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Symbol Name Symbol Name
A |Pit F [Guide Tube
B |Concrete Container | G |Key
C |Lifter H [Waste
D |[Shielding Truck I |Dosimeter
E |Leaden Container J | Screening Caver

Fig.13

High Level Solid Wastc Transposition Plan(1,/3)
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High Level Solid Waste Transposition Plan{(2/3)
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ITEREEELN S,

(2) FERAEER (Fig.1988)

Bikid, BEBRERTS v 70 - VESCI-TEAY Y2 (16 0mx8E )«
RANGH. 2D%, v 7V, B, € -F 2 MfTFhh, NEHFESRE
SNTWS, hRWAEBEBHNERLERIE, § Y IRAT7 207 vibr Yo
(K4Fe(CNI) ZBMUL, 72097 /{bE 28 (Fey (Fe (CN)gls) D4 KA
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ER®E, RvFeT o onvte— 2D THMEEDAENS, TOB, FeCls MMA bh,
NaOHTpHFAE (6~65) sh, SATERAIMASN S, - 4§ TE, Lk
REBTDH, MBRIGRE, vy 7408 —, 1Z v THREZBDBRBATECES
N,

X, Nk —shLDERIE, R VIV (25mx 4E)R—HELH, 2O
B, BRORS VI vIRELNEF 2 — X YE{EN 5,

—%, LEUREGALERE, €—7 —F X P OBREESVTERESRES N,
ZD®, 7o%ab - S RESNERERENTOR TV S,

2.2.5 WarmBEHRMABTLRE
(1 IHERLEER (Fig.185K)

KEERIE, BEPOES, BEXZO2ERULIENL, HH0UHE-H-F2
PR BRBEEREEARN, BEBLERNT 2R BEREBEZFAL TS,

PITic &AM (¥Co. 1¥"Cs, S A4 ) WABHFERLODVTIELT,

COBERIE, WarmBREEEEZFNCH>5HFE (5 0m x84, 100mx1&) K
BiEOHR (FREBEER) CLXVEFECZANLOHETE 1~ 27 AFEEH 5,
ZOREREAITLEE (1256mwx 2&)cEoN, T T THE (H.50,) %A pH
ZALOWIHEABL, 7207 A Y 94 (KFe (CN)p) RURMAE 28 (FeCly)
AEIMSNEHEENE, COTERED, 70T LE2#HO 70y 7 HBERIN
0Co At A NB, RIC, TR (CuSO 2FENT B +ickd, 7=a7 24k
B (CuFe(CN)g) 7oy 7B ERELYCs Ak h 3, Hic, KBR~N) T4
(BaCO3) #%MIL, B 74 (BaS0) 070y 72EESHISr 2 KRET
B, X, BBV LEZRMULIZCECED, pHME~T &Y, KICHEML &ML
BogrORBICLD, KBIEE2#O7 oy 7P ERSOEIRI « FELRESN S,
—%, BWR-TMA5DORBREEN TR I Ko0 T, WHERE (AgNO;3) 28
ML, av{tB(Agl)D 70y 7Z2ERESETAELTV S, ChoDRIGIKEDER
BFEFE(DFYR, 90~95% LMW »TW 3,

ZLTMBEREKI, Intermediate BEMBITRICEON, Bich#HlIhsd, X,
R 9y VRRI 9 VI vIREDR, ZF7 o VABIECTAEINS,

20 FERLEER(Fig.192R)
IApERAEERE AR ZEANOhEER(ZAY Y7 6 0mrx 3 &, 15mwx2
B, 30mrx3E)R, 1~27AKFESh, t-H -7 X ORAENRESH S,
0%, BiEiR7oaL—-FELHh, TZTE-A—-FRAMCEISHELERMS
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NEREBLABI LS (BREBLEBESER, HERLEREEEZ), 21T, A8
BRIE, Intermediate BRAUBITRE %o h, HWBEash3, dL, +oHBRA
HMRBBONTVIBAR, WarmBRAB TECEEBELBRAERTHLN B,

~H. RI Vi, RF 9 VI VIRELN, 25y VABIBCTABREING,

2.2.6 Special EHAEIE(Fig.1828B)

COEERR, KAKRTEDER ECategory 2EMT 380 THB, LoL, &
BORMBMELED. 200mR/hr UTOLOTHNAEZANT VS, CORBEREDS
VB, EEMEESEE TSI ETHE(975£4x 2%, 485L4x2&) L,
Intermediate B LBA (FR)I L., 20%, WarmBEike LTREL TV 3,

2.227T 279 VRBIR(Fig.2088B)

ATER, ERRABTEIORELLZ S » ¥V (H05wo 0 ) A BETEC LY, &
0wo 0 ETRMFSH, LFa—2 VvELTWE, 25y Yk, —B, X5y I v
7F-RRBoN, BEANRBC I DB (50wo 0) EN 3, BERS v ViER 5 v U
FroiEBEh, EBBEE, Intermediate BKZHBICRE SN S, 20%, BEX S5
Vi, MABEREBETAAHHBERMBREBCELN, TLA Y EROARERIC L DE
B(-25TC)L, zok, BMBENE, 2LT. X, 25y U3, EHEBicED 1 2
~13wo 0 ITRMEN, ©F 2 — X VELEBEMDOR S5y V¥ v s %N 5B, =
LTFAHCHERELO BN SN EEFRBCELN, CCTR3 v Uid, W30wo 0% T
Biishs. TO®k, R7 Y2923 YRTIRED, 1520 v ~xperitdoh, 50
CHHRATHE > EFa~2VEBAE(RT59 Y 840, EFa—RAY . #H60)S
, F6H(BEba®avr ) - v34 2V s Snt220LF54E) KERSOhS,
TO%k, BRBHCL - TEIKE L > dbDIE, LWEI VY - X DFp v BV
7 UR#BELkER 5,



