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NA1-ACRS 1.4-1
7-7-76

STATEMENT OF THE ISSUE: What is the Ability of the Station to Withstand

Temporary Loss of All A.C. Power?

VEPCO POSITION: North Anna Fower Station has the ability to withstand a

. temporary loss of all A.C. power. Before addressing this subject, however,

it should be emphasized that off-site and on-site power sources have been
designed and constructed to be extremely reliable. For example,
availability of off-site power is insured by (3) redundant reserve station

service transformers which provide a very strong tie with the Vepco
electrical grid. In addition, availability of on-site power is insurad

by (4) redundant diesel generatore which provide an uninterruptable power
source in the event of an arec wide system "blackout".

Not withstanding the fact that both sources of power meet the highest
standards, it could be hypothesized that all A. C. power is lest. Even

zre controllable.
It is a design feature that systems and components necessary to

protect the reactor, in the event of loss of power, depend on energy
sourccs other than A.C. power for the actuation.
Consider the following results if all A.C. power is lost, while

the reactor is a2t 100% power:
1. Safe Shutdown of the reactor is assured even without A.C. power,

because the reactor protection system does not depend on A.C. pouwer;
but utilizee D.C.power from the redundant 125v d-c Batterics for actuation.
Therefore, the reactor will be shutdcwn and auxiliary feedwater flow initiated.

2. Sufficient Removal of Storc! and Residual Heat is assured, even

without A.C. power, because the mechenically operated code safety valves

on the main stream line utilize spring force for actuation. Therefore,

excess energy will be removed from the system.

|
|
|
vith this overly stringent sssumption. the results of such an occurence l
|
|
]
3. Adequate Addition of heat sink is assured, even with no A.C. power

because the turbine driven auxiliary feedwater pump does not depend

on electrical power, but utilizes stored stecam for actuation. Therefore,

J
|
enough water will be added to remove core residual heat. |
\
|
|
\
\



NA1-ACRS 1.4-2
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11I. In conclusion, the station has the ability to temporarily withstand

loss of all A.C. power. During a period of time, of at least several hours

following the event, the system has the ability to safely maintain hot
sufficient time exists to restore normal A.C. powered cooling

shutdown.

systems. ' ;



INTRODUCTORY REMARKS
BY SAM C. BROWN, JR.
VICE-PRESIDENT, POWER STATION
ENGINEERING AND CONSTRUCTION DEPARTMENT,
VEPCO BEFORE THE NORTH ANNA SUBCOMMITTEE
i ACRS, JULY 7, 1976

Gentlemen: My name is Sam C. Brown, Jr., Vice-President, Power
Station Engineering and Construction, Vepco. Until about a week ago, we were
prepared to appear here today and report to you that there is reasonable assur-
ance that the steam generator supports at North Anna can be used safely without
any modification in either the structures or in the conditions under which they
will operate.

Based on data obtained within the past week, however, we have concluded
that the toughness characteristics of some of the steel in the structures would
not be adequate for use in the containment environment in which we had planned
to use them.

This afternoon we will describe for you both our earlier data, which
we found so reassuring, and the more recent, disappointing results. We will also
describe our proposed plan for dealing with this toughness problem. That plan
consists of insulating the supports in order to maintain them at temperatures
where their toughness will be adequate.

Before our presentation begins, however, I want to address a question
that may well have occurred to you. How have we come so far down the road without
having detected any problems with the material properties of our steam generator
supports? It is importent to realize that when these structures were desigred,
they were designed in accordance with all applicable codes. Those codes imposed
no fracture toughness requirements for structures such as these. The steels that
were specified for the North Anna steam generator suprorts were steeis commonly
used throughout the nuclear industry.

