Entry Teams Take First Look at
Reactor Head, Polar Crane

The first close look at the Unit-2
reactor vessel head and the polar crane
revealed expected rust but ne visible
damage, according to members of the
fifth contazinment entry team.

The fifth entry into the Unit-2
containment, conducted on December
11 by a team of 14 persons, was,
devoted to visual inspection of the
reactor head and polar crane,
2dditional radiation surveys, and tests
of decontamiration procedures, All
tasks further photographic surveys of
the containmment interior. Results from

the radiation surveys and
decontamination tests are expected to
be reported in a later issue of the
TI&EP Update,

Gregory R. Eidam, a TIO project
engineer who participated in the entry,
reported that the crane, cables, and
hook were rusty but appeared to be
structurally sound. One section of
copper conductor from the crane was
found to have fallen to the 347-foot
floor level. A more detailed
examination of the polar crane,
including motors and auxiliary
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equipment, is tentatively planned for
the szventh containment entry 1o be
conducted in early March.

Other team members reported that
the area around the top of the reactor
vessel appeared to be rusty, Water was
found in the north neutron shield
tanks; the south tanks were dry.

Four persons from GPU companies
were occupied for miore than an hour
taking additional radiation surveys on
the 305-foot floor level, examing floor
penctrations for future sump sampling,
and checking locations for television
cameras scheduled for installation
during the sixth containment entry (see
article in this issue).

Continued on Page 2

View from the top of the D-ring looking down at the steam generator (left) and the reactor coolant pump (right). Most of the exposed metal

surfaces show little sign of corrosion.




Entry Team

Continued from page 1

On the 347-foot floor level, other
team members tested gross
decontamination methods to determine
the most effective techniques. The tests
included water flushing at low
pressure, water flushing at high
pressure, decontamination seiution

with abrasive scrubbing and a low-
pressure flush, strong decontamination
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solution with low-pressure flush, and a
strippable coating. The temperature of
all decontamination fluids was 150°F.

Among the entry team members
was John Collins, deputy program
director of the Nuclear Regulatory
Commission’s (NRC) TMI Site Office.
Collins left TMI recently to take
another NRC post with the Office of
Inspection and Enforcement, Region
4, in Texas.
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Exposed metal parts on the control panel for the auxiliary fuel handling bridge are

extensively corroded. Plastic buttons and control handles are partially melted.

TIO Engineer Participates in

Fifth Entry

Gregory R. Eidam, a Technical
Integration Office Project engineer,
helped inspect the Unit-2 polar crane
during the fifth containment entry,
conducted on December 11,

Eidam was the project engineer for
the original installation and
refurbishment efforts for the polar

crane at the Loss-of-Fluid-Test
{LOFY) Facility at the Department of
Energy’s Idaho National Engineering
Laboratory.

““We took the stairs up (from the
347-foot floor level) and climbed the
crane access ladder between the two
crane box beams,”’ Eidam said. **We
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The TI&EP Update is issued by
the EG&G Idaho, Inc., Technical
integration Office, Document
Comirsl Center; F.J. Kocsis,
manager; under Department of
Energy contract No. DE-AMO7-
76ID0O1570. P.0O. Box 88,
Middletown, PA 17057, Telephone
717-948-1020 or FT'S 590-1620.

The TIKEP Update s specifically
designed to highlight date and
information obtaized as part of the
TM1.2 Tecknical Information and
Examiaation Program (TI&EP). As
space permits, the T/REP Update
mey feature certain TMl-related
information that, though not part of
the TISEP, wouid be of general
interest to the scientific community.

W.W. Bixby is mansger of the
DOE-TMI Site Office. H.M. Burton
is manager of the Technical
Integruion Office. D.M. Grigg is
msnaging editor of the TIKEP
Update; G.R. Brown is associate
editor,
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took radiation readings and did a
visual inspection. The crane ionked
rusty, as were the couplings and the
rails. It appeared to be in structurally
good condition.”

Eidam remarked that one section of
copper conducior (bus bar) from the
crane had fallen to the 347-foot level
floor.

Before climbing to the polar crane,
Eidam helped photograph conditions
inside the containment. He watched, as
part of the buddy-system plan, when
two other team members climbed down
to inspect the top of the reactor vessel.

According to Harold Burton,
Manager of the TIO, refurbishment of
the Unit-Z polar crane is an extremely
important activity of the TI&EP. “It
represents a critical path activity to
early examination of the reactor core
and removal of the reactor vessel head,
both key recovery program
milestones,”” stated Hurton.

Eidam is scheduled to join the
seventh containment entry team in late
February for more extensive
mechanical and electrical inspections
of the crane and its components.




Fourth Entry on
Videotape

Twelve engineers and technicians,
working in three shifts over a three-
hour-and-forty-minute seriod, filmed
an hour of videctape footage inside
Unit-2 as part of the reactor building
damage asessmeni during the fourth
containment entry. They supplemented
the videotape by {aking 71 stiil
photographs.

The November 13 videotape
included 30 minutes of filming at the
305-foot floor level and 40 minutes at
the 347-foot floor level. The tape was
later edited to 20 minuies and

narration was added.

The other ictivities by team
members on the 347-foot floor level
included movir:; the auxiliary fuel
handiing bridge “or easier access to a
ladder leading ro the rer- r vassel
head arza, testing deco...mina‘ion
methods, a - c¢onducting raciological
surveys, '

On the 203-foot level, gamma
readings ranged from 200 millirem per
heur (mrem/hr} in the northeast
section of the containment to 3800
mrem/hr at the B cocre flood tank
piping. Gamma readings on the
347-foot level ranged from 100
mrem/hr at the 1op of the east D ring
to 1000 mrem/hr at a floor drain and
1500 mrem/hr at gbout one meter into
the west D ring.

