THil Unit-2 Technical Information & Examination Program

TMI Offers Unique Opportunity

Researchers are taking advantage of
the unigue epportunities 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:

s 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,

s agsess 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 will add to current
knowledge on light-water-reactor
behavior following accidents involving
core damage. The results could lead to

improvements in plant safety, reliabili-
ty, regulation, and operation. Also, the
information will benefit those engaged

o

in the design, construction, operation,
and maintenance of nuclear power
plants.

Three Mile Island—Location of the nation’s most severe commercial nuclear
power plant accident,

-

TMI Unit-2 Technical Information and Examination Program Update

This first publication of the 7T & EP Update introduces the TMI-2 Technical Information and Examination Program,

The Upduate is specifically designed io highlight 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 Update; however,
more detailed inforrnation will be available in a data bank which is currently under development, 1n a later Update, a procedure for
obtaining this information will be outlined. We hope these mechanisms satisfy requirements of all interested individuais and
organizations for data and information from this program.

interssted individuals and organizations can obtain a complimentary subscription by filling out the form on the inside pages and
mailing it to 77 & EP Update, EG&G Idabo, Inc., P.O. Box 88, Middletown, PA 17037,




Participants Form Information and Examination
Program; Seek Generic Data from Unit-2 Accident

Four groups, with a common

interest in obtaining valuable generic
information from the TMI Unit-2 acci-
dent, jointly established the TMI
Unit-2 Information and Examination

Model of TMI Unit-2 containment building shows penetration location.

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

Camera, Radiation Probe Explore Containment

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 10, 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

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

Radiation readings from the
instalied 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 rems 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 for initial entry into the
containment,

{GPU) signed a coordination agre
ment on Marck 26, 1980, whic
documents these common interests.

EG&G Idaho, Inc., has staffed tt
Technical Integration Office (TIO
which reports {o Dr. Willis W, Bixb
the DOE Manager of the TMI Si
Qffice, The TIQ s responsdhie for tf
day-to-day management of the Info
mation and Examination Program,

The TIO staff and their respectiv
areas of responsibility are as foliow:
Harold M. Burton, EG&G Prograr
Manager; Gregory R. Eidam, Radis
tion and Decontamination Technic:
Coordinator; Robert E. Holzwortt
Mechanical Systems and Rad Wast
Technical Coordinator; James W
Mock, Instrumentation and Electrics
Systems Technical Coordinator
Dennis E. Owen, Fuels Technice
Coordinator; Frank J. Kocsis, Cor

figuration and Document Contrc

Technical Coordinator; Joseph R
Kerscher, Planning, Scheduling, an
Budgets Coordinator; Donna L
Morris, Material and Contracts Coor
dinator; and Marilyn R. Rehbogen
Secretary.
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B&W Samples Reactor Building

Reactor coolant has been sampled
regularly since the TMYI 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 amalyzed other
samples in the reactor buiiding such as
the sump on Qctober 20, 1979 (see the
table to the right), and the air on
February 13, 1980, The sample from
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FMI-2 reactor coolant samples revesl
radisisotope concentrations.

the reactor building air documented
specific  radioisotope concentrations
(e.g., B5Kr activity of 1 uCi/ml, 34¢s
activity of <7 x 10-6uci/mi, 137cs
activity of<3.2 x 10~ 1.Ci/ml).

The owner of TMI Unit-2, the
General Public Utilities Company,
measured the radiation in the reactor
building on December 14, 1979, a5 one
of the many preparatory steps for entry
into the reactor, and to provide basic
planning informatior: for subsequent
decontamination efforts. The measure-
ments were performed 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/hr. '
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Different izstruments show dose rates
inside the TME-2 reactor building.
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Analysis Result
Unfijtered:
13¢5 {1Ci/g solution) 136
1M (Ci/g solution) 27
Filtrate:
Na (ppm} 1250 + 100
C1 {ppay} 0z2
B {om) 1690 + 40
pH 8.6 + 02
¢ uCi/g solution) 4.8 + 1.2
137¢s wCi/g solution) 138
134 (:Civg solution} 26
2y /g solution) 0.92
Gross Alpha  (2Ci/g soludion) <i X 106
Gross Beta (1Ci/g solution) 149
Sr-89 uCi/g solution) 37 + 4
Filterable Solid
:Ci/g solntion):
137¢ 0.2
134¢ 0.03
103z, 3.0% 103
1401 5 80X 103
1440y 10x 103
957, 1ox 103
95ub 40X 103
Sdvn 7.0 X 10°5
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Oak Ridge Analyzes ‘“Cookie’’ from Containment Building

A disc {cookie) was cut from a shaft
called Penectration R-626 in the TMI
Unit-2 reactor containment building.
Ozk Ridge National Laboratory
analyzed the 9-in. Type-304 “‘cookie’’
made of stainless steel.