As our litigation with Sun Ship Building and Dry Dock Company progressed,
we set out to test any of the steels in the structures that were available to us.
There are two types of steels used in these structures - = A-36 and A-572. We
found that we had on hand at the North Anna site certain A-36 material that was
originally included in the steam generator supports before the rewelding was

undertaken. Portions of this A-36 steel had been removed during the repairs, and




-2-

we were able to perform our tests on these remov;d portions. You will see the
results this ifternoon.We were quite pleased with them. Indeed we will demonstrate
that insofar as those A-36 steels were concerned w: came extremely close to
satisfying the presently applicable Section NF even though the supports had been
designed before that Section had ever been proposed. As far as we knew &t
that cime, we did not have any A-572 steel on hand for testing. But based on
material in the literature, we believed it was reasonable to conclude that the
A-572 steel would have toughness characteristics equal or superior to those of
A-36. Accordingly, we toock the position in our earlier presentations to the
NRC that our supports would perform adequately under the conditions planned to
exist at North Anna.
Within the last two weeks, however, we discovered that in fact we did
- have some A-572 material that could be tested. We found some A-572 beams that
had not been needed in repairine the steam generator supports but that were
from the same heats of material cs some of those that had been used in the
repairs. We immediately arranged to have this A-572 steel tested for toughness.
The results showed that, contrary to our belief, the toughness of the A~572
steel was decidedly infevior to the A-%6. About the same time that we found the
A-572 material, we discovered in deposing a Sun Ship employee that Sun Ship might
have in its possession some A-572 material from our supports., We called them and
agreed to exchange our A-572 test results,
While we were satisfied that the supports will perform as designed
under normal conditions, the conservatism that is desirable under the unlikely
accident condition requires that we make a design modification. Based on collective
results, we were informed by our consultants that steps should be taken to increase
the operating temperatures in which the steam generator supports would be used.
We reported the results -f our tests to the NRC immediately and, as I have said,
we will discuss them thoroughly with you this afterncon,

I have discussed this background with you because I want there to be
no question about Vepco's good faith or its sincere desire to see that these

Supports have been built and will be used in a way that will not endanger the
public health and safety.
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{ ONER STEAM GENERATOR SUPPORT FRAME MATERIALS
NORTH ANNA 1 & 2
MINIMUM SPECIFICATION CERTIFIED MIL
MATERIAL REQUIREMENTS TEST REPORTS
PROPERTY
YIELD POINT 3.0 42.0 57.3-54. 8| 56.5-53.0
TENSILE STRESS 58-80 60.0 65.3-80.0/83. 5-91. 5
EL ONGATION 1.§ 17.0 21,5-33.0/ 24. 5-25.0
REDUCTION OF AREA . . 45.3-60.9/ 58. 1-62.6

SPECIFICATION: ASTM A-36 & A-572 GR 42
ADDED REQUIREMENTS: UT PLATES & SHAPES t2= 3"

ASME III. SUBSECTION NF
' ATERIAL MINIMUM SPECIFICATION
REQUIREMENT
PROPERTY S
A-36 A-572
YIELD POINT 36.0 42.0
TENSILE STRESS 58 - 80 60.0
ELONGATION 17.0 17.0
* LATERAL EXPANSION 25 25
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Quality Assurance
Coolant Pump Repair Program

' aepair, Inspection and
Steam Generator and Reactor

|. Repair of Steam Generator and Reactor Coolant Pump Supports
ement of all welds in these support structures

The removal and replac

was accomplished using proven procedures and technicues. We say proven, because
these were not ynique or cxperimental procedures but those which are widely
used in the industry and have bheen demenstrated by repeated use 1O produce

the desired penefits.
Exhibit | summar ized these along with the resulting penefits that

were achieved by their use:



- Inspection of Steam Generator and Reactor Coolant Pump Supports

At the outset, in developing the repair procedure. it was decided
to rely upon examination by the magnetic particle method (MT) as the primary
means of assuring uc‘d quality. Again, this non-destructive testing me thod
is an accepted method and 1s widely ysed in the Industrys its capabi\ities are
well known.
The introduction of ultrasonic rest techniques was to provide assurance
that base metal defects such as lamellar tearing were not present and to
confirm that the procedures Jsed were effective in preventing such defects.
Exhibit #2 illustrates the extent of such inspections.