Smear samples taken on the

305-foot levei as part of testing
decontamination methods yielded the
preliminary results shown in Table I.

A scrape sample taken cutside the
decontainination methods iest area
vielded preliminary readings of 3.4 x
10! microcuries WCi) of cesium-134
and 2.4 x 10! uCi of cesium-137. A
scrape sample from the test area
following decontamination tesiing
showed 5.0 x 10-2 HCi of cesium-134
and 3.6 x 10-! uCi of cesium-137.

A paint chip found on the floor at
the 347-foot level had results of 1.6 x
10-2 pCi of cesium-134, 1.1 x 16-1 uCi
of cesium-137, and 4.8 x 10-3 uCi of
strontium-90. The chip is believed to be
from the containment building dome.

Coniinued on Pege 4

The fourth entry was videotaped using 3 camera installed in containment penetration 626. This penetration was also used for visual
examination of the containment interior and drawing reactor building air samples prior tc the first entry (see TI&EP Updaie of

April 15, 1980}




Fourth Entry continued from page 3

Table 1. Preliminary Analyses of Smears Taken on the 305-Foot Level
(in microcuries) <

Treztment

Before decontamination

After demineralized

water wash

Afrer Radiac wash

After Radiac scrub

Sample No.

o~ R bW N

Cesium-134

1.7E0 + 7.6E-3
1.3E0 + 6.6E-3

1.8E-2 + 3.1E4
2.6E-2 + 3.7E4

7.8E-3 £ 1E4
3.8E-3 + 14E4

8.5E-3 + 2.1E4
5.1E-3 + 1.6E-4

Cesium-137

1.2E1 + 1.9E-2
8.9E0 + 1.6E-2

1.4E-1 x 7.6E4
1.9E-1 + 8.9E-4

5.8E-2 + 4.9E4
2.8E-2 + 3.4E4

6.3E-2 + 5.1E4
3.6E-2 + 3.9E4

Strontinm-90

2.3E-1 &+ 5%
5.7E-1 + 5%

$.2E-3 + 5%
1.4E-2 + 5%

5.6E-3 £ 5%
77E4 + 5%

3.3E-3 + 5%
L2E-3 + 5%

Accumulation of boron crystals is evident around the base of the incore instrumentation seal table. Corrosion i3 visible on the exposed metai
surfaces. -

4




s
PR

F.J. Kocsis HI, TIO Information and Records Manager, uses a2 computer terminal to relay TMI data to nuclear utilities. The terminal is part
of the Nuclear NOTEPAD computer conferencing system.

TIO Relays

Data to Nuclear
290 &

Utilities

A computer conferencing system is
helping the TIO disseminate
information to nuclear utilities abont
activities at TMI Unit-2.

Nuclear NOTEPAD, formerly
known just as NOTEPAD, offers
computer conferencing among 62
nuclear utilities with operating or
construction licenses, the Nuclear
Safety Analysis Center (NSAC)/
Institute of Nuclear Power Operations
(INPO), and the TIO at Three Mile

Island via either printout or video
display terminals.
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“Nuclear NOTEPAD users can
receive from TIO the results from
containment eniries, pertineut news
stories about TMI activities, and news
releases from the GPU Public Affairs
Office,”" said Frank J. Kocsis 111, TIO
Information and Records Manager.

‘*As more reports and data about
the TMI-2 recovery become available,
we will make announcements on
NOTEPAD so that interested nuclear
utilities may request it,”’ Kocsis said.

Kocsis and Ronald Simard,
Assistant Director for Infor-
mation and Data Services at NSAC,
set up the TMI NOTEPAD operation
nine months ago. NSAC and
INPO jointly found NOTEPAD.
INFOMEDIA Corporation of Palo
Alto, California, operates the
computer conferencing system.

b

“NOTEPAD has been used
extensively to share expertise among
the nuclear utilities and gain
information about Nuclear Regulatory
Commission orders for design and
operating changes in nuclear plants,”
Kocsis said.

NOTEPAD was organized in
August, 1979, after the XKemeny
Commission criticized the lack of
information being shared among
nuclear utilities.

The value of NOTEPAD, officials
said, was demonstrated in February,
1980, when Florida Power
Corporation’s Crystal River Plant
experienced problems and information
sharing helped rectify the situatior.



Cameras
Installed in
Unit-2

Technicians have instaiied eight
black-and-white television cameras
inside Unit-2 to provide continuous
visual monitoring of conditions inside
the containment building. Videotaping
equipment, included as part of th»
system, wili allow making visual
records of future events within the
containment and will assist the TIO in
documenting damage within. the
reactor building. *

The instziiation, performed as part
of the sixth containment entry on
February 3rd and 35th, included
placement of four cameras each for
overlanping coverage on the 305- and.
347-foot levels of the building.
Technicians transported the cameras
into the containment on the first day of
the entry, and installed them on the
secong day.

The night-vision cameras, dubbed
““moon landers’® because of the white
environmental housings atop tripods,
are linked to control consoles in the
Unit-2 control room and the entry
command cenier.

" Each camera has a zoom lens with a
one-billion-to-one dynamic range so
that they will operate in extremely low
light levels, according to James W.
Mock, the TIO project engineer who
worked with General Public Utilities
Corporation on the installation.
Auxiliary lights can be attached to the
carieras if necessary.

The camera housings include
windshield wipers to remove

. condensation that accumulates in the
high humidity of the containment.
Each housing also has positions, both
inside and outside, for attaching
radiation dosimeters.