900-98 0096NL ONd

e o B FETd L
WIEBEEY n B LR . m o T B
SUSPECT ¥
{}333—'1'—_—131 ._"_'_':'-'::?\
b 1 ||
Iy - L)
o 2 B SR O 7 A B 4 A v
Iy B TR BT R E TR
;
[
15 st o | T H
mEEREY | | g ] R
Inter- '
mediate ::
LOW| Warm ': [ 4y RS 7L |
P i m]
Special :: ﬁxﬁ@?ﬂjl&
' K
i
::<::"_:":_‘::::i! | ENRR —_— & ) L - BB - EF 2=t - g%g
¥ T D 0 R i || B
’ v | REITE IEE TR BIE| ! .
|Ii E: : = E{ R U is
Lizoo o %5"% :::I'E E:
:: o 1;
::__>; G- 5 EEsEER v
L":L_MEIE! '''''' mom TR T ”
"Ho# | | | T - T
i 5 B BooRE
— i@
----Z RTw 7
o=, il BIA S
Leed " FTEILE

Fig.l6 HREREMOLETRER



[ SUSPECT >——

[A£,(S00)s+ 18H,0

150ppm

{ POLYELECTROLYTE

. AN34 1ppm

S .

rmal Eurochemic

00m 100m

Spare

100ne

b

100m® 10m _L_O——
25w,/ h

I Equiliborium

Receiver Tank

Tank

Decanter

Tank

Mixing Y Eb | ‘QA)—

Sludge "‘"""”Q_—_ L

il

Bacteria Bed

P
| ST

pHT

!
|
|
!
I
|
I
!
|
|
|
.

Lave stone
(Porosity)

I

|

f

=t

T 500m | 400m
|
1 Storage Before
: Discharge
|
I- |DISCHARGE OF LOW \
|
! TREATMENT PAOCESS / | |
: Collecting ==
1 Tank | 7= RIVER >
L _| SLUDGETREATMENT
PROCESS 50m som/h

Fig.17 Suspect Liquid Waste Treatment Process Flow-Sheet

900-98 0096NL ONd



|
e
%)
|

| INTERMEDIATE NaaPOspp,0] >
BRI, I 235 ppm
Eurochemic RIVER
Laboratore | |
l —— Storage
Nentrali-
zation
_I Tank
— L ' | — -
- _— - — ;LS Storage Before
— Discharge
ity
. 400
200mt 2000 m 70m’/h oomas St
.5 ~8, orage
' Storage Tank o e ke E 250m’
Sludge > —
| Tank
|II\1TEIMEDIATE >—
—— S— >‘
arm Ligui 1
Storage Building @ =
..... =11 Other. Shemiss Shige  [m—————- ISLUDGE TREATMENT PROCESS| >

o ( Siudge Thickeher }

|—>7__J L

BRI, BRI

Eurochmie Euroch mic
SPECIAI }
Universitie

ital Pretreatment
ggaﬁp:ta 975 485 ‘ Tank(Flocculator )
2 £
x2 %2

Special Liquid Storage Tank

Fig.18 Low(Intermediate,.Warm,Special)Liquid Waste Treatment Process Flow-Sheet

900-98 0096NL ONd



Inter- : @ -NaN03
mediate @ Strage Before
@ I FeCls I — Discharge
C.E.N./ Collecting & = | 1J:
S-C.K, F’MiXing _®__ Pulsator —
‘Tank n - — Io
— 1
S1LB1 Buffers, 4 Putfer Exchange
S1LB2 || Filter ={ S1WBS8
SI1LB3
S1LB4 Polyele ctrolyte) I I f
Truck Discharge
S1LB5 Existing
150 i,
Process
@P I g:gcha}rge
i Xistin
Eurochemic “Collecting {P) Effluen%
Tank I Chemical I gl{ggé?se“t
SILB7 = ,F] 11 é gislciharge
S1LB8 - occulator 1E
B 5 Temperature
(? FI1LB2 Process
8%
C.E.N..” Collecting 5%
S.C.K Tank
S1WB1 P STed
uage
S].WBZ Tank
S1WB3 LS‘“"“Tank SIWBI
S1WB4 S2LB1 = S2WB2
Truck SIWRS - SZ2LB2 | S2WB3
S1WB6 S2LB3 :l S2WB4
S1WB7 52LB4 ®
S1WBS (P5 £
Warm

Fig.19

New Effluent Treatment Process Flow-Chart

900-98 0096NL ONd



INTERMEDIATE

Sludge

STORAGE TANK
2000

Thickener

1

ICo rrgpressulc:

Refrigerator

HOT
BITUMEN

Expangion
'd valve
AN

Drum

Vacuum Filter

Thawm_g

50wt%
Soilds

14

42]

ludge |Tank
(-

10my

I SLUDGE >—M—‘

Suspect & Low

i e ﬁ=t__.__
Freezin
X509 g

Conveyor

Scrubber

dalele

STACK

05wt%

Treatment Process Soilds<

12~13wt% D
Soilds
| Electric _g —
T Heater -+ i
MUMMILE Electric
Buffer Tank
2004 2002 Heater
’
! __} C===
¥r—"~*—r om— %"—
Filtrate T ray /
Y Tank Detecton(” Drum h
— 0om Chamber
Drain Tank 5em
_ — 10m 6
DRUM
INTERMEDIATE l_—o_ 2202
STORAGE TANK
2000np \Concrete
( Shielding
Galvanised
Steeldrum
Fig.20 Sludge Treatment Process Flow-Sheet

900-98 0096NL ONd



PNC TN9600 86-006

M ~NIF-(CHIFEHHEEEDOER

1. [RLUBIE

NUF -TR, REEEENNERUESEENEOEH AT 5 EXMEMA ( "ONDRAF/
NIRAS) M1 98 0FIcEMEINERICENDTE, 198 2FL0BEHLTVS, TOHRIH
Hid, BEN VNV THRHEEENZEAE, T LTEHNEBL TV LR > THRDPRE
DREERET S L, RUESRUDBEOEBRHE2WRICTICLEZENEL TV S,

COEFBENTELRETE, BARUDELIMR >ERCIEEE R, REYLE - AS0OR
SR LTHAREENES - 208, BER, CNoAE - AN Zichdhrbb T EE0ONDRAFS
NIRASHHERE L T 3,

2. A% :
ONDRAF/NIRASHLTOHDEMRIL =2 - VA Y P EfToTW B,
(1) BAEEEHORE (FICLBRELLLTVERLOHEHINE00D)
(2) MEE, RAEREEYORE
(3) WMEHEEZEMOMS
(4) ERERNONE (RFARBHIRCBLETEO YA ML)
(8) HaHUHDEOITE
6) MEMEEREED, FRAERERCBEY > v, 7=y 2E50HZE

