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Multiple Addressees B

APR 05 1582

The Ydcensee's submitial shouid be compietad by Aprdl 16, 1982, Your tnput
15 requestad to be submitted to the Project Manager, Jim Lyons (X24362),
by April 23, 198¢, to support the licensee's plannrl return to power,

May 1, 19a2. If the iicensee's schadule should s11p, the Project Manager
will keep you ,.xfomm of their projectad sur.m dete, ¥ork performed
during the rev'sw should be charced to TAL #47911,

O*if;an signied by

6.C. Latinas, Assistant Dfrectcy
for Safety Assessment
Oivistfon of Licensing

tnciosures
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w/enclozures:
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. Mattson
Bosnak
Chend
8enaroya
Ziemann
Ippulite
Sheron
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Lyons
Halahan
Wichman
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Pressyrizer Power Operated Relief Valve Performance

A. System Description

B. Failure Mechanism

C. Mogification and Repair

Steam Generator Safety Valve Performance

A. Description

B. Use and Failure

C. Inspection Results

Adequacy of Accident Response

A. Emergency Procedures

8. Instr.rentation to follow the course of
an accident

C. Emergency Preparedness

Conclusions and Recommendations

OL/ORB#5/MEB

MEB

DS1/RSB Lead - support
fronm PTRB

OWFS

EPLB

OL/ORR#S
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April 23, 1982

MEMORANDUN FOR: R, J, Mattson, Director
Diviston of Systams Integration

R. H. Vollmer, Director
Division of Engineering

S. H. Hanauer, Director
Division of Safaty Technology

d. L. Thompson, Actinc Director . &
Division of Human Faztors Safety Q:/\//

B. X. Grimes, Director
Divistion of Emergency Preparedness

FROM ; Darrell G, Efsenhut, Director
Divistion of Licensing

SUBJECT: INPUT FOR GINNA RESTART SER

A memo dated April 5, 1982 from G. C. Lainas set out a program for the
review of information prior to the restart of Ginna., The restart SER
outline proposed in that memo has been modified based on our latest
understanding of the event and 1s enclosed “ere as Enclosure 1,

Since the relecase of the April §, 1582 memo, the NRC Task Force that
was investigating the steam generator tube rupture iIncident at Ginna
has documerted fts findings in NUREG-0909, These findings were pre-
sented to the Cormissioners on April 185, 1982, Enclosure 2 1s a 14st
of the Task Force findings. Enclosure 3 represents questions that the
Commissfoners rafsed during the Apri) 15, 1982 briefing. Enclosure 4
1s a 145t of questions from Commi:sioner Ahearne regarding NUREG-0909
and the questions raised by the Conmissfoners need to be addressed in
your SER inputs. We call to your particular attentifon several fssues
flowing from the Coomission meeting that must be addressed prior to
restart:

L. YMtr)mr 15 minutes for {dentifying a SATR accident {s acceptable
RSB .

b. the need for anindependent staff computer code analysis of the
thermal gradients that the RV experienced (rsp), and

¢, whether the )icensee has adequate capability (hardware and
operator training) to recognize a large SGTR event in & timely
marner (RSB,
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s 2. April) 23, 1982

Copiss of NUREG-0909 and Rochester Gas & Electric's evaluation of the
{ncident are availadle and have been disirfbuied, ™ha RGAE submittal
covers averything excep. the stesm z:uorntor inspection, evaiuation,
and repair program which 15 dus to submitted Aprtl 29, 1982 and
will be hand-carried to sppropriste division representatives,

One copy of the transcript of the Commission bifefing 1s befng provided
to each Division Director's office by separats cover,

In order %o ensure that this major effort 1y completed in a timely
manner, wa have estimated the following schedule:

Licensee subnittals - recefved

TR fnput to DL ~ Mauy 7, 1982

Draft SER to TR Mana nt for review ~ May 14, 1972
Issue SER - May 19, 1982

We will need your SER fnput by c.0.b. May 7, 1982,

A meeting has been scheduled for April 23, T9R2 at 10:00 a.m, 1n Recn GA2A
with Gus _afnas and your Assistant Directors to discuss this and related

matters.
Originel signed by
Darrell 6. Efsenhut, NMrector
Division of Licensing
Enclosures:
As stated
ce w/enclosures: DISTRIBUTION
H. Denton Central Files F. Congel
E, Case 6. Lainas W. Gammil)
€. Christanbury T. Speis L. Hulman
M. Youny L. Rubenstein 0. Beckham
W. Johnston V. Moore
J. P, tnight 0. Ziemann
R, Houston K, rniel
F. Sthroeder T. Tppolity
R. Bosnak D. Crutchfielc
W. Hazelton J. Lyons
¥. Benaroya ORE #5 file
B. Sheron
R. Rosa
W. Butler
0. Parr
M. Srinivasan
C. Berlinger
*SEE FREVIUUS TISSUE FOR CONCURRENCE
2 E.
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A cup. of tha transgcipt of the Commisston briefing 1s avatlable in
the yroject manager's office, Room 309, We will need your SER fnput
by April 30, 1982,

A meeting has Leen schoduled for Apei1 23, 1982 at 10:00 a.8. In Room 5424

with Gus Lafnas and vour Assistant Diree s to discuss this and related

matiers
arrel ( Fisenhut {rector
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1.0
2.0
3.0

4.0

6.0

OUTLINE OF GINNA RESTART SER

INTRODUCTION

NOTIFICATIONS

SEQUENCE QF EVENTS

3
3.2
3.3

Funmary
Cooldown

Draindown

OPERATOR REEPONSE

4.1

4.2
4.3

Procedures

Evaluvation

Conclusions

EQUIPMENT: PERFORMANCE

5.1

5.2
5.3

5.4
5.5

5.6
5.7

5.8

B Steam Generator Tube Failure Analyses

‘Pressurizer Powe;.Oporatod Relief Valves

Pressurizer PORV Block Valve Perfornance

B Main Steam System
Letdown Isolation

Efflue -t Monitoring-ﬂyofin
Sump A level Indicatgr

Safety Injecticn $um§'1c

ANALYSIS

6.1

6.2
6.3

6.4
€.5
6.6
€.7
€.8
€.9

Comparison of Plant Response with Previous
Analysis ' ,

Steam Void Formation
Calculation of Leak Rate

Thermal Transient on Reactor Coolant System
Rydrogen Transfer '

- .