Mock explained that for camera
control from the consoles, each camera

unit has redundant receivers for remote

operation of lens zooming, panning,
and tilting. Cables especially
manufactured for the project carry the
signals from the containment to the
monitor screens on each console.
Operators at the console can see

transmissions from each camera and
select a desired view for recording on
videotape.

Krypton-85
Yenting Final
Results

Final results of effluent monitoring
done during the two-week venting of
krypton-85 from the Unit-2
containment showed that about 44,132
Curies were released. Tae venting
occurred from June 28 to July 11, 1980
and was described in the TIREP
Update, October 29, 1980.

Analyses indicated the reactor
building originally contained about
44,60G Curies of krypton. In addition,
the project vented an estimated 1.3
Curies of tritium, 5.5 x 106 Curies of
cesium-137, and 5.72 x 10°9 Curies of
stroniium-90.

Radiological monitoring by the
General Public Utilitiess Corporation
and the Environmental FProtection
Agency confirmed that detectabie
offsite releases of radioactive material
were well within the technical
specifications set for venting by the
Nuclear Regulatory Commission
{NRC).

Since July, the utility has vented
about 100 Curies of krypton-85 2
month, which is permissible within
NRC guidelines. The releases are
usually made before entries into the
containment building.

GEND Group
Hosts First
International
Seminar

More than 100 persons from 21
countries learned about the progress of
the TMI Unit-2 research effort and
plans for future work during a two-cay
seminar in Washington, D.C.

The seminar, hosted by the GEND
group -- General Public Utilities
Corporation, Electric Power Research
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Institute, United States Nuclear
Regulatory Commission, and United
States Department of Energy -- was the
first directed to an international
audience.

“The emphasis of the presentations
was the plans for carrying out research
programs and sclected results to date in
three areas -- instrumentation and
electrical survivability, decontami-
nation and dose reduction, and
radioactive waste processing,” said

. Willis W. Bixby, DOE Site Manager

at TMI.

The GEND group sponsors the
Three Mile Island Technical
Information and Examination
Program t¢ obtain valuable generic
information from the Unit-2 accident.

The November 21 and 22 seminar,
Bixby said, included presentations on
nine major task areas:

¢ Instrumentation and electrical
sur» vability

¢ Fission product transport and
deposition .

*  Decontamination and dose
reduction

Radioactive waste handling
Data bank

s  Mechanical component
survivability

s Early core damage assessment
s Core deposition studies

¢ Fuel and core component
examination program
Participants also had the
opportunity to waikch a 20-minute,
narrated, color videotape of the fourth
entry into the Unit-2 containment.
The GEND group plans to be
“‘quite flexible in working with
individual nations or organizations
within nations,”” Herbert Feinroth,
DOE director for the System and
Safety Evaluation Division, told the
seminar, Suggestions for participation
included purchase of techuical reports
and direct involvement in development
of nuciear waste disposal programs.
Five countries — Germany, Italy,
Spain, Sweden, and Taiwan -- already
have representatives at TMI to work
with the utility. Representatives from
other countries gave positive responses
to the possibility of participating, but
none have made committments as yet.



““Each government or organization
2t the meeting was encouraged to
participate in a rnanner considered
suitable to its needz.”” Bixby said.

HP-RT-211
Analysis Results

Sandia National Laboratories has
completed analysis of radiaticn
detector HP-RT-211, which was
removed from the containment
building during the second entry (see
TI&EP Update of October 29, 1980).
The major preliminary findings are:

» the total radiation dose
estimate for the detector is
fower than previous
estimates,

s  equipment having electrical
connectors should be oriented
5o that the connector is
shielded from direct spray or
the connector shell should be
potted to reduce the
possibility of water and

contaminant intrusion, and

¢  with slight adjustment or
modification, some
instruments may still provide
correct and usable
information despite partial
failure.

The cause of the instrumery failure
was confirmed to be a 163-ohm short
circuit between the collector and
emitter of a 2N-3906 transistor, which
was part of the detector output circuit.

Scanning electron microscope
photographs showed a catastrophic
punch-through between the collector
and emitter, Scientists postulated that
the failure occurred when the
containment building spray system
actuated during the TMI incident,
shorting the signal and 600-volt pins in
the backshell of rhe connector joining
the detector to its cable. {(No other
radiation detector failed in this
manner.) ’

Although the failure caused the
instrument to indicate low, instrument
data recorded on a stripchar: appear to
be proportional to actual radiation
levels in the containment. Effcrts to

reconstruct the radiation profile time
history are continuing.

Six transistors, two pieces of Teflon
tubing, and a buna nitrile ““0’" ring
were removed from the detector for use
in estimating the total gamma
radiation dose. Data collected by
exposing like devices to known
radiation doses enabled scientists to
estimate the total dose at the detector
jocation within the containment to be
between 0.7ES and 3ES rads.

Gamma spectroscopy and
radiochemical analysis of the outside
detector surfaces indicated the
presence of cesium and strontium
contaminants but no transuranics (to
ths minimum detectable limits of the
instruments used). The top horizontal
surface had cesium-134 and cesium-137
gamma levels of 0.048 and 0.305
microcuriz. per square centimeter
respectively. The levels on the sides and
bottom were lower by a factor of four.
Beta-gamma film profiles of the
contaminant distributions showed
localized hotspotz. The ‘O’ ring seal
preveated contaminants from entering
the inside of the detector.
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Submerged Demineralizer System Processes
Contaminated Water

A major stage in the recovery and
cieanup of the damaged TMI-2 reactor
began in July with testing of an ion ex-
change water treatment process known
as the Submerged Demineralizer
System {SDS). The SDS will process
100,000 galions of coolant in the reac-
tor coolant system, and 600,000
gallons of more highly contaminated
water from the basement of the Unit 2
contazinment building. Together with

the containment entry program (see ar-
ticle, this issue) the cleanup of this
water is one of the two major ongoing
projects of the recovery program.
Removal of the contaminated water
from the reactor building will
significanily reduce the levels of direct
and mobile airborne radiation present
in the building. The water is a source of
direct radiation to plant personnel who
must go into the reactor building dur-

SYSTEM

ing containment entries t0 maintain
plant systems. The removal of con-
taminated water, which entered the
reactor building through an open relief
valve during the accident more than
two and a half years ago, is a necessary
sten in the recovery effort.

