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VirRGINIA ELECTRIC AND POWER COMPANY
RicHEMOND, VIRGINIA 23209

+7 " Hopenberg 3, 1980

Mr. James P. 0'Reilly, Director Serial No. 878

O0ffice of Inspection & Enforcement PSE&C/RHW,III:bmt

U. S. Nuclear Regulatory Commission Docket Nos. 50-280

Region 11 i 90-2813

101 Marietta Street, Suite 3100 £50-338 -
Atlanta, Georgia 30303 % 50-33% . "

License Nos;l DPR 3%

Dear Mr. O'Reilly:

I.E. BULLETIN NO. 80-11, INTERIM REPORT
- SURRY POWER STATION - UNITS 1 & 2
NORTH ANNA POWER STATION - UNITS 1 & 2

This letter provides an interim report on the masonry wall reevaluation pro-
gram required by I.E. Bulletin No. 80-11. The purpose of the letter is to update
the response provided in our 60 day reports of July 7, 1980, Serial No. 434/050880,
to submit the reevaluation criteria being used to evaluate the masonry walls includ-
ing justification of the criteria, and to inform you of our progress and schedule
for completing the reevaluation program.

The 60 day reports submitted by our letter of July 7, 1980 addressed items 1,
2a, and 3 of the Bulletin and provided a partial response for item 2b. The enclo-
sure and attachments A, B, and C to this letter update our previous response and
provide the additional information required by item 2b of the Bulletin with the excep-
tion of the final results from the reevaluation program which is still in progress.

Qur letter of October 24, 1980, Serial No. 868, requested an extension of the
Bulletin deadline to complete the reeva]uat1on program by the end of July, 1981.
Analysis has been completed for 41 of the 89 masonry walls at Surry and 13 of the
65 walls at North Anna. Al1l these walls meet our initial conservative acceptance
criteria. The remaining walls which did not meet our initial conservative acceptance
criteria are being analyzed using more refined analytical techniques which are still
conservative and incorporate refined boundary conditions, equipment loading determina-
tion and the aid of computer analysis. Our current schedule estimates that analysis
will be completed for at least five walls each month with the majority of the analy-
sis being completed during the later part of the requested extension period.

The present available results of the reevaluation program indicate that safety
of the plants will not be jeopardized by continued analysis of the masonry walis dur-
ing plant operation. If, however, during the remainder of the reevaluation program
the operability of any safety related system is shown to be in jeopardy by the
results of the analysis, the applicable technical specifications action statement
will be met.
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ViroiNia ELecTRiCc AND POoWER COMPANY TO

Mr. O0'Reilly

It is the intent of this letter, with the 60 day responses previously provided,
to adequately address all areas of IE Bulletin 80-11. Final results of the reevalua-
tion program will be submitted upon completion of the program. Should you require
additional information, please contact us.

Very truly yours,

é?ZZ€?S via

Manager-Nuc]ear
Operations and Maintenance

Enclosure
Attachments A, B, and C
cc: Mr. Victor Stello, Director

Office of Inspection & Enforcement

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation




COMMONWEALTH OF VIRGINIA )
CITY OF RICHMOND

S N

Before me, a Notary Public, in and for the City and Commonwealth
aforesaid, today personally appeared B. R. Sylvia, who being duly
sworn, made oath and said (1) that he is Manager-Nuclear Operations
and Maintenance, of the Virginia Electric and Power Company, (2)
that he is duly authorized to execute and file the foregoing response
in behalf of that Company, and (3) that the statements in the response
are true to the best of his knowledge and belief.

)
Given under my hand and notarial seal this 5‘\0 day of “wembﬂ ’
1930 .

My Commission expires _\%EJMAMA& lq7;}q % -

Suclun C. Ustn

Q Notary Pufilic

(T was Coremisaiened oo Eu.d,«aw Ckwj

(SEAL)



COMMONWEALTH OF VIRGINIA )
, : ) S. S.
CITY OF RICHMOND )

-

Before me, a Notary Public, in and for the City and Commonwealth
aforesaid, today personally appeared B. R. Sylvia, who being duly
sworn, made oath and said (1) that he is Manager-Nuclear Operations
and Maintenance, of the Virginia Electric and Power Company, (2)
that he is duly authorized to execute and file the foregoing response
in behalf of that Company, and (3) that the statements in the response
are true to the best of his knowledge and belief.

\
Given under my hand and notarial seal this :?)M day of “00 €mb€V ;.
1980 .

My Commission expires T%:(&.'LMAAAA iq. 19%*
7 d i

jU-C{L\A C MCVICD’

Q Notary Puflic

(I waz Comemieaiened o Eu&ébw CUM:j

(SEAL)




ENCLOSURE

VEPCO letter to NRC dated November 3, 1980, Serial No. 878

This enclosure updates the information on IE Bulletin 80-11 provided in the

60 day reports and provides additional information required to be submitted
within 180 days of the the date of the Bulletin for Surry and North Anna Power
Stations. The 60 day reports addressed items 1, 2a, and 3 of the Bulletin

and p;ovided a partial response for item 2b. The information provided

herein completes the response to the Bulletin items with the exception of

the final results from the reevaluation program which is still in progress.
This infbrmation will be submitted in the final report upon completion of the
reevaluation program. For clarity, the item numbers below correspond to

the items of IE Bulletin 80-11.

