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TMI Offers Unique Opportunity 

Researchers are taking advantage of 

the unique opportunities offered by the 
TMI Unit-2 accident that occurred on 
March 28, 1979. Damage to the reactor 
core and the release of fISsion products 
within the system give researchers the 
opportunity to: 
• measure the performance of 
instrumentation. electrical, and 
mechanical equipment within the reac
tor containment building during and 
after the accident, 
• determine physical damage to sur
faces, components, and equipment 
resulting from radiaticn exposure, 
• assess core damage for 
metallurgical and physical behavior of 
fuel, clad, and core components during 
and after the accident, and 
• assess new technological 
developments for decontamination and 
the disposal of radioactive waste. 

These activities wiil add to current 
knowledge on light-water-reactor 
behavior following accidents involving 
core damage. The resultS could lead to 

improvements in plant safety. reIiabili in the design, construction, operation. 
t"y, regulation. and operation. Also, the and maintenance of nuclear power 
information will benefit those engaged plants. 

Three Mile Island-L(M:ation of the nation's most severe commereiaillUclear 
power plant accident. 

TMI Unit-2 Technica1 Information and Examination Program Update 

This first publication of the TI & EP Update introduces the TMI-2 Technical Information and Examination Program. 

The Update is specifically designed to highlig.\tt data and information obtained as a part of the TMI-2 Information and 
Examination Program. Since this is the initial Update, our intent is to provide an introduction of the program. The Update will be 
issued as sufficient data or information is obtained to justify publication. Only summaries will be provided in the Updat'!; however. 
more detailed information will be available in a data bank which is currently under deveiopment. In a later Update, a procedure for 
obtaining this information wiD be outlined. We hope these mechanisms satisfy requirements of aU interested individuais and 
organizations- for data and information from this program. 

Interested individuals and orpnizations can obtain a complimentary subscription by filling out the form on the inside paaes and 
mailing it to TI &. EP Update. EG&G Idaho, Inc., P.O. 130X 88, Middletown, PA 17057. 



Participants Form Information and Examination 

Program; Seek Generic Data from Unit-2 Accident 


Model of TMI Unit-l oonwnmeat bulldiDl shows penetration location. 

Camera, Radiation Probe Explore C,ontainment 

Four groups, with a common 
interest in obtaining valuable generic 
information from the 'Th'"d Unit-2 acci
dent, jointly established the TMI 
Unit-2 Information and Examination 

Since the accident, the TMI Unit-2 
containment building has been dark 
and inaccessible except through the eye 
of a small video camera. 

On November to, 1979, a nine-inch 
diameter hole was drilled through an 
inner flange of an existing spare 
penetration (see the photograph 
above), and a video camera, an 
associated strobe light, and a radiation 
probe were inserted into the contain
ment through the opening. During that 
day, more than two hours of video tap
ing was done. The camera, equipped 
with a zoom lens and capable of scan
ning 360 degrees, relayed good quality 
video tape information, but was· 

Program. The Department of Energy 
(DOE), the Nuclear Regulatory Com
mission (NRC). the Electric Power 
Energy Research Institute (EPRI), and 
the General Public Utilities Company 

limited in nw..ge and did not permit 
inspection of the water surface. 

Radiation readings from the 
installed probe were taken on 
November 11, 1979. Gamma radiation 
levels were in the 3 to 5 rem per hour 
range, and beta radiation levels were in 
the range of 400 reInS per hour. 

At present, Metropolitan Edison 
Company is documenting the results 
and conclusions from the review. of the 
tapes. Initial reviews do not. show any 
structural damage. Final evaluation is 
forthcoming and preparations are 
being made fof Initial entry into the 
containment. 

(GPU) signed a coordination agre 
ment on March 26, 1980, whit 
documents these common interests. 

EG&G Idaho. Inc•• has staffed t} 
Technical Integration Office (TIO 
which reports to Dr. Willis W. Bixb' 
the DOE Manager of the TMI Sii 
O{fi.<:<:. The TCO is responsibCe. for tf 
day-to-day management of the Infol 
mation and Examination Program. 

The TIO staff and their respecth 
areas of responsibility are as fonow~ 
Harold M. Burton, EG&G Progrm 
Manager~ Gregory R. Eidam, Radb 
tion and Decontamination Techni~ 
Coordinator; Robert E. Holzwortl: 
Mechanical Systems and Rad Wast 
Technical Coordinator; James Vi 
Mock, Instrumentation and Electri~ 
Systems Technical Coordinator 
Dennis E. Owen, Fuels Techni~ 
Coordinator; Frank J. Kocsis. COIl 
figuration and Document Contre 
Technical Coordinator; Joseph R 
Kerscher, Planning, Scheduling, aIlJ 

Budgets Coordinator; Donna l 
Morris. Material and Contracts COOl 
dinator; and Marilyn R. Rehbogen 
Secretary. 

PubDsbed by tile Technical Integra
tion Ofrrce, Confi,uratloll Docu
ment Control Section, EGAG Idabo, 
Inc. under Contract DE·AC07
7ID01570 to the U.S. Department of 
Energy, P.O. BoA 88, Middletown, 
PA 17057. Phone (717) 943-8486
FrS 590-3933. 
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B&W Samples Reactor Building 

Reactor coolant has been sampled 

regularly since the TMI Unit-2 accident 
and then analyzed by Babcock & 
Wilcox for specific radioisotope activ
ity. Data collected from the samples 
will be used in the fission product 
transportation and deposition task, 
part of the Technical Information and 
Examination Program. The graph 
below shows some sampie results. 