Fuel Performance .
Steam Generator Overfill

Pressurizer Power Operated Relief Valve
Plant Watcr Inventory

DL/ORE 45

" EpLB

DL/ORAB

’

RSB /PTRB /HFEB/OLI

- ~

‘DL/ORAB Lead sup

MTEB, CMEB, MEB
RSB/MEB/ASE

MEB/RSH

MEB/RSB
RSB/CSB/ASE

- ETSB
1Cs8

PS8

RSS

RSB
DL/ORAB

GIB/RSB/MTEB

CMEB

cre
MEB/RSB

RSB /MEB/ASR
DL /ORAB




7.0 RADIOLOGICAL ASSESSMENT AR
7.1 Reactor Coslant System and Steam Gererator '

7.2 Radiological Releases '

7.3 leteorclogica! Data L

7.4 BSurvey Teams

7.5 Sampling (Air, Snow, ¥ater) |
7.6 TLD Measurements

7.7 Estimated Offsite Doses
7.8 Additicnal Radiological Information

7.9 Recommendations

8.0 Conclusions and Recommendations ' DL/ALL GROUPS

- -

Note: The first branch 1isted has lead responsibility for the item.



Note:

Findings
1.4 1
(Facilit 2
Response 3

4
s
6
]
8
9
10
1
12
13
1.4.2 1
(Humen 2
rFactors 3
Considera- 4
tions) $
6
7
8
8
10
n
> 12
13
4
15
16
17
1.4.3
(Radiological
Consequences)
1.4.4 ]
(Institu- 2
tional 3
Response)
4
5
6
7
8

ENCLUSURE &

NUREG-0309 1SSUES TO BE ADDRESSED

Responsible Group

None
RSB
None
RSB

RSB
R;a/ME!/ASB

1CSR
GIB/RSB/MTES
RSB
RSB/CSB/ASE
RSB/MEB
1CS8/R5B
1CSB/RSB/ DHFS

RSB/PTRB
RSB/PTRB
RSB/PTRE
RSB/PTRB
NSB/PTRE
RSB/PTRE
RSB/PTRB
RSB/PTRB
REB/PTRB
RSB/PTRB
RSC/PTREB
RSB/PTR8
RSB/PTRB
RSB/PTRE
RSB/PTRE

RSB/PTRE/HFEB/OLB
RSB /PTRB /HFEB /LB

AEB/RAB

OEP/1E/EPLB
DEP/IE/EPLE
DEP/IE/EPLB

DEP/IE/EPLR
None

DEP/1E/ EPLB
OEP/IE/EPLB
DEP/IE/EPLB

Subject Area

Procedure/Guidelines

RCP Trip

RCS Depressurizations

PORV use and faillure

Failure to record SG valve openings
Thermal Shock

RCP - Restart

PRT use and failure

5/G SV use/behavior

Use 0% nuon-safety equipment

Post accident monftoring

Operator Actions (general)

Procedyre Problems/use

$/G fsolation in 15 min,

Trip of RCP's

Steam bubble not addressed in Procedures

No subcooling in SI termination criteria

No procedure fo= failed S/G SV or RV

Operator response to steam bubble

Use of Aux. FW to cool S/6

Isolation of §/G RV

Auto switch over to RWST and SI Reset

Failure to terminate letdown relief

Subcooling meter problems:

PORY and Block Valve controls

Location of PORY control and RCS
pressure/meter

Indicator lights burned out

Terminology problems on control panels
and in procedures

Ridiolog1ca] consequences relative
to design basis

Licensee's Emergency Plan

No alternate evacuation site

State and county decided not to use
Prompt Notification System

State was not notified of RV steam bubble

SRI effective

Lack of Region I and HQ coordination

HPN adequate, ENS marginal

HQ failed to make some notifications ,

The first branch listed has lead responsibility for the item,



Nove:

Eingings

1.4.%
Post-
vent

Activities

e L PD s

Subject Ares

Error in $/G sas analysis

S11ght boron dilution after event
Foreign objects 1n $/6's

Tube rupture ballooning/fretting

The first branch 1isted has lead resporsivility for the item,
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Transcript
Reference

Pages ...

24 475

46 & 47

50

7%

79

83
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SEX SUBJECTS

Subject Ares

Is 15 minutes to conclude which
$/6 had tube rupture adequate

Ways to improve 3stimate of
RCS Toak rate during transient -
rather than Inferred readings

Analyses to give better under-
standing of what may have
hanfcnod to the reactor vessel.
Including evaluation of the rate
of temperturs drop far various
parts of the vessel for restart
review,

Accentability of auxiliary
build\n? ventilation system
intake ‘n an area close to the
steam generator safety and relief
valves

Significance of the fact that
plugged tubes in pariphery a‘e
always in o wedge area.

Inspection methods to check S/G
tube inteqrity due to cerrosion
process .

Acceptability of deviation from
the procadures.

Before restart a definite view ou
the cause of failure,

R R RO RO AT

ENCLOSURE 3

Responsible

franch .

®58

RSB, WFEB

GlB/RSB, ORAB, MTER

AEB/RAB

uTER
MTEB

RSB/PRTB

MTEB

Note: Tnz first branch Yisted has lead resqonsthi]ity for the 1tem,



1, Page 1-3, last paragraph (ending at the top of page

1-4): The condensate system was contaminated becsuse of ‘he
faulted B-genaiator dumping steam tc the condennser earlier

in the evert. Since the secondary sides were tied together

in the condensate system, the R-lcop wams also contaminatad, ﬁ&
The subsequent atrospheric Suaping of A-geneiatod ‘eteam -
amounta to intentional release to the atmosphere.  Was it
flecesssry? Were coolant activities checked prior to this +- ﬂUhS
dec'sion to assure that no excessive radicactivity would be
releaded to’ the-Athosphere’by this-detfont ~ @i = 00 T

- .
8 L4 2osngly A%t

7,05 pags 1-B, 'labt’paFagraph? (65Aing at Ehe -top ot page’

3 “

14931 The report states that the tube-wall tlhickiess was?

1ess than 5% of nominal at the center of the rupture. In

response to my guestinrn during the briefing, the staff At
respefice was that the »$58 thickness-luss w~as due to wear. ° L
1f correct, this has two serious implications. G&ince this '1‘
particular tube vas-inspected in August, 1981, one could .

conclude from this that either the inspection technique was

not capable of détecting & substantial wall thickness loss,

or the wear rate was extremely high (75% in five months) ., -

{n addition, based cn-this one evént, a thickness loss of. °

668 ig necessary to cause tube burst. Therefore, are the present
bases of the inspection program and the tube plugging criteria

adequite to-assufe tube integrity?---° - \,f
- - . i‘)b
vessel had been subjected to theirwal shock and whather aay AT
danace was sustained should be pursued in the restart-review.
%hoirofcrencod gtatemint appears to have been with little
basis. ~

3. Significant Finding on page 1-11: Whether the reactor

4. What was the cause of the process computer malfunction
for 16 minutes? Is the process comgutot qualified to the
gane standard #s other class 1E equipment in the control
room?