1. Item 1 of the Bulletin requires the identification of all masonry
walls which are in proximity to or have attachments for safety-related
piping or equipment such that wall failure could affect a safety-related
system. It further requires the description of systems and equipment,
both safety and non-safety-related, associated with these masonry walls.

This information was provided in our 60 day report.



Since the submittal of this report an "as-built'" verification program has been
conducted to provide the necessary details for analysis of the walls in the
reevaluation program. This as-built verification program has been completed.
During this program some of the wall identification numbers were changed and
the physical limits of some walls were redefined by subdividing or combining
wall sections in order to facilitiate analysis. On-going work associated

with the steam generator replacements at Surry and TMI modificationsvfor both
stations required the removal of some existing walls. Also, based on the
as-ﬁuilt details obtained, some walls previously defined as being within the
scope of the Bulletin were found to have no safety-relatéd equipment within

the proximity of the wall and were deleted from the reevaluation program.

Four additional walls at North Anna which were not included in the 60 day
report, were identified by the field forces during the as-built pfogram. All
other additions reflect wall redesignations during the as-built program to
better reflect existing wall conditions in the analysis of the reevaluation
program. These changes to the reevaluation scope alter the informatiop
provided in the appendices of the 60 day reports in that the scope of the
reevaluation program has been reduced from 91 to 89 walls for Surry and from
67 to 65 walls for North Anna. In order to provide'you with the latest
information, Attachments A and B to this letter update the information
provided in the 60 day reports. Attachment A updates the information provided

for Surry and Attachment B updates the information provided for North Anmna.




Item 2 of the Bulletin requires a reevaluation of the design adequacy
of the walls identified in item 1 to determine whether the masonry
walls will perform their intended function under all postuiated loads
and load combinations. The information required as part of this

evaluation program is addressed in the subitems below:

The prioritized program for reevaluation of masonry walls described in
the 60 day reports is still in affect. Those walls located in
critical plant areas and with a high probability of striking a
significant amount of safety-related equipment if wall failure results
are given the highest priority for reevaluation. As stated in
Vepco's letter to the NRC dated October 24, 1980, Serial No. 868, the
current schedule is to complete all analyses by the end of July 1981.
- Followinghthe multi-level analyses program described in item 2b (iii)
below it was projected that analyses will be completed on at least

5 walls each month with the majority of the amalysis being completed
during the later part of the requested extension period. During the
course of the reevaluation if the operability of any safety-related
system is found to be jeopardized the applicable technical specifi-

cations action statement will be met.




Item 2b requires that a written report be submitted upon completion
of the reevaluation program. Subitems (i) and (ii) were addressed

in the 60 day reports and are updated below.

Subitem (iii) below addresses the details of the reevaluation program
and includes the justification for the reevaluation criteria submitted
in Attachment C. Results of the reevaluation program will be submitted

upon completion of the program.

(i) Concrete masonry walls at Surry and North Anna have been used
primarily to provide barriers for shielding, fire protection,
and personnel separation. Those walls utilized in the con-
struction of seismic Class I structures are not designed, nor
intended to act as bearing walls or for transmitting building
shear forces. Additional information describing details of
wall functions, configurations, materials, and reinforcement

was provided in the 60 day reports.

(ii) Construction practices employed in the construction of the masonry

walls were addressed in the 60 day reports.




(iii) Reevaluation of the masonry block walls is being performed
based on the "Criteria for Reevaluation of Concrete Masonry
Walls" submitted as Attachment C to this letter;. In order
to éxpedite completion of the analyses the reevaluation program
is structured in the multi-level format utilizing conservative
assumptions, simplified analysis techniques and conservative
acceptance criteria. In the initial phases of analysis, . the
walls are analyzed using the most conservative criteria and
simplified analytical techniques to screen those walls where
more complex analyses is not warranted. Where additional
analysis is warranted more exact analysis techniques, which are
still conservative, are applied to incorporate'refined boundary
conditions, more precise loading definition, and computer

aided analysis.

Item 2b (iii) requires justification of the criteria used, an
evaluation of all loads and load combinations, and a description

of the.mechanism for transferring local loads into the masonry walls.
The development of the reevaluation criteria was based on a review
of existing test data and pﬁblished literature. The basis of the
acceptance criteria, as described in Attachment C is, in part,

the allowable stresses specified in the American Concrete Institute's



ACI 531-79 "Building Code Requirements for Concrete Masonry
Structures". The review of the test data and literature
substantiates our use of these allowable stresses. The review
alsdb included research of acceptable damping percentages,
analysis techniques, in plane effects, arch action and local
stress values. This research forms the remainder of the basis

for the reevaluation criteria.

The reevaluation criteria considers loads from both safety and
non-safety-related attachments as well as relative interstory
displacemenﬁs between building elevations where applicaﬁle.

All applicable loads and load combinations speéified in the

Surry and North Anna FSAR's for concrete design have been included
in the reevaluation. A review of the walls determined that the
walls are not subjected to tornado missiles or depressurization,
pipe whip or jet impingement loads. The global review of the
walls includes seismic inertia loads, interstory displacement
loads for both in plane and out of plane effects, equipment

loads and wind loads where applicable.