The test results indicated that signifi-
cant amounts of surface contamination:
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 1 to 2 mr/hr beta-
gamma.

When Qak Ridge received the disc,
the initial radiation readings were
8¢ mr/hr beta-gamma and 6 mr/hr
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
38% of the activity from piece 3a,
while wiping with wet cheesecloth
‘removed 17% 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 38
Middletown, PA 17057

Isotepe
60Co

134¢4

137¢4

Total Activity
on Disc
(in uCi)

0.019

2.68

12.7

Average Contamination
Level on Disc
(in uCi/cm?)

6.09 X 10-5
8.4 X 10°3

4.0 X 10-2

for decontamination tests,
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F The TISEP Updsie is spmﬂcatlD
designed to highlight data and
information obtained as part of the
TAl-2 Technical Information and
Examination Pregram ({TI&ZEP). As space
permits, the TISEP Update may feature
certain  TMi-related articles which,
though not part of the TIZEP, would e
of general interest to the scientific
\fomum'ty.

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

Four groups organized the TMI
Unit-2 Technical Information and
Examination Program (TI&EP) to
gather 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
Power 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 {TTO) for
day-to-day management of the

Continued on following page

-mechanism now appears to be

Containment Airlock

Door Freed

A smail pin, which acts as z safety  that the airiock door can still be shut
device, apparently caused the  and sealed.
malfunction of the TMI Unit-2 o
containment door locking mechanism
that prevented 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
the pin has been freed, and the locking

operating 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 . i e
containment purge and early entry will g Unit-2 contalnment doordocking
be reported in a future issue of the  mechanism malfunction aborted first entry
TI&EP Update. TMI officials stress attempt

( TI&EP Establishes Data Bank For Nuclear Community

The Three Mile island (TMI) Unit-2 Technical Information and Examination Programn (TI&ZEP) 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 computer system at the Electric Power Research Institute Nuclear
Safety Analysis Center at Palo Alto, California. The data bank information will be available to program participants and others and
wiil benefit the entire nuclear community by enhancing nuclear plant safety and reliability, Initially, all information retrieval wilt be
through the Technical Integration Office. Information distribution will be done on microfiche. Future issues of the TIKEP Updare
will include instructions for information retrieval and will list both new documents acquired and data developed.

Any information you may have whizh could be a useful input to the data bank should be sent to the TI&EP Updare, EG&G
Idaho, Inc., PO Box 88, Middletown, PA 17057, Any questions conceming the type of information needed should be directed t0
Frank Kocsis, Configuration and Document Control Coordinator, phone number (717) 948-8486, FTS number 590-3933.
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Unit-2 Generic Information
Continued from page !

program under contract to DOE.
EG&G officials recently signed a
coatract 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 documeniation.

NRC licensing, inspection, and
enforcement activiiies are unaffected
by the contract. GPU and itz
contractors wiil perform all work
withia the Unit-2 facilities.

Analyses Compieted
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 coutainment
penetrationn 626. The analyses  were
completed on June 27, 1980. The
results are presented in the tabie below.

Air sample

analysis results
Activity®
Isotope {ie microcuries per
cubic centimeter)
tritium 5+ 1x1073
carbon-14 4+ 1x10°7
iron-55 less than 6 x 10~1}
cobalt-58 less than 1 x 10711
cobalt-60 fess than 1 x 10-H
krypton-85 0.93 + 0.07

1.1 £ 0.5x10°W
22 = 0.2x 10-10
less than 2 x 102
less than 2 x 10~10
6 +2x107Y1
1.7 + 0.1 x 10~10
9.3 £ 0.3x 1010
less than § x 10712
less than 2 5 10-11
less then 8 x 10"12 '

strontium-8%
strontium-90
ruthenium-103
ruthenium-106
iodine-129
cesium-134
cesium-137
granium-235
uranium-238
plutonium-238
plutonium-239

and -240 less than 2 x 10712

{8} fecs than indicates below
detectable limits for the analytical
techniqués available.

