"

~* UNITED STATES

«uCLEARREGULATORY COMMISSION
WASHINGTON, D. C. 20555

— March 28, 1983 ; 20

Docket No. 50-289 [

FACILITY: Three Mile Island Nuclear Station, Unit 1 (TMI-1)
LICENSEE: GPU Nuclear Corporation (GPUN)

SUBJECT:  SUMMARY OF MEETING WITH GPUN ON MARCH 10, 1983 CONCERNING
THE TMI-1 STEAM GENERATOR RECOVERY PROGRAM

Background

The purpose of the March 10, 1983 meeting was to brief the staff and
staff consultants on the GPUN Reactor Coolant System Cleanup Program.
The brief addressed the results and present status of various
supporting tests, as well as the reactor coolant system (RCS)
conditions for cleaning, chemistry parameters, cleaning effects, etc.
The recovery program schedule and licensing considerations were

alsu discussed. The meeting attendees are listed in Enclosure 1.

The GPUN presentation material is included as Enclosure 2.

Reactor Coolant System Cleanup Program

GPUN described the purpose of the program as reducing the levels of

sulfur in the RCS. This would be done by adding H,0, to the

coolant to convert the sulfur to sulfate. The su1;a€e would then

be removed from the system by ion exchange. The process would

be performed under protective (alkaline) conditions. GPUN

characterized the potential risk of resumed or continuing steam

generator corrosion as a result of the HZO cleaning process as

being small. As evidence, GPUN observed tﬁat no H,0, related corrosion

problems have been identified at PWRs which routingl§ add HZO to

and/or routinely form H,0, in the coolant. GPUN also cited“sPecific

test results and or-goifig"confirmatory tests as additional evidence.

GPUN presented a synaposis of its February 10, 1983 meeting of

industry experts on this issue; an NRC cbserver did attend that

meeting. GPUN also presented the results of sulfur measurements on

a TMI-1 steam generator tube sample, a graph of polypropylene-like

film* thickness on a tube sample versus Ha0, cleaning time, and other !
test results and measurements. GPUN concioded that it needs a better :
understanding of polypropylene film behavior during cleaning, better

comprehension of total sulfur data, and a better understanding of

atmospheric sulfur contributions. GPUN further concluded that the only i
remaining major question is how much cleaning time is required to effectively
clean polypropylene-coated tubes.

*The kinetic expansion process has deposited a thin polypropylene coating

on the inner surface of the tubes.
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APPENDIX D

TPR Bibilography

e 1. Date: April 12, 1982
Subject: Third Party Review
To: TPR Members

Macerial Transmitted:

OTSG CHARTER

Membership List and Resumes of TPR

Map to GPUN

OTSG Repair Task Organization

Preliminary Report Failure Analysis

Preliminary Report - Eddy Current Exam Program

Agenda - April 23 - TMI-l OTSG Review Outline

Handout from April 7 Status meeting with NRC

Handout from January 25, T™I-l OTSG Status Review (NRC)

bubdbbbbi~

o

e 2. Date: April 16, 1982
Subject: TPR
To: TPR Members

Material Transmitted:

.1 Attachment 8, Part I, Haudouts from April 7th Status Meeting
with NRC-
<2 Two Additional Resumes of Members of TPR Team

7~

e 3. Date: April 23, 1982 (No Cover Letter)
Subject: TPR " Rl e
To: TPR Members

Material Transmitted:

«1 TMI-l Steam Generator Recovery Program Task 7
.2 Reactor Coolant System Inspection and Requalification
(April 16, 1982) B&w
«3 Handout from NRC April 23, 1982 from N. Kazanas
+4 Reactor Coolant System Review Jask 7 4/23/82
«5 TMI-l OTSG Tube Failure Probability from D. Slear 4/23
.6 OTSG-B E/C Absolute (4 x 1) Results Summary from D. Slear 4/23
.7 TMI-l OTSG Tube Making Process 4/23



Date: May 13, 1982
Subject: Drafe Minutes of Firge Meeting
To: TPR Members

Material Traosmitted:

.1 OTSG Charter (Revised)

2 Preliminary Specification for the Repair
3 T™MI-l Tube Preliminary Stress Report (4/21/82)
4 MPR Associat

€3 = draft Residual

Stress Report (April 27, 1982)
5 EPRI Reference Material

a8. EPRI Activities in Support of T™™I-1 0TsG Recovery
Memorandum Report April 1982
b. APPENDIX | Status

€. APPENDIX VI Labora

® 5. Date: June 1, 1982

Subject: Drafe Minutes of May 20, 21 TPR Meeting
To: TPR Members

Material Transmitted:

«l Telecon M. Graham w/R.

Jacobs (NRC) 5/24 re:
-2 Memo: O0TSC Testing Pro

NRC Participation
gram 4/1/82 ™I

~E3914 from D. Slear
® 6. Date: June 21, 1982
Subject: TPR

To: Prof. Arturs Ralnins

Material Transmitted:
\

J1 EPRI Letter:

Status of Tasks Assigned to EPRI by GPUN Failure
4 Analysis Task Group on 2/11/82

® 7. Date: July 2, 1982
Subject: TPR

To: Prof. Arturs KRalnins

Material Transmitted:

e 8. Date: July 26, 1982
;i Subject: TPR

To: Prof. Arturs Ralpins

Material Transmitted:

Jd  BAW - 10146 (October,
Required Tube Wal]
Through Steam Gener

1980), "Determination of Minimum
Thicknes's for 177 Fa Once
ators"




e 9. Date: August 10, 1982
Subject: TPR
To: TPR Members

Material Transmitted:

.l T™MI-1 OTSG Failure Analysis Report, 7/82
.2 TMI-1 OTSG As-Built Tube Stress Analysis
.3 TMI-1l OTSG Recovery
.4 B&W Evaluation of Tube Samples from TMI-]
E .5 Battelle final report on Failure Analysis of Incomel 600
. Tubes from OTSG A and B of TMI-1

e 10. Date: August 20, 1982 ;
Subject: TMI-l OTSG Repair Safety Evaluation =
To: TPR Members

Material Transmitted

.l TMI-1 OTSG Repair Safety Evaluation
- e 1ll. Date: Septemver, 1982
Subject: Minutes of Meeting
To: TPR Members

Material Transmitted

_g; .l Sulfur Cleanup Handout
.Aé A .2 OTSG Logic Diagram &
ks .3 B&W Memo of July 30, 1982 from J. F. Pearson: Report om I

‘; \ Prequalification Charge Sizing for TMI-l Steam Generator

g Tube Expansion

= 1 .4 FKazanas Handout: August 9, 1982 TMI-1 OTSG Task 4 Eddy Current
':% Presentation to the NRC.

S ® 12. Date: September 17, 1982

-2 Subject: TMI-1 OTSG Repair Process Description -
’ and Qualification

To: TPR/GORB Members

Material Transmitted:

-1 Handout frowm September 15, meet’ .; in conjunction with
Foster Wheeler and Babcock & x) with NRC.

® 13, Date: September 24, 1982
Subject: TPR
To: TPR Members




MC-1750
March 29, 1983

INSPECTION OF LEAKING PLUGS AND m Nucaea?

CORRECTIVE MEASURES

M. J. Graham CHB
s e —— Location

The following is a summary of inspections and corrective
actions for the leaking Westinghouse Plugs which will answer
the NRC inspectors question regarding the Subject matters:

l. The leaking Plugs will be diatested Prior to their re-
moval to obtain the actual wall-thinni
determine if any under-roll conditions existed. Immed-
iately after Plug removal, the tube end ang the I.D.
surface of the tubes will be visually inspected to verify
if there are any cracks, flaws, deposits or surface im-
perfections. Engineering will evaluate the inspection
results to determine if they can be repaired by replugging
with Westinghouse rolled plugs. If there is no evidence
of surface imperfection or cracks in the rolled area of the
tube end, the tube will be honed, cleaned and replugged

with a new Westinghouse Plug. It has been justifieqd by

the intentionally "Defective Tube Test" that a circum-
ferential crack at 3/8" from the tube end will not affect
the leak sealing capability of the rolled plug designed

for T™MI-I. These results were documented in W WCAP Report -

the tube was rep
resulted. Therefore,
Plug will be repaired

an explosive Plug will pe util-
Pair method to isolate the defects
mechanical rolled Plug. -

Bubble and Drift Tests will be performed to verify whether
the repair is satisfactory. The backup repair method of
1 ' =3 type will assure that

a leaktight joint j ttained based on B&W's experience
and test results.