The local review includes discontinuities such as openings

and the mechanism for local load transfer into the walls.

This includes a review of potential local block.pull out as
weli as possible overstress within individual blocks due to
attached equipment. Multiwythe walls were also reviewed to
ensure the integrity of the collar joint. Calculated shear and
tension stresses across the collar joints were compared against

allowable values that were conservatively chosen to account

for potential small areas of voids or other discontinuities.

As described in item 2b (iii), the use of allowable stresses as specified
in ACI 531-79 and applied to the reevaluation criteria is substantial.
Based on the review of existing test data and the conservative assumptions
applied in the reevaluation criteria it is believed that additional
cbnfirmatory testing is not necessary to justify the acceptance criteria

being applied.




. AWAC#MENr-/J
VEACO LETTER 70 NREC DATED
. NovEmBEL 3, /880 , SERIAL No 878

DURRY Power Starion

REVIEL 0F Masoney WALLs

AN ACcounwr7vg OF WALLS
SINCE THE 60 .DAY REPORT

[ OCTOBER 25, 1980

—~ e n .




HUre N POWER 4LTATION

AUMNARY  OF

PRESENT  WALLS




J Pg-45-10-18

o B TH
T T sy mwee empod L
. LS T - MASONRY WALLS B
] wae ne. | owa. Moo | Axea UMMENTS e
Ap-15-0-1. |l1edD-FC-24D | Rax Wj - | :‘M
Ae-1%-0-2 ) ]
Npr18-0-5 _ ) -
he-15-D- & X Y o
26 -47-4-26 |15 48 -FM - 1A 'prwéur‘\}w - ’;
. (2-Re -€-2) e
AB-25-10-2 [W44B-FA-24A [anund fiters
he-45-10 "4 houna fiters .
AR-45-10-5 -
AB-45-10 -1 -
AB-46-10-7 :
AB-45-(0 -2 T -
Ae-45710 <9 X -
e . . : "'.\
A? 451D ll_ aroand fn’rub %aﬁv::oéjlﬁal;na{;’om&;%fgw, B -
AB-45-10 - 12 rapm. R
he-45-1b - B
Ae-45°10 - 14 .
Ae-45-10-15 =
Ag-45-10-4,
P8-4510-17
X 1 3




-~

LLASZ T - INASONRY VALLS WNTINUEP

WALL N2 | Pwa. NO. Area LOMIRENTS —
KB- 45-10-22 | 11448-FA-24A | Kiters ‘aded by fed
28-9-L - 11448-FA-1e |BaHery yoom
umt 1
$8-9-L-2
89 -L°3
“8-9-L -4
o8-9-L-5 (AL vautt
56-9 -L- b ey mu@m#
A Yoo
8-9-4-17
48-9 -L-B
48-9-L-10 agund staNs
thlMgMY
589-6- 11 Yot l
2B-9-b-1% '
%8-9-6-12 Battery voum
unit 2
58-9-L- 14 |
58-9-L-15 Wt WANy repot- Addcd
becavse of fuil hngt, spenings in
2B-9-L-ik Batdery v 48-9-¢-2,3,14.
unil |
 |B-9-06-17 l
»-71-0-) L tantol
Yoom
58-21-0-2 L
58-21-0-2 ym‘;mu
20 Undl
48-271-0-4 X o) 1w

k2




-

LLASS T - RASONRY WALLS LONTINUEP

F3

G, NoO.

tontee) vohwm

WALL ND- AREA LOM MENTS
4-17-0-1 |\144B-FA-1e  [AtAs near
4 A ond . unfi 2
Sp-27-0-"1 . _*_
4
2p-27-0-8 Ay Urd. Y
w2
5-27-0-10 Lmpucr oo
, unit 2
56-27-0-14 1 Ovea  ouiside
ot , near




~.

F4

SURRY FPIWER STATION

(LASS T - MASONRY WALLS

WALL NO. PVvGa. N2 AReA LMMENTS
hB-15-0-5 |1d4p-re-247 Jus WAy
_ rear te g gV e
he-45-10 -2 | W44B-FA-24 A [ In 2uivice
nect i Au ||
AB- 45 -p2) | not in Lty vt Added
; by f{c!d.
Ao - 271-L-) |144D-FA-Z4 A |Brocons waste
Aspranl (nIm
Ag-27-4(-2
be-27-L -2
AB-27-L- |
Ae-27- U7
' hp-27- b B N
Ag-27-L - [Cont. VL.
YumPAYéd
Ae-21-(-12
AB-27-L-13
AB-27-0 -14
Ae-21-0L 15
AB-27-L- 1L
AB-27-\- 17
AB-21- 19 z
rB-27-L-19 Dimming
YOOWA
VAp-21-L-20 AN




tAss L- MASONRY WALLS - CONTINDED

WALL NO.