Workmen changing PICOR-H resin cask.

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
in the auxiliary building. About
125,000 gallons remain to be
processed.

The EPICOR-II system uses iwo
filtering and demineralizing casks,
each four feet in diameter by four feet
high, and a final polishing cask that is
six feet in diameter by six feet high.
The water is decontaminated by
filtration and jon 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 cycled through
the system a second time for additional
purification.

A typical processing run handles
about 17,000 gallons of water before
the resin casks require changing (see
photograph). Water samples are taken
about every 13500 gallons at points
before and after each filter. The

processing rate averages 10 gallons a
minute.

~The waier after processing is
considered reieasable 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 shieided facility on the
island.

"~
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The TIREP Update is issued by
the EG&G Idaho, Inc., Technical
Integration Office, Configuration
Document Countrol Section, under
contract DE-AMO07-T61D01570 to the
Department of Energy, PO Box 38,
Middietown, PA 17057. Telephones
(T1T)948-8586 or FIS 590-3933. W,
W. Bixby is manager of the DOE-
TMI Site Office, H. M. Burton is
mansger of the Technical Integration
Office. D. M. Grigg is managing
editor of the TILEP Update. )




Techniques Being Investigated for
Early Core Damage Assessment

[nsertion 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 vessei
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 three different approaches:

*  Visual inspection of the core

s  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 2.5-inch-diameter
opening in the CRDM nozzles, thus
permitting visual inspection of the tops
of the f{uel elements. Visual
examination of the peripheral areas of
the core may be accomplished by
inserting a borescope through some of
the eight thermocouple penetraticns.
The thermocouple nozzies are on the
outer perimeter of the vessel, where it
is expected that the fuel may still be
intact. .

While the CRDM is removed,
engineers could insert tooling 1o try to
extract samples of core debris and
determine whether any slumping of

Send for your free
subscription:

Fil out the address label and
mail to:

TI & EP Update
EG&G I1dahe, Inc.
P.O. Box 88
Middletown, PA 17057

. considered for use

debris has occurred. Qwen said the
samples would be taken to a remote-
handling hot ¢¢ll 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 thermocouples would
allow temperature measurements and
locate physical blockages that might
indicate coolant flow blockages within
the core. Flux wires also are being
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 tibes to check fuel
redistribution, the extent of oxidation
within the core, and mechanical
strength of the core materials,

Local Residents Monritor
Envircnmental Radiation

Each day in 12 Pennsylvania
communities within a 5-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 PDepartment 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. T
Each day after the equipment
readings are recorded, a DER
employee collects the data for
compilation. 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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Corniinued

schedules, however. While krypton-85
was being purged from ¢he 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 this year
when DOE and DER representatives
visited officials of 12 communities and
explained the proposed monitoring
conicept. From a list of 50 pecple

supplied by community officials,
course organizers enrolled residents to
attend 36 hours of radiztion
mornitoring training presented by
Pennsylvania State University faculty
members over a 2-1/2-week period,
The course included a day of
training at the Breazeale Nuclear
Reactor Facility at Pennsylvania State
Untversity at State Coilege, where the
residents learned to take readings of
argon-41 with the same equipment they
wouid later use in their communities.

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

The monitoring equipment includes
& Ludlum 177 radiation moniior 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.,
krypten-£5}) and durability.

T Uns-2 Progrom

A

EG&G ldsho, Inc. « P.O, Box 83
Middietown, PA 1705%




Third Successfui Cmﬁammem

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
inside the building were lower than
anticipated. The team completed ali
tasks planned for the entry,

The team members were Sam
Griffith, 28, a health physics
technician with Nuciear Support
Services Inc.; Larry E. Eberly, 44, an
instrument and control technician 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 of the team

that performed the second
containment entry {see artlcle on msxde
pages).

During the entry, Wxse and Croll-
repaired the locking mechapism of a_ -
personnel. airlock that is part of the -
“equipment hatch (refer to location
maps on the inside. pages) ‘The doors
to this airlock have been shut sinde the-
incident on March 28, 1979 Other«» »
teamm members- comp' ted &
radiclogical survey of core floo anks,
performed mamtenance OB two !

previous enfries; surveying radiation
levels in the area around HP-RT-21t,

the radiation detector removed drurmg
:hie second entry; and removal of a

Coniinyed on page 2

\

(T!lis TE&EP Update hightights the

first fhree containment entries at

\

veniing of the containmeni aud the

TMI Unit-2,  Tais information,
although not extirely z part of the
technical information and
2xsmination program, s considered
of generai interest to the sciemtific
cemmunity,

J
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Toatinued from page I

ection of cable that was connected to
—ZP RT-211.