(nspection Results

e

The completed welds in the ynit | supports received 3 geparate
examinations by the magnetic particle method in addition tO the ”in-process“
examinations carried out during welding. Considering that the manua ! metallic
arc welding process was uszd, the results were considered very good with defects
peing found in less than 1% of the total 1engths of weld inspected. The
nature cf the defects was also considered routine; that is, s1ag stringers,
undercuts, and some | inear indications. There were no gross cracks orf other
defects to cause concern.

The completed welds in the Unit 2 supports received twO geparate
examinations BY the magnetic particle method in additicn to the "in-process’
examination. These examinations were conducted pefore and after final post
weld heat groatment.

The rnumber of defects found after post weld heat treatment on unit #2
was greater than that exper ienced at final MT on unit 1, with about 13% of the
welds requiring some repairs but only about L with @ repair depth greater than

3., In some cases the pursuit of these indications caused the remova! of welds.




However, it is not unusual on large welded structures such as these to find

defects such as slag stringers, slag pockets and other small defects which
had been aggravated into cracks or tears during the post weld heat treatment
or stress rclisvipg process. The important point is that ali of these were
found and repairc; satisfactorily.

A special re-examination of one structure was made to verify our
contention that the MT examination results reported by Sun Ship were not
valid and represented non-relevant indications.

The inspections and examinations by the magnetic particle method
performed during the repair give adequate assurance that the welds in these
structures are sound and will perform their intended function.

The ultrasonic examination of certain welds to verify absence of
lamel lar tearing adds to this assurance. Although no evidence of lamellar
tearing was found, some of the UT reflectors turned out to be weld defects.
This was not unexpected because of the semsitivity of the UT procedure. All
reportable reflectors were reviewed and evaluated. In some cases additional
UT was required to more accurately assess the significance of the reflectors.
On three welds the reflectors appeared to have planar characteristics. These
were removed, weld repaired and re-examined and determined to be acceptable.

Therefore, the inspections and non-destructive tests performed
during the repair cycle provide assurance that the required weld quality is
present and the welds comply with the technical reguirements.

3, Quality Assurance

‘"he following positive quality control actions were implemented
during the ;epair program:

1. A detailed plan which specified all the technical regquire=
ments needed to make the repairs was developed. This

specification incorporated the best technology available.




The repair techniques speciied were formulated

by drawing upon the expertise available within

the organization of our Architect-Engineers, in

addition to the results of consultation with other

fabricators of large structures.

The use of a controiled fabrication process whereby 23

weld ''traveller'' system was implemented. In this

manner, work methods were prescribed in writing,

outlining each step in the repair procedure for each weld.

Such items as weld technigues, weld bead sequencing,

hold points for in-process NDT, pre-heat and post-heat

reguirements were included. Operations were not left to

t4e discretion of the workman, but were pre~planned by

welding engineers and all such actions verified during

in=process inspections.

Extensive in=process inspections to verify conformance to

requirements as the work progressed. |t has been estimated

that over 150,000 separate inspections were performed during

the repair effort.

The implementation of a three level quality assurance

surveillance plan during the repair effort to verify adequate

work performance at all levels.

The first level was the guality control surveillance

imposed by the organization resporsible for performing the

repair work. They were responsible for the day to day




inspections, documentation and work verification.

Also, these organizations had full quality assurance

organizations with programs complying with Appendix B,

10CFRSO.

The second level was a planned audit program carried out

by the virginia Electric and Power Company Quality

Assurance Department Eng ineers. These audits were conducted

on a reguiar basis throughout the repair actcivity. Seventy~

three such audits were conducted and the results confirmed

that acceptable quality programs were being implemented.

