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TMI-2 ACCIDE NT EVALUATION PROGRAM 

SAMPLE ACQUISITIO N AND EXAM INAT ION PLA N 

- EXECUTIVE SUMMARY -

1. P URPOSE AND INTE NT  

The pur pose of  the  TM I-2 Acc i dent Eva l uat i on P rogram Samp l e  

Acqu i s i t i on and Exam i nat i on (TMI-2 AEP SA&E ) program is to deve l op an d 

i mp l emen t  a tes t and inspect i on p l an that comp l etes the curren t-cona1tton 

charac terizat i on of (a) the TMI-2 equ i pmen t  that  may have been damaged by  

t he core damage events and (b) the TMl-2 core f i ss i on product i nventory . 

The character i zat i on program i nc l udes both samp l e acquisit i ons and 

e xaminat i ons  and in-s i tu measurements . F i ssion product characteri zat i on 

i nvo l ves l ocating the f i s s i on products as we l l as determ i n i n g  the i r  

chem i ca l  form and determin i ng materia l associat i on . 

The i n tent of  the TMI-2 AEP SA&E P l an documen tation is to describe the 

TM I-2 Samp l e  Acqu i s i tion and E xaminat i on P l an i n  a manner that prov i des  

suff i c i en t  i n format i on for •s tand a l one • comprehensiveness. The SA&E P l a n 

descr i pt i on i s  furn i shed in two vers i ons, th i s  abridged vers i on (Execut i ve 

Summary ) for externa l d i s tribu tion , and a deta i l ed unabr i dged vers i on 

pr i mar i ly  for i n terna l  u se as a reference manua l • 

• 

• 



�. PROJECT GENESIS 

The TMI-2 Sample Acquisition and Examination will be accomplished in 

accordance with United States Department of Energy contractor business 

practices. These practices require rigorous project planning, control, 

and reporting to assure that government-funded research programs are 

accomplished in a way that maximizes research results and the effective 

utilization of program resources. The TMI-2 AEP SA&E Plan will provide 

those assurances. 

This Plan is part of the EG&G Idaho, Inc. TMI-2 Programs project which 

is described in the EG&G Idaho, Inc. TMI-2 Programs Division Master Plan, 

Revision 4, dated October 31, 1985. Included in this Master Plan is an 

outline of the EG&G Idaho, Inc. TMI-2 Programs Work Breakdown Structure 

{WBS). The SA&E program is composed of two {level 4) elements; Sample 

Acquisition {WBS No. 751400000) and Sample Examination 

{WBS No. 755400000). These two elements are within the {Level 2 WBS 

No. 75BOOOOOO) TMI-2 Accident Evaluation Program. 

The TMI-2 Accident Evaluation Program will accomplish the Department 

of Energy's program objectives of understanding the TMI-2 accident, 

disseminating this knowledge to the nuclear industry, and aiding in the 

resolution of severe accident and source term issues. The program•s work 

is divided into four elements: {l) Examination Requirements and Systems 

Evaluation, {2) Sample Acquisition and Examination, {3) Data Reduction and 

Qualification,a and {4) Information and Industry Coordination. The 

Examination Requirements and Systems Evaluations element is responsible for 

defining program scope and technical objectives, defining sample 

acquisition and examination data requirements, determining the accident 

scenario, and providing a standard problem and applying the research 

results to aid in the resolution of the severe accident source term 

issues. The Sample Acquisition and Examination element is responsible for 

obtaining the samples specified by the Examination Requirements and 

a. Analytical and Experimental Support in Revision 4 of the Master Plan. 
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Sys tems Eva l uat i on e l ement from the TM I s i te, for exam i nat i on of th e 

s amp l es ,  and for report i ng the ex amination resu l ts .  Data Reduc t ion and 

Qua l i ficat i on is respons i b l e  for deve l op i ng and ma inta i n i ng the TMI-2 dat a 

b ase  and for eva l uat i ng and qua l ify i ng on l i ne i nstrumentat i on and recorded 

data. I n forma tion and Industry Coord i nat i on is res pons i b l e  for i nformation 

t ransfer, coordination of review and consu l t i ng groups, i nterface w i th 

other source term research programs, and coord i nat i on of the TMI-2 standard 

prob l em  exercise. 