Babcock & Wilcox analyzed other 
samples in the reactor building such as 
the sump 00 October 20, 1979 (see the 
table to the right). and the air on 
February 13, 1980. The sample from 

TMI-l reactor coolant samples revHl 
radioisotope concentra!ioDS. 

the reactor building air documented 
spccific radioisotope concentrations 
(e.g., 8SKr activity of 11lCilml, 134cs 
activity of < 7 x 10-6 l1Ci/ml, 137Cs 
activIty of<3.2 x 1O-51-Ci/ml). 

The owner of TMI Unit-2. the 
General Public Utilities Company. 
measured the radiation in the reactor 
building on December 14, 1979, as one 
of the many preparatory steps for entry 
into the reactor, and to provide basic 
planning information for subsequent 
decontamination efforts. The measure
ments were perfom1ed throUgh a shaft 
called Penetration R-626, using various 
instruments (see the chart below). The 
calculated dose rate to the skin. based 
on the observed beta dose in the 
building, lies within a range of 100 to 
350 rad/br. 

to 

TLD Iret 

*RMS-l 

Gamm. dose "de tmr/hrl ., 

DiffereD! iD'rumCUts sllow dose nates 
inside the TMI-lreactor buHdmJ. 

Analysis ResllIl 

Unmlered: 

131cs (llCi/g solution) 136 

134cs (j.tCilg solution) 21 

F1Urale: 

Na (ppm) 1250 ± 100 

CI (ppm) 10 :t 2 

B (ppm) 1690 ± 40 

pH 8.6 ± 0.2 

90Sr (j.tCi/g 5Olulion) 4.8 ± 1.2 

137Cs (uCi/g solution) 135 

134Cs (JJC11g solution) 26 

3H (].lCi/g solution) 0.92 

Gross Alpha (J.:Ci/g solution) « X 10-6 

Gross Beta ()lCi/g solution) 149 

Sr-89 (jlCi/ g solution) 37 ± 4 

Filterable Solid 
(>JCilg solution): 

137Cs 0.2 

134C~ 0.03 

103Ru 3.0 X 10-3 

140La 8.0 X 10-3 

l44ca 3.0 X 10-3 

9SZr 1.0 X lO-3 

9SNb 4.0 X 10-3 

S4Mn 1.0 X io-s 

__________~----------------------_____ I 
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Oak Ridge Analyzes "Cookie" from Containment Building 
A disc (cookie) was cut from a shaft 

called Penetration R-626 in the TMI 
Unit-2 reactor containment building. 
Oak Ridge National Laboratory 
analyzed the 9-in. Type-304 "cookie" 
made of stainless steel. 

The test results indicated that signifi
cant amounts of surface contaminatior. 
may remain following the decon
tamination process; however, the 
decontamination method described 
below reduced the background radia
tion levels due to surface contamina
tion to about J. to 2 mrfh:: beta
gamma. 

When Oak Ridge received the disc, 
the initial radiation readings were 
80 mrfhr beta-gamma and 6 mrfhr 
gamma at 2 in. from the disc surface. 
See the table at the right for the 
analysis results. 

The disc was cut into sections (refer 
to the photograph) for decontamina
tion tests. The standard Bechtel Cor
poration Specification CP-952 decon
tamination series removed approx
imately 98% of the contamination 
from piece 3c. Wiping with dry 
cheesecloth removed approximately 
38OJ{I of the activity from piece 3a, 
while wiping with wet cheesecloth 
removed 17 070 of the activity from 
piece 3b. The apparent inconsistency 
between the wet- and dry-cheesecloth 
methods may be due to nonuniform 
contamination levels on the disc 
surface. 

EG&G Idaho, Inc •• P.O. Box 88 
Middletown, PA 17057 

Total Activity 
on Disc 

Isotape (in gCi) 

6OCo 0.019 6.09 X 10-5 

134Cs 2.68 8.4 X 10-3 

137Cs 12.7 4.0 X 10-2 

Penetration R-626 "cookie" is sectioned for decontamination tests. 
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Containment Airlock 
r The TIAEP Update iJ SPuijlcaUy" 
designed ro highlight data and 
infonnation obtained as pan of the 
TMI·] Technical informarion and 
EXilmination Program (Tl&EP). As space 
pennits, thll TlAEP Updllte _y feature 
cerulin TMJ·Ttdated. articl,s which, 
rhough flor part of the TI.J.EP, would be 
of genual intlfl'est to rhrl scientijlc 
commumty. 

'  J 

Groups Use TI&EP to 
Gather Unit ..2 Generic 
Information 

Four groups organized the 
Unit-2 Technical Information 

TMI 
and 

Examination Program (TI&EP) to 
g~l.ther valuable generic information 
about the Unit-2 accident. The four 
the U.S. Department of Energy 
(DOE), the U.S. Nuclear Regulatory 
Commission (NRC). the Electric 
Powez: Research Institute (EPRI). and 
General Public Utilities Corporation 
(GPU) - compose the Coordination 
Group for the program. 

EG&G Idaho, Inc., staffed the 
Technical Integration Office (TIO) for 
day-to-day management of the 

Continued on following page 

·Door Freed 

A small pin, which acts as a safety 

device, apparently caused the 
malfunction of the TMI Unit-2 
containment door locking mechanism 
that preventea entry, into the 
containment. On May 20, a two-man 
entry team spent 13 minutes trying to 
turn the containment door locking 
wheel before haiting the effort (see 
photograph)_ TMI officials report that 
tbe pin has been freed. and the locking 

. mechanism now appears to be 

operatiDi properly. 


Following extensive evaluation, a 

small hole was drilled into the 

containment door behind the pin, 

which freed the pin and allowed it to 

return to its normal position. TMI 

officials believe that corrosion may 

have frozen the locking mechanism. 