Heat Transfer g Auxiliary
Equipment Manager




é{ S. K. SAWA
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-2- March 28, 1933

GPUN's acceptapce standard for OTSC plug eelds for welder qualification is
Mote striogent thae ASM2 Sectjon XI Code since it jg realized that the weld
Size mcasurement /eheck op Production welds is pot feasible. GPDN'g accept -

ance criteria for welder Qualifications of OTSC stabilizer plugs are s
follows:

2. The velder qualifies (L.e. weld § pluge ceuseculively) oo a mockunp to
simulate the actual tube/tubesheet coofiguratiop with Simulated physicafl
restrator (e.g. access condition, face wask).

b. The test sot passes the liquid penetraatr test as pec ASME Section XI and
III Code Tequirements,

The minimun

tion is based upon stress avalysis data (and not on Code required 2/3x
T) for the actual weld, Ia the case of the modified design stabilizer
plugs the minimum acceptable leak path/weld thraat 1s 027" (lastead of
+02Z" required for Section III & XTI qualification). In addition,

The above aceeptance standard recflects very clearly bow it is more striangent
thaa the Code, Although mot specifically gtated in CPUN procedure(s), in
Practice, a welder is glven only ove chamee for requalification wvhereas cbe
Code 1s open on the omber of requalification tests. GPUM's position is
that the Conservatisa applied to the qualification acceptapce criteria has a
moTe sigaificant impact on the quality of production welds chan relylng on
fioal inspection to assure acceptable welds. :

4 guestion vas wmised by Mr. Lee oo how GPUN asmices that the productioe
wlds bave the miciewm throgt sire (.027" 1o this cage). The weld size
Sanwontot of the productfoc welds by moodestructive weans is Dot feasible,
The Code realires this god therefore requires either yisual or liquid peec-
trzot test for final acceptance. A liquld penctrant tesc will revesl
licear indicatiocs open to the swface., 1In the past tvelve (12) moaths,
GPUR Laboratory hia examiped over 300 such welds aod did DOt observe any
C€rack or linear iodication open to the swface, Therefore, the usefulness

value, It should be moted that during or before LP exagination, griodiog wmay
actually reduce the welg size. The writer belicves that a2 thorough and
Careful visual examination of the prodaclion welds will yield more mcaningful

result thag a LP test.

€C: PR. Schmide
C. k. Lee
ED § CC BA 120012

e

f oo
-
o 6 5 . A




Inter-Office fiemorandum

=2 [ Muclcar

OTSGC Stabllizer Plug Welds - TMI-1
D. C. SLEAR Localin  geading

1. Imroduction:

On Mareh 25, 1933 Mr. C. £ Lee of Mochanical Componcats coutacted this
weiter to discuss and review the weld acceptance criteria for modified
B4W stabilizer plug to tubc/seal welds on the ™iT-1 OTX's. This sibiesr
23 ralsad by Nr. Lee is context of the recent FEC audit issue Lo provide
egincering justifications of postweld inspection being performed om OTC
stabilizer plug (wodified design) welds at TG-1.

2. Byvaluation and Cooclugsiom:

The writer upon cvaluation concluded the followving:

a. Tbe presemt GPUB requircments for welder qualification and pos twe 1d
inmspection meet the requircments of ASME Section XI Code.

b. Tbe CPUR welder gualification requircments, as discussed below, are
®oTe couservative than ASHE Section XI Code requirements, This con-
servatisa provides a greator degree of assuramce Cist Code requirements
will be met on the production welds,

c. BHistorically plug weld qualificatioa samples have not revealed rejectable
liquid penctrant imdicat ions. Tuerefare, assuring quality welds amd
micisue throat size on production welds is best addcessed by adequate
welder qualificatioe and 0ot by the fimal Inspection perforwed.

3. Discussioa:

‘ -

The above plug welds fall withio the Jurisdiction of ASME Secction IT. THI-1
is committed to mceriag the requiremsars of ASYE Scction XI 1974 editfon up
to Winter 1975 Addenda. Siloce this Code adition does not addresa tube -
plugglog situation, the roquiremears of ASYE Sectioun XI 1980 edition up to
Summer '81 Addenda is being utilized by CPUH. Tbe requirements of Sectioco XI
(1580) Code show that to qualify a W'S or a welder, flve consecmtively wvelded
plugs on a similar mockup with simulated piiysical restrictions must pass a
liquid penetrant test, fallowed by macro examinatlioa (10X) of tweary (20)
resultaar weld faces (after ontting). These examigations shail show oo
cracks aod the welds shall have a2 mivjmum thraat (or the minimum leaksre
path) of 2/3X tube wall thieckness. For the production welds the same Code
specifies a viswl or liquid peoetrant examindtlon as the fioal KDE accept-
- ance eriterfa bcfore leak rest. -



GENERAL PUBLIC UTILITIES
T OISG REPAIRS

DATE  3/29/83
"DATE
ITEM DESCRIPTION RESPONSIBILITY  REQUIRED
1. Restoration Secondary Side
A. Temp. Chem. System
2. Ops OTSG Status
. OTSG Level "A" - 576"
. OTSG Level .B. - 5Nn* "'\“ be ?suta i® am hevae
. Ship Backing Plates for "A" Upper Manway an
3. Pest Expansion
. Felt Plug Blowing Device-Store at Reactor Bldg
. Final Freepath - Blow Plugs from Top , TBD
. B&W Equipment 3/27
. Revised B&W Proposal TBD
4. Immunel Flush System
. Revised Spec fer Flushing T. Functions TBD
5. Tube Plug Stabilizatien
$ Dia JO’JMN/ I/;f"? Mn\dn-a}n’&
6. Miscellaneous Items to Resolve '
. Hydrogen Peroxide Tube Soak
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0TSG REPAIRS DATE 3/29/83
DATE

ITEM DESCRIPTION RESPONSIBILITY  REQUIRED
7. Waiting Documentation

MNCR Responsibilig

215-82 Plug Exploded at Wrong Area of Tube B&W

345-82 2 Tubes Plugged Incorrectly

354-82 Documentation for Immunol-lst Batch Eng

3%3-32 Wire Brush B6-1 o
-83 Immunol at Cold Legs = Jufw A%

067-83 Endmilling to 40 mils

064-83 Holders for Stabilizers

Removal W Rolled Plugs
Two Explosive Plugs in One Tube

Muwwed

q
8. Tube Endmilling
. Phetes

9. Rad Cen Exposure Data (Based on SRDs) as of 3/28
. W Plugging - 13.8 Man Rem
" Exposure Estimate - 75 Man Rem
. Total OTSG Exposure since 1st Blast - 778.2 Man Rem
. Total OTSG Exposure since Nov 1981 - 954.4 Man Rem

10. Bubble and Prip Test

11. Cleaning of the Celd Legs
. Issue Purchase Requistion for Vendor

12. Anticipated Jumps
Date Description Responsibility

— \A)-ﬁ*}""’*’w Levin/Catalytic

3/29 A - Upper -

A - Lewer - ..‘i.u.
3/29 B - Upper -

B - Lower - 6""&

T e o ko dcis |
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GENERAL PUBLIC UTILITIES
~ O1SG REPAIRS

DATE

ITEM DESCRIPTION RESPONSIBILITY

1.

2.

3.

4.

5.

6'

3/30/83
REQUIRED

Restoration Secondary Side
A. Temp. Chem. System

Ops OTSG Status

0TSG Level "A" - 576"

OTSG Level "B" Full Wet Layup

Ship Backing Plates for "A" Upper Manway

Post Expansion/Felt Plug Blowing
. Felt Plug Blowing Device-Store at Reactor Bldg
. Final Freepath - Blow Plugs from Top
. B&W Equipment
» . Revised B&W Proposal
. Issue Procedure for Felt Plug Blowing G. Kull

Immunol Flush System
. Revised Spec for Flushing T. Functions

Tube Plug Stabilization
. Solution for Removing 9 Misfired Plugs

Miscellaneous Items to Resolve m.d:zd 10
. Hydrogen Peroxide Tube Soak
‘. Makeup Line Back flush STP

Vi

an

TBD
3/27
TBD

TBD
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e
OTSG RE?AIRS DATE 3/30/83
DATE
ITEM DESCRIPTION RESPONSIBILITY  REQUIRED
7. Waiting Documentation
MNCR Responsibility
215-82 Plug Exploded at Wrong Area of Tube B&W
345-82 2 Tubes Plugged Incorrectly
354-82 Documentation for Immunol-1st Batch Eng

426-82 Wire Brush B6-1

009-83 Immunol at Cold Legs

067-83 Endmilling to 40 mils

064-83 Holders for Stabilizers
Removal W Rolled Plugs

8. Tube Endmilling
. Photos

9. Rad Con Exposure Data (Based on SRDs) as of 3/28
. W Plugging - 13.8 Man Rem :
. Exposure Estimate - 75 Man Rem
» . Total OTSG Exposure since 1st Blast - 778.2 Man Rem 785¢Y
. Total OTSG Exposure since Nov 1981 - 954.4 Man Rem g4, ,

10. Bubble and Prip Test

. Results of Drip Test at "B" Weeturd jﬂwww——

W o ‘9%/’* I e )
11. Cleaning of the Cold Legs

12. Anticipated Jumps

Date Description | Responsibility
3/30 A - Upper - Wesb—joi Zimpled Levin/Catalytic
A - Lower - WM
3/30 B - Upper - .
B - Lower - d"fﬂ W N(ﬂ/u.o& jw-»
| +umA

3.00fm  Caoass G, om Mﬁw



GENERAL PUBLIC UTILITIES
T OISG REPAIRS

DATE___ 3/31/83
DATE
ITEM DESCRIPTION RESPONSIBILITY  REQUIRED

1. Restoration Secondary Side
UC_, A. Temp. Chem. System

2. Ops OTSG Status

. OTSG Level "A" - 576" ( )
. OTSG Level "B" Full wWet Layup
. Ship Backing Plates for "A" Upper Manway an

‘3. Post Expansion/Felt Plug Blowing
. Felt Piug Blowing Device-Store at Reactor Bldg

. Final Freepath - Blow Plugs from Top TBD

P . B&W Equipment 3/27

o' . Revised B&W Proposal TBD
. Issue Procedure for Felt Plug Blowing G. Kull

4., Immunol Flush System
. Revised Spec for Flushing T. Functions TBD

5. Tube Plug Stabilization
. Solution for Removing 9 Misfired Plugs 300 60 shote A}J’

. Removal of W Plugs 87 abste n Adi

-
6. Miscellaneous Items to Resolve "
. Hydrogen Peroxide Tube Soak dN—rymoQ‘- jb"f -‘Mﬂ f s

. Makeup Line Backflush STP

JAY



ITEM

7.