The third level was the independent overview provided by

our consultants, Southwest Research Institute. They

participated in the program starting with the review and

comment on the repair specification and continuing on with

audits of work performance and witnessing of non~destructive

tests.
The steam generator and reactor coolant pump support welds were replaced
using carefully thought out procedures and a closely controlled gquality program.
The quality assurance program imp lemen ted during the repair of these structures
complies fully with the requirements of Arpendix B, 10CFRS0. All the evidence

supports our view that the welds are sound and are in compliance with the

technical reguirements.

JLP 7-1-76



PROCEDURE

AWS and ASME qualified welding .v.oveveenn..

procedures

Stringent preheat and post heat...
control

"Buttering' weld passes applied
to base material before welding
cavities

Welding technique sheets specified...

weld bead sequence

Weld joint sequence specified....ocvueen.

Mechanical peening of all weld
layers except buttering, root
and cover passes (Unit #1 only)

EXHIBIT 1

L

\

ferev00e0000s800

LR R N R

Post weld heat treatment of completed.........c..

assemblies (Unit #2 only)

Use of low hydrogen type coated welding ........

electrodes (E~7018)

Strict control of electrode issuance ....

and maintenance of heaters to keep
electrodes free from moisture

BENEFIT

Wide Industry usage has
demonstrated that the use of such
procedures will produce sound welds

Minimizes hydrogen induced cracking,
reduces localized restraint stresses,
retards cooling rate in weld metal
and heat affected base metal which
improves metallurgical structure

Provides a buffer of ductile weld
metal between base meta! and
cavity weld

Reduces weld shrinkage stresses

Provides optimum access, reduces
overall welding stresses and
assists in dimensional control

Distributes and reduces residual
welding stresses

Reduces residual welding stresses,
toughens weld heat-affected zones

. Minimizes hydrogen induced cracking,

all position type electrode in
common usage with well documented
properties

Minimizes hydrogen induced cracking

July 1, 1876




EXHIBIT 2

INSPECTIONS CARRIED OUT DURING REPAIRS

VISUAL INSPECTION (VT)

(A) Surfaces and edges of excavations were verified to be smooth,
uniform, free from fins. tears, cracks and other defects.

(8) Each pass of weld metal was visually examined.

(c) All completed welds were examined

MAGNETIC PARTICLE (MT)
(A) Excavations examined by MT before welding.

(B8) Initial weld layer to base metal and each subsegquent "
of weld thickness or %, §, or 3/h4 or weld thickness
whichever was more restrictive.

(¢) After completion of welding — Unit
after 8 hour preheat temp soak r-) "
72 hours after the 8 hour soak s
after completion of welding Unit
24 hours after PWHT :::}') 2

ULTRASONIC (UT)

(A) Ultrasonicexaminationof selected high stressed main
member welds.

July 1, 1976
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EVALUATION OF MATERIALS-
IN THE STRUCTURES

DATA FROM MATERIAL IN THE STRUCTURES

A.

B.

CHARPY V-NOTCH TEST DATA, A36 MATERIAL
DROF WEIGHT DATA, A36 MATERIAL

CHARPY V-NOTCH TEST DATA, AS572 MATERIAL
DROP WEIGHT DATA, A572 MATERIAL
CHEMISTRY DATA FOR SAMPLES MECHANICALLY
TESTED (CHARPY AND DROP WEIGHT TESTED)
CHEMISTRY DATA FOR MATERIAL IN THE
STRUCTURES NOT MECHANICALLY TESTED

TEST DATA OBTAINED BY SUN SHIP, KNOWN TO

VEPCO

RELATED SUBJECTS

Al

BRIEF OVERVIEW OF MATERIALS IN THE STRUCTURE
AND PROCUREMENT REQUIREMENTS

RELEVANCE OF TEST SAMPLES, A36 MATERIAL
RELEVANCE OF TEST SAMPLES, AS572 MATERIAL
NDTT DATA FROM SPECIAL ASME TASK GROUP ON
FRACTURE TOUGHNESS, A36 MATERIAL