The tasks w i th i n  the four work e l ements are designed to accomp l ish the 

fol l owing techn i c a l  object ives: 

• Joent ify and quant i fy the parameters and processes wh i ch 

control l ed the progress i on of core damage and damage to the l ower 

core support as semb ly, i nstrumen t penetrat i on nozz l es and guide 

tubes, and poss i b l y  to the reactor vesse l l ower head, 

• Determine the p l ant-wide fiss i on product behavior (source term}, 

concentrat i ng on rel ease from the fue l and transport and 

retent i on in the pr imary coo l ing system , 

• Provide a data  base th at  cont a i ns the examinat i on (and ana l ys i s )  

resu l ts, 

• P rovide a standard prob l em of the TMI-2 acc i dent that inc l udes 

the examination res u l ts  and aga i nst wh i ch the severe acc i dent 

ana l ys i s  codes and methodo l og i es can be benchmarked, 

• Appl y  the TMI-2 accident eva l uat i on research toward reso l ut i on o f  

severe accident source term techn i ca l  iss ues. 

The Samp l e  Acquisition and Exam i nation e l ement 1s spec i f i ca l l y  

respons i b l e  for the co l l ect i on of s amp l e  mater i a l s  from the TMl-2 p l ant, 

the exam i nat i on of those samp l es (to prov i de the data spec i fied by the 

E x am i nat ion ReQuirements and Systems Eva l uation e l ement), the 

3 
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interpretation and reporting of the examination results, and the 

coordination of examination activities at other laboratories. This program 

element is also responsible for providing engineering support for the 

sampling activities and for sample shipment. 
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3. BACKGROUND AND H ISTORY 

Th e TMI-2 AEP SA&E P l an evo l ved from the requirements set forth in the 

TMI-2 ACCident Evaluation P rogram1 document. The program descript i on 

provides the guide l ines for the post-acciden t core condition and fis s i on 

product 1nventory characterizat i on. The SA&E program has been unaerway 

since the TMI-2 accident. Examination requirements documents written 

prev i ously include the GEND Planning Report 00 12 and the TMI-2 Cor e 

Ex amination P l an.
3 

The c urrent program descr i ption document is an 

extension of the preceed1ng  examination requirements documents  wit h  

a ppropriate additions and changes to account for our enhanced understanoing 

of the TMI -2 accident ana the resu l tan t ref i nements in samp l e  and 

examination requirements . 

Th e a l ready-completeo portion of this SA'E program inc l udes in- situ 

measurements  and samp l e  acquisit i on and examinations involving pri vate 

organizations and s tate ana federa l agencies. It has providea the post

acc i dent core and fis sion produc t end-state data that indicate the 

followir,g: 

a .  Large regions of the core exceeded c l adding melting (�2200 K), 

and significant fue l liquefaction by mo l ten zircaloy and some 

fue l melting occurred w i th temperatures up to  a t  least 3100 K. 

b .  Core �ateria l s  re l ocated into the reactor vess e l  l ower p l enum 

region from the core , l eaving a void in the upper core region 

equ1va l ent to approximately 261 of the original core volume. 

Between two and twenty metric tons of core and s tructural 

materia l s  now res1de 1 n  the s pace between the reactor vesse l 

bot tom head and the e l l iptica l flow distributor. 

c.  Fission product retention in c0r� mater1als is signific an t ,  and 

the retention of fission proaucts  outside the core wa s primari l y  

i n  reactor coo l ing system (RCS) wa ter, water in the basement ,  ana 

in basement sediment. 