10.

]‘.

12.

-2-

OTSG REPAIRS DATE 3/31/83
DATE
DESCRIPTION RESPONSIBILITY  REQUIRED
Waiting Documentation
MNCR Responsibility
215-82 Plug Exploded at Wrong Area of Tube B&W
345-82 2 Tubes Plugged Incorrectly
354-82 Documentation for Immunol-1st Batch Eng

426-82 Wire Brush B6-1

009-83 Immunol at Cold Le

067-83 Endmilling to 40 mils

064-83 Holders for Stabilizers
Removal W Rolled Plugs

Tube Endmilling
. Photos

Rad Con Exposure Data (Based on SRDs) as of 3/30

. W Plugging - 13.8 Man Rem

. Exposure Estimate - 75 Man Rem

. Total OTSG Exposure since 1st Blast - 794.7 Man Rem
. Total OTSG Exposure since Nov 1981 - 970.9 Man Rem

Bubble and Drip Test
. Results of Drip Test at "B"

4 Mddernol P munbs , Blw phar
a2 Tules dhed frak

Cleaning of the Cold Legs

Anticipated Jumps ~
Date Description Responsibility

3/31 A - Upper - wishnhoret Timglakis oy catalytic
. A - Lower - ‘T“’“"’"‘?‘K’b

3/31 B - Upper - ik Mw\
B - Lower -

Hloh
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4/4/83 to 4/5/83

DAILY REPORT = UNIT 1
(1) PRIMAKY PLANT CONDITIONS

Pressure 0 psi

Temperature 100°F (S0-110°F)

Cooling Moce DOH Loop B

Water Level Primary side - OTSG's drainea; RCS at 10 to 15 inches
above center line of cold leg - open to atmosphere

0TSG-A Nitrogen supplied - Drain to 572

0TSG-B : Nitrogen supplied - Full wet layup

(2) WORK FOR NEXT PERIOD

A. RC-H-1's - Engr.

1. Radiation Exposure - Rad Con (as of 4-4-83 0001%
12
a. Total OTSG manrem since first blast - 821.318 Rem
b. Number of company employees greater than 2000 mrem (year
to date) - 22 1|
c. High individual - company (year to date) - 2317 mrem NC‘
d. Total OTSG man rem since Nov. 1981 - 997.507 Rem (003.7%9
e. High individual - contractor (year to date) - Z.Q;ZGFe“
-
2. 0OTSG-B (24 hours per day)

a. Hot plugs/cold leg plugs installed J-leg covers installed
- Taper plug to be installec
b. DOrip test (22 leakers) 1y HRR
- 21 tubes plugs)
- 1 B&W plug
- getermine where leak is at
c. Felt plug blow - In progress

3, 0OTSG-A (20 hours per day)

a. Hot plug/cold leg plugs installed J-leg covers installed
b. Westinghouse roll plugs - In progress
- 6 to remove (4 done) 49 ;m‘7'~w~v\
- 23] tubes to plug
c. 5 tubes to weld in upper
- t"}g& T ot

B. Rad Waste Area - Ross
1. 4/4/83 (3-11)

Rx Blog. laundry
LWST area
€. Neut tank room
¢ Hycrolaser setup for przr inSpection

RN a2 iy L /Ao ‘



<

1.

2

EX Steam Defect - (MO-T-2C)

Fix for pipe indication - CAT

- Start work 4/5/83

Install insulation - CAT (:_
A 200-856/10-0469; purchas.ing P/
Bids 4-12-83

Decon Facility - Rac waste Ops
Repair weld leak - MM

valve Inspection (RC-V-2/RC-RV-2)
1.

L

v

RC-Rv-2 (all parts on site for reassembly) Fuhrer
Parts at Batell (Analysis in process)

(SP 1101-28-004) for cleaning - QC problem

- Valve body - Intermediate Blag.

- Parts to clean - 4-4-83

- Need criteria for PT/X-ray

- X-ray work (2 welds) 4-6-83

- PT work (2 welds and seat area) 4-6-83

- Reassemble” WO - 4-11-83

- Leak test

- Pop test

RC-V=-2

- Valve bogy - Hot Shop

- Wall thickness measurements - Q.C.
- PT work

- X-ray work

RC-V-1 at weld Engr
- Weld leak off line (after przr inspection)

Przr inspection - Engr.)naintIOps
a. Manway

1. Mag particules test stuas (11 stuas) 4-5-83 &

3, °1 stud clean in place ana test
b. TV inspections

c. n Entry 4-5-83 0700
:;2. Preparation to take scrapes/swipes
Swipes
- Highest point above MW
- Scope in SP-1101-22-103 paragraph 4.4

qrA AT

(P

&3 Sludge sample from bottom of przr - Rad Con

Rad Con

4. Rao survey heater area -
' IN 6, Cortat

LY A

e
2%

(B




e

)

L. River Water Interim Lube Water System - schedule 483 (3-11)

d

M. Snubber Testing (10) - Shovlin

1. MS-209 - Failed - need to install— W“J""
2. MS-211 - passed - need to install
3., FW-1lll - passed - need to install

N. DH-P-1A Repair - Harper Works daylight

- Replace/reassemble parts - in progress O-ring (QC accept)
- Concentricity readings

= RUN PUMD =y, 1{ TS f‘;T"\;.) I'\u1§rt—
" 0. Hayes Gas 0y Anzlyzer - Harper/Snyder
- Install new pump 4/5/83
- Place in service
P. WOL-P-14A/B Mech Seals - Shovlin - In progress

Q. WDL-V-128 Diaphragm - Shovlin - Schedule

B LS, 0 T Qi
(3) recaspeccx.ocx\nghw e ML“U ”'VSuva b-{'im

Hayes Gas 4-3-83 (7 cdays) 1400

(4) RELEASES
NONE

(5) RADIOACTIVE WASTE
A. Limits on shipment - None
B. Shipment past period -~ None

C. Planned sh1pmenE‘:‘n-H&tllIB:%%aex£:§53=8§..____~.

R. C. Troutman
Ext. 8154

Document ID O0037K




[1d7] Nuclear

TMI-1 OTSG Repair
- and
Return to Service

NRC Presentation
April 5, 1983



NRC Presentation 4/5/83

Agenda

I. eintroduction/Repair Status D. Slear
®Overview of SER Logic
®Plugging/Stabilization Plans
®Qualification Zone 8x1 ECT Indications
¢ ECT Future Plans

Il. eLeak Before Break D. Croneberger

IIl. eOperational Guidelines G. Broughton

IV. eSupport Systems Sulfur Investigations M. Sanford
® Sulfur Transport Mechanism
o Corrective and Preventive Actions

e Startup Program J. Carroll
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CUMULATIVE TUBE OPERATIONS X 1000

20

X

FREE PATH/FINAL CLEAN TUBES
(FELT PLUGS)

— PLUG TUBES

—FLUSH TUBES

- END MILL TUBES

-

DRAIN IMMUNOL
—EJECT CANDLES (FELT PLUGS)

-~

2ZND EXPANSION
0TSG B

b

" DRAIN IMMUNG.
EJECT CANDLES
|_(FELT PLUGS)

——

™ COMMENCE LEAK
TESTING

COMMENCE
FREE
PATHING

———————————— o ————— . sl

w— PLAN (11/22/82)
ACTUAL (3/28/83)

——

START RCS
CLEANUP

f

ot

>

|
t

DEC JAN

FEB MAR

APR

" may U
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Exposures from OTSG Program

Actual to Date Additional Projected

RCS Inspection 12 0
Eddy Current Testing 356 10
Pre-Repair Testing 5 0
Tube Sample Pulling Plugging and 120 0
Stabilization
Plugging and Stabilization
* W plugs . 75
® Stabilization - 2356
Kinetic Expansion
® Pre-expansion Preparation 16 0
¢ First Pass Expansion 168 0
® First Pass Debris Removal 132 0
® Second Pass Expansion 167 0
® Second Pass Debris Removal 76 0
End Milling . 126 0
Clean-up
® Flush . B 30
® Soak and Clean . 30
® Individual Tube Cleaning - 10-40*
Tnﬂng -
® Drip Test - 5
¢ Bubble Test - ]
® Final Inspection and Turnover - 5-10*
Totals 866 405-440

*Items for which planning is not complete.