Proper operation of the locking 

mechanism has since been verified. and 

the containment was entered on July 

23. Information obtained during the 

containment purge and early entry will 

be reported in a future issue of the 

TI&EP Update. TMI officials stress 


that the airlock door can still be shut 
and sealed. 

TMI UDit·2 coDUiament door-loc:king 
mfthaaislll mallunetion aborted first entry 
attempt 

TI&EP Establishes Data Bank For Nuclear Community 
The Three Mile Island (TMI) Unit-2 Technical Information and Examination Program (f1&:.EP) is establishing a data bank of 

material related to the TMI-2 accident. The data bank will include data, anaiytical reports. and design reView documents produced 
since the accident. The information will be stored on the Zytron compu!er system at the Elearic Power Research Institute Nuclear 
Safety Analysis Center at Palo Alto, California. The data bank information will be available to program participants and others and 
win benefit the entire nuclear community by enhancing nuclear plant safety and reliability. InitiaDy, aD information retrieval wilt be 
through the Technical Integration Office. Information distribution will be done on microfIChe. Futu."C issues of the TId£P Updare 
will include instructions for information retrieval and will list both new documents acquired and data developed. 

Any information you may have which could be a useful input to the data bank should be sent to the T/d£P Update, EG&G 
Idaho, Inc .• PO Box 88, Middletown. PA 17057. Any questions concerning the type of information needed should be directed to 
Frank Kocsis, Cont1gUration and Document Control Coordinator. phone number (717) 948-8486. FrS number 5go.3933. 



Unit·2 Generic Information 
Continued from page I 

program under contract to DOE. 
EG&G officials recently signed a 
contract with GPU to act as the 
interface between GPU and program 
agencies for work in the information 
and examination program. TIO will 
schedule work to be done and compile 
necessary documentation. 

NRC licensing, inspection, and 
enforceatent activities are unaffected 
By the contract. GPU and its 
contractors wii! perform all work 
within the Unit-2 facilities. 

Analyses Completed 
on Containment 
Air Sample 

EXXON Nuclear, EG&G, and 
GPU scientists recently completed 
analyses on air samples drawn from the 
Unit-2 containment building. The 
samples were taken in April, 1980, to 
provide data requested by the TMI 
Working Group. The samples were 
taken using a glove box and sampling 
apparatus installed in containment 
penetration 626. The analyses· were 
completed on June 27, 1980. The 
results are presented in the table below. 

Airsampie 
analysis results 

Activ!ty(a) 
Isotope (iii microcuries per 

cubic centimeter) 

tritium 5 ± 1 x 10-5 
carbon-14 4±lxIO-i 
iron-55 less than 6 x 10-11 

cobalt-58 less than I x 1O-1l 
cobalt-60 tess than 1 x 10-11 

krypton-85 0.93 ± 0,07 
strontium-89 1.1 ± 0.5 x 1O-1~ 
strontium-90 2.2 ± 0.2 x 10-10 

ruthenium-I03 less than 2 x 10-9 

ruthenium-l06 less than 2 x 10-10 

iodine-129 6 ± 2 x 1O-!i 
cesium-I 34 1.7 ± 0.1 x 10-10 

cesium-I 37 9.3 ± 0.3 x 10-10 

uranium-235. less than 5 x 10-12 

uranium-238 less than 2 x 10-11 

plutonium-238 less than 8 x 10-12 . 
plutonium-239 

and -240 less than 2 x 10-12 

(a) Less than indicates below 
detectable limits jor the analytical 
techniques available. 

Workmen chugiDI EPICOR·1I rain cuk. 

EPICOR..II Cleaning Waste Water 
More than 365,000 gallons of 

contaminated water have passed 
through the EPICOR-II water 
treatment system as the first major step 
in cleaning up the Unit-2 facility .at 
Three Mile Island. 

The processing through a system of 
three large resin casks began last 
October with water from holding tanks 

The EPICOR·II system 

in the auxiliary 
125,000 gallons 

building. 
remain 

About 
to be 

processed. 
uses two 

filtering and demineralizing casks, 
each four feet in diameter by four feet 
high, and a final polishing cask that is 
six feet in d:ameter by six feet high. 
The water is decontaminated by 
filtration and ion exchange to extract 
strontium and cesium. 

The resin casks are housed in a 
chemical cleansing building. The water 
moves into the system via shielded lines 
from the auxiliary building. If 
necessary, water can be c~led through 
the system a second time for additional 
purification. 

A typical precessing run handles 
about 17,000 gallons of water before 
the resin casks require changing (see 
photograph). Water samples are taken 
about every 1500 gallons at points 
before and after each filter. The 

processing rate averages 10 gallons a 
minute. 

The waier after processing is 
considered releasable under 
Environmental Protection Agency 
regulations, but is being stored in tanks 
on the island until a programmatic 
environmental impact statement is 
prepared. The spent resin casks also 
are stored in a shielded facility on the 
island. 

Tbe TI&EP Update is Issued by 
tile EG4G ldabo, Jnc., Technical 
.atearation Office, Configuration 
Doeumeal C41ntrol Section, under 
contract D~AM07·761D01570 to abe 
Department of EBerlY, PO Box 88, 
Middletown. PA 17657. Telephones 
(717)9.41-8516 or FIS 590-3933. W. 
W. Bixby Is mDlller of the DOE
TMI Site Office. H. M. Blinon is 
manaler of lhe Technicalln1llration 
Office. D. M. Grigg is malU1ginc 
editor of the TI&EP Update. 