RELEVANCE OF VEPCO DATA BASE, A36 MATERIAL

CONCLUSIONS, AS572 MATERIAL



(9EY) 9LT X ¥I M
(CLSY Pu®e 9gY) 9Zv X $¥IMm
(ZLSY PuU® 9€Y) GO09 X ¥IMm

'S8ZIQ

(9EY) 2¥1 X VI M
_
M
|
ﬁ

A1uo yiom iredeai(Q§ ID)VOL-ZLSY WISV
[®@3)s [einjonils A-qD Aof[e moT(Zy 19)'85-2LGY WISY
~mmum ~mu~505uum .@@-@M%\ ZFWQ “msmmm .N

ssauyolyj ,  ybunoiyy 1 Apueutwopaid ‘§9-9¢YV WISY ©ld 1

SLHOddNS UHIL NI TVYIHILY . )

—————— - —

. l;a.zo...«.%m.uz. :.L._J.hlwweb q i

aty 8L L.




o~

(1tedea 10} pesn (G 15 ZLGY Jo sjesy
Oom} oy} jdeoxe sweaq [[yY) }S@} sseupief]
'189], pueg

}s®], o[isua]

sisA[eue [eolway) sweaq (2

158} 9[:sua],

sisf[eue [eotway)) - [euIdjew [[Y (I

SLSIL TY¥OINYHOIW ANY TYOIWEHD




SVt Y4 V4 | PPy

duyparazoy gun oyl 03 9L/ LT/S Jo a033ay oadap ayy uy umolys sg ‘sjvoy poan Liquqoad 94U

sy aoddng
101030u0T WEd3IE Z ATup puv Y ITup euuy Yiioy Ay uy 23etd 9¢-y € JO 3edy duo puw cwwaq ‘g 9zYy -
0=V RISV JO 83L0Yy 23441 10 y0s1 Jupiuosoadoa swuaq uay woly eopdwee Adavy) udojanoj woxj wlnsuy 1 2andyy

4y vanyvroduoy
O0IZ 00Z 06T O©B8T OLT 09T 0ST O%T OCT 071 OIT 00T 06 08 ©OL 09 0S5 0% Of 02 01
e ' v g v — T Y T T . 0 . T v Y ~— - -
U0z d quadadSun N '111 GHSV : T
(*uswypdads $z ayy jo anfea : oy =
150301 v gjuasaxdoa 7 A7durs dwes uwo popioIVa wZ pue mNM.\.v g o at , o
ks . A : ¥ : v oM
: . fir A B3
(0§ 3e pazsaloa) mn.v.a. o E W....“M |
s de e s BH i
. " Py * o
My L] M . |«
a " J s |az
3 Ly 3 b2 ,
" . o . o (o 2 |
d e ¥ . e S
S o Gl
il b. . . ;O. n“ ot ,
s 4 - t“ L ﬁ
. . o [ |
; : . o 5 e
. \.u.......\r»»\ 77 :\Y\ ,
T . bfvqg diye FyS g S
swduysade 0 %
: : 23uery juacssadaa gjuyod aoyjo (v -
&y : . . ”
. uowyodads 3623 ojeyd ~ d * =
uswyoads Ied3 qom - i
OO0 G dujTioy (vuypnijguog uowgdade 31801 Ldaeyy
CHIeoY 9(-y 10) puey do33605 i ouo woij juyed vyep - o




PIETTET
ROl b &

g S5

Liisy p2-2l ———

15 21D =o- -

e e B gt S

1s)f 9-Q eaeco

xuwm .U@l&la
\

}

.~u r.C«. ...f, Taady ! :
..w.mmn..hv e TR H

” il . ..ﬁw..x v‘“ o | w

901+ 180+ AOLIN GV
_anyAd BN

LR RO AR DL e B R WP T il T




de Cwoj

Q5 0y of oz o

i ' ! )