• 
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Significant consequences resulting from these findings include 

(a) increased technical interest in the TMI-2 accident because it 

represents a severe core damage (SCD) event in full-scale and provides 

evidence of a large inconsistency in the understanding of SCO event offsite 

radiation release, (b) a reconsideration of the plans and equipment for 

defueling the TMI-2 reactor, and (c} an expansion in the TMI-2 accident 

examination plan to determine the consequences of high temperature 

interactions between core materials and reactor vessel lower plenum 

structural and pressure boundary components and to determine the release 

from the fuel of the lower volatility fission products. 
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4. ASSUMPTION S 

The deve l opment of the TMI-2 AEP SA&E Plan i nc l uded con s i deration of 

the fo l l owing assumpti ons: 

a. The tota l budget a l l owance includ i ng pr1or years is �20. 6M from 

the Department of Energy (DOE ) and $600K from and adm i nistere d by 

the Nuc l ear Regu l atory Commiss i on (NRC). 

b. Sa.p l e  retr i eva l and in- s i tu measurements wi l l  be accomp l ished in 

conjunct i on with GPU Nuc le ar 's TMI-2 recovery program and w i th 

support from the OOE TMI-2 Reactor Evaluation Program i n  the 

devel opment of special defue l ing too l s and the col l ection of 

defue l ing-operatlon-re l ated samp l es and in-situ measurements . 

c .  Pr iori tization of the informat i on needs fron1 the s amp l e  

acqu i sition and exam i n ation tasks is as shown i n  Tab l e  1. This 

prioritization is based on techn i ca l  needs i dent i fied and 

d i scussed 1n the TMI-2 Acc i dent E v a l uation Program Document . 

These are shown i n  Tab l e  2. 

e .  The porti ons o f  the tota l budge t t o  be a l l ocated to l aboratory 

examinati on of samples is: $918K to other DOE l aboratories , 

$ l .JijM to private domest i c  laboratories, and 2 .9M to EG&G 

l 3bor atories. In ada i tio� , NRC wil l fund about 600K for other 

OOE l aboratory exami nat i ons. 

These ass�mptiGnS, a l ong w i th th� enl•anced understand i ng we have of 

the TMI-2 acc1dent , were considered in the devel opment of the examinat i on 

p l an descr i bed 1n the f o l l owing sect1on. 
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TABLE 1. SUMMARY OF PRIORJTIZED SAMPLE ACQUISITION TASKS 

1. Central core bore to the lower core support plate, ana visual 
examination. 

2.  Central core bore to the lower head, and visual examination. 

3. Large volume sample from upper debris. 

4. Topography of the crust below the debris bed. 

5. Mid-radius core bores to the lower plenum (3 bores). 

6 .  Local large volume samples of debris from the core support assembly 
region. 

7. Local large volume samples of the debris resting in the bottom of the 
reactor vessel. 

8. Two intact, part length fuel assemblies from control rod and poison 
rod locations. 

9. Outer radius core bore to the lower core support plate. 

10. Basement sludge samples. 

11. Concrete samples from containment basement walls. 

12. Primary cooling system surface and sediment samples from A and B loop 
steam generators, pressurizer, hot leg RTD thermowells, and steam 
generator manway and handhole covers. 

13. Samples of the interaction zone between the core materials and lower 
core support assembly. 

14. Samples of the interaction zone between the instrument guide tube 
structures and core material. 

15. Samples of the interaction zone between the reactor vessel lower head 
surface and the lower core debris materials. 

16. Samples of the interaction zone between the core former wall ana core. 

17. Fission product retention surfaces in upper plenum. 

18. Upper plenum leadscrews. 

19. Upper end boxes, control rod spiders, and spring from top of core. 

20. Fuel rod segments from debris bed. 
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5. EXAMINATION PLAN DESCRIPTION 

The technical background and purpose, previous accomplishments, sample 

examination plans, product lists and schedules, and resource allocation are 

described in the TMI-2 AEP SA&E Plan. The plan is divided into four work 

package categories as follows: 

1. Reactor vessel, which includes the reactor vessel, its internal 

structures, and the core. 