Techniques Being Investigated for 
Early Core Damage Assessment 

112sertion of an underwater 
television camera through a control 
rod drive mechanism nozzle may 
provide the first visual assessment of 
core damage in the TMI Unit-2 reactor 
vesseL The camera insertion is part of 
the potential early core damage 
assessment before the reactor vessel 
tophead is removed, according to 
"Dennis E. Owen, Fuels Technical 
Coordinator of the Technical 
Integration Office, and George 
Kulynch of Babcock & Wilcox. 

The core damage assessment may 
use thr:e different approaches: 
• 	 Visual inspection of the core 
• 	 Temperature and flux mapping of 

the core 
• 	 Damage mapping of the core. 

The visual inspection may use 
control rod drive mechanism (CRDM) 
and thermocouple penetrations in the 
reactor vessel head. Following removal 
of a CRDM. a radiation-hardened, 
underwater television camera may be 
inserted through the 2.S-inch-diameter 
opening in the CRDM nozzles, thus 
permitting visual inspection of the tcps 
of the fuel elements. Visual 
examination of the peripheral areas of 
the core may be accomplished by 
inserting a borescope through some of 
the eight thermooouple penetrations. 
The thermocouple nozzles are on the 
outer perimeter af the vessel, where it 
is expected that the fuel may still be 
intact. 

While the CRDM is removed, 
engineers could insert tooling to try to 
extract samples of core debris and 
determine whether any slumping of 

debris has occurred. Ower. said the 
samples would be taken to a remote
handling hot cell for analysis. Analysis 
of sampies would aid in planning the 

. reactor core removal. 
The temperature and flux mapping 

phase of the assessment could make 
use of instrument strings that run 
inside the reactor core. A small
diameter, swaged tube inside the 
strings. usually used for flux wires, 
provides a path for thermocouple 
insertion. The thermoooupies would 
allow temperature measurements and 
locate physical blockages that might 
indicate coolant flow blockages within 
the core. Flux wires also are being 
considered for use in providing 
information about fuel distribution in 

the subcritical areas of the core. 
The damage mapping phase of the 

assessment makes use of the 
instrument string guide tubes following 
withdrawl of the instrument string for 
analysis of the self-powered neutron 
detectors and other components. Both 
gamma and neutron detectors are 
under consideration for use in the 
instrument guide tubes to provide both 
radial and axial maps of the extent of 
reactor core damage. Owen said. 

Additional detectors are being 
considered for insertion in the 
instrument guide tubes to check fuel 
redistribution, the extent of oxidation 
within the core, and mechanical 
strength of the core materials. 

Local Residents Monitor 

Environmental Radiation 


Each day in 12 Pennsylvania 
communities within a S-mile radius of 
TMI Unit-2. specially trained residents 
take readings from radiation 
monitoring equipment located in 
municipal garages, firehouses. and 
sheds. These readings are part of the 
Citizens' Radiation Monitoring 
Program, a joint project of the U.S. 
Department of Energy (DOE), the 
Pennsylvania Department of 
Environmental Resources (DER), the 
Environmental Protection Agency 
(EPA), and Pennsylvania State 
University. Readings taken since May 
15 show normal background radiation 

levels, according to G. R. Eidam. 
Radiation and Decontamination 
Project Coordinator for the Technical 
Integration Office. " 

Each day after the equipment 
readings are recorded. a DER 
employee collects the data for 
compHation. DER distributes the data 
each weekday to the General Public 
Utilities Corporation and local 
officials of the Nuclear Regulatory 
Commission. DOE, and EPA. The 
Pennsylvania governor's office releases 
the data to the news media. 

Circumstances can alter the reading 
Continued 
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Corliinued 
schedules, however. While krypton-SS 
wa~ being purged from the TMI Unit-2 
containment building. some 
communities chose to monitor the 
instruments either continuously or on 
an hourly basis. Residents of the 
communities can view and read the 
instruments at any time. 

The program began early [his year 
when DOE and DER representatives 
visited officials of 12 communities and 
explained the proposed monitoring 
concept. From a list of 50 people 

supplied by community officials, 
course organizers enrolled residents to 
attend 36 hours of radiation 
monitoring training presented by 
Pennsylvania State University faculty 
members over a 2-t!2-week period. 

The course included a day of 
training at the Breazeale Nuclear 
Reactor Facility at Pennsylvania State 
University at State Coilege. where the 
residents learned to take readings of 
argon-41 with the same equipment they 
would later use in their communities. 

They also participated in the 
,alibration of the monitoring 
instruments, using a krypton-85 source 
inside a plastic tent. 

The monitoring equipment includes 
a Ludlum 177 radiation monitor with 
an Eberline HP-260 two-inch-diameter 
probe. a Rustrak recorder, and a Lear 
Siegler Inc. gamma rate recorder. 
Eidam said the equipment selections 
were based on sensitivity for detecting 
beta-emitting radionuclides (i.e" 
krypton-aS) and durability. 

t'ilIUftfl.-2T~I~.I:I~""'" 
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inside the building were lower than 
anticipated. The team completed all 
tasks planned for the entry; 

The team members were Sam 
Griffith, 28, a h.ealth physics 
technician with Nuclear Support 
Services Inc.; Larry E. Eberly, 44, an 
instrUment and control techl)ician with 
Metropolitan Edison Company (Met
Ed); Guy E. Wise, 45, a M-;t-Ed 
machinist; Richard Croll, 28, a 
radiation-chemical technician With· 
Met-Ed; and Peter Keegan, 27, a Met
Ed senior health physics technician. 
Griffith was also a member ofthe team 
that performed.' the . second 
containment entry (see a,rticle;on inside 
pages). .,.,. 