3. EEVMEBROHE
(Fig-2 1 icEREN O BHER 2R T, )

3.1 REDORLEEHR
EREEMOREBRIUTOEY TH 3,

3Ll RFAREBEHR(EH: TH, H5500MWe), BEBEHBIC DS : 55% )
BFAREN (PWRE ) THEAETIREBEYRTRS » PRDOVTR, ¥4 FAT
ME (FENE, BEABRLE, ERBENEZ) sh, MEFRERRZ —BERkSshTH

¥ in French :Organisme National des Dechets Radicactifs et des Matieres
Fissiles . in short (QNDRAF)
in Dntch Nationale Instelling voor Radiocactif Afval en Splijtstoffen:

in short (NIRAS)
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Bo EBEIEIE, A Yy FEAXBZTSRFy 7EMESEZINTY 2,

—%, EkE=EYE, hREEyNERER (SCK/CEN, Waste Department ! BT
SCK/CEN&EWS, DREZELABIAT NS, ChoEEPOLBRFRE v 7 —
Ui, BHEBREOZBERARTZLHIEMNTL 2,

3.1.2 HBBv4 L
BEREIC L > CRET AREYMISCK/CENEA LAEzN TV S,
BHERROBLBILL - TECREEME 28V S0, TO 1 2REATHLE
( COGEMA, LA HAGUE) 932 &ick-ThLBbDTH B, ThoRFHUERY
R, FCTUBSAEEEERENE LTV F—KRBEhEH, BLTI9904F
HIZIEBTHHAHDLDHETH 5,
b5 —HiE, ~AF-EATOFMLE (2-0F5 3y, 1966F~1974FKH )T
;ofécéﬁmﬁéb,cnifmibt%ﬁ%&wﬁﬁ%Lt%%mib%%ﬁ%m,
H4 FATUESNS, AL, BL~rifbRERRUEKERENE, SCK/CENIIH
ELBEIhG,

3.1.2 SCK./CEN (Belgian Nuclear Energy Research Centre)
vy —HOERRBER»ORETIHEEYE, 2TL L OWaste Department T
BANTWSB, £/, CHOOMMBBRER, ~VEF¥-ORFAMRABIALZED 1D ICED
ShTky, PREEZVUERRE LTEE STV 5,

3.1.4 39ATAVF—7THE
5U4TAY b~THERVFIIATAY F—TEHAVELE, BE, WEHRELLR
3 ZEEMITISCK,/CENImZE LABIN S,

3.2 HSIHEEDOLS
Eﬂ%@ﬁﬁmm,ﬁ%(ﬁﬁé&ﬁ&zomfﬁﬁ%ZQmeao10@.%&&%?
b, A, HBLSTHZ, Tho0BRKIKSWT, DTIRB~N5,

3.2.1 {ELr~nEEY
NNE-RKBTLEEEEEEG, BERERHEH (o vy FYE&W)IKUVOECDD
Nuclear Energy Agencyll & » TRU I NAZHEHBRERHE (Multilateral
Comsultation and Surveillance Mechanism)icE-J%, 1982 THlsn
T&#, LiL, 1983FE0E, EEMNCIOMASFELHTIRHERMEE TS
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e, EBTERVRAEEL TV E, “WF-OEBEEFLS L, [NHL, FAMESF
MICATHIBAL AR, 3FDBELTORVWZ LD oEERRORITEZM-THEH, 50
ETCARBLEL->TOREL, ->THE, F—0BRELTEELZZDHTFTTWSE, T
NIFHARICE T 2p0BEBTTREHLTVEDLSTH S,

L L, BN EABMGHE (BERELSY or BBMLS Y IEAS LbBRSE
WTiE, AAER S BRENO LD IITBEOEEZ 2 LRTARELAVLITH S,

322 BULrVEEYRUTRUREEY

LhoOBREYR, EFARRCEIRFHREN, BABTIHERU I V=2 v sk
BRETEORET S,

NAF-TE, 19T4AFCETHATANF L2V TOFMEFRDO 2 L F -BEKD
RHEBBERER LD, BUARZELSPBESN, ~VF - THILEMN N SREEY
DI BCBOBLTOBEVSMENS 1975 F M ENI, X, 1076%»5HE, CEC
( Commission of the European Communities ) DOEHIcLD, R&DHED
Sh, 1970 RZNSOBELENRBE S NI,

—%, SCK/CENT{, 1974 X0 ALK -WEHHABESh, FBENFE -PROL
WO TEEE ( Under Ground Laboratory)df 19805 5 1983 iTHh i TRR
SNEE, ARNEEE  FENEMSA TV 5, CORRE TR, RNRR, EHRE,
BEAREFEZEEL, RENHMBLASCETIFANGTEZTSCEZBNELTVS, £
LT, ZhooHE HREBCECEDH AR LDERENTL B,
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EL~VREY RUSUERY BL~UBEEY TR UREY

PR s®=p Yy WE-®=5) 2 i ik K& e £=8) v
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4 BLANILEHROHSRXEL ( PAMELA :Mol/Belgiam)

4.1 BMERUERR

NAST5 VMR, A-arly /BRABTHCRESH TV "B LA VvERELERT
EHEL, ChoDF—y2RROBET 7 v PeRBEIEELELZANE LTI984FICRER
SN, HFEAY P2 —EFig22RT, £/, 1985F 1 0ATHA DR, ERERK
( LEWC :Low Enriched Waste Concentrated k3 & v MEEDSEESHN, 19864
AAFKEITRHBS OB L, COFRIET L, 4k, TOBRAB0EOT ATy
FEALEE 10 0Dy 7 R € —XEEBER SN, ChoOELER, ~vIT T a2
DEBHRICIFESN TS, £ LTHE, ZAY v/ F2RE LB ke LcBRRERD
ELZERLTVWEELLATH D,

SHREWI0ELFT, 2—or Iy /7BRETLEAKSZRRMEREK (HEWC (High
Enriched Waste Concentrate) EKFK-WAKith2m L ~</vERKR(100m, 500
Ci/L)DUBEITH>TFETH B,