WG, N

AREA

LOMMENTS

he-21-L- 82
he-27-L- 83
he-27-b-34
Ap-27-L-25
Aa—ﬁ—u- 3,
Ae-27-1 -57
AB-27-L-38
Ag-27-6 -29
| Ae-2-0-2
ke-z-b-ﬁ.
Ag- 2-0-10
AB-2 -0-1l
hB-2-0--12
b-2-0--13
he-2:07 14
P2-2-0-1%
Ae-2-0-18
'Ae-z.-olzzi
hg-2-0-2%
; FB-45-10-1
FB- 4502
FB -45-p-2

FB-35-10 -4
F5'49 —‘D ‘gl

1 ]

11448 FA -Z4 A

.
N44B-F(- 24K

1448 -FL- 24P

Y
Hadp-FC 248
N448-m -5 &

(1440 -FA2TA
li44s -FA -24A

Gotrus it
drummwj frea

:gamw;
WAL

T} _Wj

h

F

AdcA y {ioid . Additiondl walls 4
BuILtDinG SvPPORTS ‘

- |ded Wer by $L1d- apainte

pcts of bendes,
n

e wier oy hier. Mdihonal BLDY
mppris fpund i fe- A5-10-11,5

P.S




[

LJRRY  WWER “IATION

(LS TH - MASYNRY WALLS

WALL NO.

W(J- “0'

AReEA

| IC -47-4-10
\C-4T-4-1)
AB-13-0-1

Ap-12-0-8

4¢- 27-0-9
38-27-0-12
=B -21-0-p5
s&-27-0-15
50-21-0-I7
AB-Z7- -4
1 AB-27-6-5
pB-27-1 2|
PB271L-22
AB-27-b23
b2t - 24
AB-Z71-625
AB2T-L -2,
rB-27-L- 27
AB27-L-2B
A-27-L-29
AB-27-,-30
A%-27-L-3)

he - 2740

kg-2T-b 4l

B35 -1
|

pe -12-p-15

=R-27-0-b

1448 -FM -IA

PO

144D-FA-|E

44< -FA - 24A
L

[1448 - FA-24A

11442-FC 248

(Ae-35-0-7 |

{

L
N44B-FL-2AL

_Nz# Hg AYEA

tD(umm% YAm
oA

L'

LMMENTS

chnaed- o class T from ClossT

added by Aed ater Lodyy
Xepovt .' s

charggd o cass T 4om CleesT

Mich o A, AdAihiva)
WAlls £ BLDG SuPPRTS

Pl



..

P7

A5 T - MASONRY WALLS - CONTINUED

owh, N

W

WALL N ARE A LIMMENTS
AR-2-0-\ |N44d- FC- 24 A
hp-1-0-3 |
AB-2-0-4
AB-2-0.5
AB-2-0 -(
Ae-2-0-1 Y
AB-2-079 [(1kap-FC-24B
AB-2-0-1b |\wadB-gM-5 A
AB-2-0-17 _L
Ap-2-0-19 | 144p-FC 248 Mica witer by field- olperate
: pets 0{- jOW\Ab
he-2-0-2D
ke-2-0-2 | Jr_
FB-21-L-1  |1440 -FA-ZTA
FB-21-b-2
¥Fe-T4-0-1 {11448 -FA -7
Fe-80-8-1 |\144H- FA-278
P 27-0-1 | nsis -FA-3Lp
P@-z‘[-O -2
pH-27-0 -3
Py-27-0-4 X

Note: AB-4%-10-1

Was dmble aveied, it nover eAvted.



SURRY PIWER  2[A1ioN

AIMMARY 0OF

PELERD AL,




®

CAURRY  PPWER STAJION

LUros T - MASONRY WAL TELETED

bwga, NO

AREA

LOMMENT

Le-471-4-12
_|3
-4

-5

445 -FM -1A

Y

54 ¢ FM-1A

. A

448~ Fa-lE

“Heam gen.
(g-2c -€-18)

team Hm

(z-L 'E—\o)

b be vpaced \oj WL FZ«M&

i
Yhued Wy rinfored  Lone:

.

deleted. Aralyzed e’—Fan"
of sB-9-6-8

13=)



“

CLASS I- MASONRY WALLs DELETED —Cony

WaLL NO Dwa NO AeeA COMMENTS
2B-27-0-5 |II448-FA-IE |control raom | ddeted faom 60 day report
v of =8-27-0-4
58-27-0-/1 deleted from Goday report
- Analyzed as port of
. S58-27-0-10 .
28-27-0-17 deleted from clacs T
15 now Qhss I
20-27-0-13
26-27-0- 15
6-27-0-/b Y
CLASS L - JIASON LY wALLS LeEleTED
WALL NO bwe Mo AEEA COMMENTS
AB-27-4-9 |1/1448-Fa-244 | Geleted, Analyzad as port of
AB-27-6-3, 37, 28
AB-27-6-10 deleted, Anolyzed as part o
AB-Z1-6- 36,37, 35
AB-27-62Z( h deleted frem closs o

IS now closs I

?

F9




SURRY POWEE staTion)

COMPARISOR). L0 DAY BEFOET V5. UUMBER OF WAUS
BE/ING AVALYZEL AS A RESULULT oF
IE-BOUETII &EO-//.

cAsSs I QASS IT CUASS T
AO. 1N LOG QF 60 DAY REFOET &8 353 37
MO OF wWALLS ApreD *+/2 */3 +11
AD OF wALLS DeELETED - 24 - 3 O
TOTAL No oF WALLS. 4l 43 49




iod i
i

ey -

o o

ATrAcH menT B

\/EPco LETTER To NRC DATED . . .

NoVEMBER 3, ;990 | SERIAC No 878
NorTH AnvwA: Pow gk StaTion. . - .