The team recorded radlatxori
eadings of between 200 and 3500

nillirern (nrem) per hour on the

i05-foot clevation, or eniry level, and
i average of 150 mrem per hour on
he 347-foot elevation, or operating
Toer.

Wise and Eborly left the building
ifter the [irat hour, staying twice as
ong as was pianned. Keegan left with
hem when a ramera malfunctioned.
e was scheduled to join Croll and
3riff-th, who were inside for 90
ainuces (30 minutes longer than
cheduled).

Acrual radiation doses 1o the team

mmembers were weﬁ below the 625 !
mrem limit set for the entry; they

rapged from 200 to just over 4356
mrem. By comparison, the company
quarterly limit is 1250 mrem and the
federal quarterly Hmit is 3000 mrem.
Truring the entry, the feam wore
cotton overalls instead of the heavier
fireman’s coats worn during the first

two eniries. They also wore battery-

powered air filtration devices wil
positive-flow air masks, rather than the
oxygen tanks worn during the first
entry.

The entry preparations and conirol
center aciivities were videotaped by the
TIG. These tapes will be narrated by
the entry tearn manager and will be
available for tzalnir»g critigues and
management brisfing

Operating Floor Radiation
Vieasurements Taken During
second Enfry

On August 135, 1980, a four-man
sam made the second entry into the
‘M1 Unit-2 containment znd visited
ae 347-foot level, or operating floor,
or the first time since the March 28,
97¢ incident. While there, "they
bramed radiftion readmgs of 100 fo

00 mxlixrem per. ‘hout’ (mremfhr} {See
ccompanving location maps ‘} The

am members ;

is manager of 'tke' §
. lntegratmn Office..
managing - eadtfor uf

Updafe. :
N—

the contammcnt for subsequem
analysis. :

After tummg on the 305,‘ ~foot and
347-foot level hghts the team obtained
radzatlon“ eadxugs : and surface
contammat;on samples m areas ‘of the

.-1nciuded north of the
rem/hr (iocauﬁn A




.and wa*er stains on equipment ard
-floots of the 347-foot leval, describiug
the conditions as similar ta those found
or the 305-foot level during the first
entry. Officials said no significant
structural damage was seen; however,
elevated temperatures had partially
meited "a telephone housing, plastic
rope, and some yellow plasuc sheeting.
- Behrle reported seeing pieces of what
appeared to be wood floating in the
dark sump water that filled the
containment below the ground level,
An estimated 700800 galions of
contaminated water are behpved to be
in the sump.

Experiments conducted by the
tearis included placing two trees of
thermoluminescent dosimeters in the
containment for protective covering
£ e T e , e - and directionat dose tests and wiping 2
The walls of the transfer cuna® sre clean, The sbield tanks around the resctor vessel pertion of the 305-foot level floo:
head are dry. On the reacior head, the ceoling fans and asseciated elecirical leads Continued on page 4
appear to be clean. -

linear decrease from 3 to 3 rem/hr on
the 303-foot level 1o 180 mrem/hr on
the 347-fool level.

Radiation surveys on the 347-foot
level revealed 600 mrem/hr at the
decking outside the enclosed stairwell
{location I) and 100 mrem/hr along the
south containment wall {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
inciuded: fuel handiing bridge
{location .}, 100 to 400 mrem/hr; 15
feet from the reactor head and stud
boits {location M), 125 mrem/hr;
pressurizer spray line (location NJ, 2.5
rem/hr; over core flood tanks
(locations O aud P), 250 to 300
mrem/hr; and behind the eunclosed
stairwell (focation Q), 50 mrem/hr.

‘Swipes taken on the 347-foot level
vizlded average cesium-134 and
cesium-lB? concenirations of 9.0 x ..
103 and 5.6 x 102 uCi/can?
respectively on the floor and of 2.5 x
105 and 1.5 x 1074 uCi/ems
respectively on the walls. Strontizm-90
concemra{zons were found to be 3.1 x
10-3 ,uCz/cmZ or less.on the floor.