2. RCS fission product inventory, which includes the core materials 

and fission products now residing in the ex-vessel portion of the 

RCS, including the core flood tanks. 

3. Ex-RCS fission product inventory, which includes the core 

materials and fission products now residing in areas, buildings, 

and equipment external to the RCS. 

4. Program management support, which includes personnel and services 

to plan, direct, and control the sample acquisition and 

examination program. 

Table 3 is a summary of the in-situ measurements and sample 

acquisitions and examinations that will satisfy the technical information 

needs identified the TMI-2 Accident Evaluation Program document and listed 

in Table 2. Table 3 includes prior year sample acquisitions and 

examinations and in-situ measurements for completeness. The Sample 

Acquisition and Examination Plan includes: 

1. Acquisition of all samples, distinct components, and in-situ 

measurements listed in the Future Additional Samples column under 

Quantity. 
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TABU 3. TMJ-2 ACCIDENT EVALUATION IN-SITU MEASURE ME NTS AND SAMPLE ACQUISilJONS AND EX�INAllONS 
-------------- -------- -- . --------
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TABLE 3. {cont1nued) 

Measurement/Examination Activity 
Completed 

Exams 

(J) Guldetube/control rod segments 0 
(4) Instr. tube/lnstr. string segments 0 
(5) Instrument tube segments 0 
(b) Spacer grids 0 
( 7) Upper end boxes 0 
(8) Holddown spr lngs 0 

e. Burnable polson rod spiders 
f. Control rod spiders 
g. Axial power shaping rod (APSR) spider 

surface deposit 

2. Lower core region 

a. Fuel rod segments 
b. Guide tube/BPR segments 
c. Guide tube/control rod segments 
d. Inst. tube/lnstr. string segments 

e. Instrument tube segments 
f. Spacer grids 
g. Lower end boxes 

D. lower Vessel Debris 

1. Core material samples from lower head region 

a. Sma 11 

b. large 

2. Reactor vessel lower region ga� scans 
through lnstru�nt strings 

3. SaNples of loose debris In lower core 
support structure region 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 

0 

0 

Quant \ty 

Future 
Add It lonal 

Samples 

5 
J 
3 
9 
lb 
14 

b 
7 
1 

180 
180 
180 
180 

TBO 
TBO 
180 

10 

Proposed 
Future 
Exams 

1 
0 
0 
0 
0 
0 

0 
0 
0 

4 
1 
1 
0 

0 
0 
0 

10 

e 
Priority 

8 
19 
19 
19 
19 
19 

19 
19 
19 

180 
180 
180 
19 

19 
19 
19 

7 

7 

b 

a 
E xaml ner 

��C-INEL b 

__ b 
b 
b 
b 

b 
b 
b 

AEP-INEL 
AEP-INEL 
AEP-INEL 

b 

b 
b 

__ b 

RE P-INEL 
NRC-ANlE 

REP-INEL 
NRC-ANLE 

b 

AEP-INEL 

Justification/Information 

Additional data needed to complete 
selection. 

May provide Information on thermocouple 
junction relocation. 

From 2 azimuthal locations via downcomer 
access. 

Ion-chamber survey of any of 35 unsurveyed 
core Instrument string calibrat i on tubes. 
Data may be convertible to location of fuel 
and nonfuel materials. 

Character of loose debris In lower core 
support structure region. 
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TABU 3. (cont,nu�d) 
-------------------
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TABLE 3. (cont1nued) 

Measurement/Examination Activity 

d. B loop steam generator manway cover 
backing plate 

e. Pressurizer manway cover backing plate 

3. RCS sediment 

a. Steam generator tube sheet top loose 
debrh 

b. Steam geneator lower head loose debris 

c. Pressurizer sediment 

G. Ex-reactor-coolant-system characterization 

1. Reactor building 

a. liquid 

( 1) Basement 305 ft el. 
(2) Basement 3?5 ft el. 
(3) Bottom open stairwell 

(4) Basement sump pit 

(5) Reactor coolant drain tank (RCDT) 

b. Sediment 

(1) Basement 305 ft el. 
(2) Basement 3?5 ft el. 
(3) Bottom open stairwell 

(4) Basement sump pit 

(5) Reactor coolant drain tank 

(6) Basement floor (2B2 ft el.) 