ReviEw ofF MASONRY . WAaLLs.

AN ACCOUNTING OF WALLS .
S/NCE THE &0 DAY REPORT

OCTOGER 2 9, /280



Sl
M

-

Nojzm AUMNA Fbwé'e. émﬂoﬂ

| SUMMARY __oF

PEESELT wJ4ALLS




NORTH ANNA _ PowER. STATION

CLASS T - MASONRY WALLS
WALL NO. | owe a0 AREA COMMENTS
AB-244- 15 |I115- FC-24A-T |AuX. BLDG
AB-244- 16 l
AB-259-| UINI5s-FC-24GQ-5 | aux. BLDG
AB-259-]A
AB-259-18
AB-259-2.
Ag -259-2A
AB-259-28
AB-259-/2  § X ADDED - WAE PREVIOLSLY CONSIDERED
FART OoF AB-259-/
AB-201- 2 l/115-FA-244-9 |semmeon aux  |ADDEDTO CLASS L - PREVIOSLY
B;‘f;f e DESlGNATED cLass IT
AB-291-2A ‘ ADDED TO cLass T - PeREMIOSCY
peSiEnATED (LASS I
AB-29/-25 ADDED- WAS PREVIOUSLY CONSIPEEED
: PART OF AB-29/- 2.
AB -20! -26 ¢ ADDED= wWAS PEEVIOUSLY CONSIDERED
PART OF AB- 29(-2A
EB&ZA4-1 |[1I5-FA-IE-O |AC.rom %1
B-z=A4-- 4 o
854 -5 AL Roou ® 2
AL
58-254 -6 1 T

gl



®

OLASS T- MASOMRY WALLS - CONTIRNVED

il L wauae | owe . | AEA | conmenTs
T sz |nmseraieng TS
sl AT b oo ateens &0
o . * Flap PERSONNEL
SB-271- | |nis-FA-c- 24 | STRRROM
B-Zl- 2
N S5B8-21- 4
5B-271- &
B-2 -7
SB-z1l - 8
Se- 27/~ 8A
SB-271-9
S8-271- 14 Abceﬁ-p\scbveaeo XV
FIELD PERSONNEL
SB-271- 14A ADDED - DISLOVERED 8Y
FIELD PERSONNEI
8-271-14E v Y ADDED - DISUNERED BY
FELD PERSONNEL

——

/‘” .
=y

fz




. — — — - e —

.. | . _ P3

NORTH  aA  POWER STATION

Ctass  IT - MASOURY WALLS . . .

T T e, | owe e | Area | commenrs

| ﬁ8-244‘-z JITrS -FC-244 '-7 Aux.'awep.'

AB-244- 24
AB-244-4
AB-244-4A
AB-244-5

AB-244-/0

| AB-244-14

AB-259-8  |/7/5-FC-29G-5] Aur BLDG

AB-259-8A

1 AB-259 -9

e 239-1/

1 ‘AB-Zgé :i/A

v -|1715-FA-24A-9 | BETutes AUk
BLDG € FLEL
BLDS

: : S




- e —e——

—-_——

NORTH  aniA  POWER STATION

ClAsS TIT - MASOURY WALLS

" lwal e

DWe. NO

Aren

. comMenrs . . .

AB-244-2
AB-244- 24
AB-244-4
AB-244-44
AB-244-5
AB-244-/0

AB-244-/4

AB- 255-8
AB-259-8A
AB-259 -9
AB-253-9A
Aé -259-11

AB-259-11A

A8 -ZA-|

AB- Dl -1A

Hrs -FC-244 -7

(75 -FC-29G-5

N7S-FA-24A-9 | B

|

AUY. BLEG.

AUr BLDG

FIREWALL
ETUEER
BLDG € FOEL

-—

73




.‘

CASHI - MASONRY WALLS -CONTINOED

WALL ND,

DWG. NO.

AREA

" COMMENTS

AB-291- 3

| AB-291-34

AB-29/- 4
4B-29/-8
AB-29/- 9 |
AB-29/- |3
AB-291-16
AB-20/- Jé/
AB-25/- /7
AB-291-174
AB-29/+ 18
AB -29/-18A
AB-29/- 19
AB-29-]9A
AB-29/-22
AB-2/-23

AB-2%/- 24

FB-249-1

lre2¢9-2

MSV-256 -4

11715 - FA-244-9

Iis-Fc-278-8

l

1715 "FC-BAT

FiLTER 2OOM

Framlosll
RBeTwéeesd AUX.
TLOG F Fue—

FuEL BLDG
PIPE -TUNNELS

t

MSVH-Uum 1

ADDED - PREVIOUSLY CONSIDEREDR
mer oF AB-291-4

ADDED - PREYICSLY mﬂszoszsd, A

PAET oF AB-29I-1
ADDED - PREVIOS LY CONSIDERED
. RAer o AB-29-IA




.

NORTH APIA  PU SR STATION

S

- SONE

UIA

WALL NO.

DWG. NO,

AREA

. COMMENTDS

Ag244-1
AB-244-3
AB-244-6
AB-244-7
AB-244-8
AB-244-9
AB 244 -11

AB-244-/2

AB-259-3
A8 -25¢ -4
AB-259-5
AB-259 6
ABL59-7
AB-255-78

AB-255-/0A

AB-Z74-
AB-274-2

AB-274-3

N 7/5-FC-24A~7

/1715-FC-24G-5

11715~ FC-24P-1

AX. BLDG.