The teams took. 67 photographis .
during the entry The -photographic
survey on the 1&5-feot Ievel showed.

.harzdl;ing -:br.icig_e
and reactor VEsH







Two gﬂide studs rest on the e'orsge stands for reactor vessel
studs. After the initinl fueling efforts, - the guide studs.

were wrapped in plastic. Melted plastic is at the bottem of the

staaqd. In addition, a section of magema and yellow plast:c
rope has meited to the stand base. . .

I the h;ic:kgmmzd mé steel

bﬁd‘ge,;s visihle



Containment Ven ting Rg!eﬁs’e& :
4@% 000 Curies of Ki"yﬁfﬁﬁ-gS

A two-week project
Yrypton-85 from the
containment building relessed an
estimated 43,000 Curigs of the isotope

to the atmosphere between June 28and -

July 11 of 1980, Monitoring -by
General Public Utilittes Corporation
{GPUY and federal agencies indicated
the maximum offsite radiation doses
during the venfing were 4.34 millirem
{mrem} to the skin and 0.044 mrem 1o
the whole body. The maximumi doses
atlowed by the NRC are 15 mrem to
skin and § mrem to the wholé bedy.
GPU officials aitributedg{\the
difference between the actual release
and the prerelease estimate of 57,000
Cunies to deliberately conservative
sstimates of the containment volume
and the amount of krypton trapped in
‘he building. Original plans called for
‘he venting procedure to take from two

Two Engineers First to Enter
Containment Since 1979 Incldem

On July 23, 1980 William H.
Behrle 1] and Michael Benson became
the first persons o enter the Unit-2
containment building since the March
28, 1979 incident. During. the entry,

they visited the 305-foot elevation, or

entry level, to conduct radiological and
photographic surveys of conditions
within the containment.
wccompanying location map.) While in

he containment, they used two-way

-adios  to comuiunicate with the
:ommand center. B..hr]e and Bcnson
ire  both
vfetropohtan Edison Comparcy, a
ubsidiary of General Public
,orporamon (GPU)* )

Oﬁ-sqmre-cem;me};er swi
o1 subsegue
Azasurements.
etrievgad a

to vent
Unit-2

‘Nuclear
(WRC) approved the operation. After

. five-hour test of venting rates began.

p.m. June 29, using the hydrogen

‘{Sce

{1 D-ring and liner -

engineers employed by} -Floor. draxns‘(fange)‘;

ta ‘four weeks using the reactee
buiidmg purge syszem to effect the
operation.

The venting began June 28 after the
Regulatory Commission

four minutes of venting, however,
radiation monitors sounded and
officials halted the procedure.

Late in the afternoon of June 28, a

The test helped engineers conclude that
the radiation menitor alarm was .
erroneous. Venting was resurned at 3

purge system to obfain 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 discharged through filtering
mechanisms, pasi radiation monitoring -

Location

Enclosed stairwell

Metal deck for covered floor hatch.
 Edge.of metal-covered floar hatch

Air codlers -

Top of open ataxrwen

Dose

Cgre ‘Ioo d piping
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TMi Unit-2 Technical Infarmation & Examination Program

talatal

( The TI&EP Update & '\
designed to kighlight dota and
information obtained ar part of the
IMI-2 Technical Information aond
Examination Program (TIZEF), As space
permits, the TIKEP Updsie rxay feature
certain  TMI.related articies whick,
though not part af the TIREP, wouid be
of general interext to the scientific
commanity,
A\ J

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

Four groups organized the TMI
Unit-2 Technicat Information and
Examination Program (TIKEP) to
gather 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
Power 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 (T10) for
day-to-day management of the

Continued on following page

July 31, 1980

Containment Airlock

‘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 prevented entry into.  the
containment. On May 20, a two-man
entry team spent 13 minutes trying to
turn the containment door locking
wheel before halting the effort (see

- photograph). TMI officials report that

the pin has been freed, and the locking
mechanism now appears to be
operating 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 posmon. ™I
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
containmens purge and early entry will
be reported in a future issue of the
TIREP Update. TMI officials stress

that the airlock door can sull be shut

and sealed.