The SDS is an jon exchange process,
similar to the EPICOR II system used
earlier in the recovery effort to treat

Continved on Fage 2
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Demineralizer System
Continued from Page 1

500,000 gallons of water in the less
contaminated auxiliary building {sce
July 31, 1580 Update). The SDS differs
from the EPICOR 11 in two major
ways. Pirst, the SDS operates under
water in the Uit 2 spent fuel pool ad-
jacent to the resctor building. This
underwater operation protects plant
workers from the high radiation levels.

Second, the SDS uses an inorgaznic
material called zeolite, rather than the
predeminantly organic resins used in
EPICOR 11, to absorb the fission pro-
ducts from the water. The 8DS zeolite
is composed of 40 percent Linde ionsiv
zeolite-A-51 and 60 percent TIonsiv
zeolite-1E-96. The inorganic zeolite can
accommodate loadings in excess of
20,000 curies per cubic foot, while
resing in the EPICOR 11 system nor-
mally accomodate loadings less than an
average of 40 curies per cubic foot. The
ion exchange process in the SDS effec.
tively removes more than 99 percent of
the fission products, primarily cesium
and strontium, from the contaminated
water. The ion exchange media are ex-
pected to produce a decontamingtion
factor in excess of 30,000 for cesium
and 250 for strontium, Tritium, a fis-
sion product also present in the water,
can not be filtered out because of its

structural similarity o the hydrogen

component of the water molecule.
Radioactive water from the base-
ment of the reactor building is being
pumped into the SDS in the spent fuei
pool by means of a suction pump
floating on the surface of the con-
taminated water {see accompanying
figure}. The water passes through
preliminary filters and on to the zeolite
resin canisters. After it passes through
the zeolite canisters, the water can be
stored in tanks, or can be processed
further with the EPICOR 1II system.
The further processing through
EPICOR I is expected to produce an
average decontamination factor in ex-
cess of 100 for cesium and strontium.
SDS processing of contaminated
water generates radioactive waste in
the form of filters and ion exchange
resins laden with radioactive concen-
trates. This waste will be temporarily
stored in the fuel pool adjacent to the
demineralizer system or in specially

constructed containers on site. The

Department of Energy (DOE) plans {0
ship the SDS resins to DOE facilities
for research, development, and testing
purposes.

The processed water from the SDS
still contains concentrations of tritium
in excess of 0.8 microcuries (uCi) per
mitliliter. Until the NMuciear Regulatory
Commission (NRC) approves final
disposition of this water, it will be
stored in various tanks on site. Poten-
tial on-site use of the water may in-
clude pumping it back into the reactor
building to protect workers from
residual radiation on the building’s
basement floor, and using the water in
decontariination activities and in
varicus plant systems. Most of the
water to be processed will be stored in
two specially constructed 500,000
gallon tanks on site.

Actual implementation of SDS
testing was not possible until the third
week of June, when the NRC approved
its use. Approval was contingent upon
the conduct of an NRC study of the en-
vironmental consequences of the entirg
recovery programn. This stady, now
completed, concluded that the cleanup

program as planned can proceed with
little risk to plant personnel or the
public. NRC approval of the SDS
allowed plant technicians to begin test
processing of water through the
system. Approxiraately 150,000 galions
of less heavily contaminated water
from the auxiliary building were pro-
cessed during the summer of 1981, and
processing of the reactor building
sump water began in September.

By the end of the third week in Oc-

‘tcber, the SDS system had processed

approximately 123,000 gallons of reac-
tor building sump water. The system
processing rate is about 5 gallons of
water per minutz. Recovery program
estimates indicate that it will take
about four to five months to process
the contaminated water in the TMI
Unit 2 containment building.,

The SDS cost $11 million to design
and build, Its use will be & zignificant
step toward the cleanup of the damag-
ed TMI Unit 2 nuclear plant. SDS
operation will also provide generic in-
formation to the nuclear industry
regarding processing of high specific
activity liquids,

First Multilevel Sample Taken

EG&G engineers developsd a unique
sav “lavel sampling device to obtain
representative liquid and sludge
samples from the 600,000 galions of
highly contaminated water in the
TV1-2 containment buiiding base-
ment. The device, called Water and
Sludge Sample Device [WSSD), was
designed to obtain eight simultaneous
150-mifliliter samples at four different
levels. This technique will allow scien-
tists and ergineers to determine the ex-
tent of stratification and flocculant
dispersal patterns in the eight and a

half feet of water in the containment

basement. _

The lightweight aluminum device
was designed for easy operation under
adverse conditions inside the contain-
ment building. Unigue features of the
WSSD include the following:

® Acquires eight simultaneous
samples at four levels, two near the

tiquid surface, two at the mid-level,

two near ‘the boticm, nnd two
s}ndge samples

s Minimizes losses of flocculant dur-
ing sampling by rapid sample ac-
quisition

* Minimizes losses of entrained gas in
the sample

# Permits exact sampie locations to be
determined relative to the basement
ficor

» Provides known sample volumes

¢ Ensures that outside of sample bot-
tle romains contamination-free by

nsing watertight boftle housings

¢ Allows immediate visual observa-
tion of the sample

In addition lightweight design of the
WSSD permits operation by one in-
dividual,