PLANT RETURN TO SERVICE SAFETY EVALUATION OVERVIEW

PLANT SAFE
T0 OPERATE
FAILURE MEASURES TAKEN RCS & SUPPORTING STEAM NO ADVERSE
MECHANISM T0 PREVENT SAFETY GENERATORS ENVIRON.
UNDERSTOOD RECURRENCE SYS. UNDAMAGED OPERABLE IMPACT
© METALLURICAL TESTS  © OXIDIZE AND/OR ® RCS INSPECTION {ILE)  ® REPAIRS QUALIFIED ® APPENDIX |
(.8) REMOVE SULFUR (VL) 4 cuppoRTING - EXPANSION (V & V1) CALCULATIONS (XL.8)
© CORROSION TESTS ® REMOVE THIOSULFATE  SYSTEMS INSPECTION - PLUGS (vin) © ALARA CONSIDERATIONS
{n.c & m) V.A) (LE) © PLANT PERFORMANCE (X1.)
p— ANALYZED (ViH1)
CONTAMINATION (IV.A) © UNREPAIRED SECTIONS
® IMPROVE CHEMISTRY SPthams
CONTROLS BV.00 -ECT DETECTABILITY
. ADEGUATE (IX.B)

-CRACK PROPAGATION
ANALYSIS (IX.C)

-FLAW GROWTH PROGRAM
(1IX.A)
CORROSION TESTS (IX.A)

® OPERATING PROCEDURES
REVISED (X)
 TESTING PROGRAM
(APPENDIX A)
- LEAK TESTS

- COOLDOWN TESTS



OTSGB
OTSG Post-Expansion Eddy Current
Absolute (8x1) Results

Background

151 tubes kinetically expanded and E/C examined. Nine (9)
tubes were reported by 8x1 as having indications not seen by

.540 S.D.
Results
ABSOLUTE . NOISELEVELSD.
Rew/Tube  Location (] istortion 400 Base Mix
4-18 Us+11 1 5 1 2V 6V
4-30 Us+12.9 2 2 2
3-27 Us+8.4 3 6 2 2V BV
3-25 Us+10.7 1 1 1 2V .6V
3-24 US+12.6 2 2 2 2V 6V
- us+10 1 1 1 2V 6V
- Us+13.1 1 1 1 2V BV
2-22 UsS+13.2 4 1 (muLTIPLE) 2 1.8v 6V
*2-25 us+07 1 1 1 1.5v 5V
*New Kinetic Transition

BRI — 0K for & C Enmm 0F Epopwoep
Envo oFf Tk &

Bxi=Sws Otrres, furmel efhorive w
Porn ong S/RAW iy v wrriks v Bt fih he v

S¥ Jreok “ e for Cnommete Eva in P s



OTSG A
OTSG Post-Expansion Eddy Current
Absolute (8x1) Results

Background

284 tubes kinetically expanded and E/C examined before and
after expansion. Six (6) tubes were reported by 8x1 as having
indications not seen by .540 S.D.

- Level of Noise S.0. -
X

Results - Absolute -
Row/Tube ™ Location  Coll  Velts  Distortion 400 Base  Wix

AFTER EXPANSION
2-12 Not expanded 8V AV
6-43 Us+4 1 1 1 8V 2V
7-54 Us+1 10 1 1 (MULTIPLE) 1. 8V 1
Us+10.7
4-4 Us+9.1 1 <1 1 2V v
4-32 Us+11.9 1 5 1 1.8V v
2-7 US+6.3 1 5 1 1.2v 4V
BEFORE EXPANSION
*2-12 us-370 1 <1 (MuLTIPLE) 1
Us+7 3 <.5 1
*6-43 Us+4 1 <1 1
*7-54 Us-8 10 1 <1 (MULTIPLE) 1
Us+13
R4
“8x1 Reparted 3 tubes as having indications before expansion s‘J/W"
\ -
LAza Tes]

I?,gu‘.f' Mo Quelivt Growih Oumume Jor .

Byl 5,4»"- “Bio wer Amwuk Frvm Lrfore. ro Pirtre
Iomer?e € nogwirers

e O wmr cAAMEE ¢ ks,
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0TSG

> o W o™

[ s

-y

ROW TUBE
3 24
2 22
3 27
2 25
K 32
2 1

OTSG Post-Expansion Eddy Current
Fiberscope Examination Summary

VISUAL
INDICATION

Line of Pits
Area of Pits
Area of Pits
Scratch

No visible
indications

No visible
indications

SIZE (in.) ECT
LOCATION CIRC AXIAL COILS VOLTS
UsS+13 01 .02 2 2
US+13 .01 .06 4 2
Us+10 01 .03 3 6
US+7 >05 - 1 1
Us+11.9 - - 1 <1
US+6.3 - . 1 <1



Kinetic Expansion Qualification Length
ECT Examination Conclusions

® Many of the indications are from pits or scratches
which are of no consequence.

® None of the indications have been identified visually
as ID cracks.
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Lc”
va
1D INDICATION <49
m‘“‘ DEFECT > 40% TW PERCENT TW AND
gy 8x1 >2CONS
ISTHSP TOLS-4 1N ANY TUBE SPAN ISTHSP TOLS-4IN
RPN+ & 1STHSPTO1S-4 | | LANE/WEDGE 15THSP TOLS-4 US + 470 +8 AND | | NOT 1SOLATED BY LANE/WEDGE
8x1 >2 CONS HISTORICAL DEFECT | | ®x1 <2cOnS LS-470-24 BOTTOM 6~ OF HISTORICAL DEFECT
o e AREA KINETIC EXPANSION| | AREA
PLUG & STABILIZE | | PLUG AND PLUG AND PLUG AND
T0 BOTTOM OF STABILIZE spanos | [STABILIZE TO 5 PLUS GRLY STABILIZE 70 =
14TH SP m'mm BOTTOM OF 14TH SP o Aocrk BOTTOM OF 14TH




s 8| oo £ | B e lons B s i R T

Lane/Wedge Area of Tubes to be
Stabilized

TYPICAL OPEN LANE
(NO TUBES IN THESE LOCATIONS)

TUBE NO. 15 TUBE NO. 63

€
OF GENERATOR
TYPICAL TUBE NO. 1 -
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Tube Plugging Summary

Plugged

NUMBER OF TUBES
OTSGA | OTSGB | TOTAL

DESCRIPTION

PREVIOUSLY PLUGGED
OR STABILIZED

STABILIZED (1983)

385 89 475

PLUGGED (1983) 231 | 105 | 336 &\

TOTAL 885 273 1168 || 7, ¢

NUMBER OF TUBES ¥
DESCRIPTION (<40% TW)| \cc'a " oTsa 8| TotaL | b o

ID, 8x1 <2 COILS




TMI-1 POST REPAIR ECT INSPECTION SUMMARY

TOTAL NUMBER OF TUBES

DESCRIPTION BASELINE DATA
DEVELOPMENT |

90 DAYS

® 15 TUBES WITH PREVIOUS
KINETIC EXPANSION INDICATIONS 8x1
(6" QUAL. LENGTH)

A <T5T tregpeet’® TP | o 34, BASELINE/OTSG 8x1
Saod DatetSops] L gawiets
: © 10 PERIPHERAL/OTSG 540 SO

: ® 10 WITH DEFECT IN
(INSERVICE TUBES 15TH, 10TH OR 18T

ADJACENT TO UNSTABILIZED|  gpan/o7SG 540 $D°
PLUGGED TUBES) ® 5 WITH .540 SD >3V 540 5D*

® DEFECT LOCATION el
e K"%‘Iﬂ ok ® FULL LENGTH 540 SD
o~ o Je” ‘)’j"

HIGH PLUGGING DENSITY ® 50 FULL LENGTH/OTSG

STANDARD INSPECTION ® 3% FULL LENGTH/0TSG . COMPLETED IN 1982

“LABORATORY QUALIFICATION USING WEAR SPECIMEN COMPLETED




OTSG Tube Leak Indication Before
Tube Break

Introduction

PURPOSE:

Provide the results of critical thru-wall crack sizes in OTSG
tubes subject to MSLB and maximum cocldown loading,
establish the leakrate for critical crack sizes and to
demonstrate that OTSG leakage provides indication of tube
cracks before tubes are subject to failure during cooldown
{ransients.

OUTLINE:

® Provide critical thru-wall defect sizes for MSLB and
maximum operating cooldown.

® Provide results of crack growth due to mechanical effects.

® Provide single tube leakrate versus thru-wali defect sizes
based on tube tensile load.

® Provide the leakrate from critical thru-wall defects.
Establish an operational leakrate limit.




CONSERVATISMS:

® MISLB tube loads based on guillotine break with double
ended flow through 36" M.S. lines (TMI-1 has 24" ¢ M.S.
nozzles and can’t have double ended flow). Cooldown less
severe.

® All leakage is assumed from only one tube.

® The single leaking tube is assumed to be in a location
which will produce the smallest leakrate.

OPERATIONAL LEAKRATE

® Measured leakage following post-repair testing
establishes base line.

® Post-repair testing assures leakage from any single tube is
small compared to leak rate predicted from
leak-before-break analysis.

?» Guidelines for operational leak rate are a functionof 6 GPH -
increase from baseline leakage. . Chems™ yr o
. 'r m>
. 0’9,5
CONCLUSION: /

Defects will propagate radially and result in leakage due to
thru wall extent prior to propagating circumferentially to a
critical size.

A leak rate change of no more than 6 GPH assures thata

normal plant cooldown can be accomplished and that a more

rapid cooldown di'e to a MSLB can be accomodated without —— >
a tube rupture. apm “F
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OTSG Tube Critical Crack Sizes

2.00
F g r_‘Jo.n.mu\x ARC-LENGTH, ~ -~
I ' 100°F/HR COOLDOWN \ L ;
] \ (w/140°F SHELL \ Q :
| \ TO TUBE AT) o\ %
1.78 — . \ \ (1107 “—=(649 LBS)
- ! \ N8 o
\ Sl gRes
msig @-\ O} }
1.80 — lm[ -\ MSLB ' N\
(3140 Ibs) \. (1408 Ibs) .\.
w (\ \Qldl ' k ,
w ~
s 128 N ’,S”“p 3 ¢ Core I:cc,,fruﬁfﬂca
z m* . Lol Tunk > «f 56
a 1.00 — 54 o - . >l pve T°
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25 e
1 { | 1
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o ZR |
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TMI-1 OTSG Tubes
* Critical Crack Sizes and Operating Leakr: ¢

. TUBE LOCATION: CORE PERIPHE it v

Tube Load @ 100% Power (Lbs.) 200 (Tension) 500 (Tensio:!