Tce®

S. icem #3 of Subsection 1.4.5 on page 1-23: The steam [N
generatur downcomer flow resistance plate modification wus ~LP
a generi¢ item recommended by Westinghouse in 1975, The staff
should develop a list of the plants that have made this

modification, and examine the operacing experience of peripheral
tubes (including numbers of tubes plugged or shown degradation
indicatiors)., Also the staff rhould examine whether the

secondary sides of the steum generators of these plants have

evesr been inspected.
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6. In salaticn to Q. 5, what is the staff'u assessment On ,PB
tiie effectiveness of a loore part monitoring system for tan (
detection of any foreign objects and tube fretting incids

steam generatoye?

e

¢ % The descriptions of the B-steam generator wa‘ur leval oﬂ“

. in the first few mianutes of the accident (Pages 3-3 and 3-7) @&V

are confusing and afpu: incongistent with Figure 3-2.@what 166
's est (8

was the staf mate of the rate of water level fluctuatio
{n the B-generator in the first five minutes?“Was the
confusion attributable to the instrument problems, or tle
level actually fluctuated so fast?

T
Q"

g. A statement on page 3-9 states that it took 15 ainutes
to poaitivclb identify the existence of the probiem in the ) 96
p-generator.® Is thig normal in terms of plant design or 4
a-silable equipment? WHow long would it take for ¢ beW plant

i 1 similar situvation?

S i
RS

9. In Table 3.8 on page 31-44, the prak leak rates for cthe " 6W&95
Surry 2 and the Prairie Island 1 tube rupture accidents ure
different than those in NUREG-065)1 (80 and 390 gpm, respectively).

B“/%  10. Page 4-16, Subsection 4.2.2{(1) indicates that the
o Limulater respended in a similar mancer to the course of oL
A this event, but at a sicwer rate (amphasis added).(ls the
eimulater not adequate?J Are changes neceded in the simulator
J 0¢ for future operator training?

that thete are ambiguities in the procedures, which allowed
tha operators to interpret as they saw fit, Statf shonld

”

11. Subsection 4.2.2(6) on page 4-)7 appears to indicate . -cﬁifqiu
t"

clarify.
12. Bubsection 4.2,2(10) on page 4-17 indicaten that the
plant staff did not think they deviated from the applicable pff-'&

procedures. Yot the task force finding says that they dia, SQ\
_ but were prudent to deviate., Without passing judgement as 4

to whe is right and who is wrong, it is obvious that there

is something wrong with the procedures. This question on

the procedures should be further pursued in the restart

review. ‘

N AT =..
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. difference in switch cperation or whether the spring-loaded 2%3

‘opening the PORV leading to a two-person bump and wait type

— e e e e R S——
R R R R R~

‘1%, In several places the raport references eguipment

fallures., Will the 7Task Force or the restert effort examine
these? For example,

- Page 1-10, No, 7 = main sream system valve poutttoh I:,sés
recorders failing to indicate the openings of safety valve
ané PORV's.

- Page 1-17, No, 13: Reyuiring a mental conversion F‘fe |

which 48 simple in low stress situations '‘s probably not - gsb\
wise. Does the staff for restart {ntend to address this?
Note that it relies on the computer which at ¢ later stage

did break down.
- page 1-18, No. 14: No cbvious way tou identify the
switch had to be held until the valve closed or opered fully.

- Page 1-18, No. 15: the centrol room operatoyx i ;e)f‘e
regquired to rely on someone olse to describe the results of (A

of vperation,

- Page 1-18, Ko, iﬁs Numerous indicator lights 40 )

burned out. |
. 96)“¢A}

14. Page 1-16, N0, 10: Does the staff intend to address
whether the scenario in the second sentance would have led
o a more seriocs svent? ~
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April 22, 1982

MEMORAKDUM FOR: R, J, Mattson, Director
Divigton of Systems !ntlogration

R, M. ¥ollmer, Director
Divisfon of Engineering

S. M, Hanauer, Director
Diviston of Satety Technology

H, L. Thompson, Acting Director
Divisfon of Human Factors Safety

B, K. Grimes, OMrector
Diviston of Emergency Preparedness

FROM: Darrell 6, Efsenhut, Director
Diviston of Licensing

SUBJECT: INPUT FAR GINKA RESTART SER

A memo dated Aprdl 5, 1982 feam 6. C. Latnas set out a program for the
raview of {nformation prior *o the restart of Girna, The restart SER
outline proposed 1n that mamo has been modifad based on wur latest
undergtanding of the event and {s enclosed here s Enclosure 1,

Since the release of tie April 5, 1982 memo, the NPT Task lorce that
was Investigating the steam rnontar tube rupture incident at Sinna
has documented 1ts findings 1n NUREG-0909, These findings were pre-
sented to the Cormissfoners on Aprdl 18, 1922 Enclosure 2 18 a 11st
of the Task Force findings. Enclosure 1 represents questions that che
Commissfoners rafsed during the Apri) 15, 1982 briefing. (nclosure 4
fs a V1ist of ques*fons from Commissioner Ahesrne regarding NUREG-0909
and the questions ratsad by the Coomissioners need to be addressed in
your SER fnputs, We call to your partfcular gttention several fssues
flowing from the Comission neeting that must be adaressed prior to
restart:

'R ?M:')nr 18 minutes for fdentifying a S6TR accident 1s scceptable
ase),

b, the need for &/ ndopendent staff computer code analysis of the
thermal gradients thai the RV experienced (:cy), and

t. whether the Yicensee has adequate capability (harduare and
operator training) to recognize a Targe SGTR event in a timely
manner (RSH),
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.2 April 23, 1982

Coplas of NUKEG-090y and Rochester Ba1 & Elactric's evaluation of the
fncident are avetlable and have been distributed. The ROAL submittal
covers evervthing axcept the stosm z:»orot.r fnspection, evalustfon,
and repatr progras which 3 due to be submitted Apeil 23, 1882 ¢nd
wil) be hand - zarried Yo apprepricte division representatives,

One copy of the “rarscript of the Coamission briefing 1s being provided
to each Diviston Mrector's office by separates cover,

In order to ensure that this mufor effort 1s completed ‘n o timely
manner, we have estimated the fol'wing scnedule:

Licensee submittals - recelvad

™ fnrut to DL - May 7, Y982

Craft SER to TR liana nt for review - Mgy 14, 1982
Issue SER « may 19, 1982

We will need your SER {aput by c.o.b, May 7, 1982,

A meeting has oesn scheduled for April 23, 1982 at 10:00 a.», In Room T42A
with Gus Latnas anu your Assistant Directors to discuss this and related

matters,
Original signed by
Darrel! 6, Fisenhyt, Director
Mviston of Licensing
Enclosures:
As stated
¢t w/enclosures: DISTRIBUYION
H. Denton Central Files F. Congel
E, Case G. Lainas W. Gammill
£. Chrlstenbury T, Speis L. Hulman
M. Young .. Rubenstein 0. Deckham
W. Johnston Y. Moore
d, P, Knight D, Ziemann
R. Mouston K, Knifel
F. Sthroeder T, Ippolita
R. Bos~ak 0. Crutchfiel«
N, Huzelton J, Lyons
V. Benaroya ORE #5 file
B. Sheron
R Rosa
W. Butler
0, Pare
M, Srinfvasan
. Berlinger
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A copy of the transggip the Commisstion briefing 1+ avatlsble in
1ne preject Nﬁung' te, Poom 309. We will need your SCR nput
by April 30, 19A2