Completed 
Exams 

0 

0 

0 

0 

0 

110 ml 
120 ml 
45 ml 

?00 ml 

1?0 ml 

108 g 
25 g 
1 g 

n g 

0.5 mg 

(a) RCDl discharge area 0 
(b) leakage cooler room, RCDl room, 0 

Inside D-ring, outside 
D-ring areas 

Quantity 

Future 
Add It lonal 

Samples 

2 

2 

0 
0 
0 

0 

0 

0 
0 
0 

0 

0 

3 
10 

Proposed 
future 
Exams 

2 

2 

0 
0 
0 

0 

0 

0 
0 
0 

0 

0 

3 
10 

e 
Pr lor lty 

12 

12 

12 

12 

1? 

low 
low 
low 

low 

low 

10 
10 
10 

10 

10 

10 
10 
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AE P -Pl 
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HE Dl 
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Justification/Information 

Character of sediment In both steam 
generator upper heads. 
GPU Nuclear project. Character of sediment 
In both steam generator lower heads. 
Character of sediment In pressurizer lower 
head. 

Basement liquid has been drained and 
decontaminated. 

Sediment Includes Suequehanna River silt as 
well as core fission products and materials. 
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TABLE 3. ( cont1 nued) 

Quant Hx 

future Proposed 
Completed Add1t I on a 1 future e a 

"easurement/Examlnatlon Activity Exams Sameles Exams Pr lor Hx Examiner Justification/Information 

(1) "akeup and purification system 
(a) Demlnerallzer prefllters both 0 0 low AEP-INEL /  

LANL. NRC-
ANLE 

{b) Demlneralher after filters both 0 0 Low AEP-INEL/ 
LANL. NRC-
ANLE 

(2) RC pump seal water Injection both 0 0 Low AEP-INEL/ 
system filters LANL, NRC-

ANLE 

a. Examination responsibility Is shown with the funding organization (AEP, REP, NRC, and/or GPUN) shown first (xxx/xxx Indicates joint funding and/or 
performance responsibility), and the sample examination location shown second. Names of funding organizations are abbreviated as follows; Accident 
Evaluation Progra11, AEP; Reactor Evaluation Program, REP; Nuclear Regulatory Commission, NRC; GPU Nuclear, GPUN. Names of examination locations are 
abbreviated as follows: Idaho National Engineering Laboratory, INEL; Argonne National Laboratory-East, ANLE; Battelle Columbus laboratories, BCL; Hanford 
Engineering Development laboratory, HEDL; Oak Ridge National laboratory, ORNL; los Alamos National Laboratory, LANL. PL Indicates an outside private 
laboratory Is expected to perform the examination. 

b. Possible examination by forlegn laboratory, Including funding. 

c. Possible examination of two core bores and lower plenum debris by ANL using NRC funding. 

d. Completed reactor vessel CCTV surveys Include the following areas: all sides of the upper core region cavity, core cavity region loose debris after 
dislodging core components from plenum assembly, plenum assembly, and accessible areas of the downcomer and reactor vessel bottom head periphery regions. 

e. Priority values 1 through 20 are listed In Table 1. 



2. Samp l e  exam i nat ion and i n-sit u meas uren�n t analysts of on l y  those 

ttems l i sted i n  the Proposed F u ture Exams co l umn. On l y  the h i gh 

pr i or i ty tasks can be accomp l ished with i n  the a l l ocated 

resources . Se l ec t i on was made us1ng the exami nation pr i or i ty 

l i st shown in Tab l e  1. 