- -

B RS, S, 1

094_05] O OF) 0zl Ot opi of og of o9

14|
ot e (9461 *€1 {14dy (gma
: YO YN O3 pajuasaud suojie(najed n bt -
SIY U] onjea A- Adueys i Ao VU
PISN U3310) ) *Y) onjep A-Adieys v + o
2 o 2oy
‘Sql "3j g 03 spuodsasiod ELET m-:bﬁl\\u. o
Vv or
. des
L
Qoq.o.
P
» "~
0% = Lap . | i
IR YTV 6 - : eee
-
kbl - 5 .
- - ‘e " o
ol
e - -
. - -—
e (% ] w
- . —
dess s
LE ] e
dee -
‘e .l...
Qo“ ; z = m
- o du
-
-
g [
s i
. . ol =
= :
PRulojaod s3sa) ‘a3e|d : i : =
vr—c mE.wUH_ wﬁl< -ﬂ..«ﬂ-o \\'\QQ .*_S;AN c~ P.Q‘m.{v q(d..«\x lc
— - SWeaq Joy si eiep sayjo {ie ‘ojeyd = d
» Ay sssoasueay Jioyg - v Jujod ejep A-Adiey) suo = e




S0°

10°
ueyl

sa

Uz I% 110N

d4

5

¥AULS IWIHD AHI13A
d0uag

0ddap AqQ poujwialop sy x

jejiojew

9ty - weaq ‘g

@h: X J—;» E:»s

d 0S A& qaM %214l .2

—Cm._csfﬁ .\~<
SS9URI YU
_um Cw’-&

jejiojew

9Ev - weaq

L 92y X RIAM
Wod 4 SSeWwyojyy
nt obuejy

o ——————a— e ————

*dWal NOILd!¥IS3Ia

NOILISKNYUL Wili

i et E
A AdYVi)

31avil

9983141

40

TARYA'L

S£s2zgl

iViH

3 1dHVS




1 .
PEias
8 ' 2
fer- ' . ;
¢9o i TrnEm——— OO_— Q0™ ﬂ A Y (=3 ©
o - - i
e et ) ' A
“ 2o+ Boge .. 'Ae e A s
O~ e VA G : Erls "
g ':> " : : # '. | 3 -.. ’_- . -
TS M : X Prgo
st i B, Sy . * ' -
-0 i
i Beanis A= 5Em) fruem
(L‘lﬂn"S JJ"'U)
1 p.ate A ;/ /’,/; 3
-l & SEil 'r’,'.f;a;'
i...
i
A‘._._.. ! ! ! ) ) i ) 1 ' ' ! ) ¥ '
e . ’ - gz
/ 4 O T o & <
THICAN25S — frckhes
o ‘) LU .5—'_'\5 F bae heat- L I = R < o A - Dl :
ol rln e 3 e > St 4 e
s b e oW £ P i St WD P A )
¢ L D2ts furnished guste B - BT Srmie =




SHV3A 9EV - SISATVNV TVIIH4HD

- e w2 " @ 1% e 110’ 116" 30°1 e 46" W gi- i 9tV
wesq “qf zyi
--1 --| --lto° @ 90" 9 o010 | o’ {9 e . &’ e 14 9tv
: weaq ‘G| 9/|
50° @ £0° { 90° e S0’ e {10° €10° 0Z°1i e St @ ot ¥ & 9tV
weaq “qp 9Zh
-- - - FiT° M LF° {c 9 r4 Zio’ {0} @ {01 @ & 44 &’ 9tv
5 - 5 weaq ‘q| 509

*xey| upl ["bay ['xey | tuiw | bay | “xey "UjW *bay T Xey Ui ‘Bay Txey Uiy *Bay

4 Ul 3 Will
Juswa| 3




e - e i i
te g2 i @ 900" §00° 56" 5h°
Eh .@!,iﬁ.m.‘! 00" 60" | ﬁ\/

(2 Fyu T T ICH \.m..un
= N\.?Jr
o - Ll tﬂ:v te 600" 101 Fo. 3
BT T L KOS
iimﬂl'@u.w [ 6007|601 ﬁa@uj
—%e [ (i1 o 1T i.:o 06", | 0i0° | 66" . 06y |
S, e, SLoH
e Eant St A 0 L e [}
T () |t | (o) [ owor | ete" @1 | (s0)
.”.hxnm...{ Hc',: ‘LAY UM: ‘UKW *bAy ‘XOW Uiy
vl - d Uy
PURITETR |

