the containrent
floor, most would sink at a distance away from the screens, flozst, cr
nass through the screens.

The sump has several design featurss which prevent blockage.

Inclined grating bars ‘ollowed oy coarse mesh followed by fine mesh
zre providad so that large pieces of csbris will be caught at a
=istance from the pump sucticrs such that water can still flow around
any obstruction.

Tmerefore, it is estimated trat thz amount of blockage by particles
-f all sizes, including thosa creater than 250 mils, that sump

sareans woulo De su-jected to curing a LOCA is less than that which
could cause fifty percent of tha scresn vertical area to be blocked.

-3 mu=2 ta2z=: we-z serformed Sy constructing a dike in close
seaximity 1o <=2 2ootalnment sump wnich hela the water and dedris
s-2~ x32 oa-=.r suslv recirculates from the containment sump throuch
==~3 su== 377 3ss22izted piping.

Saastas T2 =7 ems vigpeh 23, 1573 lettar of S. C. Brown, VEPCU to M.
2. 3. Tasza, "33 discusses how *on concantration of debris in the
g~tiss pemsc'orant was doterm’ =i by samoling. Teble £ of the above
refpuaznses Tackas ghows that * o2 puapsc fluid during the test had

tfisz~s .y larger concentrations of particles than the containment
13 s=-ules over the entire range of particle size.



3.c

e
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Tahle C of the above referenced letter has been revised to show the
total weight of osbris in eech particle size class and is attached (o
this response.

Tha most plausible path for debris to exit the steam o=nerator
cubicles i¢ through the grating or blowout panel openings at
elevation 241'-0" adjacent to the primary shield wall. Oebris
passing through thesc cpenings would fall to the containment floor no
closer than 32' from the cump screen. Any debris croated by a LOCA
in the pressurizer cubicle which could conceivably exit the cubicls
would descend to thz containment floor at a greater distance than 32
feet from the containment sump. The particle settling analysis
forwarded in the letter of March 13, 1978 from S. C. Brown, VEPCO, to
£. G. Case, MAR indicated that only a small pertuentage of debris with
a specific gravity greater than one could be cdrawn into the sump at
this uistance.

A significant quantity of debris created by a LOCA 1in the reactor
cevity would not e expected to resch the containment sump since the
reactor cavity is completely erclosed on the bottom and sides and =ny
dsoris blown upward to the cpersting floor at elevation 251'-10'
would have to migrate a very torturous and complex path through
grating and cown stairwells before it could reach the containment
SumD.

An insignificent emourt of cebris gsnsrated by a LOCA could migrats
to the annulus grating at elevation 2:1'-0" over the containment
sumps. Any debris of significant size which mey reach this grating
would be restrained by the grating. Any small size debris which
right pass through the grating »oulc have minimal affect on sumd
gerformance.

Therefore, flow paths de not exist wnich direct significant
coanJities of debris intc the lo»z: containment in the vicinity cf
tha sump,
i=par (Metzllic Seflective) irsulzticn houses only multiple layers
-¢ 304 stainlsss s==zl foil, as ce=scrisad in rasponse 3.e (2).
“es sa~taincert st-usture containg no lcose insulation., All
c=z.1z=icn is =isma7: 1) metal ‘zckesteg with type 30¢ austenitic
g=zi~laes stesl: 2! completely czulated in a silicone rubber
=zazes 2lath; 2. s:-pletely enczzsulated in a silicone rubher coatec
=inth v ith adcizis=2]1 encgpsulztion of stainless si=el knitted mash.
T3 szgal :les o4 == poncerns Noted soove Dlus the provisions of
vam grs (Ti- . =s:e aanedanris conditions, and adequate housekzesing

4 3 siznad to raduse the likelihaoc of oroblems durinc
sasfea tari.- - dosayar, In th2 event that LHSL recirculation sysizr
sesstgems ot= g6 oo o7 ritation or alr eotriimment dn occur, ths

......

I7 hays B wooooilily to reconnize and contend with th



Pump
LHST

Botn cavitation and air entrainment could be expected to cause pump
vibration and oscillations in system flow rate and pressure. Show
that the operator will be proviged with sufficient instrumentation
and appropriate indicatiocns to allow and enable detection of these
problems. List the instrumentaticn available giving both the
location of the sensor and the readout.

The incidance of cavitation, air entrainment or votex formation could
be reduced by reducing the system flow rate. The operator should
have the capability to perform indicated actions (e.g., throttling or
terminating flow, resort to alternzte cooling system, etc.). Show
that the emergency operating instructions and the operator training
consider the need to monitor the long-term performance of the
recirculation system and consider the need for corrective actions to
alleviate praoblems.