 TRANSIENTS:
1-MSLB
Transient Tube Load (Lbs.) 1408 3140
(Tension) (Tension)
Critical Crack Size (Inches) 1.28 0.52
Leakrate (GPH) |
@ 100% Power Operation 14 ()
2 - 100°F/Hr Cooldown
(140°F Shell to Tube AT)
Transient Tube Load (Lbs.) 649 1107
(Tension) (Tension)
Critical Crack Size (Inches) 1.72 1.48

Leakrate (GPH)
@ 100% Power Operation 22 72




OTSG Leak Rate as a Function of
Crack Length & Tube Tensile Load

OTSG TUiBE LEAK RATE (GPH)

1107 # tension
peripheral tube ]

load @ 100°F/Hr
Cooldown

500 # @iou
[mipuml tube lud]

@ Full Power

200 # tension

==

V.

(’o"‘L "
v .0
Pioe
h Ll"’

|

11111;(@.—."/

02 03 04 05 06 07 08 08 10 11 1.2 1.3

TUBE CRACK 00 ARC LENGTH (INCHES)

f max Accowntd OCFecr NoT o‘uff»w., rodl
Frrvnt @ ML/
i Pors e g
r
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Operator Actions as a Function of Leakrate

<—— PLANT OPERATING —> 1< PLANT SHUTDOWN > ;

|

: : EMERGENCY PLAN ACTION LEVELS ;

L | ‘

|

: [ UNUSUAL EVENT —> ALERT ——» 1
! | ,
| | :
PROCEDURES : : |
'4 + PLANT COOLDOWN ——|
|

< OPERATION WITH TUBE LEAKS > ' («——TUBE RUPTURE —>
1

1r:_| 50
S - 1
‘ PRIMARY TO SECONDARY LEAK RATE (GPM) >

L
00 01 A4 1 10 100 1000

> MAKE-UP TANK LEVEL _ '
RATE OF CHANGE

b ol

MONITORING

METHODS je——HOTWELLTRITIUM___ |«— MAKE-UP FLOW—>
MONITORING
LOW RANGE HIGH RANGE |
ALARM ALARM F——HPI FLOW —>
OFFGAS MONITOR |< 4 - >
Aerwiry AT 0V ekl { ! '
of Corrokn5*"™ j&———UNUSUAL EVENT ——}«—ALERT —»
}—BATCH SAMPLE DFFGAS —>

(, 1A 06y pNid A

/



Steady State Monitoring
Guidelines

OPERATE AT
STEADY STATE
POWER

.

MONITOR
LEAKRATE ACTION YES AT SPECIFIED
AND LEVELS ) il ACTION LEVELS
RATE OF CHANGE EXCEEDFD REDUCE POWER
OF LEAKRATE N OR SHUTDOWN
LIMIT ACCESS
R INSTALL SHIELDING
GENERAL AREA YES
—5{ IF LEVELS REACH
RADIATION
LEVELS ACTION LIMITS
SHUTDOWN
MONITOR NO TAKE CORRECTIVE
SECONDARY +  ACTION PER
CHEMISTRY CHEM. PRGC.
TRENDS I TAKE ACTION
NCREASING, __ YES TO PREVENT
TOWARDS” EXCEEDING
@ LIMITS




Lezkage Detection

LOCATION METHOD FREQUENCY S umIT ACTION
CONDENSER OF Line GPH INCREASE
MONITOR CCNTINUOUS -5 GPH A TAKE BATCH SAMPLE
OFF GAS e 133) IN 8 HOURS
1 GPM COMMENCE SHUTDOWN
BATCH _
| SAMPLE °‘“§,?,2,”°" 6 GPH (.1 GPM) PERFORM NORMAL
Xe 133 Xe 135 ABOVE BASELINE SHUTDOWN
TOTALGAS) . | WHEN TRIGGERED
REACTOR PRIMARY
COOLANT LEAK RATE EACH SHIFT .33 GPM INCREASE TAKE BATCH SAMPLE
SYSTEM | CALCULATION
PORTABLE
STEAM MONITOR WHEN TRIGGERED NONE SURVEY EACH MAIN
LINE s STEAM LINE

.z

LEAK RATES ARE CALCULATED BASED ON RATIOS OF MEASURED SECONDARY ACTIVITIES TO RCS ACTIVITY




Radiation Monitoring

LOCATION

METHOD

FREQUENCY

LiMiT

ACTION

PORTABLE : DUMP AND FLUSH
powpex vesseLs | RORTRELE | rwice per wrek 5 MR/HR @ 10 bt gt ny
POWDEX RECOVERY | PORTABLE | : PERFORM
SYSTEM VESSELS | MONiToR | | /e PER WEEK 100 MR/HR @10° | \oRMAL SHUTDOWN
INCREASE
TWICE PER WEEK -5 MR/HR P Y TO DAILY
TURBINE BUILDING | PORTABLE O DAILY eeNCY IV oan
MORITOR | KEN TRIGGERED 5 MR/HR PERFORM
NORMAL SHUTDOWN
TURBINE BUILDING | swips WEEKLY 1000 DPM/100cm2 By| DECONTAMINATE
DRAINS 100 DPM/100 em? o DRAIN
SECONDARY SYSTEM | PORTABLE | WHEN OPERATING | SECONDARY ACTIVITY 0BSERVE HP
VENTS AND DRAINS | MONITOR | VENTS AND DRAINS > MDA PRECAUTIONS
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Three Mile Island Unit 1
Turbine Building Liquid and Solid Waste Management
During Operations with OTSG Leakage

POWDEX 3 /\ —_— IWFS - RELEASE

sump \

: ————=p{ HIC/LINER
PCWDEX
-———»[ PROCESSING | —
SYSTEM — — — — - SOLIDIFICATION

DECANT l
WATER
CONDENSATE
et > STORAGE TANK
RECOVERED
TO TURBINE BUILDING
, : : g o SRR e sump
TURBINE /\ [
BUILDING IWTS >  RELEASE
SUMP V I
‘ J
| RN u
: !
| PORTABLE
S STT':';":?‘ ]  PROCESSING

DEMINERALIZERS




Guidelines for Operation During
Power or Temperature Changes

Objective:

Reduce tube end loading to reduce
leakage from existing cracks and to
prevent crack propagation

Limits:
The following limits will maintain
tube end ioading less than 550 Ib.

- cooldown limit 1.67 °F/min

- tube to shell AT 70°F

Shutdown if leakage exceeds .1 gpm (6 gph) above
baseline.
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Comparison of Existing to Proposed

Pump Trip/Subcooling Guidelines

50°

PRESSURE
T

PRcs. TH

Psg. Tc

e

1 cuBrocLED

.0
.
>
L
.
Ll
‘O

o L 4

» /.

] sUBCOOLED

.
-
.
.
d
'O
O

PRIMARY T0

»” : J
C ’/‘( . - f\//,- Z ND”,‘? /rzf,(-/ﬂ.@
(A TEM

A {(current requirements): -

PERATURE

50° subcooling
- RCP trip on HPI actuation

okl

B (proposed requirements): - 25° subcooling

Benefits: - RCP operation

- Reduced leak rate

£72‘ZA-K P
- RCP trip on loss of subcooling

during larger breaks

- Lower tube AP

/
/



Break Flow for Single Ruptured Tube

il
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INTEGRATED LEAKAGE FROM RCS IN IBM x 10-3

180 T I T g T - T I I
180} —— 25 F SCM, RCP'S ON .
——= 50 F SCM, RCP'S ON S
wesesss §0 F SCM, RCP'S OFF
‘.o . : . /.c" e
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-
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Effect of RC Pump Qperation
on Integrated System Leakage
for Single Ruptured Tube
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A Tube Rupture Guidelines

gl y ! c{‘ - Primary to
Q(( AC / Secondary
DY Leakage
\ f\ > 50 gpm
},/’m" j
: Manual
‘ Shutdown

2

Automatic
Shutdown

Cooldown

Forced Natural

Circulation }‘- i Lt

HPI
Circulation Cooling

\ Decay
7 Heat
J Removal

New Guidance:

- multiple tube ruptures

- ruptures in both steam generators
- HPI cooling

- Secondary water management

Imnroved guidance:

- Minimum subcooling reduced to 25° (

- RCP trip criteria
- tube to shell AT

- Steam generator steaming, feeding, flooding



TMI-1 Sulfur
investigation & Resolution

—»|  CORRECTIVE

EVIDENCE ACTIONS ;
® 0TSG ;
® 1979 PIPE CRACK PROBLEM CONTINUED :
® WDG iy RESOLUTION [—> FOLLOW |
® PORV ‘
® RCS INSP. * |

L] PREVENTATIVE
4 ACTIONS .
| |
| |
| |
' g |
| i
SR L MECHANISM

1 DETEAMINATION |
—P |
- . |

SAMPLING

PROGRAM




Evidence Relating to Suilfur
Attack

® 1979 Pipe Cracking

— Through wall cracks in Spent Fuel Pool Cooling Pipe at weld HAZ
—Extensive NDE program undertaken