Dupng the entry, Wise arid Croll 
repaired the locking me~haDism ofa 
personnel airlock that is part o.f the. 

'eql:.!jpment hat<;h, (refer .to, location 
maps on the inside.pages),The doors 
to this airlock have beenshui sihc~ the, 
incident on March ·28" 1979.. Other
team members ,coiirpJe.t~d;a_ . 
radiological surVeY ofcore flood'tankS, 
perfodned m~dntenaIl.ceo:ti t"'f() 
monitors t!iatk.e¢poper:ators apprised . 

of' ' . aVi~~~~.ir~:;~t~~.p~fJ; 
n~<,,-"',a __....~¥.__.,..,:_,to'lif~,thC/I'~actor '.• 

-. "\,< ' 

• '." • ~ .: • ., < <' ,," '.:' • ',:, • 
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ThirdSucces$ful'·Containmeu,t 

Entry Completed 

Five men completed the third 
successful entry into the Unit-2 
containment building on October 16, 
1980. They were able to stay longer 
than planned because radiation levels 

previous entries; surveying radiation 
levels in the area around HP-RT-211, 
the radiation deteCtor removed during 
~he second entry; and removal of a 

C.ont.;nued on page 2 

This TI&EP Update highlights the 
venting of the containment and the 

. first titRe containment entries at 
TMI Ullit-l., This information, 
although not entirely It part of the 
tecbnical iGforruation and 
exlmlination prog.~, j" considered 
of generai illttrest tl) the scientific 
community.

'-



On August 15. 1980. a four-man 
::am made [he se~ond entry into the 
'MI Unit-2 contairurent and visited 
:ie J47"foot level,Qr operating floor. 
Dr the fir~t time !iin~e the Match 28, 
979' incident-While theni, 'they 
btamed radiation· of 100 to 
00 miliirelli per (See . 

.. . ·."The 

After turning on the 3Q5~foot and 
347-foot levet'lights, theieaniobtained 
radjati()n· re~!:Hl~gs.andso:r-face 
contaminatioilsru,nplesin.areasof the 
305-foot level. n.otsurYeYed during L'1e 
first,emry':.:;g~rliati~n. readings. on the 
305-fodtAevelinchided: north .of the 
op.enstaiFyji:;ll;i~!:mlbt(focation A}; 

.five to)evenf¢,from.:cthe sump water 
(usiilga t¢let~tPr1. Aotb4s remlhr 
(locati()Il<B);.at~coIltaii:with the
floor' diai)i" . ..... flood 

•..Ai)lillUftHUlfleJ.!U li!;m:ry 

20mpleted 
-:ontinued from page 1 

,ection of cable that was connected to 
{P·RT-2It. 

The (eam recorded radiation 
eadings of between 200 and 500 
n11lirem (mrern) per hour on the 
105-foot elevation, or entry ievci, and 
III average of 150 mrem peT hour on 
he 347-foot elevation, or operating 
100r. 

Wise and Ebuly left the building 
,fter the fint hour, staying twice as 
ong as was planned. Keegan left with 
hem when a l~amera malfunctioned. 
-I.e ';1>"aS sched-..<led to join Croll aud 
}rHfth, who were inside for 90 
ninu;es (30 minutes longer than 
chedliled). 

Acrual radiation doses to the team 

Opf::rating Floor Rarliation 
Measilrements Taken During 
Second Entry 

members were well below the 625· 
mrem limit set for the entry; they 
ranged from ZoiJ to just over 450 
rnrern. By comparison, .the company 
quarterly limit is 1Z50 mrem 811dthe 
federal quarterly limit is. 3000 rorem. 

During the entr.{. the team wore 
cotton overalls instead of the heavie: 
fireman's coats worn during the first 
two enLries. They aillo wore batter-i
powered air filtration devices \\-ith 
positive-flow air masks, rather than the 
oxygen tanks worn during the first 
entry. 

The entry preparations ami ,=ontrol 
center activities were videotaped by the 
TIO. These tapes win be narrated by 
the entry team manager and will be 
available for training critiques and 
management briefing. 

· . ~!iePbbo::.;nes~.;.ll(~~i'7:i~8:i;~: 
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. and water S:(ains on equipmeht elF.a 
floors of the 347-foot lev.:;)i, describing 
the conditions as similar to those found 
on the 305~foot levet during the first 
entry. Officials said no significant 
.structurai damage was seen; however, 
elevated temperatures had partially 
melted ·a telephone hOllsing, plastic 
rope, and some yellow plastic sheeting . 

. Behrle reported seeing pieces of what 
appeared to be wood floating in the 
dark sump water that fi!lea the 
containment below th~ ground level. 
AIl estimated 700,C"':;0 gallons of 
contaminated water are believed to be 
in the sump. 

Experiments conducted by tht 
teams included placing two trees 01 
thermoluminescem dosimeters in the 
containment for protective covering 
and directional dose tests and wiping a 

The walls of tbe transfer caila1 are clean. The stidd tanks around· the . portion of the 305-foot ie-.el flom 
head are dry. On the reactor bead, the cooling rIms and asscciated eleciricai leat1i Continued on page 4 
:lppeal" to be dean. 

linear decrease from 3 to 5 rem/hr on 

the 305-foot level to t80 mrem/hr on 

the 347-fo01 leveL 


Radiation sltI"Veys on the 347-foot 

level revealed 600 mrem/hr at the 

decking outside the enclosed stairwt"ll 

(location 1) and lOO mrem/hr along the 

south containment waH (location J). 