A meeting has teen schaduled for Aprt) 23 1 10:00 a.8. In koom S42A
with Gus Latras and your Assistant Dir ‘ ‘ § this and relatad
w#n'n':.r‘l




QUTLIKE OF GINNA RESTART SER

1.0 INTRODUCTION OL/ORS #%
2.0 POTIFICATIONS . EPLS
3.0 SEQUENCE OF EVENTS OL/ORAD
3.1 OSwunayy
3.2 Covldown '
3.3 Draindown |
4.0 OFERATOR RESPONKE RSB/ PTRB /HFEB/OLI
4.1 Procedures
4.2 Evaluation
4.3 Conclusions
5.0 FQUIPMENT: PERFORMANCE ma
.1 B Steam Gonorltox: Tube Failure Analyves :%ég?“m'f;"d”::"
5.2 ‘Pressurizer Power Operated Relief Valves RSB/MEB/ASB
$.3 CPressurizer PORV Block Valve Performance MEB/RSP
5.4 B Main Steam System MEB/RSY
5.5 Letdown Isolation RSB/CSB/ASH
~ 5.6 Effluent Monitoring System ‘ €158
* 5.7 Sump A Level Indielt?r 1CS8
5.8 Safery Injection 'Pumﬁ 1¢ PSR
6.0 ANALYSIS
€.1 Comparison of Plant Response with Previous g
Analysis
€.2 Steam Void Formation e
6.3 Calculation of Leak Rate /s
6.4 Thesmal Transient on Reactor Coolant System GIB/RSEB/MTER
6.5 Hydrogen Transfer ' CMER
6.6 Fuel Performance 5% (PB
6.7 Steam Generator Overfill MEB/RSA
6.8 Pressurizer Powcr‘Opcrute.d Rellef Valve RSB/NEP/AS;3
6.% Plant Water Inventory DL /ORAB




7.0 RADIOLOGICAL ASSESSMENT

7.1
7.2
7.3

7:4

7.8
7.6

7.7

7.8
7.9

Reactor 00§1|nt System and Steam Generator
Rediological Releases ’
Meteorological Dates .

Burvay Teans

Sampling (Alr, Snow, Water)
TLD Measurements

Estimated Offuite Dosce

Additionsl Radiological Information
Recommendations

8.0 Conciusfons and Recommendations

Note: Tha first branch 1isted has lead responsibilitly for the {tem,

AEB/RAB

DL/ALL GROUPS
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NUREG-0909 1SSUES TO BE ADDRESSED

gigg1531 Responsible Group Subject Ares
1.4 | None
' (Facili 2 RSB Procedure/Guidelines
Response 3 None
4 RSB RCP Trip
5 RSB RCS Depressurizations
3 RSB/MEB/ASE PORY use and failure
7 1CSB Fatlure to record SG valve openings
& GIB/RSE/MTEB Thermal Shock
“ RSB RCP « Restart
10 RSB/CSB/ASS PRT use and failure
" RSB/MEB S/G SV use/behavior
12 1CSB/RSB Use of non-safety equipment
13 1CSB/RSB/ DHFS Post accident monitoring
1.4.2 1 RSB/PTRE Operatir Actions (general)
(Human e - RSB/PTRB Procedure Problems/use
Factors 3 RSB/PTRE $/G isolation in 15 min,
Considera- 4 RSB/PTRB Trip of RCP's
tions) § RSB/PTRE ") Steam bubble not addressed in Procedures
6 RSB/PTRE N> subcooling in S termination criteria
7 RSB/PTRE N procedure for failed S/G SV or RV
e RSB/PTRE Operator respunse to steam bubble
9 RSB/PTRB Use of Aux. FW to cool $/G
10 RSB/PTRB Isolation of S/G RY
N RSB/PTRE Auto switch over to RWST and S1 Reset
" 12 RSB/PTRE Fatlure to terminate letdown relief
13 RSB/PTRE Subcool1ng meter problems -
14 RSB/PTRS PORY and Block Valve contrcls
15 RSB/PTRS . Location of PORV control and RCS
. pressure/meter
16 RSB/PTRB/HFEB/OLB Indicator lights burned out
17 RSB/PTRB /HFEL/OLB Terminology problems on control panels
and in procedures
1.4.3 AEB/RAR Radiological consequences relative
(Radiological to design basis
Consequences)
1.4.4 1 DEP/IE/EPLE Licensee's Emergency Plan
(Institu- 2 DEP/1E/EPLB No alternate evacuation site
tional 3 DEP/IE/EPLE State and county decided not to use
Response) Prompt Notification System
4 DEP/1E/EPLB State was not notified of RV steam bubble
5 None SRI effective
6 DEP/1E/ EPLB *  Lack of Region I and HQ cvordination
7 DEP/IE/EPLE HPN adequate, ENS marginal
8 QEP/1E/EPLE HQ failed to make some notifications

Note: The first branch l1isted has lead responsibility for the item,
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findings Responsible Group Subject Area
1.4.5 1 AEB/ RAB Error 1n S$/G gas analysis
&Post- 2 RSB $14ght boron dilution after event
vent 3 M1EB Forelgn objects in 5/G's
Activities 4 MTek Tube rupture ballooning/fretting

Note: The first branch listed has lead responsibility for the item,
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Transcript
Reference

Pages

24 8 25

38

46 & &7

50

66

75

79

83

St ECT

Subject Area

1s 15 minutes to conclude which
$/G had tube rupture adeguate

Ways to improve estimate of
RCS leak rete during transfent -
rather thar inferred readings

Analyses Lo give better under-
standing of what may have
happened to the raactor vessel.
Including evaluatiun of the rate
of temperture drop for varfous
parts of the vessel for restart
review,

[ .ceptability of auxfliary
building ventilation system
intake in an area close to the
steam gencrator safety and relief
valves

Significance of the fact ‘hat
plugged tubes in periphery are
always in a wedge urea.

Ingpection methods to check $/C
tube integrity aue to corrosion
process

Acceptability of deviation from
the procedures.

Before restart a definite view on
the cause of faflure.