Total Welds
anom Welds Inspected

SPENT FUEL 566 566
DECAY HEAT 408 408
BUILDING SPRAY 241 p L3
MAKE-UP 1061 697
CORE FLOOD - N 3
REACTOR COOLANT

SURGE 11 1"
REACTOR COOLANT

SPRAY 28 28

- Digposition

Periodic monitering of 20 indications
Remaining joints removed — replaced with 304L

o —Conclusion

IGSCC of some HAZ's in stagnant, borated, oxygenated
systems

foe-

’.( -~
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Evidence Relating to Sulfur
Attack 2}

,"‘ " /){“:’/Q-
o Gt

/'ﬁt 4

-
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P

® Waste Disposal Gas Piping — 1982

— Through wall crack on Aux Bldg side of WDG-V4
—WDG piping examined between RCDT and MWST

Welds

Pipe Segment Examined Indications
RCOT to WDG-V3 JUR AN NONE
WDG-V3 to WDG-V4 11 (2UT, 11 RT) 4 WITH PITTING

NO CRACKING

WDG-V4 to HORRIZ. PIPE 7 (7UT,4RT) 4 CRACKS
HORRIZ. PIPE TO MWST 7(707) NONE
MWST DISCHARGE 17 (17 07) 1 POSSIBLE CRACK

— Disposition

WDGC-V4 replaced

50 feet WDG pipe replaced with 304L
Periodic monitoring of one weld

--Conclusion
Localized sulfur assisted !GSCC in HAZ



Evidence Relating to Sulfur
Attack

® PORV —2/%n 7 J2essun /&S

—PORV 1 (in service 4/76 - 4/81)

No unusual corrosion observed during 1979 refurbishment
General and pitting corrosion of Martensitic and Inconel X-750

parts observed during 1982 refurbishment
—PORYV 2 (in service 4/81 - 2/83) L6
7

General and pitting corrosion of Martensitic and Inconel X-750
parts observed during 1983 examination

Pure crystalline sulfur and sulfur compounds found
' on PORV body & parts
N
—Block Valve (v’ S%&i. /) ForrV)
No unusual corrosion observed (no Martensitic or X-750 parts)
High sulfur deposits present

- Disposition
Clean, inspect, and re-install bloc_klvalvo
Clean & inspect PORV body; replace internal parts

— Conclusion

1) Damage mechanism existed after 1979 and prior to 1981 HFT as
well as during 1981 HFT

2) Martensitic and Inconel X-750 parts are susceptible to corrosion
3) Non-sensitized austenitic parts are not susceptible to corrosion

2z

S
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Evidence Relating to Sulfur
Attack

Pressurizer Area Valve Examinations

VALVE SERVICE INDICATIONS
RC-V1 PRESSURIZER SPRAY ::i:::';:m
RC-V17 PRESSURIZER VENT MINOR PITTING
RC-RV1A SAFETY VALVE | NONE
RC-RV1B SAFETY VALVE MINOR PITTING
WDG-V1 RCDT RELIEF MINOR PITTING

Disposition: Ali corrosion indications are minor and do not
affect valve integrity or function.

Conclusion: 1) Safety valves were protected by loop seal.
2} Valves not in close proximity to pressurizer
are not significantly attacked.



Evidence Relating to Sulfur
Attack

oy RCS Component Examinations

ACS
COMPORENT AREA EXAMINED METHODS | INDICATIONS
oTss UPPER & LOWER HEAD PT. W NONE
UPPER & LOWER TUBESHEET PT. W NONE
MAKE-UP & HP RT, UT NONE
NOZZLES PRESSURIZER SPRAY & SURGE RT, UT NONE
LEADSCREW V. W NONE
CROM MOTOR TUBE urt NONE
END FITTING PT.M, W NONE
RV NOZZLE EC NONE
INNER O-RING M, PT,. W NONE
PLENUM LIFT LUG BOLTS Ut NONE
RV& PLENUM ASSEMBLY v NONE
PLENUM | pLENUM CYLINDER BOLTS ur NONE
INCORE DETECTORS & SHEATH F.PT.W NONE
VENT VALVE TC NOZZLE EC NONE
TOP OF CORE & CONTROL COMP v NONE
FUEL ASSEMBLY & CONTROL COMP v NONE
RV RNS RETAINER PT. M NONE
INTERNALS | CORE SUPPORT SHIELD TO BARREL BOLT uT NONE
LOWER HEAD & BOLTING RING v NONE
BAFFLE PLATE REGI!ON v NONE
VENT VALVES & CORE SUPPORT SHIELD V.F NONE
KEY: ur ULTRASONIC
PT DYE PENETRANT v VISUAL OR VIDED
W WIPE SAMPLE F FUNCTIGNAL
RT RADIOGRAPH ™M METALLOGRAPHIC
Conclusion:

No general RCS component corrosion had occurred.




SIMPLIFIED

' CONTROL ROD DRIVE MECHANISM

POSITION
INDICATOR
ASSEMBLY ——————~

TORQUE TAKER

MAGNET

TORQUE TUBE
r ASSEMBLY

STATOR WATER
COOLING JACKET

COMPRESSION
SPRING

THRUST

BEARING
ASSEMBLY

THERMAL BARRIER

ASSEMBLY

¢"‘
-

Y o
|

\ END CAH

MOTOR TUBE

~4————SNUBBER ASSEMBLY
-]

STATOR

\ SEGMENT ARM
PIVOT PINS

ROLLER NUTS

LEADSCREW

REACTOR

—¢—— VESSEL
HEAD

~<¢———— CONTROL
RODS

INSPECTED
COMPONENTS

Kaiond



Inspections to be Performed

Pressurizer Internals

® Spray pipe & nozzle
® Shell

® Ladder welds

® Heater bundle

RCS Piping

® Hot leg vent
® Pressurizer vent

Auxiliary Systems

® Make-up tank relief valve
& nozzle
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Corrective Action Summary

OTSG

Kinetic Expansion
Plugging

PORYV
Clean & refurbish

WDG

Replace 50 feet of pipe
Replace WDG -V4

PR ST WL — S )
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Liquid and Wipe Sampling

57 WIPE SAMPLES
“7 LIQUID SAMPLES
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Sulifur
Transport & Corrosion Mechanism

OTSG Tube Cracking (review)

® ID initiated stress assisted IGA

® Temperature + oxydation potential + sulfur -
potentially aggressive form

¢ Sulfur concentration mechanism + oxygen -
cracking on draindown

PORYV Pitting and General Corrosion & WDG Cracking
® Gaseous sulfur compounds are transported from liquid
phase

® Condensation areas result in potentially corrosive
locai concentrations

® Corrosion occurred at low temperatures




Susceptible Materials & Conditions

CRACKING

GEN CORR OR PITTING

MATERIAL

SENSITIZED AUSTENITIC
STAINLESS OR HIGH
NICKEL ALLOY

MARTENSITIC STAINLESS
OR INCONEL X-750

CONDITIONS

1) EXPOSURE TO GASEOUS
FORM WiTH A CONDENSING
SURFACE.

2) EXPOSURE TO A CONCEN-
TRATION MECHANISM

1) EXPOSURE TO GASEOUS
FORM WITH A
CONDENSING SURFACE

Conditions NOT Associated with Attack

® Non-sensitized materials
® Flooded & flowing piping
® Piping drained well after shutdown




Preventative Actions

Eliminate Sulfur Source

® Sodium thiosulfate tank eliminated
® Monitor chemical additions

Clean Residual Sulfur

® Hydrolaze pressurizer
® Peroxide clean: Reactor Coolant System
Decay Heat System
Make-up and Purification System

Prevent Recontamination

¢ Sample storage tanks to assure quality
® Monitor building spray and fuel pool cooling

Provide Continued Monitoring
® Daily RCS sulfur samples



TMI-1
Sulfur Investigation

Conclusions

1. Sulfur phenomena is understood from full spectrum of studies.

- 2. Sulfur related damage has been or is being located and repaired
as appropriate.

3. Recurrence potential is minimized by system modifications,
system cleaning, and chemistry control.

4. Chemistry monitoring will provide rapid detection in the
unlikely event of recurrence.
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TMI-1 Restart Test Program

Purpose

® To provide a deliberate, methodical well
planned verification of proper modification
installation and performance in accordance with
design

® Verification of the adequacy of the OTSG Tube
Repair Program by operational leak testing and
on-line monitoring throughout the test program

® Determination of plant transient response
characteristics and verification of acceptable
integrated plant operation with modified
systems/components

® Verification of acceptable system readiness and
plant operation with new and modified plant
operating, surveillance, emergency, abnormal
and maintenance procedures

® Performance of sufficient modified
system/piant steady state and transient
operations to provide operator training and
familiarization with modified system/plant
response throughout a range that he is likely to
experience during the design life of the plant



TMI-1 Restart
Test Program

40% 75% 100%

Including OTSG Repair |
COMPLETE 0T1sG 0T7sG FILL & RCS
0TSG DRIP BUBBLE ECT. > g VENT
RCS H20 - A
REPAIRS TEST TEST RCS CLEANDUP
K L/”( = Anailiont
et 7o FroetA™
SEC. PLANT
READYTO |-
SUPPORT
HEATUP
.1
ESTABLI
orrse/LrevH HEATUP 0TSG coot HOT ZERO
Ab—=d CHEMISTRY FOR OTSG HOT TEST b FUNCTIONAL pon  Leas
TO SUPPORT HOT TEST AND SOAK TESTING g 4o o
HEATUP
NATURAL POWER RETURN ot
Bp——| CIACULATION ESCALATION T0 100% P
TESTING TESTING
~ 90 DAYS TEST
o L * Formal Management Review
.y R