The proposed core bore acqu1si t i on and exam i nat i on p l an wi l l  prov1de 

as much f l ex i bi l ity as possib l e ,  since the core bores w i l l  be tak en from 

the unexp l ored reg i on be l ow  the core c avity. Tne core bore acquisit i on 

p l an 1s to obtain as many core bore samp l es as poss i b l e  using the 

r ecommended l ocat i ons and pr i orities shown on Figure 1. Each boring 

l ocat i on will yield two or three samp l es (segments); one from the core 

r eg i on and one or two from the reg i on beneath the core ,  depending on 

whether or not the l ower f l ow d i stributor ts encountered. The twe l ve bor e 

l ocat1ons shown on F1gure 1 w i l l  provide for rad i a l  and azimuthal 

var i at i ons i n  core damage , charac terize the d i fferences between contro l and 

burnable po i son rod assembl ies , and infer l ocat i on ,  composit i on ana tens i l e  

properties of the core mater i als . Th i s  i nformat i on wi l l  be der i ved from 

bore cutt i ng too l  data ( cutting speed , too l l ocat i on ,  cutter materia l , 

etc. ) obta i ned dur i ng bor i ng operat i ons . Because of fund i ng constraints , 

the exami nation p l an inc l udes on l y  the segments ( 3  from the core region, 

5 from the region beneath the core) from the three (K9, F l O ,  and N5) h igh 

priority locations shown on F i gure 1. Medium pr1or i ty or contingency 

l ocat i on segments wi l l  be exam i ned if the h i gher priority l ocation segmen ts 

c annot be acqu i rea. Exam1nat i on of these eight core bore sampl es w i l l  

y i e l d  i nfl._,rn,,;t1on on the quan t i ty and the phys i c a l  and chem i ca l  state ot 

fusea core mater i a l s  beneath the l oose debris ana i n  the l ower p l �num .  

These examinat i ons wi l l a lso prov1de data o n  fiss i on product concen trat i on 

and chem i ca l  form. However, with only three core l ocations be i ng examinea, 

on l y  the ax i a l  and rad i a l  var i at i on i n  t�ese parameters wi l l  be 

determi ned. Measurement of az i mutha l  variat i on wou l d  requ i re that more 

samp l es be exam1ned . 
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F our fue l rod segments , two each from a part- l ength per i phera l contro l 

rod assembly and a part- l ength periphera l burn ab l e  po i�on rod assemb l y  wi l l  

be exam i ned. One of the fue l rod segments w1 l l b e  obta i ned from a l ocat i on 

near a contro l rod pos i t ion and one from a l ocat i on not near a con tro l rod 

pos i t i on. The con trol  rod remnant w1 l l  a l so be obta i ned. Exam i nat i on ot 

these three (two fue l rods , one contro l rod) rod segments w1 l l he l p  

determine the effec t of con tro l  rod mater i a l s  on the damage to adjacent 

fue l rods. The exam i nat ion of two fue l rods and one burnab l e  po i son rod 

remnant w i l l  be structured i n  a s i m i l ar manner. Fue l roo segments from a 

burnab l e  po i son rod and a contro l rod assembl y  i n  the l ower core reg i on 

w i l l  a l so be obta i ned and exam i ned, i f  poss i b l e. 

The l arge debr i s  samp l e  from the debr i s  bed be l ow the upper cavity 

wi l l h e l p  reduce the uncerta inty in the retai ned f i ss1on products 

(espec i a l l y te l lur i um) tha t was measured from the 1 1  grab sampl es a l ready 

exami ned. Ana l ys i s  of t h i s  l arge samp l e  w i l l  a l so he l p  determ i ne the 

ha.ogen i ety of the upper debr i s  bed and therefore the app l icab i l i ty of the 

d ata from the 1 1  sma l l samp l es to the ent i re debris bed . 