B, 2 FEHEE, “MFE-RBEINLEOETEH S,

AMBTFIEX580m, E304m, SX246mO&kFia>2 ) - &Y OBEEKTHERA
oy, BIEE, HFE, SIFZ, v~ )7, ISERHEESLOEBREIN T S,
EEOBEBRRUYRAF L, BEKFKOESHEe , 77 v 7RIELEARTH 5. #-
TZZTRIFBOBHIIERYT 5. HLBEEER % Appendixit R, FRUTRELHERLS
KB EIRIC DWW TiE T o

4.2.1 FEthek

MLEEBE S ©20~304/hr

*

EUNUER (2 —or 1y 7BRAETHBEETLTHEHD)

cBEMER (LEWC)
B L5 0m
B ERE 1 150Ci 2
cHmBMEK (HEWC)
= D 800m
MR ERE 6~10Ci L
e R I EBOTArIZ2vLESE
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75 A ERE I 15kg/hr
BB R A YIAERNE9G0, AW, TH
BRI D Ya - 80 kW

A% —-FT7 w9 7FE—4% B35kW
A7AREMULE K aEEHL(AIR Ty 7))

F—-—nNT7o—-(HFAE-X)

4.2.2 U5EEHIF
o BBTEBYIN 7 AE/GORE (FHBEH)IZ400CUFELZLICERL
T3,
° F+ DAY —DH-OBBREBBERCIVIT-TED, V-2 F72 b (MEES
ks, YRI1E,/50FDEETEBLT V3,
o Fp=RH—DYEIE05mol DHNO; A WABERERECEDERL T B,
o HIAZECIRERLTL, BERVEERRFOLER 2 Y2 -5 ic&DIT-T
Wb,
° Fv =Ry -—OFBEEZBAAR(KEOB VLV VelfBRELFALCLITED) &
BoTHED, Ev bEII25 2K (12x21)THhbB, HELy PCRF+r=R%
— AP MNTEBRLHD, 2WTI512H(252X6=1512)DF+ =245 —
PIRATIEETH B,

i, BES L 0 XKD+ + =% —DHINMIhTED, W3 6BHB->TWLBKET

bd. 5%k, BELBEOMBEEZTHILOETH S,
o H5REMEGLETNIMILEENEIS~9wBTH 3,



—Project start—up October 1979
—Construction application —— December 1980
—Construction and operating license’ — April 1981
—Laying of the foundation stone September 1981
—Start—up cold operation November 1984
—Plant turnover tp operation August 1985
—Start-up hot operation October 1985
r__
1980 1981 19082 1983 1984 19865
AT Bl 6] [ 1o T [ 13 [ [7] o T o] B 161 [ [of T {11 (8] Y] I ol [ Juf i Bi [ [ef ful ol 3] 16| fr] fol

1| Conceptual Design l

2| Design Basis

3| Construction License @bl

4 | Inquiries And Ordering

b | Procurement And Fabricat

6 | Civil Construction

7 Process Erection And

Infrastructure
8 Mechanical Completion And
Operational Tests
91 Cold Operation
10| Start Hot Operation D

Fig.22 Time Schedule PAMELA Plant
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6. BLANLMHEEEDLS L TFERSE

5.1

5.2

g &

~NFE -, I9TdERBF AL ANNFE DV TOFEEF R A N E—HED DI
REARELDENEELBBE LN, COPTHLESHLWETRUBENOMSICE LT
NWBEEVBOHENI19T5EICHE N, £/ 197645 CEC ( Commission of the
European Communities): O®EIK LY R & DAED LN 19T9FILZh S DFBEEE A
‘B shi,

—7, SCK/CENTR 1974 L DAL - IEHS BB I AABNEE - BEO fedb DHUF
KEBRZE ( Under Ground Laboratory) A5 1980&EH 5 1984 FICh Y TER SN, X,
1984855 1985 F XA THEDOERESTbhk, ZLT, COEBRETHE KL L
EOMOERICR2EERE - B8R ( Clay OfE, BB, ZHHR, BARRE ) RUE
éﬁﬁﬁb\%%%meMﬁﬂCB@?éﬁﬁﬁH%ﬁﬁC&:J:L,‘CL\E:O

BB, LNOORE -WREREE~ALE - OEFHBMBTH2ONDRAF /NIRAS ( N+
~ENOHHEREN BT AU EETIORME )R EEVCECLOYAIRIDERSAT
Wi,

Boom Clay®4#%

NN+ —DBoom Clay (#3500 FROHBIE, =5 o d FAViIChd THEtEE
REELTEYD, TOBEEMT190~300mikdd, BFctoBoE S NR1E 2, H TN EER
EDHE5MOLTR, T 160~270 mOELELILEHNEI 1 BOEMERE > T3,
Table. 2ic Boom Clay ©#% ¥ %, Table. 3 &K Clay HOBEMAMATT,
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Table. 2 Main characteristics of Boom Clay

—Cnemical composition of dry material (%) 1~61 8102, ~14 Al:0Os
~5.9 Fey O3, ~2.2 K:0O
~1.4 Na;O, ~0.6 Ca0
~0.5 TiQz, ~0.7 MgO
weight loss at 1000T 1~10

—Natural water content (weight %) ~26
—Mineralogical composition of the fraction ‘~illite (2-3), gmectite(2),
< 2¢ (parts per ten) vermiculite-1ike (3), illite-mont-

morillonite interstrati ed (1-2),
chlorite + chlorite-vermiculite-1like
interstratified (1)

—Organic matter (%) 14 samples . 23-55

—Granulometric composition(@) cd<{2p:49
2pd<60p - 4T
60p<d<200p: 35

d>200pg 05
—Bulk denstty - ~1.93
—Dry density 1~1.53
~Hydraulic conductivity (em~s™*)  between 1.4x107% and 47x10°1°
~Porosity &) . between 346 and 44
—Saturation degree (%) > between 88.4 and 100

—Plasticity limit &), {average 50 sample geot :~27
core drilling)

—Liquidity limit &), (ibidem) . ~T6
—Index of plasticity ), (ibidem) . ~49
—Thernal conductivity (Wm? K*!) :0.9-1.3 (from 20 to 90TC)

0.3-05 at 100C and 0.6-0.8 at 500
~Natural radioactivity(Bq kg~ dry sample) @ *®K~74 10° '