OTSG Testing

DRIP/ | ; ! : |
5 ! ms | : | :
BUBBLE, SULFUR | THERMAL SOAK | THERMAL SOAK | THERMAL SOAK !
TEST | CLEANING | ' . |
600 ( : ‘ i |
rt : e 0#* > | .
[ | | g | | :
400 P
(-60°/hr /
g i J,..u"‘
PR g1
300 /fD * -90°/r mr¥ fostiien,
i ﬂ" 2 I"(of yim I" mt'"
N; o*( 10 ’9’ of 2wl o’
200 |- 3 5 — TO HFT |
|
[ 300 psig :
100 | . :
o - ;
TIME 1 —awks ! ~4 WKS
DURATION i WK, f :
| |
SG TEST TUBE ! - HOT, PRESSURIZED INTEGRAL SG LEAKAGE |
oBJECTIVE  LEAKAGE | - CORROSION ARREST |
e ; - REPAIR JOINT/TUBE STRUCTUP ! !
5 . - EFW SPRAY/TUBE RzSPONSE |
| | I
MEASUREMENT | | | LEAKAGE >
I | | I
| | | |

§?~
=
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* ADJ FOR STABILITY

e ;'_"—"' e AR | oty T S ey G Fatd | [ 1)
e OTSG Testing %
1 during HFT & Power Escalation
»
b(r"
(- | '
P | $TD | | \
HFTEO | LOW | 40% POWERDWELL | 75% POWERDWELL |  FULL POWER
POWER (POWER' 3 :
! vl
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: : 2 ECT - 90 DAY
! [ !:
75 | | ' ) .
& : 1 E
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; 50 ' i "
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“ -
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¥ g
N 0 |
~) | | 1 FEED | | TURBINE
: : | TRIP | ! TRIP
| | I
TEST DURATION | ~2 WKS ~1 WK! ~4 WKS : ~4 WKS :
| | | : |
SG TEST - CORROSION | - CORROSION ARREST ! - CORROSION ARREST | - EFW/TUBE RESPONSE
OBJECTIVE | ARREST | | - TUBE VIBRATION | - TUBE VIBRATION | - CORROSION ARREST
- NATURAL CIRC ! | | - TUBE VIBRATION
| TRANSITION | | :
|
: . | | }
|
MEASUREMENT | - LEAKAGE -
|
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ITEM

1.

3.

GENERAL PUBLIC UTILITIES

UTSG REPRIRS DATE 4/6/83
DATE
DESCRIPTION RESPONSIBILITY  REQUIRED

Restoration Secondary Side
A. Temp. Chem. System

Ops OTSG Status

OTSG Level “A" - 576"

OTSG Level “"B" Full Wet Layup

Receive Backing Plates for “A" Upper Manway 4/4

Post Expansion/Felt Plug Blowing
# of Tubes Blown @ "A" ----

. # of Tubes Blown @ "B" 2533 %95/ # BN  Cateher m.g,t«.
. # of Tubes Blocked @ "A" ----
. # of Tubes Blocked @ "B" 12/1¢ B&W

Immunol Flush System

. Revised Spec for Flushing P/n"
L

Tube Plug Stabilization A dﬂﬁw‘“ Za OB u'b‘
. Removal of W Plugs ‘

. 5 Stabilizers in "A" upper B&W

. Reroll  Tube "“B" upper a4ube Westinghouse

794ubes mai + 4 woll thuchnas =/
i A

Miscellaneous Items to Resolve
. Hydrogen Peroxide Tube Soak
. Makeup Line Backflush STP F. Paulewicz 4/5

4



2

OTSG REPAIRS DATE 4/6/83

ITEM DESCRIPTION RESPONSIBILITY  REQUIRED
7. wWaiting Documentation

MNCR Responsibility

215-82 Plug Exploded at Wrong Area of Tube QC

345-82 2 Tubes Plugged Incorrectly

354-82 Documentation for Immunol-1st Bat.ch QC

426-82 Wire Brush B6-1

009-83 Immunol at Cold Le

067-83 Endmilling to 40 mils QC

064-83 Holders for Stabilizers QC

073-83 "Explosive Plug that fell out QC

8. Tube Endmilling
Photos

9 Rad Con Exposure Data (Based on SRDs) as of 4/4
. W Plugging - 13.8 Man Rem
. Exposure Estimate - 75 Man Rem 2.6
. Total OTSG Exposure since 1st Blast - 821.3 Man Rem
. Total OTSG Exposure since Nov 1981 -199013 Man Rem
0

10. Bubble and Drip Test ’“‘“'Bd 10!
. Receive Hard Rollers

. Bubble Test Procedure

J. Martin Week of 4/18

11. Cleaning of the Cold Legs

12. Anticipated Jumps
Date Description Responsibility

4/6 - Upper -W ndia ¢~y Levin/Catalytic
A - Lower - V"‘m

4/6 B - Upper - ™AW w~eadie R opaien
B - Lower - Cadohen
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GENERAL PUBLIC UTILITIES

DATE__ 4/7/83
“DATE

DESCRIPTION RESPONSIBILITY  REQUIRED

Restoration Secondary Side
A. Temp. Chem. System

Ops OTSG Status -
. OTSG Level "A" - 576" 872
. OTSG Level “B" Full Wet Layup
. Receive Backing Plates for "A" Upper Manway

3. Post Expansion/Felt Plug Blowing
. # of Tubes Blown @ "A" ----
# of Tubes Blown @ "B" 3685 ® 5Ses9 B&W

. # of Tubes Blocked @ "A" ----
. # of Tubes Blocked @ "B" 12 18 +pumnariiP™
. # of Tubes Unreachable at "8" 18

. Receive Heapa Filters TBD

4. Immunol Flush System
. Revised Spec for Flushing

Porvadie »uf-.k aTSR 'S

5. Tube Plug Stabilization
. Removal of W Plugs 4/6
. 5 Stabilizers in “A" upper B&W
. Rerolled Tubes "B" upper Westinghouse
6. Miscellaneous Items to Resolve
. Hydrogen Peroxide Tube Soak
F. Paulewicz 4/5

. Makeup Line Backflush STP
. hremcash

u-m-&ﬂ“

®

b
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OTSG REPAIRS DATE 4/7/83
ITEM DESCRIPTION RESPONSIBILITY  REQUIRED
7. Waiting Documentation
MNCR Responsibility
215-82 Plug Exploded at Wrong Area of Tube QC
345-82 2 Tubes Plugged Incorrectly QC
354-82 Documentation for Immunol-1st Batch QC
426-82 Wire Brush B6-1
009-83 Immunol at Cold Le
“067-83 Endmilling to 40 mils QC
»064-83 Holders for Stabilizers QC
073-83 Explosive Plug that fell out QC
DS S
8.

lo.

1]

12.

Tube Endmilling
. Photos

Rad Con Exposure Data (Based on SRDs) as of 4/6

. W Plugging - 13.8 Man Rem 21.9

. Exposure Estimate - 75 Man Rem

. Total OTSG Exposure since 1st Blast - 836.7 Man Rem
. Total OTSG Exposure since Nov 1981 - 1012.9 Man Rem

Bubble and Drip Test 10160 Needing

. Receive Hard Rollers J. Martin Week of 4/18

. Draft mt:bgl.&nst Procedure 4/6

““‘b NofWah. Wacdsh- Hond pcllis o At
Cleanind of the Cold Legs -
9 answrel 20

Anticipated Jumps
Date Description Responsibility
477 A - Upper - Levin/Catalytic

A-Lower-ga.&-.

477 B - Upper -
B - Lower -)ﬁ»ﬂuss
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GENERAL PUBLIC UTILITIES
— OTSG REPAIRS

ITEM DESCRIPTION

1. Restoration Secondary Side
A. Temp. Chem. System

2. Ops OTSG Status
. OTSG Level "A" - 572"
. OTSG Level "B" Full Wet Layup

3. Post Expansion/Felt Plug Blowing
. # of Tubes Blown @ "A" ----
. # of Tubes Blown @ "B" 6304 7¢
. # of Tubes Blocked @ "A" ----
. # of Tubes Blocked @ "B"
. # of Tubes Temporarily Unreachable
. Receive Hepa Filters

4. Immunol Flush System
. Revised Spec for Flushing
. Samples From Filters

5. Tube Plug Stabilization
. Fab Tool for W Plug Removal <eel breke
. Removal of W Plugs (1 2 dene)
. 5 Stabilizers in “A" upper

All slabilraeas wie T exeept | W

6. Miscellaneous Items to Resolve
. Hydrogen Peroxide Tube Soak
. Makeup Line Backflush STP

) W e

DATE__ 4/11/83
DATE
RESPONSIBILITY  REQUIRED

B&W
B&W
4/8 - 412
TBD
D. Harper 4/9
4/6
B&W
F. Paulewicz 4/5

8 W lsﬂmdmd*ﬁu»ﬂ di chuh

b3 dl et med Bunll di ek
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ITEM

o2

OTSG REPAIRS DATE 4/11/83
DATE
DESCRIPTION RESPONSIBILITY  REQUIRED

7. wWaiting Documentation

MNCR

215-82
345-82
354-82
426-82
009-83
073-83

Plug Exploded at Wrong Area of Tube
2 Tubes Plugged Incorrect)
Documentation for Immunol-1st Batch
Wire Brush B6-1

Immunol at Cold Legs

Explosive Plug tnat fell out

8. Tube Endmilling
. Photos

9. Rad Con Exposure Data (Based on SRDs) as of 4/6
. W Plugging - 21.9 Man Rem
. Exposure Estimate - 75 Man Rem
. Total OTSG Exposure since 1st Blast - 836.7 Man Rem
. Total OTSG Exposure since Nov 1981 - 1012.9 Man Rem

10. Bubble and Drip Test

« Shi

Hard Rollers

. Draft Bubble Tost Procedure
. Receive Spec for nard Rolling

Dup dest o~ 4 dape af 1t00
11. Cleaning of the Celd Legs
. Issue Change Notice to Contractor

Prnchone Bec

12. Anticipated Jumps

Date
am

am

Description

A - Lower -

B - Upper -

B - Lower - ‘Jﬂﬂg %

Responsibility

QC
QC
QC

QC

J. Martin 419
4/6
T. Functions TBD

S. Levin TBD

Responsibility

Levin/Catalytic



ITEM

3.

