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Results and Lessons  from the Accident Study and Recovery Actions for TMI-2

- Introduction to TMI Special Volume of the NUCLEAR TECHNOLOGY -
The Translation Group

Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, lbaraki-ken

(Received April 16, 1993)

This report is a translation from papers in the NUCLEAR TECHNOLOGY
special volume (Vol.87) consisting of four issues which were published by
the American Nuclear Society between August and December, 1989. The
special volume presented a definitive summary of all aspects of the Three
Mile Island Unit 2 (TMI-2) accident and summarized the results and lessons
learned from the extensive efforts on research and recovery activities
during the past decade. Those results and lessoms are categorized im
four areas, i.e., accident scenario during the full-scale core melt pro-
gression and core materials behavior at high temperature, health physics
and environmental release of radioactive materials, data acquisision and
recovery actions conducted by remote technology, and decontamination and
waste management. Every one who contributed to these activities should
be homorable. Those results and lessons are also of great value to nu-
clear community and will enhance the activities to improve reactor safety
in Japan. The translation was then made by the group at Japan Atomic
Energy Research Imstitute (JAERI) with the special permission given from
the American Nuclear Society (ANS).

The report consists of thirty-three fully-translated papers shown in

Chapter 2, a brief introduction of eighty-six papers by each abstract

Japanese translation rights arranged with the American Nuclear Society

through the Japan Atomic Energy Research Institute.
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shown in Chapter 3 and a brief review of the related TMI-2 researches
after the NUCLEAR TECHNOLOGY Vol.87 issd}ance, which was given by two
translators (Chapter 4). A total amount of fully-translated papers which
were regarded as important by the translators, covers 25% of the original
texts. The subject indexes in the original texts can be referred as key-

words with each translated word and referring paper index.

Keywords: Accident Study, Decontamination, Fission Product Release,
Melt Core Mateérials, NUCLEAR TECHNOLOGY Vol.B7, Recovery
Action, Remote Technology, TMI-2, Translation, Waste

Management
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(VF»—F K. 2oh—Fn, EGRG T4 F+%h)

PREFACE / Richard X. McCardell, EG&G Idaho Ine:
"NUCLEAR TECHNOLOGY™ Vcl.87, PP17, (Aug. 1989)
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SUMMARY, THREE MILE ISLAND UKIT 2 : MATERIALS BEHAVICR
Dennis E. Owen, ENCORE Technical Resources Inc.
"NUCLEAR TECHNOLOGY™ Vol.87, PP19-20, (Aug. 198%)
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Estimated
) Quantity Uncertainty? Total Core

~ Core Region (kg) (Te) (%)
Intact fuel assemblies (partially or fully intact) 44 500 5 334
Central core region consolidated mass 32700 5 24.5
Upper core debris bed 26600 5 9.9
Previously molten material on the lower RPV head 19100 20 14.3
Lower CSA® 5800 40 4.3
Upper CSA® 4200 40 32
QOutside the RPY 100 < 0.1
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KV FFFERAOGERSRSRERMAE

Fission Product
Distribution Percent
of Inventory®
Fission Product
Repositories ¥1Cs 1281 [ 85Ky
Ex-vessel
Containment atmosphere, b b 54
basermnent water 47 47° &
RCS 3 1 °
Auxiliary building 5 7 e
In-vessel
Upper reactor plenum b b b
"Upper core debris
5.3 5.9 6
4.3 5.3 b
Upper crust region 0.41 0.27 b
Consolidated region 0.77 2.1 b
Lower crust 1.4 3.5 b
Intact fuel rods 30 30 30
Upper CSA 0.46 0.12 | ®
Lower CSA 0.63 0.16 b
Lower RPV head 2.1 054 | °
Total 95 97 91

RIGENZTHH LABAREAMD HMFERRIIAT 2HE.

LRI L FANEF - BS<EEAMNTAZTACCO It B NIH/ T,
EEEL O ARRAEFTUCREBSWTHET AL, FhA vy bUIheg
ARV EYOFENAEILZ22TLES. BRI, Vs vy RV MY PRFFIER
KB LIV ROoOBERETDEFAL,

CESFTUNRYFEODWTR. 22 v PORBMEMEEIAL, AV —XOWER., 7
GRLSBIAECER TR, OFREN SR R’ DRBHLTH LA, . BYY
—ZiR, EBFFURy FORSHh MO RERIRBLTIH DAL, T—FR2HDUE
A/ LTWS, BHIIR BV -X0F—-FHAnLNIL.,

KV BARLEYOIEAFER B

Repository

Sampling Uncertainty

Homogeneous
Reactor building atmosphere

Reactor coolant/accident water
Upper core debris

intact fuel rods

"Heterogeneous
Reactor building sediment

Lower core region

CSA debris
Debris on the lower head

Representative samples, as the region is well mixed with no surface platecut
for noble gas samples (<10%)

Representative samples with concentration changes caused by plateout and
additions of fresh coolant (<10%)

Relatively well-mixed debris with generally similar sample concentrations
throughout the debris bed (<20%)

Quantity based on visual examination and core boring of the lower core (< 5%)

Estimates of the quantity range over a factor of 1¢ and sample concentrations
vary significantly {(100%).