3ivid

= SISATVNV TVIIKIHD




‘P3131UN0OUS S|9A3| uoqued 3saybiy Byl papniduj pue
24R3IONI3S Y3 uy pasn sadeys jo abues ayl pajuasasdas sajdwes oddep ayy (%)

‘abueu
2injesadway bBujjesado ay) uj sanjeA ssauybnoy yby moys sisay Adieyy ayy (%)

‘ajqesjsop
S Y2iym sauanjesadwa) jgN mo| padejdsip sisay jybjom doip ayy (£)

“leja9jew ayl) jo Ajjwiojiun jo adsueinsse ssjeaub saab yoyym
S{luow § ueyl ssd| 10 pojaad e u| || |w swes Ay} uo padnpoid asom Aoyy (2)

*ssauybno) 03 j(ejdjjouaq s| Yajym | 03 f§ PRIIX3 Y2 jym sojjes
J 03 Uy SAey 34n3on43S 3yl u| jeyd pue swesq AAeay jedjijad ayy (1)

19snedag juesjyjubjs

WIYILVH 9EV - 3SVE ViVG 02d3A



I b2l —
“nv_ N-..C 3 Ny SN ke

_ﬂ x ¢ N (M Er.f.-i,f’!l‘
IS 9-0 060V e

Ajuo (j 31un ﬁ
Ul pasn ZLSv #9eh
|

DJC Jlun 9 BZIS
03 SC poydctw Fou
2/5v jJO sweag

e —

SLU0ddNS NI

ETIED

NOITLVIOT

Z

i

21 m__.._D
1509—f x4 /. 31 Situn

7 SRR TR INTS

z3l syjun 7

r 7509

G

[IET e u . 1

VIO1 +'70°A + LHOIIM aVvig
AWVUL TVUOILNI




—NN\ .}\...0 LL\\ b_\«\u\(: Q.V

¢ 122 VO &s\\ &s\;\. .\c

.

sdy
el

L.o..w Lok .Eo:u \wN.S\\ > :§ W.\,M\.E PYITAY, m n'

m ToOL J.]

= a%.du.ﬂc. D In b il

! .IWH\:

S PR B~ ' ———

Coid~—-

)1 9o wiecr *.!.Q@ib,_w ¥ i

W

: T G
\\ \‘!6.*\

e o D e

1&.%. us 2oty w1603 ChbED 1@

— — e —

0y _U?&\L\ t\t&w i.m»m.@tam O__

._“

I
| &

—— - . — ——n e

A iﬁ\lﬂcc.rf =%

7!!
_ _.. = |

”_ +ovEQ czfor .GZCJ g
.. w:wr :ﬁoz TA Ad

————— —— - - -
w————— g e o

e -

e
- .\\ ﬂ\




2525%8.. ]

!
e
_
)
-

TR b s —— -

— -

B e - mn— -

‘

' H
o ————— - ——

|
|

: \(332.%2‘& y -T: - Q
‘D 4

e O HH &
90 1 =2
i

. . o
S e e — - .
b3

S . —

e a3

T ————
.

. H
. —
'
.

BHH

L
ﬁCH.d

y rjo«E ~
u.H«cZ_x\,,.l

!

'
i %
m

»\\ vV
d;:-c:b

— ?