Responsible
m“

RSB

RSE, WFEB

GIB/RSB, ORPAB, MTEB

AER/RAB

MTEB

MTES

RSB/PRTB

MTER

Note: The first branch 1isted has lead resgcwsib111ty for the item,



‘vessel had been subjected to thermal shock and whether an

1, Page 1-3, last paragraph (endirj at the top of page

i=4)+ The condensate system was contaminated because of the
faulted B-generator dumping steam to the condenser earlier

in the event. Since the secondary sides weie tied togetler

in the condersate system, the A-loop was also contaminated, -

The sibsequent atmospheric 8Qumping of A-genexatof -steam 'v;JOK
amounts to intentional release to the atmosphere. ‘Was it¥
Aecessary?: Were coolant activities checked prior to this +—.RUH5
decision to assure that no excessiye radioactivity would be
xeleaded tothe-Atmosphere by thistdctiony -7 - =, b (8e%

I wmw e ap =t .
e - - ...!. oY

2iti page-1-8, ‘last paragrapli® {8Rding at €he- top'of page’
1-931 - The report states that the tubn-will thickness was%
less-than 5¢ of nominal at the center of the rupture. In

o e N
.

response to my guestion during the briefing, the staff , Al
respofise wae that the >95% thickness loss was due to wear. ° "
1f correct, this has two serious implications. 8Since this 'A\

particular tube was-inspected in August, 1981, one couid -
conclude from this that either the inspection technique was

not cédpable of détecting a substantial wall thickness loss,

or the weir rate was extremely high (75% in five monthe), -

In addition, based on-this one evént, a thickness loss of °

958 is necnssary t¢ cause tube burst. Therefore, are the present
bases of che inspection program and the tube plugging criteria p
adequéte to-assufe tube integrity?---- - -~ « e b\p

L
3 Significant Finding on pagu 1-11: Whether the reactor /;fby"

damage was sustained should be pursued in the restart review.

The referenced statement appears to have been with little

basis._ .

4. What was the cause of the process computer malfunction coP
for 16 mirnutes? Is the grocoss computer qualified to the -1

same standard as other class 1E equipment in the control

roum?

5. Item #3 of subsection 1.4.5 on page 1-23: The steam s
generator downcomer flow resistance plate modification was o

a generic item recommended by Westinghouse in 1975. The staff
gshould develcp a list of the plants that have made this
modification, and examine the operating experience of peripheral
tubes (including numbers of tubes plugged or shown degradation
indications). Alsoc the staff should examine whether the
secondary sides of the steam gererators of these plants have
ever been inspected.

e —— R — 4 T T~ S A G - fo P & U S Sy L A A S B N ST WP s e v




6. In relation to Q. 5, what ‘s the staff's assessment On (,PB
the effectiveness of a .oose part monitoring system for the
detection of any foreign objects and tube fretting inside

steam generators?

7. ] - :
The descriptions of the B-steam generator water level @-OKM

« 4n the first few minutes of the accident (Pagou 3-3 and 3-7)

L Y
=
b -
e
P

>
A~
-
L~

\}3

are confusing and appear inconsistent with Figure 3-2,@wWhat : ZL('SB ;
was the staff's estimate of the rate of water level fluctuatiogp'

in the B-generator in the first five minutes?“Was the
cenfusion attributable to the instrument problems, or the
level actual.y fluctuated so fast?

8. A statement on page 3-9 states that it took 15 minutes
to pooitivol& identify the existence of the problem in the 96
B-generator.< Is thiabnnrmal in terms of plant design cr “
available equipment? ¥ How long would it take for a B&W plant

in a similar situation?

9. In Table 3.8 on page 3-44, the peak leak rates for the - addrk
Surry 2 and the Prairie Island 1 tube rupture accidents are
different than those in NUREG-0651 (80 and 390 gpm, respectiveiy).

10, Page 4-16, Subsection 4.2.2(1) indicates that the

simulator responded in a similar manner to the course of S
this event, but at a slower rate (emphasis added).(#Is the
simulator not adequate:y Are changes needed in the simulator

for future operator training?

11. Subsection 4.2.2(6) on page 4~17 appears to indicate. o)
that there are ambiguities in the procedures, which allowed y b
the operators to interpret as they saw fit. Staff should

clarify. -

12. Subsectisn 4.2.2(10) on page 4~17 indicates that the
plant staff did not think they deviated from the applicable .ﬂLL
procedures. Yet the task force finding says that they did, 56 P
but were prudent to deviate., Without passing judgement 28

to who is right and who is wrong, it is obvicus that thexe

{s something wrong with the procedures., This guestion on

the procedures should be further pursued in the restart

review, :

o o mt R e g ———————— T {0 P . S & —————
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13, 1In several places the report references equipment
fallures., Will the Task Force or the restart effort examine
these? For example,

- Fage 1-10, No, 7 - malin steam system valve position
recorders failing to indicate the openings of safety valve
and FORV's.

- Page 1-17, No. 13: Requiring a mental conversion
which 48 simple in low stress situations is probably not
wise. Does the staff for restart intend to address this?
Note that it relies on the computer which at a later stage
did break down. '

" Page 1:-18, No., 141 No obvious way to identify the
difference in switch operation ¢r whether the spring-loaded
switch had to be held until the valve closed or opened fully.

- page 1-18, No, 15: the control room operator is
regquire? to rely on someone else to describe the results of
opening the PORV leading to a two-person bump and wait type
of operation.

- Page 1-18, No. iss Numerous indicator lights 40
burned out.

14, Page 1-16, No. 10t Does the staff intend tc address
whether the scenario in the secornd sentence would have led
to a more rerious event? ‘

- v > - VNP e . e e
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| GINNA STATION
| STEAM GENERATOR EVALUATION |
NRC MEETING |

| APRIL 30, 1962
| OBJECTIVES
| ©  DETERMINE THE FULL EXTENT OF DEFECTS

° DETERMINE THE TUBE FAILURE MECHAN1SM(S)

| Af |

| ©  RESTORE THE STEAM GENERATOR TO A CONDITICN WHICH 7 7 cuiib]
15 SAFE TO OPERATE WHILL MAINTAINING RADIATION 1% - |
EXPOSURES AS LOW AS REASONABLY ACHIEVABLE -

0 OBTAIN NRC CONCURRENCE FOR RETURN TO POWEK
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GINNA STATION
STEAM CENERATOR EVALUATION
NRC MEETING

APRIL 30, 1902

PURPOSE CF MEETING

TO REVIEW STEAM GENERATOR EVALUATION REPORT DATED
APRIL 26, 1982

SUMMARIZE RESULTS OF TUBE FAILURE ANALYSIS PROGRAM

PRESENT CONCLUSIONS AS TO REASONS FOR JANUARY 2§, 1982
TUBE RUPTURE

IDENTIFY ANY ADDITIONAL INFORMATION REQUIRED FOR
TIMELY COMPLETION OF SER

— B e e B il e e -
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GINNA STATION
STEAM CENERATOR EVALUATION
NRC MEETING
APRIL 30, 1982