Agglomerate of metallic and ceramic material; no accurate estimate of the
total quantity of metallic material present (<50%}

Quantity uncertain as region has not been defueled {56%)

Estimated quantity is relatively accurate, but has only been sampied at the
surface of the debris bed. A.layer of nonfuel material may be present on
the lower head (<30%).
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2.3.5 FOEMTFTYEM -2 ENESEHBEMOHRMEEEH
(A~HAF W. 70X/ 7 ESAH )

THERMAL INTERACTION OF CORE MELT DEBRIS WITH THREE MILE ISLAND UNIT 2
VESSEL COMPONENTS

August ¥.Cronenberg, ESA Inc.; E.L.Tolman, EG&G Idaho, Inc.

"NUCLEAR TECHNOLOGY” Vol. 87, PP273-282, (Aug. 1989)

ZY —wALE 2Bl (TN-2) OENERLHN, FLBERT7Y ERFPFENERENA
MEEHOMORNAHEARICE TS EENHREIE L, FREEVLTE. BEZD
FHEEENORBRESTEPI LR, EELCOBNBREERE LERT S DHIC
BIFRRAER Uiz, Fic. FONBREEES Ay 7R, a7 7+~ </ BFFEHE
WESLEFIOHEEEMICELTRBELZHMUL, BITNIKED. ThoOHEHITX
FEHGORMOBNE. FIT, IV Y LBRYEOBEEBERNOR,., HENEORER
DB, BHKC X LXNAREILLE I ENTEN, EARBRUF7IOHEIL L
ST, THI-2EEOBRY Y oy - a VEOBRT 7Y /HEMHLEMORKFEATO
BREABIDEIENTE DS,

1. U HIZ

Y — oA VE2ER (THI-2) FoOORER. EETRBRA. THRIALFL~ 02 Y
Y ABEMO) Oy —Ya vy, FRACKIBRFTVEEATENBEEYD L ORNS

e A EAR I > CHEOCEEIIRATNS 2 EN, MBI B UEZICX > THES
BoNtc, TOLINENBENBHENOBBLNS - ERED, BROETRED
SETFTFIVREY FPOEABR~OEEEL D I(BERTINDOREUBRIBONT
B, BBETIE. BEY  HEYHONEARYERT I LFHNE LBFETRT,
FOOEEREA MR AN, BHW Yoy -V a VREZER L F Y ARDOTEHRT
%, RIT. WEFTY /HEMREATCET3RIFICOLTE~, YETT 7Y F b
AT AENEROGEICBLTE EHET .
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HH L (PORV) HEISEARETFT UM, REZ AT UL EABEN o KEH
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MO 13953 HICPORVEE L Thbhi, WITNNAZE TV LI oA R HEED LI
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2. iE¥e0cn, BEXHIGlceE RE . THI2FLOBRBMY B LICEBLTEREE NI, #
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B4 R L Fy— M. BERIEOT7 Y 8 (Forat/x®) & EAE (Bi=hd /k).
ODHEEELT. Ny 7RO NS P2 v PINMBOREEA S, 21T a=8I8E,
t=B5R. x=—FM. h=BEER, ="y 7 VHOFE. k=REHETH 5, BILHEK
WHREEN THLEEETEAIDOT, B U027V 2AHMOBEHE B TEDLE
hz, bbb, 0, 0REHEL, =3.66V/0k. A7 2 L AWMOBMGEFEK, =16, 26¥/0kT
L6 Bik /k.=0.22TH B, BELRCEIEDZHRTIZ, BRTBELT %
0.4TiIck B b Ny 7 NVEORBMEBEEINIAEHEZINE, T' &Lid.

T' = [ Top(stainless steel)— T¢] / [ Tup(U0.)—To] (n
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1AM TEEFEINRD O, REBAAREY ) oy - Y3 VFEREH 125 22K
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PREHE L, Ny TR EBB LA OB > hd LN,

4, 2 aAT77 4T
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(LT, T RRHOBHHHISROIT7T 74— WEHNTO( I & THM
%% (B58R) . Vor- g vEBIth 6. BUERSy 7B K2 (B
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