236 Ra~7.4 10!

237 Th~44 107
—Cation exchange capacity (meg per 100g dry ' 20-40 depending on sample and
Clay ) , technique used

Table. 3 Composition of moisture

(ppm]
HC1 4.9
Ha504 15
HF 0.40
NaCl 8
CaF: 0.21
KF 0.44
MgCl. 0.1
pH 3.5
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5.3 MAWEEENRGAIER
~ N H — T LR OB 10,0 0 0MWe)DEFAMHED 3 044, F1H5 300GWel
VIOBERPORET AEEWELE ( Table 4 ) FANORBLEEZ TV S, X, Bk
HEASEAGHIBICSAEEE2ER L S0 AEROAVT ELOROL S IEE (BAEK
k2)DH3, COBOHLBOREEEET IW-m™! +CLIE T3,
(1) #5 2BEMLEDOBREEEIZ40 0T
2) #EitEORKXKBELAEII 00T
(3} thitBifioBoBERTHICEBIEIBEREE FRIEST
4] 73 YFrxVvitBO3RABELRIEZ0.5T
PDEDREZEBE LERNICE, HLWIERS 0ELL TS EBRMLBARTECEELTY
Bo MUVNNEREME, RUSABRATIRENL, DL ~AVBRUFTRUBENR, ©F a2
YEftpe s v PELEEL TS,

Table. 4 Actualised nuclear waste arisings for a Belgian integral
mined repository (hypothesis @ 300 GWe). yr total nuclear
power production)

HLW CLw ILW,”S alpha-W

number of packages 6000 4500 30000 30000

dimensions: him) 1335 1.7 09 1.1
¢ {m) 043 106 086 072
waste volume [nd 0150 13 018 040

thermal power (KW) 1300 0030 — —

activity:alpha (Ci) 33E3 22 06 05
beta gamma (Ci) 45E3 36E3 100 100
(t=10) (t=10) (t=10)
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U, HLWid 5 0fFRICBN T 5, 7, RAEERFEHLSBBERIL TH 58 0 F
KHTT 5,
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v+ A -—C
CREOREVEFTHELOMB AR L%, 5 0 FERICHEBEICLS T2, Lo IEE
8 0 BIETT 3,

10 20 30 40 50 60 70 80 90 100

AP oFa (B EE L3558

I LW¢r .. T
I: {:
HLW Ei ﬁ
WWWM
Disposal \u {Iv
H1EEDRS MAET
Hgm Ty
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FoHd 3 0E
ME R B 13
to =[FHFFEHOMEEEL
ts =—EALE(CLW, ILWDOavF4va )
tw =47 REL (& L~ vEEDOBELLE )
tso =HLWEZRSGT I/ BDOEEH I -1 v 94
BE, TNoDYF YV AEER, ~¥FY ¥y, GRRUHBES» OURBF LT hE
WKW, CCTREMEEELEOHEFRORMICEEL TV 5,

5.5 MHAHLiEHE

EEANCEA ATV Z2HBAD D HER, Fig.23 kAT L HEREETHE, T8b
B, #T 22 0mBEECHRESSmOKEX+ 5 1) —%HD, 2hoDF+ 7Y —DoHILEDIT
Ey PR, TOPICHLWEGELEDART S, X, I LWEKEHLWEELE S
B, BlOF¥+ 3 —NIKMHTECEELTHS,

L L5, LRROAETEF+57 ) —DES (ARIVELINIT L, TROHBEEY
E{LEBSEDZANGNE N &, $7/, BREEEALEL, BLIhS0BR®T 2 b ichh
BECEPORESATRALVFVARETEROBEADFENELONT VS,

Table. 5IRZ L+ VALY BE¥5 Y —Dkd %, Fig 24CEEVMOBHBEETLTH

AT,
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Table. 5 Actualised gallery length (km) for the various

scenarios (emplacement :HLW stacks in pipes)

scenario A scenario B scenario C

phl ph2 phl ph2

HLwW — 7.5 4.8 7.2 7.5
CLW 1.2 - 0.4% 0.8% ' *
ILW./S 25 — 08 L7*¥ *
alpha-W 1.4 - 04* 1.0% L%
utility galleries 0.6 0.8 0.9 1.5 1.2
shafts 2 2 4 1

total length disp gal. 126 12. 7.5
HILW-—packages per stack 13 7 13
therm. load (E3 kW km™?) 24 25 2.5

{¥*) emplaced in the HLW—disposal galleries
{) can be perrormed in one phase

ovF YAt —A(CILW—-10, HLW-50)
[LWEHLWEMADF + 7 ) il d5, ILWRF+ 7Y —Ohicihsl,
HLWEFX+5Y) - DoRBUELKEF2 —TODRMATE, HLWTF 2 — 7P
NhBRFa2—T¢F+ 5 —@Nw s 740 FENB,

ovTUﬁ“—B(ILW—30,HLW—50)
ILWEHLWREILF +7 ) —HiKLAT 2, BLILWE, EF=—2 YELSS
Wiz A Y MELEBZOTHLWASOREELRIZ-ORAICF » 7Y —OHK
ILWHEAhOh Ny 774 v FENAHE, HLWAALohRKREDDELEN S,

7 A
w7/ A%
%5‘9% HLW %@f ILW
R A
AN A

o ¥+ UYUF—C(ILW-50, HLW—-50)
Y+ NAF~BEELD
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5. 6

5.7

L = B

197 8FIHES N BALABEKBY 30532 b, 0.015BF/kWh&iZ-TW3,
(BEWOaYF 4 vay, MERVHEEROBEZZISTATHEN)

LPL, REBOERARRUSBEOBRNERAELELT 2 HESEORHEERESHE LM
AR MRB20BEMTE, RbEVWF —XTIR35HBDIRMELUE,

PDEnddic, BERELANBESCASEBLAO0S v+ V2 hE - BT SA TV 38R
THY, LOFETARTI2EVIHERLLOBR-TVEL, LL, SEEERARICE Y
57— DER, ZERTFIR I EOFEIELIRONLVATKRICEETH S5,

WMTRREOHEE (Fig, 25, 26, 2788)

HMTEREOMMN (ER 26 5m )RMT224mETHON, ZOBRERAE S/
YN =S A2 TBEBINT VWS, £, BHIKICIHROKTIBEHBEER LT
EHOBRAOLBEEE LTt ThH 3, ¥l ( Experimental gallery)®
RNEREESSmTKELS 5mETF TS, BiL, COF+ 7Y —»522miTicd Small
Reconnaissance Gallery EFRg ¥+ 5 ) —Mb b, ThoDF ¢ 3 ) —ROEEZHC
TOHFHRBMO T oy 7F R av i) - Toyw s dEsh T3,