Tnz operator is provided with sufficient instrumentation and
zopropriate indicztions to detect the effects of cavitation or air
entrainment on the cutside and inside recirculation spray (ORS and
17S) and low head safety injection (LMSI) pumps. The specific
instrumentation available is as fcllows:

FsAR(L)  Instrumentation Sensor Readout
Figure Avzilable Location Location

6.3-1 Pump Flow Rate Safeguards Area Building Main Control

(2-S1-P-1R) (FE-2945) (Lina 10-51-425-153%A-02) Room

LH3I

6.3-1 Pump Oischarge Safaguards Arez Builcing Local
Pressure (Lin2 10-SI-425-153A-Q2)
(PI-2943)

Pump Flow Rate safeguards Area Bullcing Main Contral

(2-81-P-12 (FE-2946) (Line 10-SI-464-153A-Q2) Rcom

orS

s Area cuilding Local
SI-484-153A-02)

Purmg Discharge afegusrag
Pressure Lire 10-
(P1-2244)

Pump Discharge usrgs Area Building Main Contral

(2-RS-P-Z-) Pressure 0-R5-409-1534-02) Raem

C2u16/9

(PI-R5-200A4)

PUNS/YoEOT scuards Arce Building Main Contrcl
‘ {Pump Motor) Room
WT=33-201R)

Zump Zischarge Safecuards Area Builcdine Main Contrcl
SreniuTe (Lina 10-RS-410-150-N12) PAom
(Pl-~3-200¢)

Purs/ivistor Safoouards Area Guilaing Main Contrel
viaration (Pump Motar) Room
(VT-R5-2018)




Fsar(l)  Instrumentation

Purp Figure Available
IRS 6.2-64 Pump/Motor
(2-RS-P-1A) vihration

(VT-RS-790A)
6.2-64 Pump Discharge
Pressure
(PI-RS-252A)
IRS 6.2-64 Pump/Motor
(2-R5-P-18B) Vibration
(VT-RZ-P-18B)
6.2-64 Purp Discharge
Prassure
(P1-85-2528)
All Pumps 5.2-64 Sump Laval
(LI-251A and B)

Containment
(Pump Motor)

Containment

(Line 10-RS-401-153A-02)

Containment
(Pump Motor)

Containment

(Line 10-RS-402-153R-Q2)

Contzinment
Sump

Readout
Location

Main Control
Room

Main Control
Room

Main Control
Room

Main Control
Room

Main Control
Room

(1)Fsar fizures show lables for Unit 1 components, Unit 2 is similar.

As part of emsrgency operating procecdurs £P-2, LOSS OF COCLANT
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Response:
5. See encloseu drawing entitled:

Typical Arrangsment
Containment Sump Screzn
North Anna Power Station

Units 1 and 2
Amend 65
Question:
6. Provide several large scale drawings of the containment structures,

systenms and components at elevations.

Response:

6. Sze the following enclosed drawings:
12050-FM-1A-10
12050-FM-18-$
12050-FM-1C-8
12050-FM4-10-9
12050-FM-15-8
12050-FM=1F -6
12050-FM-1G-7

Question:

o 5 Does North Anna Unit 2 utilizs sand or similar materizls in the

containment during power opera-ion for purposes such as reactor
cavity annulus biological shieldinrg (e.g., sand tanks or sand hags)
or reactor cavity blow out sarZ plugs?

Respanss:

7. Larth Anna Untt 2 coes not utlilize sz0d or any similar material ir
+he contain-ent ouring power cserater for purposes such as reactor
cavity annuius blcleogical shizlzing or reactor cavity blow out plugs.

c289a /2



Note:
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CONTATIMENT PARTICL: SAMPLING ANALYSIS

SUMMARY TADLE C '
PARTICLE DISTRIBUTION
ALL PARTICLE SIZ

=

Particle
Size Mils

50 to 120
> 50

19 to 50
> 19

9.5 to 19
> 9.5

4.7 to 9.5
> 4.7

2.0 to 4.7

> 2.0

£ 2.0

S 15 O X

pag—— E -
G s =i BB PLLY

gr==1 o *ne finz ezt screens.

e
v

1s rat included si

Total Weignt
of Debris in
Paounds

0.43
0.43
0.32
0.~
0.14
0.89
..
1.14
1.03
2.17

a2 EIess

0.13
0.13
0.10
0.23
0.04
0.27
0.08
0.35
0.32
0.67

0.95

particles will not pass