NSARB/NRC REVIEWS

o CONCUBRENCE WITH PROGRAM CONCEPTS
NSARB ~ 2/26
NRC - 3/1

Q APPROVAL OF REMOVAL OF METALLURGICAL SAMPLES
NSARB - 2/26
NRC =~ 3/1

e APPROVAL OF REPAIR PROGRAM
NSARB -~ 3/16
NRC - 3/23

0 APPROVAL OF RETURN TO POWER
NSARE - 5/10
NRC =« 5/19
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GINNA STATION
STEAM GENERATOR EVALUATION
NRC MEETING

CONFIGURATION
OFPERATING HISIORY
CHEMISTRY
PLUGGING

SECONDARY SIDE MODIFICATIONS







GCINNA STATION MAY 1976
STEAM GENERATOR EVALUATION
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GINNA STATION JULY 1977 -
STEAM GCENERATOR EVALUATION PEPIPHERY AREA DEFECTS

NRC MEETING B-HOT LEG ({INLET)

APRIL 30, 19&2

BCAE Sream Oenerator
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NRC MEETINS B-HCT LEG (TNLET)
APKIL 30, 1982

RLME Steam Cenerainr
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GINNA STATION FEBRUARY 1979 :
STEAM GENERATOR EVALUATION PERIPHERY AREA DEFECTS
NRC MEETING B-HOT LEC (INLET)

£FRIL 30, 1982
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GINNA STATION DECEMBER 1979 .

STEAM CFNERATCR EVALUATION PERIPYERY AREA DEFECTS
NRC MEETIRNG B8-HOT LEG ¢INLET)

APRIL 3C, 1982

RCAR Stean Genpretor
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GINNA STATION APRIL 1980 "
STEAM GENERATOR EVALUATION PERIPHERY AREA DEFECTS
KRC MEETINC C-80T LEG (INLET)
APRIL 30, 1982

RPGAE Steam Cenerator
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GINNA STATION APRIL 1981

STERM GENERATCR EVALUATION PERIFUHERY sREA DEFECTS
NRC MEETING BE-HOT LEG (INLET}
APRIL 30, 1982
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GINNA STATION

STEAM CENERATOR EVALUATION

NRZ MEETING
_APRIL 30, 1982

STEAM GENERATOR INSPECTION RESULTS

O

(o)

o

o

Q

Ml - 4Ty
EDDY CURRENT EXAMINATION

e —\'\\.

PROFILOMETRY EXAMINATION
. W \"u—n'\l\“‘l M

R '
FIBER OPTICS INSPECTION

TELEVISION VIDEO INSPECTION

FOREIGN CBJECTS







N 1 b Tt LT S e T B el ok o A i R A o L e il R n o i T B el T e e e e B e e T L A L L e ] L e e i o

GINMA STATION
STEAM GENERATOR EVALUATION
NRC MEETING

______APRIL 30, 1982

METALLURGICAL EXAMINATION AND FAILURE ANALYSIS

¢ SITE PHOTOGRAPRY
o WESTINCHOUSE /BATTELLE COLUMBUS LABORATORIES
0 MCDEL FCR WEAR ORIENTATION COMPARISCNS
(¢ PHOTOGRAPHY AT 90° INCREMENTS
o RADIOGRAPHY AT 45° IYNCREMENTS
e DIMENS IONING
2 OPTICAL METALLOGRAPHY OF TRANSVERSE SECTIONS
| 0 SCANNING ELECTRON MICROSCOPE FRACTOGRAPHY
0 FNOOP MICROHARDNESS DETERMINATION
o ELECTRODE DISCHARGE SPECTROSCOPY - CHEMICAL COMPOSITION

0 PHYSICAL PROPERTY DETERMINATIONS
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GINNA STAT.ON

STEAM GENERATOR EVALUATION

NRC MEETING
APRIL 30, 1982

Mechanical Lead
Active Tube

)

T

e |

Shredding

Plugged Tube

Tute Plugged
4
. i[ Collapse
1
vibratio:
4
l Sever
K
Wear

[

Wear
Active Tutbe

Plugging

Burst

Postulated Faiture Mechanism Sequence
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GINNA STATION NO 4 WEDGE AREA
STEZM CENERATOR EVALUATION DECEMBER 1979

NRC MEETING

AFPRIL 30, 1982

——-ACCESS HOLE
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GINNA STATION
STEAM GENERATOR EVALUATION

NRC MEETING
APRIL 30, 1982

ANALYSIS AND TESTING PROGRAMS

DESIGN PARAMETERS

THERMAL MYDRAULIC EVALUATIGN

FLOW INDUCED VIBRATION

LATERAL IMPACT LOADS

AXTAL LOADS

COLLAPSE

FATIGUE

WEAR/BURST

COLLAPSE TESTING

FATIGUE TESTING

MODEL TESTING

CONCLUSIONS




GINNA STATION
STEAM CENERATOR EVALUATION
NRC MEETING
APRIL 30, 1982

DESIGN PARAMETERS

NO LOAD STEADY-STATE

= T = 5479

Tcold av

Thot

Py * 2250 PSIA i

P, 1020 PSIA

100% FULL-POWER

Thot * 603.8°F Teoty 547.7°F

T,y * $572.5% Toew * 516.3°F

Po = 2250 PSIA P = 777 PSIA

Tey * 414.7% RECIRC RATIO = 4.73



GINNA STATION
STEAM GENERATOR EVALUATION
NRC MEETING

APRIL 30,

1982

WRAPPER

OUTER PERIPHERY TUSE, .875' 0.D.x

0.75*
supPoRT BLOCK /
WEDGE —~— SUPPORT PLATE
: 58, §"
— 60.88" —ni
¥
STUB BARREL/SHELL 51.81 E
*
woot ||l
2.00%  vuBE sheeT
h 4
g |

Tubing
Mill Annealed Inconel 600

7/8" 0.D0. X .050" wall
2% Max. Ovality
R.T. Yield 40 - 65 ksi

6

Sa ~ 26.0 ksi at 10" Cycles

Tube Pitch 1,234

‘8§§

"typicn!



GINNA STATION
STEAM GENERATOR EVALUATION
NRC MEETING
APRIL 30, 1982

THERMAL HYDRAULIC EVALUATION

PURPOSE
DETERMINE FLUID VELOCITIES FCR USE IN EVALUATING FLUID«INDUCED
LOADS

METHOODS

CHARM ANALYSIS
WECAN ANALYSIS

- :'.‘;:'-“-'
First Suppor o et il
Plate oy et o 8 el
' 25 aeThroush Wrapoer
) S5 o Openng
si.ah 47
Y e L Charm Analysis Plane
: :. "‘: /‘ V
.
2.38 1t/sg? o Tube Sheet
Through ¥rapper
s
¥ Tubes Pluggec
J
- L ' ’:

—~-
30 WECAN Hydraulic Analysis
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GINNA STATION
STEAM CENCRATOR EVALUATION
NkC MEETING
APRIL 30, 1982

FLOW - INDUCED VIBRATION

BURPOSE.