COERZILAZIRIE, $FT6AHY 7+ THT224mOF £ THRY Experimental
Gallery i®|&F 353, X, ZZH»58mall Reconnaissance Galleryizid, 3L A& #
S THD B ENTES,

Experimental Gallery Ofil8tizid, REHE (ANRAR, EHAR, BARRE ) 27
IR(TOemg IPEHRITONTEY, BESBSKIOATL S,

MEHHAETHE, ++=27#8 (A1S1304, 304L, 316, UHB904L,
1803MOT, Inconel625, Hastelloy C, Ti&&€Z )20 TRMBEARBLETH
i, Ti&<, Hastelloy C, Inconel625, UHBOMLAENT VWS Z EHEA LT 3,
CNODBFHRRIEISBREDMES N B, 198 TEH,S I ILERIPTTHEEBEEYI
LAEARUCERED (BRMBBEL~VEEM ) KIVETEZTHIEDT ETH S,



PNC TN9600 86-006

i
&g

%;
3
&

Extraction
veniilation air

o
Anuls ((F

s e,
:, 4
e oot
L)
Y o e
o) .. X
3 rPas e .t .
EXRAA ) .
L P + !
. AT .
XRAED R 5 . PR A4 .
. . -
B oa’ n g . .
PR x b d - L .
. g LA 2 < . AP
s, R a2 10 ot
. K L PN -
. ) . T ' -~ . L
* aa vt - "L
* W 1 Y
b 2 . A .
s e »
- .
VA IUD
.

CLAY FORMATION

Secon Gallery

dar
¢350n1ginner) _—\\\\\\

Bore holes

—0.560 inner

—18.30

Canislers

Fig 23 Reference concept of an integral mined geological
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Fig. 25 Scheme of the as built

underground experlmental facility



SECTION A—A'
\ _ | EXPERMENTAL

CONCRETE Y
LINING

CAST IRON
LINING

A

SPECIAL @
ACCESS
RING

-
-1

wﬁ/
]
P
4 :
=

11
@ —f

Al

(D=DIAMETRICAL CONVERGENCE MEASUREMENTS

(@=GROOVED TUBE FOR INCLINOMETRICAL TORPEDO

(@=TENSILE RODS

(A=HYDRAULIC CELLS FOR TOTAL PRESSURE
MEASUREMENT S

(E=FLAT JACX :

(6=CASED THERMOPROBE BOREHOLE

Fig.26 Configuration of constraint

and deformation measurements

—222.90
kv

$1.75

experimental gal ]ery/

reconhaissance shafi

distofor tip Distofor [3.10

bakfill = 2480 1.30

v —246.20 1.20

—246200 4 o |-24775

¥V v

LJ small Ireconnaissacd
gallery

concrete blocks

Fig. 27 Position of the Distofor

900-98 0096NL ONd



PNC TN9600 86-006

1.

V & R4 VICHTSMEHEREDLSDOHR K

¥ E
BEAY TREATHEET S [ —HENAFLEEFT (COGEMA, BNFL) #A%&L 12 TOK

HERENE, BEEMBERAASTACLELTVS, TOBBELLTEANFM YICREELE
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124500k, i~ 1L,300AK) Sifbhik, 197 IFELBREIEENEHICLDEREYD
MEBFbhTORn, BE, Asse-I TRFRKHLWOLH LRI TEEORER - TRALSED
BhTwd, EEOMAEHREL TIE, Asse OILFihBd % Gorleben HEHABEMH E Sh
THD, HE. 197 9FXVBEBLTVAEFMBEEZR T L1984 ELVRUERBEOLDHO
i EHEROBRE LR OBEIEELED OR TV 5,

—%5., 196 0FE,51 97 6 FFTHHAEEMNL T Konrad mine &, BE EOEB»
51907 6ERBENELSNI, 208, TIHFRAUEENENR L LBERBE SO,
197 6EMB1908 2ERIITEIADLDOHAE - FEATHLA, BiezOBABERRSH
T b,

LhoDZ b4 Y TR, REAAME LT, Konrad,Gorleben D 2EEREZEZTSEH
», Konrad BIERAMFEEY %, Gorleben TR, £EREHEWNREL TV S, [H, Asse-I
RS DD OEERER - FRBAVLNS, |

CHOBENSOBTRESBMNNESI T LKL - TWEDY, ZHickY T - BRRUEER
FZEBRBEICRITLLTW S,

2. BEEYORERRUZAKSEE

19841 1 AXRBEAEKBYIEEMRLEBROFERRICLINGE, W 25000 DMBKER
PIEMT000mrDRABREENHE 4 —BEFBRESRCEREIhTVWS, £/, 200 0FRITBY
ZREEEWER, 9240000 CREONTBD, CORNPWTO0ImMREMEENL NT
Wb,

FAEGHANICBY B FER%E Table 6 ~TIRART,
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TABLES6. ORIGIN AND AMOUNT OF CONDITIONED RADIDACTIVE
WASTES IN THE FEDERAL REPUBLIC OF GERMANY ON
DECEMBER 31,1984.

Origin Amount

Nuclear research establishments 40.0%
Nuciear power plants ' 29.4%
Pilot reprocessing plant,Karlsruhe 20.5%
Collecting depots of the federal states 7.1%
(Laender)
Nuclear fuel cycle industry 2.8%
Others 0.2%
Total ‘ 100.0%

| 25,0 0 Omr

TABLE7. ORIGIN AND EXPECTED AMOUNT OF CONDITIONED
RADIOACTIVE WASTES IN THE FEDERAL REPUBLIC
OF GERMANY IN THE YEAR 2000.