&

el

f___.

e ' i




€10] Goo 110" |60} 60| 160" | £0- Jt0°| 0l 600°1%651 Zoo'l 0z 1 9L°t |gL L j12'] gt'] o2°| 0S *39 - ¢i5v
woagqg 91 Qm:

5101 too-joto" | Lo- 907 L0° EZ" Joz°| Zz] 6L0°|gooy sto°} o0z'i LIS 118 B o.m|.c & *49 - ZlL
i ; weoy “qi $09

L N TOAY x| tui tBAy | wey [ugh] TBAY el vupy BAyl xeul Tuy | Cbay | e .c:_f,:&

o admetes, AThel

SRRSARSIN 5. S A

o N A IS 8 d ui 3 WLl
e e —— T T L e T — —— e e T
SIYEIRE]

CLSY SHV3E - SISATUNV VI IWIHD




CORCLUSIONS A572 MATERIAL

-
.

1. THE MAXIMOUM NDTT AS DETER/INED BY DROP WEIGHT
TESTS IS 100 F.

2. NOTCE TOUGHNESS VALUES ARE LOWER TEAN FOR A36,
BUT NOTCH TOUGHINESS IMNCREASES TO VALUES OVER
20 FT, IBS, AT APPROZIMATELY 200 P, FOR THE
MATERIALS SEOVING THE LOWZST NOTCE TOUGENESS.

5. DUE TO THIS NEV DATA THE OPERATING TEVPERATURE
OF THE A572 MEMBERS IN THE SPRUCTURES lUST BE
INCREASED,
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YIELD STRENGTH - KSI

MAXIMUM ALLOWABLE
TEMPERATURE
NORTH ANNA 1&2
ST. GEN. SUPPORTS

S50 =

0.9 ACTUAL MIN Y.S.
ASTZ2 GR. 42

W16 XECC CTAN

0.9 ACTUAL MIN YS.
AST2 GR. 50
Wi4X426 BEAM

N.F ALLOWABLE
35 — i 0N
-~ . _—— 08 ACTUAL MIN Y.S.

3.3 K5 -~ A-36 BEAMS
|/ BEAM 42 . Pl e 8

v e P . g &
BEAM 23 (A-36) .
Fd B A NN i e SR, . T
BEAM 88 ! I
25 - | :
| |
Ir/45'5° /575°
20 | 1 T - 1
100 200 300 400 500 600 700

TEMPERATURE -~ °F

- TE& -8682




MAXIMUM ALLOWABLE
TEMPERATURE
NORTH ANNA 1&2
ST. GEN. SUPPCRTS

0.8 ACTUAL MIN Y.S.
/A-BG - 3* PL.

7
x
!
.
b
o
<
w
&
-
w
(o}
o~
V8]
>

0.9 ACTUAL MIN Y.S.
A-36 ~ 1" PL.

400
TEMPERATURE -




§.G. FEET
BOLTS

1 1/2"-12x9"
UPPER PEDEST.
BOLTS

2" -8x10"

VERT, SUFP.
BLOCXS

VERT. SUPP.
PLATE

SHEAR BLOCKS

LUBRITE 1L,

wWERLLE

CLEVIS

MISCELLAREOUS ITEMS

$.G. SUPPORTS

MAT'L MIN. SPECIF. MIN. ALLOW.
Y.S. (0.9xY.5.)
(xs1) (xs1)

L3ko 155 139.5

(UNBRAKO)

AL9O 130 117

AS16 38 3n,2

GR. T0

4340 140 126

A=36 46,8 (ACTUAL) k2,1

AST™ b 7] 49.5

B22-8€3

mi m.

TROPRICIARY

MATERIAL

L3ko 90 81

DESIGN

STHESS

(ESI)
105

17.2

27.5

28.6

13.0

50.3

ALLOW ,
TEMP
(°r)

> 600°

> 600°

520°

> 600°

800
SPECTFIED

> 600°



ROT FUNCTIONAL TEST - STEAM GENERATOR SUPPORT INSULATION

A. STEADY-STATE CONDITION
1. Confirm thermal analysis
Thermal profile selected beams

2. Modify imsulatiom cowverage (if required)

\
\
B. TRANSIFNT CONDITION |
i

1. Record tewperature time-historv selected beams (heat-up and
cool-down sequence)
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