TMI Unit-2 containment door-ocking
mechanisas maifanction aborted first entry
attempt ’

e

TI&EP Establishes Data Bank For Nuclear Community

. The Three Mile Island (TMI) Unit-2 Technical Information and Examination Program (TI&EP) is establishing a data bank of
material reiated to the TMI-2 accident. The data bank will include data, analytical reports, and design review documents produced
" singe the accident. The information will be stored on the Zytron computer system at the Electric Power Research Institute Nuclear
Safety Analysis Center at Palo Alto, California. The data bank information will be available to
will benefit the entire nuclear community by enhancing nuclear plant safety and reliability. Iniml!y all information retrieval will be
through the Technical Integration Office. Information distribution will be done on microfiche. Future issues of the 7/I&EP Update
will include instructions for information retrieval and will list both new docutments acquired and data developed.
: Any information you may have which couldbeauseﬁxlhnpmtolhedaubmk should b2 sent to the 772EP Update, EG&G
 Idaho, Inc., PO Box §8, Middletown, PA 17037. Any questions concerning the type of aformation needed should be directed to
" . Frank Kocsis, Configurstion and Document Control Coordinator, phone number (717) 948-8486, FTS number $90-3933.

program participants and others and

'\
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Unit-2 Generic Information
Continued from page 1

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
enforcement activities z:e unaffected
By the contract. GPU and its
contractors will 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.

Isotape (in microcuries per
cubic centimeter)
tritium S+ 1x103
carbon-14 4% 1x1077
iron-55 less than 6 x 1011
cobalt-58 less than I x 10-11
cobalt-60 less than 1 x 10~11
krypton-85 0.93 + 0.07
strontium-39 1.1 £ 0.5x 10°10
strontium-90 22 +02x10°10

less than 2 x 1079
less than 2 x 10710

ruthenium-103
ruthenium-106

jodine-129 6 £ 2x 10711
cesium-134 1.7 + 0.1 x 10-10
cesium-137 93 + 0.3x10°10
uranium-235 less than § x 10712
uranium-238 less than 2 x to~11
plutonium-238  less than 8 x 10712
plutonium-239

and -240 less than 2 x 10712

{4) [ess than indicates below
detectabie limits for the analytical

rechniques available.

Workmen changing EPICOR-I resin cask.
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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 sysiem of
three large resin casks began last
October with water from holding tanks
in the auxiliary building. About
125,000 gallons remain to be

processed.
The EPICOR-II system 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 diameter 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 cycled 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 ev 1500 galions at points
before and after each filter. The

processing rate averages 10 gallons a
minute.

The water after processing is
considered releasable wunder
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
f:;;;éored in a shielded facility on the
i .
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Tae TIREP Update is imwed by
the EGAG ldaho, Inc., Techmical
Integration Office, Configuration
Docament Control Section, uader
cootract DE-AMET-TCIDOISM to tae
Departmeni of Esergy, "0 Box 88,
Middietown, PA 17057, Telephones
(TI7)948-8586 or FIS 590-3933. W.
W. Bixby is manager of the DOE-
TME Site Office. H. M. Burton is
mansger of the Techuical Integration
Office. D. M. Grigg is managing
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kedimr of the TIREP Update.




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 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 three different approaches:

* Visual inspection of the core

s Temperature and flux mapping of
the core

e 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 2.5-inch-diameter
opening in the CRDM nozzies, thus
permitting visual inspection of the tops
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 thermocouple penetrations.
The thermocouple nozzies are on the
outer perimeter of 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

Send for your free
subscription:

Fill out the address label and
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TI & EP Update
EG&G ldaho, Inc.
P.O. Box 88
Middletown, PA 17057

debris has occurred. Owen said the
samples vrouid be taken to a remote-
handling hot ceil for analysis. Analysis
of samples 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 smail-
diameter, swaged tube. inside the
strings, usually used fo?~ flux wires,
provides a path for thermocouple
insestion. The thermocouples would
allow temperaturc measurements anc
locate physical blockages that might
indicate coolant flow blockiages within
the core. Flux wires also are being
considered for wuse 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 darnage, 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), aand 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 ecquipment
readings are recorded, a DER
employee collects the data for
compilation. 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 relcases
the data to the news media.

Circumstances can alter the reading
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Continued

schedules, however. While krypton-8§
was being purged from the TMI Unit-2
containment Dbuilding, 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 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 2-1/2-week period.
The course included a day of
training at the Breazeale Nuclear
Reactor Facility at Pennsylvania State
University at State College, 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-8% 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-85) and durability.
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