Southeast of the head storage stand 

(location K). the readings increased to 

400 mrem/hr. Other radiation levels 

measured on the 347-foot level 

included: fuel handiing bridge 

(location 1~).100 to 400 mrem/hr; 15 

feet from the reactor head and stud 

bolts (location M), 125 .mrem/hr; 

pressurizer spray line (location N). 2.5 

rem/hr; over core flood tanks 

(locations 0 a;id P), 250 to 300 

mrem/hr; and behind the enclosed 

stairwell (location Q), 50 mremlhr. 


Swipe!' taken on the 347-foot level 

yielded average cesium-13.4 and 

ces~um-137 concentrations of 9.0 x 

10-3 and 5.6 x 10-2 fJevcin2 A view of tttq~rill pia1e OD·top of the .eont~1 ~d drive mecfuJrdsms: The entry 

respectively on the flno); and of 2.5 x team reported·il waS .dry ID!.d "Ieaa with .nodebrls . on· it. 


"~ '. -,. '. . ", .: ' .. : ','. -. 

10-5 and 1.5 x 10-4 IlCilcm2 

respectively on the walls. Strontilml-90 

concemraticllls were found to be 3.1 x 

10-5 ~Cilcm2 or It:sso.D the floor. 


The team~ Jook ".67 photQgraphs 

during the entry.;. The:pholographk 

~urvey On the· 305~fpot<level showed .. 

more details . fioIn 

:h(; first ,",Vj'UC:;>'t'U..j," 

.1980, and· 
£howed 





PI. t::am membf.r takes beta radiation survey at the bottom of tbe rea.;;tor cooler Pllmp stand. 

Two guide stud; ~est ontbe s~()rage stands for reactor .essel 
stuib. Afte~ tbe inlfinl fueUng efforts.· tile glUde $tuds. 
were wrapped iD.ptilstic. Melted plastic is at the bottom 6f the 
stand. In addition, Ii sectIDn ~f magenta and yellow plastic 
rope has melted to the stand base. . . 
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ICorltainmeht;'VentingRelt!.tlses, 
43, OCufies of Krypton-8S " 

A two-week project to vent, 
krypton-aS from the Unit-2 
containment building released an 
estimated 43,000 Curies of the isotope 
to the atmosphere between June ~S' and 
Juiy 11 of 1980. Monitoruig'-by 
General Public Utilities COl1?ot~tiQ:n 
(GPU) and federal agencies indicat~ 
tbe maximum offsite radiation doses 
during the venting were 4.34 millirem 
(mrem) to the skin and 0.044 mrem to 
the whole body. The maximuni {loses 
allowed by the NRC are 15 mrem to 
sk~n and 5 mrem to the whole body. 

GPU officials .'litributed,~,tll,e 
difference between the actual 'release 
and the prerelease estimate of 51,000 
Curies to deliberately conservative 
~stimates of the containment volume 
md the amount of kry-pton trapped in 
:he buHding. Original plans called for 
'he venti,ng procedure to take from two 

to 'four weeks using the r,;actc< 
building purge system to effect the 
operation. ' 

The venting beganJune 28 after the 
'Nuclear Reg"latory Commission 
(NRC) approved the operation. Mter 
four mmutesof venting, however, 
radiatiori monitors sounded and 
officials halted the procedure: 

Late in the afternoon of June 28, a 
five-hour test of venting rateS began. 
The test helped engineers conclude that 
the radiation monitor alarm was, 
erroneous. Venting was resumed at 3 
,p.m. June 29, using' the hydrogen 
purge system to obtain a smaller air 
flow rate. 

Engineers used the system for the 
next 10 days, admitting fresh air to the 
containment as krypton mixed with air 
was discnarged through filtering 
mechanisms, past radiation monitoring 

Two Engineers First to Enter 
Containment ~Since 1979 Incident 

On July 23, 1980. William H. 
Behrle III and Michael Benson became 
lhe first persons to enter the Unit-2 
containment building since the March 
28, 1979 incident. Doring tlie entry, 
they visited the 305-f09t elevation, or 
~ntry level, to conduct radiological and 
photographic surv,eys of ;condItions 
with.1n the containmenL(See 
lccompanying location map.) Whilein 
:he containment, they used two-way" 
'adios to cOmrrlunicate with the 
lOmmand center. Betide and Benson 
U'e both engineers. employeg "by 
¥fetrop6Iitan ljdisonCompany. a 
;ubsidilil'Y of G¢n~ial Public: llJiliti~ 
;orporation .(GP:U)~ , .' , 

)Vl1lle in th~. c'~u':(~IDr1llJ,en,tji~Ui
ook M',p,holrographli. """,.f...... 

Location 
Enclosed stajrwell 
Metal d~k for covered floot hatch 
Edge,of metal-covered floor hatch 
Air cool~rs ',' 
Top of open stairwell 
D-ring and li~er ' 

. Flo9r, drains(t~ge): 

~ore"riooCipi,p~g" 


'~~:~;~~~I'iPitlg:. ' 
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Groups Use TI&EP to 
Gather Unit-:! Generic 
Information 

Four groups organized the Nl 
Unit-2 Technical Information and 
Examination Program (TJ&EP) to 
gathe'r valuable ,enerie information 
about the Unit-2 accident. The four 
the U.S. Depa."1ment of Energy 
(DOE). the U.S. Nuclear Regulatory 
Commission (NIlC), the Electric 
Power Research Institute (EPRI), and 
General l:'ubbc Utilities Corporation 
(GPU) - compose tbe Coordination 
Group for the program. 