The lower portion of the WSSD is
shown in the accompanying
photograph. Evacuated semple bottles
are placed septum down into the shield

' bas¢ to engage with an O-ring to form
‘the lower watertight seal. Installation -
3 ofthcshxddapovetthesh:ddbm
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Sample Takeh

Continued from Page 2

engages the outer shield base O-ring to
complete the watertight anticon-
tamination seal of the containment
housing around each bottle. The shield
caps are securely locked into position
by a fast-acting shield cap bar ratchet
assembly. The locking bar ratchet
assembly permits rapid unlocking and
removal of the shield caps to minimize
personnel operating time and radiation
exposures. The sludge sampie isolation
cup at the base of the WSSD traps an
area of sludge on the basement floor,
and maintains the actuating needle suc-
tion point as close to the floor as possi-
ble in order to ensure representative
sampling.

After the WSSD is lowered into the
proper position in the containment
basement, an epabling pin is removed,
and sampie acquisition is initiated by
plunger aciion. This action drives the
actuating needles through the sample
bottle septums, causing liquid or
sludge samiples to be rapidly forced:in-
to the evacuated bottles. When the
WSSD is raised, the bottles retract
from the needles and the self-sealing
septum prevents any loss of sample
material. The WSSD is raised from the
basement to the 305-foot elevation,
and technicians remove the shield caps.
This exposes the sample bottles which,
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Lower P

ortion of the Water aud

Sampling Device

Table 1. TMI.2 reactor building basement water sample anslyses results®
Sample Number: 1 ‘ 3 [1 ]
Slarry Saperaate Particulute

Naclide {(uCl/mb) (aCl/ml) wCi/ab (EC/ml) @Ci/ml) (uCi’g solids)
Sdun NDP ND ND > 2E-04 Naf ND
&0co >6E-04 >3E0 >2E-03 >BE-04 NA 1.7 + 02E+01
30g, 50 + 025400 5.4 = G.2E+00  S.2 + 0.2E+00 HA. NA 8 + 2E+02

54 & OSE+00 52 % 0SE+00 5.1 x 0.5E+00 NA 53 + 0.5E+00 7.8 + DBE+02
106y ND ND ND >4E04 NA ND
125gp, >3E02 >3E-02 >3IE02 >SE-02 NA 45 £ 0.2E+02
129y 55+ DTE06 5.4 % 07ED5 3.8 * 0.5SE06 NA 2.5 = 0.5E-06 NA
1340y 1.85 £ 0.0IE+01 1.B4 £ 0.01E+0! 1.86 £ 0.0IE+01 1.87 = 0.01E+01 A 1.79 : 0.04E+02
137¢ 143 + 0.01E+02 1.42 + 0.01E+02 1.43 x O.0IE+02 1.44 & D.0IE+02 NA 1.29 + 0.0IE+03
14, ND ND ND >BE-03 NA 16 + 0.6E+01

(pg/mb) (ug/md) {g/ml) {ug/ml) (tg/ml} (mg/y solils)

235 and e <1E02 <IE-02 <IB02 A NA NA 8.8 + 0.9E-02
238py 4 &+ 1E08 NA Na § 3+ BT NA 5+ 1BY
239y : NA 2.9 + D.6E03

22 + O.7E-4 NA NA 2.6 = 0.5E-03
2. Concentrations as of é«hsl.

b. ND = not detected.

c. NA = not analyzed.
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The preliminary polar crane inspection was the first in a serles of inspections to determine the general condition of the crane and
to conduct overzll area damage sssessmenis and radiation surveys.

Preliminary Inspection of
Polar Crane Complete

A four-man team performed the
preliminary inspection of the TMI-2
reactor building polar crane during
containment entry 13. The inspection
* included opening and inspscting the
drive train and main hoist gear boxes,

conducting motor winding resistance
checks, performing visual inspections
of the motors’ internals through their
inspection ports, and conducting
overall area damage assessments and
radiation surveys. This inspection was

Sample Taken

Continued from Page 3

free of external surface contzmination,
are loaded into lead-shielded shipping
containers.

. The WSSD was successfully used on
May 14, 1981 during containment en-
try 10 to obtain eight TMI-2 contain-
ment basement water samples. The
samples were shipped to the Idaho Na-
tional Engineering Laboratory for

- analysis and archiving. Four samples

. ‘were archived, and the preliminary

:+. analytical results of the other four are

- shown in the accompanying table.

-+ Bach of the four samples analyzed
- was taken at 2 different level relative to

the basement fioor. Sample 1 was

taken at 84-3/4 inches above the floor;
sample 3 was taken at 47-3/4 inches;
sample 6 at 5-3/8 inches; and sample §
at the basement floor itself, Sample 8
contained solids as well as liguid, and
boih of these were analyzed in the
study. The table contains data from
nuclide analyses conducted for the
gamma emitters {cesium-137 and -134),
for the beta emitter (strontium-%), for
the x-ray cmitter (iodine-129), and for
fissile material. In addition the
presence of cerium-144, antimony-125,

and cobalt-60 were observed and were
_guantitatively measured where possi-

ble. All data gathered in these analyses

are currently nndﬂmng fm'ther dctaﬁ
e analys:s‘ :

the first in a series of detailed inspec-
tions to determine the general condi-
tion of the crane and to provide early
assessments of which components may
require replacement.