(e o aghbbela

GENERAL PUBLIC UTILITIES
0TSG REPATRS DATE

4/12/83
— DATE
DESCRIPTION RESPONSIBILITY  REQUIRED

Restoration Seconcdary Side
. Temp. Chem. System S. Levin

Ops OTSG Status
. OTSG Level "A" - 572"
. OTSG Level "B" Full Wet Layup

Post Expansion/Felt Plvx Blowing
. # of Tubes Blown @ "A"
. # of Tubes Blown @ "B" 9836 B&W
. # of Tubes Blocked @ "A" ----
. # of Tubes Blocked @ “B" 20 BA&W
. # of Tubes Temporarily Unreachable at “B" 202
. Receive Hepa Filters

1050 rq_d.?

Immunel Flush System
. Revised Spec for Flushing
. Results of Samples From Filters = % &k/k

Tube Plug Stabilization
. Removal of W Plug in "A" Upper
. Resolve 6 NCRs from W Eng.

qzwm}www

Mi scellaneous Items to Resolve
. Hydrogen Peroxide Tube Soak
. Makeup Line Backflush STP F. Paulewicz

] ”"""an'b“

TBD

aNns

4/6

4/5

/3/
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OTSG REPAIRS DATE 4/12/83
DATE

DESCRIPTION RESPONSIBILITY  REQUIRED

Waiting Documentation
MNCR Responsibility

215-82 Plug Exploded at Wrong Area of Tube QC
345-82 2 Tubes Plugged Incorrectly QC
354-82 Documentation for Immunol- lst Batch QC
426-82 Wire Brush B6-1

009-83 Immunol at Cold Legs

073-83 Explosive Plug that fell out QC

Tube Endmilling
« Phetes

. W Plugg - 21.9 Man Rem - 45 me e
. Exposure Estimate - 75 Man Rem
. Toul OTSG Exposure since 1st Blast - 836.7 Man Rem

9. Rad Con Exposure Data (Based on SRDs) as of 4/6
. Tota) OTSG Exposure since Nov 1981 - 1012.9 Man Rem 1

Fdk Puy  26-%0
10. Bubble and Drip Test
o . Ship Hard Rollers J. Martin ang \
¢ . Draft Bubble Test Procedure 4/6 |
. . Receive Spec for Hard Rolling T. Functions T80
. STP fer 3 Leakers in "g" TBD

. Install Stoppers for 3 Leakers in "B"

azummu.,azm

Cleaning of the Cold Legs
. Issue Change Notice to Contractor S. Levin TBD

12. Anticipated Jumps

Date Description Responsibility
412 A - Upper - w phgs /welalenits Levin/Catalytic
A - Lower -
4/12 B - Upper - Feit o) !
B - Lower - TS s \
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PRIORITY ATTENTION REQUIRED MORNING REPORT - REGION | PRIORITY ATTENTION REQUIRED

4-18-83
T0: James Blaha, Chief, P ram Support Branch, I
FROM: James M. Allan, Acting fonal Administrator, Region |

Licensee/Facility Notification/Subject Description of Items or Events

DPRP

Ginna SRiI fax Daily Report 4/8 Update. The |icensee has completed a sampling UT examination

50-244 of feedwaster ring "J" tubes in the "B" Steam Generator (S/G). Results indicated
wall loss similar to that Idoa&lﬂod in the "A" S/G. The licensee intends to cut
out all existi carbon steel "J" tubes in both S/G's, and replace them with
Inconet "J" tubes. Work is expected to start in early May.

Representative Markey will be holding hearings on Long Isiand on Emergency
Plamning Reguiations and Requirements as t apply to Shoreham. Expected to
testify: Governor M. Cuomo; Senator D. Moynihan; County Executive P. Cohalen;
NRC staff members, W. Dircks, G. Cunningham, J. Smiezek, R. Blond.

ENS call The licensee reported that Reactor Buildi ventilation isolated and the Control
Room Emergency Outside Air Supply System (Creoass) initiasted while the licensee
was cransferring the Moisture/Separator from the Reactor vesse! to the storage
area. The transfer caused radiation levels at the Refuel! floor exhaust monitor
channe! "A™ to peak at 6 millirem/hour with the trip setpoint presently set at
S miltlirem/hour. The isolation occurred at approximately 00:15 a.m. on April 17

and was reset by 00:20 a.m. The ficensee is continui to isolate the source of
the noise that was being sensed by the Loose Parts Mon toring System.

Limerick There will be a SALP Board Meeting today at 2:00 in the regional office to
Units 1 and 2 evaluate |icensee performanct in the operation of Limerick Generating Station.

50-352/353

Three Mile Island 4/18 SRI fax/ Late on April 15, 1983, the |icensee completed a leak tightness test at 150 Ib.
Unit 1 Once Through Steam pressure (drip test) on both "A"™ and "B" 01SG. The "A" 0O1SG appeared to have
50-289 Generator (07SG) 15 tubes leaking while the "B" 01SC appeared to have 22 tubes feaking. The drip
Tube Degradation test was conducted at this time to obtain an indication of the number of tubes
Update that are leaking after kinetic expansion. The |icensee plans on ccmductl»r‘ a
nitrogen bubble leak tightness test after the complietion of final free pat
check of all tubes and selected iddy Current Testing. Preliminary plans indicate
that tubes which were found to be leaking will be mechanically hard rolled to
form a new leak tight seal.

The jicensee is on schedule for Hot Functional Testing in the late part of
May 1983.




Licensee/Facility
DPRP (cont'd)
Three Mile Isiand

Unit 1
50-289

DETP

Salem
Unit 2
50-3n

Notification/Subject

4/18 SRI fax/

Prompt Reportable
Occurrence

§/18 RRI rax/
Airborne Radio-
activity in Primary
Containment

MORNING REPORT - REGION |
.-i:-.l

Description of items or Events

On April 15, 1983, the licensee reported the failure of a beari on one Decay
Heat Removal Pump (DH-PIA, Low Pressure Injection stem). Preliminary infor-
mation indicates improper oil tevel subsequent to t installation of a remote
oil system. The |icensee considers this reportable per Technical Specification
6.9.A.9. The redundant pump was operable.

At about 5:30 p.m., 5/16, workers exiting containment were found contaminated
around the nasal area, Grab sampling of containment air at 5:00 p.m.
indicated Cobalt-58, 60 and Manganese 54 at about 1.7 times Appendix B
limits., The activity was apparently stirred up by air currents while
conduct i vibration testing of a reactor coolant pump motor in the vicinity
of Steam rator 22. Other workers in the steam generator were removing

& broken nozzie dam stud from the hot leg. An airborne cleanup system used
duri this work wz = found to be out-of-service. Containment access was
restricted. Of 208 workers who had been in containment during the period,
150 have been given whoie body counts as of 7:00 am.., 4/18. Sixty-seven
sustained low intakes of radioactive materials, (The highest was of 10
CFR 20 quarterly limits.) Local media interest was high. The resi t
inspector and a health physics inspector were dispatched to the site.
PNO-83-32 was Issued 4/18 for information.
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Description of Iter or Event

During the past week (4/4 - 11/83), the Ticensee
completed various evolutions associated with the
Pressurizer Internal Inspection. Before

hydrolazing the internals visual, video (black and
white), and photographic (color) surveys of the
pressurizer internals were completed along with
radiological surveys and thetetene~eté surface

serepe samples for laboratory analysis. Subsequent to
hydrolazing, additional visual, video, and photographic
Surveys were completed.

On initial entry, yellowish deposits (purported to be
sulphur) were noted near a vent nozzle and on a U-Bolt
(spray nozzle support) at the dome of the pressurizer.
Small amounts of a red deposit (purported to be fron
sulfide) were noted on the pressurizer internal
surface. Small amounts of 2 rusty deposit were

noted on the heater banks.

Vv Ay s Hydrolazing was effective in removing
the yellowish and rusty deposits and most of the red
deposits on the walls of the pressurizer.

As expected, gereral area radiation levels were an
Increasing gradient from § mR/hr (gamma) at the
Manway at the top of the pressurizer to approxinately

500 mR/hr (gamma) at the bottom of the pressurizer,
Hmite § :

The resident inspectors followed licensee work

activities and visually inspected the pressurizer
internals.