AUX EBLDG

AX BLDG

£35S



QLASS TII -MASONRY WAUS CONTIMLED

Pb

WALL NO.

DWa NO.

AREA

COMMENTS .

AB-Z74-4

1aB-z74- 5

AB-274-7

ae-274-8

AE-274-9

AB-274-10

{AE-29-5
1 8B-29-6

AE -29(-1

|AE-2%/-10

AB-25( /1
AE-25-12
AB -29/- 14
AR -29/- 15
AE-25/-20
AE-2)-20A
HE -291-20B
AE -2 2]

(eB-271-11

SB-27/-/2

i

s8-27/-/3 |

1S -FC-24F-1]

HT7I15-FA-244-9

H715-FA-KK-24

AUY. BLDG

FILTER LM

v

778 LINE ELEV,
ATOR ESTAIRWEL

TOILET

ADDED TO CLASS IT- PREVIOUSLY
DeSIGANATED CLASS ITC

ADDED- PREVIOSLY CONSIDERED
PART OF AB-274-9

ADDED - PREVIQSL'f CONSIDEERED
PaRT OF AB-274-4

ADDED- WAS OMITED FROM
LOG (APPEAES ON DWG)




QLASS TIL - MASONRY WALLS = CORITIAIUED

WALLNO. | pwa. Mo AREA COMMENTS

58-274-1 |w5-ma-1c-24 | ser. ppG
S8-z74- 2 | . L

sg-274-31 - HoT. STOR.,

F8-291-1 |17us-Fa-27-7 [Lenom oivenr

1=L3E1_ W

FB-3l¢- 1 11715~ FA-274-7 |14 Lue whwss
FB-3/3-/A

FB- 18- /8B

FEB-3R -1C t Y

: L BuDC
FB-325-1 | 1/715-F4-278-S|1V UbE waL

MoY-256-1 Vzaso-FE-19A-8 |MSVH ~UurT 2.

IRC- 2161  \NWHS-FC-16A-15RC - oIT L

IRC-2/6-2 RC-unm 1
Vlioome FruEE)

2RC- 2/l \12050~FC-16A-1S §RC - UWIT 2

2e¢-20b-2 | # RC- T 2




U

QLASS IOT - MASONEV WAULS - CONTINUVED

WALL NO.

SR

AREA

/5-205 -4

COMMENTS |
[5-265-1 . \Ww5-Fe-9¢- 13 |Fine porse e
tsi ébs; 2
/5-265-24
/S-265- 3

7



50MMA /d/ _oF

DELETED WALLS




‘

| NORTH_Anwa_POWER _STATION

CLASS TI- MASONEY WAaLLs DeElLETED

WALL ND. WG M. . AREA COMMENTS. .
58-254-2 | 17is-Ea-E-9 | P Bt | veETeD 15 PR OF
. 1 =B-254-4
5B8-254-3 DELETED - IS PART OF
: . SB-2544
S8-27/-3 |15 -FA-IC- 24 CoNTROL BOOM|TELETED IS PART OF
28-271-8A
oB-27/-5 DELETED 1S PAETOF
.=B-zu-1
SB-27/-94 TELETED- IS PART OF
: SB-271- 1
B-27/-98 TELETED- WOT A
. R Buock wAlLL
S8-27/-/0 A {P' PELETED- 1S PAET OF
- : <R -27-8A

CLASS IL - MASONRY WALLSE DELETED

WA LL NO. DW&e NO AREA COMMMENTS
AB-259-88 |I1115-FC-24G-5 | Aux 6LDXm |DELETED- |S PART OF
1 l AB- 259-8A
/—IB -259-8¢ | DELETED- 1S PART OF
o ‘ AB-Z25% - 8A
AB-274-4 |111/5-FC-24P-ll |AUX. BLDG [DE\ETED FROM CLALT
S NOWw CLass T
AR -291- 2 //7/5;FA-Z4A-9 FILTER PUOM[CELETED FRoU CLASS T
I : 15 NOW CLASS T
AB-221-2A DetETeD FROM CLASS X
) 15 Now CLASS T
AB-29-13A DereTED ~NOT A
Block wALL
"MSV-Z.%'S //7L5 ~FC=I19A-7 |MsvH -UNIT 1| DELETED- WALL TO
. : . ' . 8c ReriOVED




. R
NORTH ANVA FOWER STATIOAN

CLASS T - MASOA R/ WALLS DELETED

WALL NO. oG A, " AreA | COMMENTS

MV-725-Z 120805 -FC- |9A-8|MSVH - uNiT 2 |DELETED -WAW TO
BE REMOVED




SO Ml h i o hr sy h e m e e b — e -

D S S .g@""g‘”gg;ﬂ" » . T ?'”_

CDMPAEBON GO DAY REPORT V5. NUMEER. _OF WALLS
e e . BEING _ANALVZED A5 A_RESULT OF.
,g_.;._*:_,_;_._ - Ae- A Lo

i _ asss I - jaass T .| Quass T

o IN 106 OF WDey Reer | 28 L 3% |0 55
i o wais P B L 2 PO I I
T waus ceees | =1 |t |