The polar crane work is an essential
part of the TMI-2 recovery and R&D
efforts, since the crane is required to
remove missile shields and the reactor
vessel head. The two major areas of
R&D interest include electrical and
mechanical component survivability.
The Technical Integration Office’s In-
strumentation and Electrical program
will focus its efforts on determing the
survivability of such components as
limit switches, motors, loadcells, and
control cabinets. The Electric Power
Research Institute’s Mechanical Com-
ponents program will focus its efforts
on determining the survivability of
such components as reduction gears,
cable drums, and wire rope. These ef-
forts will not only provide the data
necessary for GPU to determine the ex-
teat “of reburbishment required, but

- will also contribute valuable informa-
tion to overall understanding of the the

reactor  building - env:mnmem durmg'u
the mdcnt. :




THMIE Containment Entry Highlights

A total of eight successful contain-
ment entries have been completed since
the last issue of the Updeate. Following
are highlights of the key tasks perform-
ed during these entries:

Entry 6

This entry was conducted over a two-
day period, February 3 and 4, 1981.
Eight closed circuit TV cameras were
installed; decontamination tests and
photographic surveys of damage were
conducted on the 347-foot elevation
(sce photo); radiation surveys were
made; and various samples of paint
chips and other materiai were obtained
from the 347-foot elevation.

gntry 7

This entry was conducted over a three-
day period, March 17, 18, and 19,
1981, Three one-liter samples and one
150-milliliter sample of the water in the
containment building basement were
obtained using a roto-flex pump. A
zeolite column was installed and
operated to obtain five gallons of pro-
cessed effluent from the basement

{GPU Nuclear Photo by Don Shoemaker}

water for the Submerged Demineral-
ize: System (SDS) development data
(sze SDS article, this issug). Detailed
radiation and photographic surveys
were conducted in the in-ccre in-
strumentation tunnel area to support
the sump surface suction plan for the
SDS. In addition, the first radiation
surveys were conducted at the top of
the CRDM. service structure (see
photo).

Entry 8§

This entry was conducted on April 8,
1981. A photographic survey and a
general reconnaissance of the area at
the 305-foot elevation open stairwell
were conducted. Closed circuit TV
cameras nembers 4 and 7, which were
installed in entry 6, were repesitioned
(see photo), and the power source for
camera number 7 was changed.

Entry 9

This entry was conducted on April 30,
1981. The cover of penetration R-561
was removed in preparation for entry
10 decontamination testing. GPU’s

Technicisns emeﬁég the 'miw é;nuiument bnil inlone of l series of ontries Iﬁm haing. '

SDS sump pump was installed through
the open stairwell, and a photographic
history of the pump installation was
made. A photographic survey of elec-
trical penetrations R-504 and R-509
was made for the Instrumentation and
Electrical program. A radiation survey
of zeolite resin columns used in entrv 7
was conducted. The scaffolding used
to install the closed circuit TV cameras
in entry 6 was dismantled.

Eatry 10

This entry was conducied on May 14,
1981. Safety equipment was instailed
on accessible portions of the polar
crane. Radiation and smear surveys
were conducted on the control rod
drive mechanism service siructure in-
ternals. Entry team members obtained
six water and two sludge samples from
the comtainment basement using
EG&G's Waier and Sludge Sampling
Device (see article, this issue). They
also performed the first large-scale

Continued on Page 6




Entry Highlights
Continued from Page 5

decontamination experiment on the
305-foot elevation using an initial
spray mist and a combination of low
pressure and high pressure sprays, In
addition, a post-decontamination ex-
periment cleanup was performed.

Entry 11 ,

This entry was conducted on May 28,
1981. Areas where large-scale decon-
tamination experiments werg con-
ducted during entry 10 were protected
from recontamination by using con-
tamination control areas and pro-
cedures (see photo). Entry team
members completed installation of
polar crane safety equipment, transfer-
red a portable gammaz spectrometer in-
to the reactor building, and obtained
three floor scans on 305-foot elevation
which included three area spectra and
three background spectra. Technicians
replaced radiation monitor HP-R-213
on the 347-foot elevation with a new
instrument, and replaced the GAI-
tronics paging telephones on the
305- and 347-foot elevations with new
ones. The team members also perform-
ed radiation and photographic surveys
of the pilot-operated relief valve and
other general areas within the east
D-ring (or biological shield} and con-
nected SDS hoses to the R-626 penetra-
tion.

Entry 12

This entry was conducted on June 25,
1981, Closed cirenit TV camera
nutmber 4 was replaced, and the con-
nectors on camera number 7 were
repaired. Eniry team members per-
formed maintenance and modification
tasks on lighting panel LPR-3A and
the GAl-tronics telephone system, they
installed temporary lighting in the
enclosed stairwell, and they performed
smear surveys on the walls at the
305- and 347-foot elevations. Loose
samples of peeling paint were obtained
at the 305-foot elevation near core
flood tank B, at an electrical box at the
347-foot elevation, and from the con-
tainment dome on the floor north of
the open stairwell at the 347-foot eleva-
tion.

Continued on Page 8
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Closec .ircuit television

camera number 4 at open stairwell
on the 365-foot elevation.

s {TIO Photo Entry 8}

;,H‘A,‘f‘ B

drive mechanism service structare. (770 Photo Entry 7}

RN/ PR i R ‘Eu‘. " e .
L Physics fechnician performing the first radiation snrvey on the top of the conirol rod

afd liphting pane! LPR-3C on
tielevation.
rto Enzry 6)




Entry Highlights
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Entry 13

This entry was conducted on July 1,
1981, This entry was made to perform
radiation surveys and to complete the
polar crane inspection which had to be
aborted during entry 12 due to pro-
blems with personnel airlock no. 2.