Origin Amount
Nuclear power plants 38.3%
Reprocessing facilities 35.0%
Nuclear research establishments 20.3%
Nuclear fuel c¢ycle industry 2.3%
Decommissioning and dismant!ing 2.0%
Collecting depots of the federal states 1.7%
(Laender)
Others 0.4%
Total 100.0%
240,000y
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M, BEZAZO0NTVAZAFELKAERR,
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5197 6EKHBEEN, COBLOHEEE, MBOHCEKIATBVBRELERLTVS
e OB HERENL S ORERMMICET SN,

197 6E,5 198 2ERPHTCEANDLDORBHFANTON, FRBMERENOL
AMELTHETHE EHWRENS, 2LT, BE, FRTHH (198543 AickH
SOBHEMTOIE )BT TEY, 198 7TEPS1988FORIHFTINERASLT
H5, FAXNNER 2 ERHITANE L LTORE, BRSETOOUBTETHY. LD
MABEEE1 98 9FEMNS 199 0FEHENLETHS D,

M, T o —EOBE - B EEIREMBEM EDBE ( Deutsche Gesellschaft zum
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ITEM
Lifting System

—_ [ level13.75m

——casing

platform 2x1.2

50 0kg
level: 0.0 0m

l

hydraulic engine

7)) v

|-

FUNCTION Elevating stainless steel containers 1 m® from 0.00 m level to
3.75 m

MAIN CHARACTERISTICS

Type : hydraulic 1lifting platform (only for goods)

Capacity : 500 kg

Dimensions : platform 2 x 1.2 m adapted to the stainless steel
containers

Lifting range : 0 till 3.77 m
Lifting speed : 0.1 m/s.
Safety system provided in case of accident or failure. Guide to aveoid

gripping. Conform to reglementation of material lifting systems.

Material : carbon steel protected with epoxy
Casing : air tightness required

Working Conditions Casing
~ Atmosphere : normal
- Pressure : -2mm Hz0
— In- and outlet doors locked

Number : 1 piece




PNC TN9600 86-006

ITEM
Belt Conveyor Prelock

X

level:90 Om }’ 1500
( 4_2 j transporting belt
_ | 1 1 ~ driptray

engine

FUNCTION - Transporting presorted waste bags to main lock
1 belt for plastic material '
1 belt for cellulose material
~- Transporting unsorted waste, packaged in metallic boxes or filter
units to mainlock.

MAIN CHARACTERISTICS

Type : flat belt conveyor
width : 600 mm
length : 1500 mm
speed : 0.1 m/s forwards and afterwards
support height : 900 mm

Construction details : - easy belt interchangeability
- vertical strips beside (with easy mounting
facilities)
- engine, mounted under -conveyor, outside
contaminated area
- driptray with drain

Material : - belt: synthetic material, resistant to solvents
and acids
- frame and side plates : stainless steel AISI 316
- @riptray : AISI 316
- support : carbon steel ST 37, protected with epoxy
paint
Numbexr : 2 pieces.
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ITEM

Belt Conveyor "main lock"

level:900
o ! 1600 i
l contaminated area
4+
bellow
drain engine
non
contaminated
_L‘———-Support area

FUNCTION 1. Receiving waste bags from perlock.
2. Transporting waste bags to sorting chamber.

MAIN CHARACTERISTICS

Type : flat belt conveyoxr
belt width : 600 mm
belt length : 1600 mm
belt speed : 0.1 m/s forwards and afterwards
support height : 900 mm
Construction details : - easy belt intexchangeability
- vertical strips beside (easy mounting facilities)
- engine, mounted outside the mainlock glovebox.
The transmission shaft passes through the bottom-
plate without risk for leakage (rubber beliows).
Drip tray with drain.
Material : - belt : synthetic product, resistant to solvents
and acids.
- frame and side plates : AISI 316
- driptray : AISI 316
- support : carbon steel ST.37 with epoxy paint
Numbey : 1 piece
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ITEM
- Belt conveyor - Sorting box

| ; level 90 0m
4200 —_— .
‘ contaminated area
®
bel low ;_h
[ 1 [ 1
| I .
l [ i I 1 1 — engine
electric .
: non contaminated
transmitter =  [Joo.___ ;“] flL _______ i nats

weighing system

Type

Construction
details

Material

Numper

FUNCTION - Receiving waste bags from main lock

- Transporting waste bags to shredder

— Weighing waste bags with automatic electronic weighing system.
MAIN CHARACTERISTICS

: flat belt conveyor

.
H

: belt : synthetic material, resistant to solvents and acids.

~ belt width : 600 mm

— belt length : 4200 mm

- belt gpeed : 0.2 m/s

— support height : 900 mm

— easy belt interchangeability

- vertical strip beside (easy mounting facilities)

- motor mounted outside the sorting glovebox. The trans-
mission shaft passes through the bottom plate, without
risk for leakages

~ drip tray with drain

The conveyor is mounted on 4 steel columns passing through

the bottom plate without breaking the alpha-tightness. The

columns are placed on weilghing cells located in the non-
contaminated area.

frame and sideplates : stainless steel AISI 3l6.
driptray : AISI 316

Support belt and weighing system : carbon steel ST.37,
protected with epoxy paint.

1 piece.
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ITEM
Sorting table unit

Non-contaminated area

N

i

S\\
N
N

S/

Contaminated area

A 3 316

belt conveyor

/// "—”"_’,,»"“____. sorti?g table |
stainless stee
s

pneunLcylinder——*——+~

CAL Ll L L
1

o e — bel low
T T
== yavs yd = -

MAIN CHARACTERISTICS
Type

Construction details

Material

FUNCTION Allow emptying and sorting of metallic waste packages, separating
different waste categories : - plastic

~ cellulose
- glass
- metal

: pneumatic driven sorting table

dimensions : 1000 x 1000 mm (4 compartments)

- pneumatic driven cylinder is located ocutside the
contaminated area

- support table : 2 steel rolling wheels located in
steel U profile

- safety system provided

~ table : stainless steel AIST 316
- support : carbon steel ST.37 with epoxy
protection.

—100—
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ITEM
Shredder

from sorting chamber

800+(1200)

primary shredder

final shredder

grid.opening 4 cm

250x(1200)

To belt conveyor.

MAIN CHARACTERISTICS

Type

Capacity
Rotating speed

Power

Feed dimensions
Feed composition
Working conditions

Design pressure
{tightness)

Material
Weight
Number

FUNCTION Reduce the dimensions of the waste.
sions allowed

"

13

Maximum final sectional dimen-

50 mm.

low speed rotating imbricated jaws with 2 inlet
driving gripping chains

depending upon the waste - +500 kg-h_:L

25 rev/min
automatic reverse rotation when overloaded

37 kW
max. 610 x 610 x &00

cellulose, plastics, glass, steel
atmosphere - nitrogen - 20 mm H20.