ToTAL ND 0F wAwLs | 3> | 3 | =58

de- - - . - - - s . -
r b




NORTH _Awsa  Fowee sra 'zzou;

L mMusC, /raws REGARDING AORTH. AUNA - - .
e i e e s e e MASONRY WALLS e o o

.
4 —mp e e e amm - — s i emimet 2= = - e e - PR . e i e e v —— .’ — e— et e . - 4

B T Ty . - - — -

_;__ AB 274-'(4 TR _.17' /.5 ANOT. A a.ocr. wALL. 77:‘/5 e

.. was DISCOVERED . PRIOR TO GO-PAY

' : .
e ——— mdn: me . & tmees e - ————-

' .
B L T S SR R e —_— -

.REPORT  THEREFORE . WAS OMITTED.
LR _FROM_ THE . LOG, BUT . MisRPREOLY. . .

+. . .. _APPEARED onN. DWG. NO.. /7|5 FC-24P—II
e e ... THIS. ERROR.. HAS BEER) CARRECTED.

_ _FB-29/-3 . IT 5 NOT A Block wALL, THIS
R . . WAS  DISCOVERED FRIOR TO. &O -DAY
e = n - R . REPORT . THEREFORE WAS OM/TTED .
L - FROM . THE LOG, BUT . MISTAKEAILY
s . . APPEARED OR. DuG. MO /17/5-FA-45A-3.
THIS (ERROR. HAS BEEN) CORRECTED..

s it -- v
o _.# —_— —_— - = e .
- — y =

- -

—
- -
C e e
.1



ATTACHMENT C
VEPCO LETTER TO NRC DATED NOVEMBER 3., 1980
. SERIAL NO. 878

CRITERIA FOR REEVALUATION
OF
CONCRETE MASONRY WALLS
SURRY POWER STATION UNITS 1 & 2
NORTH ANNA POWER STATION UNITS 1 & 2
VIRGINIA ELECTRIC AND POWER COMPANY

STONE & WEBSTER'ENGINEERING CORPORATION
BOSTON, MASSACHUSETTS

October 1980




1.0

2-0

3.0

4.0

5.0

TABLE OF CONTENTS

INTRODUCTION

1,1 Purpose
1.2 Scope

LOAD AND LOAD CONDITIONS

2.1 Loads .
2.2 Load Combinations

MATERIAL PROPERTIES
ANALYSIS PROCEDURES
4.1 FElastic (uncracked) Section

4.1.1 Frequency

4.1.2 1Inertial Loads

4.1.3 Equipment Loads

4.1.4 Interstory Displacements

4.2 Ultimate Strength of Unreinforced Section
4,3 Ultimate Strength of Reinforced Section

ACCEPTANCE CRITERIA

5.1 Permissible Stresses
5.2 In-Plane Effects



1.0

2.0

CRITERIA FOR REEVALUATION
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INTRODUCTION
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1.2

LOAD

2.1

Purpose

This document establishes design requirements and criteria for use in
reevaluating the structural adequacy of concrete masonry walls as
required by the Nuclear Regulatory Commission (NRC) I&E Bulletin
80-11, Masonry Wall Design, dated May 8, 1980.

Scope

The reevaluation as covered by this document pertains to existing
masonry. walls in the operating plants. These walls are not used as
major load-bearing walls and not included as part of the overall
building shear wall system. Primary purposes of .these walls are to
provide radiation shielding, fire protection, and act as personnel
barriers.

Reevaluation of the masonry walls shall include local transfer
effects., The local transfer of equipment loads into the masonry wall
panel, as well as the global response of wall, will be reevaluated for
all loads and load combinations defined herein; however, the review
of anchor bolts and supporting systems is not considered to be within
the scope of this reevalua ion.

AND LOADING CONDITIONS
Loads

The reevaluation will include all relevant loads specified in the
station FSAR for concrete design. A survey of all the masonry walls
under comsideration concluded that they are not subjected to loads
from tornado, missile, pipe whip, or jet impingement. Thermal and
pressure differential loads, where applicable, being carried by the
wall or transmitted by supports anchored to the masonry walls will be
included in the reevaluation.

. Inertial loads due to Operating Basis Earthquake (OBE) and Design

2.2

Basis Earthquake (DBE), as defined by the station FSAR, will be used
and applied as described in Section 4.1.

Masonry wall damping values for unreinforced walls will be a maximum
of 2 percent of critical damping for severe environmental (OBE) case
and 4 percent for extreme environmental (DBE) case.

Load Combination

The reevaluation of masonry walls will consider the following load
combinations:
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4.0

2
Load Category Load Factors
D L w P T T E
’ o a
Severe Environmental Load Case I 1.0 1.0 1.0 1.0 1.0
Severe Environmental Load Case II - 1.0 1.0 1.0
Extreme Environmental Load Case 1.0 1.0 1.0 1.0 1.0
where D = gravity load of masonry walls and attachments
L = live load where applicable
P = pressure differential load
W = wind load, where applicable
T = thermal load from attachment associated with plant
operating conditions
Ta= thermal load from attachment associated with
accidental conditions
E = OBE loads including attachments
E'= DBE loads including attachments

MATERIAL PROPERTIES

Material properties will be taken as the minimum specified for the masonry,
mortar, grout, and steel in the project specifications and contract
documents.