Entry 14

This entry was conducted on Jaly 23,
1981, Closed circmit TV camera
number 2 was replaced and connectors
on camera number & were repaired.
Team members obfained a
150-milliliter sample of the water under
personnel airlock number 1 and a sam-
ple of the white crystal accuroulation
on the floor of the 347-foot elevation
by the in-core instrumentation seal
table. Water samples from the neutron
shield tanks could not be obtained
because the tanks are empty.
Photographic surveys were taken of
the air coolers and some selected in-
struments. Betz and gamma radiation

IY R S

Techniclans remove outer set of protective siive covers at coniamination contrzi uren on the 305-foot elevation. {T?O Photo Entry 11)

»

and smear surveys were conducted on
the reactor vessel service structure and
the refueling pool floor. Entry team
members removed core flood tank
transducers CF1-PT4 and CF2-1.T4 for
analysis and installed a continuous air
monitor and an area radiation
monitor. In additien, Radiologica!
Engincer Della Loggia became the first
woman to enter the TMI-2 contain-
ment since the accident.

Entry 15

This entry was conducted on August
27, 1981, Spectra from scans of the
floor on the 305-foot elevation were
obtained by gamma spectrometry.
Overhead beta and gamma and smear
surveys on core flood tanks 1A and 1B
and on platforms on the east side of the
reactor building were also obtained. In
addition, a remote radiasion survey of
the deep end of the refuel pocl, a smear
survey on the mezzanine, and a survey
around the open stairwell were also ob-
tained. One entry team inspected the

steain generator cleaning line and ob-
tained several photographs of the area.

5.

Loy .
* * »

Another team replaced closed circuit
TV camera pumber 8 with a new
camera box and installed new wires
and a control box on camera number §.
Reactor building nitrogen pressure
alarm switch NM-PS-1454 was replac-
ed, and flow transmitter MU-10-FT1
was removed. The last entry team per-
formed air cooler inspections and took
photographs of the motors. They also
obtained some thermocouple readings.

Entiy 16

This entry was conducted on
September 24, 1981. Two teams
photographed various penetrations
and inventoried the defueling tools in
the building. One of the teams in-
spected the air cooler fan motors,
removed three fan motor covers, and
obtained one resistance temperature
device reading. The third, team obtain-
ed & sump water sludge sample at the
open stairwell using EG&G’s Water

. and Shudge Sampling Device (see arti~

cle, this issue). The fourth team per-
formed containment characterization

- surveys on the 347-foot elévation.
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Department of Energy Ships EPICOR 11 Resm
Canister To Research Facility

7 EPICOR 11 resin canister from a
contaminated-water treatiment system
at TMI-2 was shipped to Battelle Col-
umbus Lahs (BCL) in West Jefferson,
Ohio on May 19, 1981. The Depart-
ment of Energy (DOE) coordinated the
shipment of the resin canister to the
Ohio research facility.

The canister, a prefilter referred to
as the PF-16 liner, is one of a towal of
more than 30 highly loaded EFICOR 11
liners used in processing contaminated
water in the auxiliary building at the
damaged Unit 2 reactor. DOE will
sponsor research to determine the con-

Loading the EPICOR II resin canister
for shipping.

PF-¥4 Yiner Jeaving TMI for characterization at Battelle Columbus I.tht. (

dition of the highly loaded resins and
liners after they have been stored for
long periods. The selected liner was us-
ed March 3 and 4, 1980 to process 8250
gallons of contaminated water from
the auxiliary building. The PF-16 is
one of the most highly radioactive resin
liners used in the EPICOR II system,
with 2 loading of approximately 1300
curies of cesiurn-137 and strontium-90.

Researchers at BCL have begun a
variety of tests on the liner. These tests
include resin sampling amalysis, gas
and liquid sampling analysis, visual ex-
amination of the liner, and various
other studies of its chemical and
radiological makeup. The tests will
continue over several wmonths;
gnalytical results on these studies will
be published in future issues of the Up-
date as data become available.

BCL analysis of the PF-16 liner will
contribute to the development of
technology for storing, processing, and
disposing of contaminated resin liners.
Some specific goals of the program in-
clude acquisition of d4ta for:

® Developing short-term storage re-
quirements for such liners

* Developing storage canisters and
disposal requirements for perma-
nent burial

PU Nuclear Photo) - - -

e Determining the effects of long-
term storage on these resms and
canisters

» Developing other options for pro-
cessing the resins

The PF-15 liner was shipped to Bat-
telle in a high integrity chielded cask
mounted on a low-boy tractor trailer
(see photo). The liner is 48 inches in
diameter and 60 inches high, and con-
tains approximately 32 cubic feet of
ion exchange media. It was shipped in
a licensed type B cask, 92 inches high
and 85 inches in diameter. The cask
walls consist of two one-inch layers of
steel separated by three and one half
inches of lead. The cask was designed
to resist extreme environraental stresses
such as fire and immersion in water.

Although the PF-16 liner was the
first bighly loaded resin canister to
leave the isiand since the 1979 accident,
General Public Utilities (GPU) shipped
22 low level radioactive resin canisters
from the EPICOR II system to a burial
site in Hanford, Washington between
April 22 and June 28, 1981, The last
canister shipment arrived in Hanford
on June 30, 1981. The radiation levels
of these shipments were lower than
those of routine low level wastes from
other nuclear power plants,




TMI-2 GEND Reports Available to the Public

In the continuing effort to distribute
information about the TMI-2 cleanup
and recovery effort to the nuciear in-
dustry, twelve reports on various
aspects of the Technical Information
and Examination Programs (TI&EP)
have been published, A brief descrip-
tion of each of these reports is offered
below, along with the formal report ti-
tle, its number, and its date of publica-
tion. These reports are available from
the Technical Information Center,
U.S. Depariment of Energy, Ozk
Ridge, Tennessee 37830,

GEND Planning Report. GEND 001,
nublished Qctober 1980. The report
describes overall plans for the
Teconical Information and Examina-
tion Programs as established by the
GEND group: General Public
Utilities, the Electric Power Research
Institute, the Wuclear Regulatory Com-
mission, and the Department of
Energy.