500 mm H>O

carbon steel ST.37 protected with epoxy
8000 kg

1 piece.

-101-
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ITEM

Mixer inlet transfer belt

shredder

control

pneum. clapper

H : H H H valve

—H Q oY==
PN K J N N
) ¢

MAIN CHARACTERISTICS

Type A :
Capacity :
" Belt dimensions :

Working conditions :
Design pressure :
Material

Weight :

FUNCTION To transfer the shredded waste from the shredder to the mixers.

flexible transfer belt - 1 inlet - 2 outlet gates

2 pneumatic valves on the
outlet gates

1 flat bidirectional belt

800 kg/h or 6 m®+*h™! - average density : 130 kg/m?

width 500 mm
speed 0.3 m/s
driving power 2 kW main belt
0.5 kWt outlet belt.

~ atmosphere - nitrogen - 20 mm W.G.

500 mm HyO

: carbon steel ST.37 protected with epoxy

4000 kg

—-102-
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ITEM

Mixer

From belt conveyor
inlet 0% 3300

14300

QOutlet to screw conveyor

FUNCTION pPreparation of

MAIN CHARACTERISTICS
Type

Capacity
Speed

Mixture compositions

Working conditions

Material

Number

the incinerator feeding mixture.

: conical with a main rotating arm driving a mixing
screw

nominal 7 m®
useful 5 m® (1000 kgqg)

'

main arm - 1 rev/min power 0.55 kW
mixing screw - 70 rev/min power 7.5 kW

: cellulose, plastics, glass, steel, sludge
average density : 200 kg/m®
max. sectional dimension = 50 mm

atmosphere = N2 - 20 mm W.G. + 120 mm W.G.
dust
volatile products (solvents)

Design pressure (tightness) : + 500 mm H0

: carbon steel ST 375 mm protected with epoxy

: 2 pieces.

—103-
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ITEM

Mixer outlet metering screw conveyor.

Mixer

’ 260x190(flanged)
gzcla/\/\!\l\!\/\/\/\/\/\/\/\/\/\
VVVV V V WV V V V V Vv V V
v/

270x270
(flanged)

Incinerator
Feed screw conveyor

FUNCTION Transfer of incinerator feeding mixture from the mixer to the
incinerator feed screw conveyor.

MATN CHARACTERISTICS

Type _ : Archimedes screw with 2 different pitches
1 inlet + 1 outlet with pneumatic clapper valve

Capacity : variable from 100 to 400 kg-h_1 10 - 40 rev/min

Screw : — length according the layout
- outer diameter 1250 mm
- blade thickness *6 mm
- pitches : 125 mm to 250 mm
- gap between blade and wall : 5 min.
- power : 0.75 kW

Working conditions : - atmosphere : Ny - pressure from -~ 20 to + 120 mm
Design pressure : 4+ 500 mm HyO

Material : carbon steel ST.37 protected with epoxy

Number : 2 pieces

—104—



PNC TN9600 86-006

ITEM

Auxiliary incinerator feed screw conveyor.

Mixer outlet
Auxiliary inlet SCTEW CONVeyors

ARV VARV

AAAAAN AN A AN N AN AN N N A A A
VVVVV V V V VTV VV V VVV

Incinerator

FUNCTION Transfer of the incinerator feeding mixture to the main feeding
screw conveyor. Transfer of waste in auxiliary inlet is possible.

MAIN CHARACTERISTICS

Type : Archimedes screw with 2 different pitches
3 inlets and 1 lateral outlet.

Capacity - : larger than 400 kg/h - Speed 50 rev/min

Screw : - length *2000 mm
- outer diameter *250 mm
- blade thickness 6 mm
- pitches : 125 to 250 mm
- gap between blade and wall : 5 mm
- power : 0,75 kW

Working conditions : - atmosphere N; - pressure 120 mm H»O
Design pressure : + 500 mm H20

Material carbon steel ST.37 protected with epoxy

.

Number : 1 piece.

—1056—
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ITEM

Incinerator main feedscrew conveyor.

FLK 60

-

FUNCTION Transfer of the mixture to the FIK incinerator unit.

MAIN CHARACTERISTICS

Type : Archimedes screw with 1 pitch

1 inlet + 1 axial outlet to FLK 60
Capacity : variable - max. 1000 kg<h™*
Screw : - length 27 m

- outer diameter 250 mm

blade thickness 10 mm

gap between screw and wall 5 mm
pitch 250 mm

- powex 3 kW

Working conditions : atmosphere Nz - pressure +120 H»0

Design pressure : + 500 mm H»0
Material : carbon steel ST.37 protected with epoxy
Numbexr : 1 piece.
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ITEM

Granulator

Ventilator
% T.V,

0

Transport belt

Casing

Pnem.clapper valve
HC |

FLK graunles

Waterbath J

TTT77 ST T

Drum

A S Gy

FUNCTION Transporting radiocactive slag from water bath into drums.

MAIN CHARACTERISTICS

Type : hinge joint steel belt conveyor
~ belt width 457 mm
- belt speed 0.9 m/min. -~ powexr 0.25 kW

Weight : 3000 kg

Working conditions : - under water (temperature 80°C max.)
- depression - 10 mm Hp0

Equipped on the top end with pneumatic distributing clapper, and two
pneumatically operated tight closing clapper valwves for each drum.

Capacity : 50 kg or 301 emin~?

max. dimensions transported product : 200 mm

Material : carbon steel protected with epoxy paint.

-108~-



PNC TN9600 86-006

Appenddix—1
SLNIVERAS XELESR
(PAMELA Plant/MOL )



PNC TN9600 86-006
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Crane Hall
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production unit

To bead

/ Stainless steel box

drain system

" “ Overflow

"Inconel 690 Electrod

Bottom
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drain system

Ceramic refractories

Ceramic Melter For PAMELA Plant
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Glassblock And Glass Bead Production
PAMELA Plant
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Volumes:

- Inner Canister:appr.59 ¢

1200

Glass Volume:appr.594

- Glass Volume @appr.30.2 (85% filling)
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Section Through VITROMET And
Glassblock Canisters For PAMELA Plant
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Treatment Of VITROMET And Glassblock Canisters
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