Testing for material properties in situ may be employed to define actual
properties to be used in lieu of the values specified. Such testing will
follow procedures defined in American Concrete Institute (ACI), "Building
Code Requirements for Concrete Masonry Structures" (ACI 531-79). '

ANALYSIS PROCEDURES

Masonry walls shall be reevaluated for earthquake on the basis of
determining the effects of: (1) inertial loads, (2) equipment loads, and
(3) interstory displacement effects. 1Initial analysis shall assume an
elastic (uncracked) section, ignoring the effects of horizontal joint
reinforcement. Further analysis, utilizing the reinforcing steel and
ultimate strength of the wall, will be performed as appropriate.

The resultant of the combination of the various types of statistically
independent seismic loads will be determined by SRSS.

4.1 Elastic (uncracked) Section

The reevaluation analysis shall be performed assuming elastic
behavior, comparing the results against the acceptance criteria
defined in Section 5.0. '

4,1.1 Frequency -~ Fundamental frequencies of the masonry walls shall
be calculated based on elastic plate or beam theory. To
account for variations in material properties and assumed
boundary conditions the seismic response of masonry walls will
be calculated using amplified response spectra which has had

~ its peak broadened.
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4.,1.2 Inertial Loads - Transverse loads will be calculated using the
acceleration of the appropriate dampened amplified response
spectrum in a simplified dynamic analysis using the funda-
mental modes. :

More refined analysis may be used in some cases.

4.1.3 Equipment Loads — Equipment loads will be calculated based on
a load distributed uniformly over part or all of the area of
wall, depending on the arrangement of the supports. The
resultant may be applied as a 81ng1e concentrated load or a
line load, as appgropriate.

Equipment support loads imposed on the walls will be
determined on the basis of a simplified dynamic analysis based
on fundamental modes, as described in the FSAR.

4.1.4 Interstory Displacement - Relative interstory displacements
between building elevations from the seismic analysis of the
structure will be imposed on the wall panel, where required
and its effects accounted for in the reevaluation analysis.

Ultimate Strength of Unreinforced Section

If the elastic out-of-plane moments cause higher than allowable
stresses, the ultimate strength of an unreinforced wall section may
be calculated using arch action analysis, see Figure 1.

The procedure for this analysis will be to postulate a crack perpen-
dicular to the span of the wall, occurring at the point of maximum
calculated elastic moment. The wall capacity will be calculated
based on the moment P(u) r(u) (see Figure 1) where:

P(u) = compressive force developed at cracked boundaries
r(u) = moment arm between two compressive forces

Maximum compreséive and shear stresses at the cracked section in the
wall shall be in accordance with the acceptance cr1ter1a defined in
Section 5.0.

No Category 1 pipe support (large or small bore) is fastened to the
masonry wall.,

Ultimate Strength of Reinforced Section

If the elastic out-of-plane moments cause higher than allowable
stress and joint reinforcement consisting of 3/16 in or greater,
truss type reinforcing exists; the ultimate strength of one-way
reinforced wall sections can be calculated using classical techniques
for reinforced concrete masonry.
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Maximum stresses in the panel will be in accordance with the
acceptance criteria defined in Section 5.0. All masonry walls
qualified on the basis of this ultimate strength criteria will have
positive restraint against out-of-plane translation at the side
supports.

5.0 ACCEPTANCE CRITERIA

5.1 Permissible Stress

5.2

. Permissible stresses for masonry comstruction will be based on the

American Concrete Institute "Building Code Requirements for Concrete
Masonry Structures" (ACI 531-79). A one-third increase of the
permissible stress valuees in Chapter 10, ACI 531 will be taken in
consideration of severe environmental loads (OBE). For extreme
environmental loads (DBE), the permissible stresses will be increased
a factor of 1.67.

The permissible collar joint stress for either shear or tension shall
be taken as 8 and 12 psi, for severe and extreme environmental loads,
respectively, with no additional increase permitted.

Other applicable codes (i.e., AISC "Specification for the Design
Fabrication and Erection of Structural Steel for Buildings") are as
referenced in the FSAR and shall be used in the reevaluation program,
as necessary.

Permissible stresses represent levels of stress for which significant
damage to the wall will not occur. :

In-Plane Effects

The walls considered by this procedure are not lateral load-carrying
walls. In addition, because of the complex interaction between
masonry walls and confining primary structural elements, in-plane
stresses cannot be properly described. As a result, strain or
displacement is a more meaningul index of in-plane performance.

The in-plane shear strain defined by

6 - AT ;;AB

where
Z] T = displacement* at the top of the wall

A B = displacement* at the bottom of the wall
' *from the building displacement profile, inches

H = height of wall, inches
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5.3

shall be limited to 0.001 inch/inch, for walls which are confined at
least top and bottom, or on three sides by concrete or steel primary
structural elements. All other walls (unconfined) shall be limited
to in-plane shear strain of 0.0001 inch/inch.

Proximity Envelope

The initial proximity envelope was conservatively assumed to be the
space enclosed by a rectangle of height equal to the elevation of the
blocks and. a width on either side of the wall also equal to the height
of blocks.

A proximity envelope for. failure of the masonry wall may be further
defined on the basis of plastic hinge formation and boundary
conditions.
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