E l even o ther sma l l  debr i s  samp l es have been obta1ned from the l ower 

v esse l debr i s  bed. E xam i nat i on of these samp l es wi l l ind i cate the f i ss i on 

produc t retent i on i n  a m i x ture of mater i a l s  that probab l y  conta i ns more 

structural mater i a l  than the upper core debr is  bed. A large samp l e  o f  th i s  

l ower vesse l debr i s  w i l l  a l so b e  obta i ned and exam i ned t o  determ i n e  

homogen i e ty. A l so ,  a l arge samp l e  of l oose d�Lr i s  w i l l  b e  obtai ned from 

the l ower core support structure reg ion i f  poss i b l e. The debris 

exam i nat i on programs are i ntended to y i e l d  data on the pr i or peak 

temperature , mater i a l s  i nteract i ons , and mater i a l  compos i t i on and tens i le 

p ropert1es. 

In order to determ i ne f i ssion product chemi cal torm and f i ss i on 

produc t and aerosol i n teract i on w i th structura l mater- i a l s ,  sampl es w i l l  be 

obtained from �oth the reactor coo l ant system and the Ex-RCS fission 

produc t transpor t pathways. Samp les of h i gh pr1or i ty in the Ex-RCS are 

sedimen t samples and concrete samp l es from the conta i nment bu i l d i n g  

basemen t wa l l s and f l oor. Samp l es of h i gh pr iority i n  the reac tor coo l an t  
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system are adherent surface deposits on the B-loop RTD thermowell , the 

A-loop steam generator handhole cover liner , the B-loop steam generator 

manway cover backing plate , and the pressurizer manway cover backing 

plate. Sediment will be obtained for examination from the steam generator 

lower head , the top of the steam generator tube sheet , and the bottom of 

the pres surizer. 

The proposed financial plan for the SA&E plan is shown in Table 4, and 

the companion schedule of activities is  shown in Table 5 .  The list of work 

package numbers and titles on Table 4 identifies the entire Work Breakdown 

Structure for the SA&E plan. In brief , the SA&E Plan Work Breakdown 

Structure provides the following :  

1. Acquisition of the samples l isted in Table 3 in the Future 

Additional Samples column. For FY-1986 this includes : as man y 

core bores as pos sible from up to twelve locations during the 

30-days scheduled for core boring , six approximately 6-in. long  

fuel rod segments , control rod and burnable poison rod spiders , 

fuel assembly upper end fittings , fuel assembly upper sections ,  

additional core material samples from the loose debris at the 

floor of the core cavity and from the lower head region; RCS 

adherent surface deposit samples from a resistance thermal 

detector {RTD ) thermowell , a steam generator handhole cover 

liner , and from pres surizer and steam generator manway cover 

backing plates; RCS loose debris samples from the top of the 

steam generator tube sheets , the steam generator lower plenum , 

and the pressurizer lower head; and approximately 1 7  sediment 

s amples from the reactor building basement floor . Acquisition of 

the remaining samples is planned for FY-1987 and beyond. 

2. Examination of the samp l es listed in the Proposed Future Exams 

column of Table 3. For FY-1986 this includes initiating the 

examination of six core bores, four fuel rod segments , one 

control rod segment , one burnable poison rod segment , nine 

particles of the reactor ves sel lower head debris , two "large" 
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TABL E 5 .  TMI - 2  AE P SAMP L E  ACQUI S I T I ON AND E XAMI NAT I ON PLAN SCHE DUL E SUMMARY 
- - - - - -- - - - - - -----
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a .  hpec ted t o  conta i n  s p i der s :  upper Pnd f i l l ings Inc luding hol ddown 1pr lngs : spacer gr i ds :  and f u e l  r od ,  g u i de tube. control 
rod, burnab le pohon r od ,  and I n s t r ument s t r ing II!C l l eltl l . 

b. AHu""'d to c on t a i n  l ower end boxe s :  spacer gr ids : ful!l  r o d ,  g u i de tube, c on t r o l  r od ,  burnab l �  pohon rod and lnUr-nt 
s t r ing sec t l on 1 :  and 1 o l l d l f led prev i ous l y  mo l ten core ��a ter l a l . 