Facility Decontamination Technology
Workshap’ November 27-29, 1979,
Hershey, Pennsylvania. GEND 002,
published October 1980. This report
provides a record of decontamination
and dose reduction activities at other
facilities. The report is in tne form of
published proceedings of the decon-
tamination technology workshaop.

TMI-2 Information and Examination
Program Technical Integration Office
Arnnval Report, GEND 003, published
February 1981. The annual progress
report discusses activities conducted
under the DOE portion of the TI&EP
during FY-1980.

Interim Status Report on Personnel
Dosimetry. GEND 04, published
June 1981. Dosimetry studies
documented in this report surveyed
available dosimeter systems, set up 2
prototype system, and compared the
prototype with the commercial
systems.

Characterization of the Three Mile
Isiegnd Unit 2 Reactor Building At-
mosphere Prior fo the Reactor
Building Purge. GEND 005, published
May 1980. Samples of the TMI-2 con-
tainment atmosphere taken prior to the

krypton-85 venting were ana'}yzed‘for o

radionuclide concentrations and for
gascous molecular components. The
sampling procedures, analysis
methods, and results are summarized
in this report.

Three Mile Island Unit 2 Core Status
Summary: A Basis for Tool Deveinp-
ment for Reactor Disassembly and
Defueling, GEND 007, published May
1981. The report summarizes TMI-2
core damage analytical assessments
performed by reconstructing the se-
quence of cvents, by estimating the
amount of hydrogen generation, and
by evaluating the amount of fission
products released. '

Report on Citizens Radiation Monitor-
ing Program. GEND 008, published
July 1981. The Citizens Radiation
Moritoring Program developed a
system for citizens to independently
measure radiation levels in and arcund
their communities. The report
describes the program and its resulis.

Measurements of 1-i29 and Radioac-
tive FParticulate Concentrations in the
TMI-2 Containment Atmosphere Dur-
ing and After the Venting. GEND 009,
published April 1981. The report
discusses the equilibrium concentration
and species distribution during and
afier the reactor building krypton-85
venting. Concentrations of iodine-129,
krypton-&5, cestum-134, cesium-137,
and strontium-90 were measured dur-
ing the venting operaiion and are
reporied here.

In-Vessel Inspection Before Head
Removal (Conceptual Development).
GEND 010 PHASE 1, published
August 198}, This first phase of a
three-part report deals with conceptual
development of the core inspection
project. Concepts are described for in-
ternal inspection of the reactor vessel
and fuel assemblies pricr to removal of
the reactor vessel head.

In-Vessel Inspection -Before Head
Removal (Tooling. and Systems
Designj. GEND 010 PHASE II,
published July 1981 This Phase it}

: 'reportd:scussesdsxgnsofthecancept,
procedures, -and toelmg dwcnpnons
A.praentcd in thc Phase I rcport - S

Preliminery procedures for beginning
the work are also presented,

Canister Design Considerations for
Packaging TMI-2 Damaged Fuel and
Debris. GEND 011, published October
1981. This document reviews re-
quirements and provides design con-
cepts for a standardized canister for
packaging damaged fuel and core
debiris.

TMI-2 Reactor Building Purge—Kr-85
Venting. GEND 013, published
March 1981. A comprehensive
technicai report is presented on the
total effort involved in decon-
taminating the reactor building at-
mosphere by venting the contained
krypton-85 to the environment.

Accountability Study for TMI-2 Fuel.
GEND 016, published May 1981, The
Accountability Study considers pro-
blems of identifying, measuring, and
accounting for TMI-2 fuel in its pre-
sent condition and as it is removed
from the core and examined. The study
identifies methods which will provide a
material balance egual to the pre-
accident balance.

Technical
Integration

Office
Reorganized

The Technical Integration Office at
DOE’s Three Mile Island Site Office
has been reurganized to accomodate
the expanded resecarch effort of the
program over the next several years.
The program has been separated into
two major areas of activity: the Data
Acquisition Program and the Waste
Immobxhzanon and ‘Reactor Bvalua- ’
tion Prog:am Both of these programs
fall under the overall title of the TMI-2
Technical Fnformation and Examina-
tnon Programs or TI&EP. .

Data Acgmuon ngram activities.

will ‘include the -Configuration and =@
Docmnent ‘Control ‘Center, - the e |
) ,stmmentanonandﬂectnw' 'yogmm,




the Radiation and Environment Pro-
gram, the Off-Site Core Examination
Pregram, and the Radwaste
Technology Development Program.
The Waste Immobilization Program
will conduct zeolite and resin disposi-
tion studies; and the Reactor Evalua-
tion Program will conduet core
damage assessment, reactor disas-
sembly studies, and fuel and core
storage and disposal research and
development, The reorganization
became effective October 1, 1981 with
the start of the new fiscal year.

( THE Unll-2 Toscheion Infcrvmtion k Exmsinetion m\
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The TI&KEP Update is issued by the
EG&G Idsho, Inc., Configuration
and Document Control Center at
Three Mile Island under contract
DE-AMO7-76ID0O15870 to tbe
Diepertment of Energy, P.0, Box
88, Middletown, PA 17057,
Telephone 717 948-1050 or FIS
590-1050,
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