EG&G Idaho, Inc., staffed the 
Technical Integration Office (TIO) for 
day-to-day management of the 

Continued on followln, JHIP 
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oContainment Airlock 
o 
..,J 

·Door Freed 

A small pin, which acts as a safety 


device, apparently caused tbe 

malfunction of the TMI Unit-2 

containment door locking mechanism 

that preventea. entry into. the 

containment. On May 20, a two-man 

entry team spent 13 minutes tryinl to 

turn the containment door loctiDa 

wheel before bahinJ the effOrt (see 

photograph).' TMl offICials report that 

the pin has been freed, and the lockinJ 

mechanism now appears to be 

operatinl properly. 


FonowinJ extensive evaluation, a 

small hole was drilled into the 

containment door bebind the: pin, 

wbich freed the pin and allowed it to 

return to its normal position. TMI 

officials beDeve that corrosion may 

have frozen the la<:kinJ mechanism. 


Proper operation of the lockinS 

mechanism has since been verified. and 

the containment was entered on July 

23. Information obtained during the 

containment purp and early entry will 

be reported in a future issue of the 

TI&EP Updlzt.. NI officials stress 


N 
Q) 

W 
N 
~ 

that the airla<:k door can still be shut 
and sealed. 

TI&EP Establisbes Data Bank For Nuclear Community 
Th. Three Mil. IsJaad (TMI) UDit-2 Tcc:bnicallnfonnation IUd E:unDnatioa ProIIUl (TLlEP) Is atabIishiDa • data bIDIc: of 

material reiated to th. TMI-2 ac:cident. The data bIDk will include data, analytbl rlpOlU, IDCl daipmin< c:IocumerUs produc:ed 
since the accident. Thll: iDformation will be stored on the Zyuon cornp1Itet QSt_ at the EIecuic p.,... a..dllD.sdtute Nuclear 
Safety Analysis Center at Palo Alto, California. The databIDk iDformationwill be available to prop'aIDpaniI:ipaau IDCl otb.en IDCl 
wiD beneilt the entire nudear community by enhancin. DUclear pllDt safety IUd reliability.IDicidy.1Il iDfOl'llWioD reuilY8l wiD be 
throush the Tcc:bnicall'atelradon Office. Information distribution will be done on microfiche. Future __ of the T1UP Updtne 
will include instnldiOlll for iDformadon remlY8llUd will list both new clOcumeau ICqUin:d IUd data dewIoped. 

!tAY information you may have which could be a useful input to the data but should be seat to the nitEP U~. EG&O 
Id,aho, Inc., PO Box 88, Middletown, PA 11057. An}tquestions conceminl the type of !nf~DCIdecIIbould be dircc:tcd to 

, ,Frank Kocsis, Confipntion and Document Control Coordinator, pboae number' (71'7) 948 .... Fl'S nlllllber 590-3933. 



Unit·2 Generic Information 
Continued from page J 

program under contract to DOE. 
EG&G officials recently signed a 
contract with GPU to act as the 
interface between GPU and program 
agencies for work in the information 
and examination program. TIO will 
3chedule work to be done and compile 
necessary documentation. 

NRC licensing, inspection, and 
enforcement activities are unaffected 
By the contract. GPLT and its 
contractors will perform all work 
within the Unit·2 facilities. 

Analyses Completed 
on Containment 
Air Sample 

EXXON Nuclear, EG&O, and 
GPU scientists recently completed 
analyses on air samples drawn from the 
Unit·2 containment building. The 
samples were taken in April. 1980. to. 
provide data requested by the TMI 
Working Group. The s&mples were 
taken using a glove box and sampling 
apparatus installed in containment 
penetration 626. The analyses were 
completed on June 27, 1980. The 
results are presented in the table below. 

Acdri"Ca) 
Isotope (ill mteroc.... per 

cubic cendmeler) 

tritium S ± I x 11)",5 
carbon-14 4 ± 1 x 10-7 

iron-55 less than 6 x 10-11 

cobalt-S8 less than 1 x 10-11 

cobalt~ less than 1 x 10-11 

krypton·SS 0.93 ± 0.07 
strontium-89 1.1 ± 0.5 x 10-10 

strontium-90 2.2 ± 0.2 x 10-10 

ruthenium-l03 less than 2 x 10-9 

ruthenium·106 less than 2 x 10-10 

iodine-129 6 ± 2 x lo-ll 
cesium-134 1.7 ± 0.1 x 10-10 

cesium-137 9.3 ± 0.3 x 10-10 

uranium-23S less than 5 x 10-12 

uranium-238 less than 2 x 10-11 

plutonium-238 less than 8 x 10-12 

plutonium-239 
and -240 less than 2 x 10-12 

(a) 	Less than indicata below 
detectllble limits for tile tIlIlIlyticrll 
techniques llYailllble. 

EPICOR-II Oeaning Waste Water 

More than 365,000 gallons of 

contaminated water have passed 
through the EPICOR·II water 
treatment system as the f'ust major step 
in cleaning up the Unit-2 facility at 
Three Mile Island. 

The processing throup a sJS~em of 
three large resin casks beam last 
October with water from holding tanks 
in the auxiliary building. About 
125,000 gallons remain to be 
processed. 

The EPICOR-U system uses two 
filtering and demineralizing casks, 
each four feet in diameter by four feet 
high, and a f'mal polishing cask that is 
six feet in diameter by six feet high. 
The water is decontaminated by 
filtration and ion exch..-.nge to extract 
strontium and cesium. 

The resin casks are housed in a 
chemical clea.RSin1 buildina. The water 
moves into the system via welded lines 
from the auxiliary building. If 
necessary, water can be cycled throulh 
the system a second time for additional 
purification. 