DETERMINE THE STARILITY CHARACTERISTICS AND MAGNITUDES OF
FLOW-INDUCED VIBRATION DISPLACEMENTS ANN/OR LOADS FOR HOT
LEG TULES BETWEEN THE TUBESHEEYT AND FIRST SUPPORT PLATE,

METHOD
® Gross FLUID EFFECTS -~ DYNAMIC BEMAVIOR CF TUBES WITH

VARIQUS CROSS~SECTIONS SUBJECTED TC CROSSFLOW,

O LocaiL FLUID EFFECTS - ESTIMATE MAGNITUDES OF DYNAMIC
LOADS ACTING ON A TEAR IN STEAM GENERATOR TUBING.,

-



GINNA STATION
STEAM GENERATOR EVALUATION
NRC MEETING
APRIL 30, 1982

Sfjji e
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RASIC AMALTSLY MODEL SEDMETRY

} -

TUBE FUNDAMENTAL FREQUENCIES FOR
THE VARIQUS CASES ANALYZED

Cross Section Fixed<Fixed ixed-Finn
5 o

Cylinder 58.7 W 40,3 HZ 38.5 HZ
Flat 43,9 W2 31.6 HZ 27.9 W2
10 Ovalizes 58.3 HZ 40.0 HZ :

Kigney £8.2 HZ 39.9 HZ LSp—
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LIARA SiALLuw
STEAM GENERATOR EVALUATION

NRC MEETING
APPIL 36, 1932

FOREIEN OSJECT INDUCED LOAL

Model |+ Model 2+

!' {0} Peak Load  Peak Load
fese [inches) U5 (ft/sec) Ug (ftisoc) fies} - {ivs)
i -5 2.3 19 26 107
2 (1] .69 .69 15 .28
3 0 -345 69 .39 1.40

wmodel 1: Kgg = 3717 1bf inches
Meg - .03767 16 - sec?inches

Model 2: Kcog = 19439 '8 inches
Mg = 01068 1b - sec?! inches
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GINKA STATION
STEAM GENERATON EVALUATION
NRC MEETING
APRIL 130, 1972

ANALYSTS AND TESTING PRUGRAMS

LOADINGS

LATERAL IMPACT LOADS

FLOW- INDUCED VIBRATIONS

AXTAL LOADS

« EXTERNAL PRESSURE

« THERMAL CROMTH MISMATCHES

« TUBE SHEET ROTATION AKD MISALIGNMENY

E DEGRADATION/FAILURE MECHANISMS
COLLAPSE
FATIGUE
WEAR
BURST

BORATORY TESTING
® COLLAPSE

8 FATIGUE

& FLOW MNDEL
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GINNA STATION

STEAM GENERATOR EVALUATION
NRC MEETING
APRIL 30, 1982

AXTAL LOADS ON PLUGGED TyBES

SOURGE MAX. LOAD, L8,
0 SECONDARY PRESSURE(!

< NO-LOAD $5, P = 100§ PSIG -604,

- FULL-LOAD $S, * « 762 P§IG .48,

0 TUBE-TO-SHELL INTERACTION(?)
= HOT STANDBY: TUBE-547°F, SHELL-476°F 1940,
* PLANT LOADING: TUBE-§17°F, SHELL-547°F  gps.
* PLANT UNLO.DING: TUBE-547°F, SHELL-497°F .1375.
= FULL POWER SS: TUBE-517°F, SHELL-497°F .ssp.

¢ PLUGGED -TO-AC" 'VE TURE INTERACTION(Z)
- FULL POMER ss: T #517%F, 7,2665% 1410,

NOTES: (1) TUBE FREE TO MOVE AXIALLY AT TSP
(2) TUBE AXTALLY RESTRAINED AT Tep '
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GINKA STATION
STEAM GENERATOR EVALUATION
NRC MEETINC
APRIL 30, 198:

STRESS

l ¢ A (KS1}

- v b g o=
S ST et vy

.4 !

AXIAL DISTANCE FROM LOAD (IN)

NOOP STRESS IN OUTER FIBER
DJE TO § POUND RADIAL LOAL

N

™
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GINNA STATION
STEAM GENERATOR EVALUATION

NRC MEETING

APRIL 30, 1982

_MEAR _CORRELATION

0 BASIC
. INCONEL ON INCONEL SPECIFIC WEAR COEFF. RANGE »
§8 to 854 IN?/1b.

« WEAR YOLUME BASED ON RUS AREA » 8.0" LONG x 01"
WIDE X 0.0434" DEEP
« CONTACT FORCE BASED ON DRAG FORCE ON SEVERED
TUBE = 3.0 LBS,
« RUB VELOCITY = & fn/sec USING ARCHARD THEORY
© RUB FREQUENCY = 50 HZ AND
MEAN RUB AMPLITUDE = 0.05C INCH
- ESTIMATED TIME RANGE FOR TUBE BURST, 59 DAYS
- T0 1.27 YEARS

¢ CONCLUSIONS

- FOR THE CASE OF A SEVERED TUBE (AT TUBE SHEET)
RUBBING ON A NEIGHBORING TUBE, CALCULATED FAILURE
TIME PERIODS REASONABLY ENVELOP THE OBSERVED WEAR
RANGE

« WEAR BY UNSEVERED TUBE NOT POSSIBLE SINCE FLOW-TINDUCED
VIBRATION AMPLITUDES ARE S*ALL AND WILL NOT RESULTY
IN TUBE CONTACT
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GINNA STATION

STEAM GENERATOR EVALUATION
NRC MEETING
APRIL 30, 1982

BURST CORRCLATION

MINIMUM TUBE WALL AT BURST
« ASME CODE NB - 3324.)
. P 0 Su *» 89.7 K¢l

. Py ® 780 PSI

P, = 2250 PSI

i
« t = 0.0066 INCH

MEASUREMENT OF (MINIMUM) WALL OF BURST
TUBE (R42 CLS)
« t = 0.008 INCH
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! ' STEAM GENFRATOR EVALUATION
| L & NRC MEETING
APRIL 30, 1962

DG Benet T

Ll T 2

AR BLELD

NUT (TYR BOTH .ugu.\

Cap scrmw

MR

O Dia TUBe o mINGs
\ i rye aoTH LuDS)
GWAGELLDY. 2.0 Dia TER

WATHA
Ok e

DY NasAIC BEAL

APALY ROD

|
|
1000 P8I 4 !
i
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LOaD CELL
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SCHEMATIC-TUBE COLLAPSE TEST




ALY WA

STEAM JEN&M&%NAWAT!ON
APRIL 30, 1982

LATERAL LOAD BENCH TEST-STATIC

IMPACY ROD « TIP 128 x 1.007 90° TAPER

Clawp Clenp

TUBE, 0.D.».B872"

1.D.a.768"

"V" uvu OVA'- IYY . "0" ./;
Block I Block
I"'H"r'!'r‘r'rﬁ'v-rrﬁ"rm-

~

2400 4
2200 1
2000 1 0.D. MAX,
0.0. MIN.