• ·  Inc ludes s t eam g�nerator I n s i des , pres sur i zer Ins ide,  preu ur l zpr surge l i ne,  deuy heat remova l l ine.  

d.  E xami na t i on wi l l  be pPr formed by an o u t s ide labor a t or y .  
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samp l es o t  core cav i ty f l oor l oose debr1s , the B- l oop hot l ey R TD 

thermowe l l ,  and approx imate l y  12 reactor bu i l d i ng basement 

s ed1ment s amp l es . In i t i a l exami nat i on of the rema i n i ng 

•Proposea • samp l es i s  p l anned for FY- 1 9H7  and F Y - 1 988 . 

The TMI-2 AEP w i l l  eva l uate the ava i l ab i l i ty of and pursue other 

resources to examine  a l l the samp l es l i sted in the F uture 

Add i t i onal Sampl es c o l umn of Tab l e  3 .  Poten t i a l  resources 

i nc l ude the NRC, OECD/CSN I ,
a 

and domes t i c  fue l s upp l i ers.  

a .  Organ i za t i on for E conomic  Cooperat i on ana Deve l opment . Comm1 ttee on the 
Safety of �uc l ear I nsta l l at i ons. 
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6 .  SUMMARY 

The TMI-2  Accident Eval uation Program Samp l e  Acquisiti on and 

Exami nation P l an presents a cha l l engi ng, h i gh-technol ogy program that 

addres ses the severe core damage acci dent i ssues set forth in the TMI -2 

Acci dent Eval uation Program document . The is sues aadressed incl ude reactor 

system therma l hydrau l i cs, core damage and damage progression , reactor 

vesse l fa i l ure , and fission product re l ease from the fuel ana t�4nsport ana 

retenti on w i th i n  the RCS. The p l anned exam i nations i ncl ude the fol l ow i ng :  

a. Physical samp l es from the upper p l enum, RCS piping, and vesse l 

internal s  to determ i ne temperature d i stribution . 

b. Core debris grab samp l es from the core and l ower p l enum regions 

to characteri ze materia l s  i nteracti ons and fissi on product 

behavior. 

c. Fue l rod segments from the upper and l ower porti on of intact 

peri phera l assembl i es to provi de estimates of temperature, 

fission product retent ion, and the effects of contro l ana poison 

rod mater i a l s  on core damage. 

d. Core stratifi cation sampl es for spatia l determi nat i on of core 

damage, materi a l  interactions, and rel ocation of previousl y  

mol ten materia l s. 

e .  Lower core support, core instrument support, ana l ower vessel 

head area structura l component sampl es to hel p  determine the 

extent of damage to core boundary materi a l  and reactor ves sel 

wa l l s. 

f. Ex-vesse l  and ba l ance-of-pl ant samp l es to provi de data on f i ss i on 

products,  such as chemi ca l  form, materi a l  assoc i at i ons , and the 

extent of rel ease from the reactor vessel and transport to the 

TMI-2 pl ant. 
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In add i t ion , the Samp l e  Acqu i s i t i on and E x am i nat i on program i s  des i gned t o  

( a ) b e  f l ex i b l e  to  accommodate new f i nd i ngs , i nformat i on ,  ana k now l edge 

that may become ava i l ab l e  from e i ther th i s  exami nat ion p l an ,  the GP U 

� uc l ear defue l i ng program ,  or any SCO research program ,  ( b )  be upd a ted 

annua l l y dur i ng the evo l ut i on of the TMI-2 Acc i den t Eva l ua t i on Program , an d 

( c )  be conducted i n  accordance w i th DOE contrac tor bus i ness prac t 1 c�s for  

effec t i ve accomp l i shment o f  government-funded projects . 

• 2 7  
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