A typical precessing run bandies 
about 11,000- gallons of water before 
the resin casks require changing (see 
photoJl'aph). Water samples are taken 
about every 1SOD saUons at points
before and after each filter. The 

processing rate averages 10 gallons a 
minute. 

The water after processing is 
considered releasable under 
Environmental Protection Agency 
regulations, but is being stored in tanks 
on the island until a proarammatic 
environmental impact statement is 
prepared. The spent resin casks also 
are stored in a sbielded facility on the 
island. 
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Techniques Being" Investigated for 
Early Core Damage Assessment 

Insertion of an underwater 
television camera through a control 
rod drive mechanism nozzle may 
provide the fIrst ':isual assessment of 
core damage in th" TMI Unit-2 reactor 
vessel. The camera insertion is part of 
the potential early core dt.mage 
assessment before the reactor vessel 
topht:ad is removed, according to 
'Dennis E. Owen, Fuels Technical 
Coordinator of the Technical 
Integration Office, and Oeorge 
Kulynch of Babcock 81; Wilcox. 

The core damage assessment may 
use three different approaches: 
• 	 Visual inspection of the core 
• 	 Temperature and flux mapping of 


the core 

• 	 Damage mapping of the core. 

The visual ins~ion may use 
control rod drive mechanism (CRDM) 
and thermocouple penetrations in the 
reactor vessek head. Following removal 
of a CRDM, a radiation-hardened, 
underwater television camera may be . 
inserted through the 1.S-inch-diameter 
opening in the CRDM nozzles, thus 
permitting visual inspection of the tops 
of the fuel elements. Visual 
examination of the peripberal areas of 
the core may be accomplished by 
inserting a borescope through some of 
the eight thermocouple penetrations. 
The thermocouple nozzles are on the 
outer perimeter Glf the vessel, where it 
is expected tnllt the fuel may still be 
intact. 

While the CRDM is removed. 
engineers could insert tooling to try to 
extract samples of core debris and 
determine whether any slumping of 
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debris has occurred. Owen said the 
samples ';!ould be taken to a remote
handling hot cell for analysis. Analysis 
of samples would aid in pJ.annjllg the 
rea~r core removal. 

The temperature and flux mapping 
phase of the assessment' could make 
use of instrument strinBs that r'ln 
inside the rea~r core. A small
diameter, swaged tube:.., mside the 
strings, lisually used fo'" flux wires, 
provides a path for thermocouple 
insertion. The thermocouples would 
anow temperature measurements anc. 
locate physical blockages t.hat might 
indicate coolant flow blOCKages .J.Yithln 
the core. Flux wires also are"being 
considered for use in providing 
information about fuel distribution in 

the subcritical areas of the core. 
The damage mapping phase of the 

assessment makes use of the 
instrument string guide tubes following 
withdraw! of the instrument string for 
analysis of the self-powered neutron 
detectors and other components. Both 
gamma and neutron detectors are 
under consideration for use in the oinstrument guide tubes to provide both oradial and axial maps of the extent of 
reactor core damage, Owen said. -.I 

Additional detectors are being 
considered for insertion in the 
instrument guide tubes to check fuel 
redistribution, the extent of oxidation 
within the core; and mechanical 
strength of the core materials. 

Local Residents Monitor 

Environmental Radiation 


Each day in 11 Pennsylvania 
communities within a '·mile radius of 
TMI Unit-2, specially trained residents 
take readings from radiation 
monitoring equipment located in 
municipal garages, flfehouses. and 
sheds. These readings are part of the 
Citizens' Radiation Monitotin& 
Program, a joint project of the U.S. 
Department of Energy (DOE), the 
Pennsylvania Department of 
Environmental Resources' (DER), the 
Environmental Protection Ag-.ncy 
(EPA). and Pennsylvania State 
University. Readings taken since May 
IS show normal background radiation 

lev19s. acro~g to O. R.. Eidam, 
Radiation and Decontamination 
Project Coordinator for the Technical 
Integration Office. 

Each day after the equipment 
readings are recorded, a DER 
employee collects the data for 
comp1\ation. D'E.'R. dist.U\)u\es the data 
each weekday to tbe General Public 
Utilities Corporation and local 
officials of th~ Nuclear Regulatory 
Commission, DOE, and EPA. The 
Pennsylvania aovernor's office releases 
the data to the news media. 

Circumstances caD alter the reading 
Continued 
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Continued 
schedules, however, While krypton-as 
was being purged fr·om the TMI Unit-l 
containment building, some 
communities chose to monitor the 
instruments either continuously or on 
an hourly basis. Residents of the 
communities can view and read the 
instruments at any time. 

The program began early this year 
when DOE and DER representatives 
visited offlciaJs of 12 cOmmunities and 
explained the proposed monitoring 
,concept. From a list of SO people 

supplied by community officials, 
course organizers enrolled residents to 
attend 36 hours of radiation 
monitoring training presented by 
Pennsylvania State University faculty 
members over a 2-112-week period. 

The course included a day of 
training at the Breazeale Nuclear 
Reactor Facility at Pennsylvania State 
University at State CoRcge. where the 
residents learned to take readings of 
argon-41 with the same equipment they 
would later use in their communities. 

They also participated in the 
calibration of the monitoring 
instruments. using a krypton-8S source 
inside a plastic tent. 

The monitoring equipment includes 
a Ludlum 117 radiation monitor with 
an Eberline HP-260 two-inch-diameter 
probe. a RustraJt recorder. and a Lear 
Siegler Inc. gam:::na rate recorder. 
Eidam said the equipment selections 
were based on sensitivity for detecting 
beta-emitting radionucUdes (Le., 
krypton-8S) and durability. 
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