1800 4
1600 1

1400 +

1200 1

LOAD, LBS.

1000 1
800 1
600 1
400 1
200 1 872"

A i TIN5

400 .500 .600 .700 .8BOO .9%00 1,00 1.10 1.20

DIAMETER, IN.
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GINNA STATION
STEAM GENERATOR EVALUATION

Wit 30, 1362

LATERAL LOAD BENCH TFST-STATIC

CHISEL
IMPACTOR

r TuBE

fenoog

V<BLOCK V-BLOCK
9 OVALITY (%)
LOAD (LBS) T
SHARP CHISEL BLUNT CHISEL
0 0 0
$50 1.1 0.2
700 21 0.8
850 3.9 1.9
1000 6.0 3.7
Chisel Face:

Sharp = 0.030" x 1.0"
Blunt = 0.125" x 1.0
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GINNA STATION
STEAM GENERATOR EVALUATION
NRC MEETING
APRIL 30, 1982

MODEL TEST

OBJECTIVES

NATURE AND EXTENT FOREIGN QCJECT MOBILITY

MAGNITUDE FOREIGN OBJECT IMPACT L0QADS

STARILITY CHARACTERISTICS OF DEGRADED TUBES

NATURE AND EXTENT OF TUBE-TO-TUBE INTERACTION



GINNA STATION
STEAM GENERATOR EVALUATION

NRC MEETING

APRIL 30, 1982

// A
’ 7 \
b %8
WRAPPER v
ROW 48
ATCH PLATE /
s PATOR Mt £ L2354 SQUARE
.; PITCH JYP

WELD



.
2

Bupport
Flate

|

_)’c:?’v;xlrc#
Exit Plate

|
|
1
|

derperder g der o des

L 4

3

Bection Viewv of Flov Test Mode)




GINNA STATION

STEAM GENERATOR EVALUATION
NRC MEETING
APRIL 30, 1982

MODEL TEST

CONCLUSTONS

OBJECT MOTION RANDOM IN NATURE AND CCCURRED FOR
ALL ORIENTATIONS AND POSITIONS

MAXIMUM FOREIGN OBJECT IMPACT FORCES
-~ ACCELEROMLTLR DATA 120 - 180 LBS.

« FORCE TRANSDUCERS 200 - 350 LBS,

TUBES WITH UNDEGRADED AND LOCALLY DEGRADED CROSS
SECTIONS WERE STABLE :

SEVERED TUBE TENDED TO NESTLE BETWEEN NEICHBORING
TUBES AND INTERMITTENT IMPACTS WERE OBSERVED

sarysy

R Rl B S .- L T e L S T T e IR
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GINNA STATION
STEAM GENERATOR EVALUATION
NRC MEETING

e BERLL 30, 2902

ACGESS HOLE_COVER




SINNA STATION
STEAM GENERATOR EVALUATION
NRC MEETING

APRIL 30, 1982

NO. 6 WEDGE AREA

ACCESS
HOLE

-

g5 CoLUMN




GINNA STATION

STEAM GENERATOR EVALUATION

e APRIL 30, 1982

“RC MZETING

RADIATION_ EXPOSURE

PREPARATION

PRE<REPAIR 1

ACCZSS HOLES

TUBE REMOVAL

TUBE PULL

NSPECTIONS

LOOSE PARTS REMOVAL

MECHANICAL P

POST-REPAIR

CLOSEQUT

LUG REMOVAL

INSPECTIONS

RCGE~11

TOTAL

40 Man rem
80
30
33
50
40
20
25

a8

335 Man rem
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GINNA STATION
STEAM GENERATOR EVALUATION
NRC MEETING
APRIL 30, 1982

TECHNICAL BASIS REPAIR PROGRAM

ACCESS PORTS

THERMAL /HYDRAULIC EVALUATION

STRUCTURAL EVALUATION
- FATIGUE

-« COLLAPSE

- GEOMETRIC STABILITY
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STRESS SUMMARY FOR 3 INCH DIAMETER ACCESS PORT

Ratio of Maximum Stress to Allowabie Stress

. hoad Eondition Bol: Cover Shell
Design 0.63(1) 0.29(3) - (6)
Normal and Abnormal 0.65(1) d.0 1.01(5)

0.98(2)
Test 0.65(1) 0.29(%) - (6)
0.62(2)
Favigue Usage Factor 0.85(4) 0.C0 0.16 .
Bolt Replacement Interval 8 years - -

Notes: (1) Average Service Stress
(2) Maximum Service Stress
(3) Primary Menbrane Plus Bending

(4) Fatigue usage factor based on srecified replacement interval

(8) Acceptablie per tode. A simplified elastic - plastic
analysis was invoked for the fatigue evaluation,

(6) Primary stress 1imits are satisfied by Code rules fYor
opening not requiring reinforcement,
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THERMAL MYDRAULILC ;VALUATXON
BURPOSE
DETERMINE FLUID VELOCITIES FOR ustE IN EVALUATING FLUID-INDUCED
L.OADS
METHODS

CHARM ANALYSIS
WECAN ANALYSIS

2.14 ft/sec
o Througn WTapper

Tube Sheet
ussntmn-ruﬂnd

ﬁ WECAN rydrau'lic Analys's
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BETYWEEN-TUB®F CROSSFLOW VELOCITIES IN AND NEAR
THE TUBES REMOVED REGION

Crossflow Velocity Cressflow Velocity
Crossflow Velocity {1 block of 2 olocks of
Location (nominal) tubes removed) #s removed)

e i 8 T - e st g pum £ 0 . s 4 ST R - 7o s A - . RSP S———

Perimeter Ce!l R.2 ft/sec 9.13 71sec EY 1+
{Face A)
Perimeter Cell 8.2 ft/set 9.13 ft/se 9.
(Face C)

p—
Lo
-
o

Perimeter Cel 9.01 fi/se 10.12 ft/sec 10,33 f¢/
(Face B)

e Cell 11 8.54 ft/sec 9.48 ft/sec 10.95 ft/sec
‘om Perimeter
Face B)

wo Cells in .21 ft/sec 9.16 tL)sec 10,46 ft/s5ec
~om Perimete

fr
Face B)

va
-
" MUM ;‘ o - |
- . N s T v 1 ¢ , X v M
Ease Maximum Gap Veint ft/se

Noira .01

g
One Slock of tubes removed 18

L 1" r
Two block of tubes resuved 0.9
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POSTULATED FAILURE MECHANISM SEQUENCE

Mechanical Load

Active Tube

P

Tube Plugged

l

Shredding

Collapse
:{” Vibration
-] Sever
Wear

Plugged Tube

Wear

Active Tube

Plugging

i P

Burst
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LOOSE PARTS MONITOR SENSOR LOCATIONS




