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9, HIGH-LEVEL WASTE

SUMMARY OF CURRENT AND PROJECTED [NVENTORIES

NOLUME OF HLW _ACCUMULATEO THAQUSH 1980

AND CHARACTERISTICS OF HLW

Site

End of Calendar Year
1300 1595

0

Defense Haste
Tavannah River Plant 97 10 103

jasho Chemical Pro- 11 ] 11
cessing Plant
Hanford 183 196 204
Subtotal 291 306 318
Comnercial Waste
Ruclear Fuel 2.2 2.2 2.2
Services
Tatsl 293 308 z0

Volume, 103 m3

14
11

204

321
2.2

k£

Radicactivity, MCA

Defense Waste
Tavannah River Plont 700 780 860

[daho Chemical Pro- 50 80 110
cessing Plant
Hanforg 560 490 800
Subtetsl 1,310 1,350 1,710
Commercial Waste
Hoclear Fugl Ly 3 27
Services
Tatal 1,347 1,384 t,787

900
180

540
1,630
26
1,656

Heat Generation Rate, MW

Defense Waste

avanna ver Plant .1 2.3 2.5
[daha Chemical Pro- 0.17 0.24 0.35
cessing Plant
Hanfora 1.1 1.4 2.1
Subtotal 1.4 3.9 5.0

Commercial Waste

HucTear Fue 0.11 0.10 0.0%
Services
Total .5 4.0 5.1

Source: DOE/NE-QOL7.

X2 -

[= TN
o o on
—

-

0.08
4.8

1—-1

TOTAL: 2,93 €5 m)

SARP 33.11
9.70 E4 m3

NFS5 0.0%
LWEIm

INEL 3,084
1.1¢ EX

HANFORD 62.4%
1.83 ES !

117
14

204

338
2.2

337

920
230

470
1,620
23
1,643

o
St~
w

L
€ to

0.07
4.9

KRERNE A @ HLW FEAERER

AADIOACTIVITY OF HiW ALCUMULATED THROUGH 1940

TOTAL: 1,35 ES Ci

SRP §1.8%
6.99 E? CI

NPS 2,81
LIIET CI

IMEL 4.0%
5.45 E7 Cl

HANFORD 41.4%
5.58 EB Cl

TOTAL THERMAL POWER OF HLW ACCUMAATED THROUGH 1980

TOTAL: J.UBEs W

SRP §0.01
2,10 E6 W

NF5 3.2%
L.10ES W

- INEL 4,91
E.70 ES W

HANFORD 31.6%
1,10 B6 W

B0—-98 098NS ONd
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-2 {F7AY<Y bOTOEIRE
I=2—1 9zZXMLAMBEELTDS S b (WVDP)
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ter ) ICBNT 1966~1972 FiITRE L /-, iH LWR BREHLE 50 HLW E{tEBHEL
T3,

IOFaYzs +d, DOE RX-TIBERCRRL, RIE, vIAFVINIREZDR
Flattic Xk~ TEE SN T 5,

7o Y=y b OFEEEE, O HLW OEHLEFBRUTLSE~OXOHL, OBFAETS
DBRRERUFI I Vvaz vy, OFET - VHOERERHOZER, ©7o vy McBEL
THAET HE LV NVERERYONBILS TH S, ( Appendix B.)

Efbd % @ L ~OVBEH I, 1966 ~ 1972 EDIRET 640 b v OIEPELEE L THE L b O
T, W HLW 55677 4w >, Btk HLW 25 12000 #' 0 YEFEE S LT 3,

HLW OF{kD 7ot 2 7 v —0ffilig4%, K2 -2 - 1ITmRd,

HLW &, X357 s VEORETHEEINTO S0, thiidessd L, LEd & LR
AT VD 2BEGEHL TV,

H7RAEIL T B R TR, KOEERSETERT IHEBEER L0, LBAETHKRGE
LTHEHRIE, Yo BFBiEENS, AL, LBAICEEHREHO 7 £DBHELT
VB kb, BEOBETE VY AZOMORREORHERBERENEL, SHERDEY
b ETRER Ty VRN T RERMFICEB L CEL S 3T EARE SN TR, €YV AET Y
A4 & OBk, B, S8, €454 1 EORBEPA T BB SN,
BIRTE, €474 MIE-95) 2R L TA 4 VRSB 5702 A BEMASNALTFET
b5,

FFIER (927 8 D—2® PUREX Waste) 3, B2 7 v ¥ & LBAON#HETE-/:
%, EBAHIEEL FA b IE-95 Tt vy AFEMEORMNEREE 4 4 RWNE L, K
UEELIANKEEL 74 M &, BER T v Y, RUBKHLW (# v 78D—-4) L&bi, #
7 AIERMFICEEE T 5,

BHEHPOBIAE, 2Ty VBWIE, 44 YRREA T4 MO -DIEIE, BTR
Ot HLW OR&WM &35,

WVDP Q477 ABREIFIR, B2 -2-2KRENIBET, ¥+ 225 4B IT2DHOD
B — T T ABEBE-FRECE->THBEIR, HEPNL Thy PREBIZA-TNS
7 AERMBHERI LB LFCESTOTNS,
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Glass Formers
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Food System
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MI—2—2 +/XvF 15— (SRL/DWPF)

DWPF (Defence Waste Processing Facility) &, #5340~ 735 v+ (EH) O
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NaTPB
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PRECIPITATE SLUDGE
_____________ L
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J UNITED STATES
¥ DEPARTMENT OF ENERGY

WASTE ISOLATION

The Near-Surface Test Facility (NSTF) is a full-scale demonstration facility to examine how basalt, a geologic
formation, is affected by heat and radiation-induced stresses from the emplacement of commercial nuclear waate.
Electric heaters have been used in the test program. The NSTF, which is located at Gable Mountain on the Hanford
Site, near Richland, Washington, is one aspect of the Basalt Waste Isolation Project (BWIP). This project is operated
by Rockwell Hanford Operations, a component of Rockwell International, for the U.S. Department of Energy (DOE).

The project is in support of the Nuclear Waste Policy Act of 1982, a law thiat gives a mandate and a timetable for the
responsible custedy and permanent disposal of nuclear wastes in deep geologic formations. The law calls for the
construction of two regional repositories in the United States to store commercial high-level nuclear wastes. The
sites will be selected and repositories designed on the basis of extensive characterization work, and the repositories
will be licensed by the U. 5, Nuclear Regulatory Commission (NRC).

OBJECTIVES

e Provide a multi-purpose facility for teating of basalt
including testa to be conducted underground

e Determine thermomechanical rock maass response of
basalt under operating, accelerated, and overload
conditions

GENERAL INFORMATION

» Gable Mountain is within the Hanford Site (a
government-owned reservation) in Southeastern Washington

o NSTF ia 150 feet below surface and penetrates 750 feet into
Gable Mountain e ‘AQ*

e NSTF is located 50 feet below top of the Pomona Basalt Flow, '\
which is 12 million years old and 150-180 feet thick

® 3,330 feet of linear excavation from Gable Mountain for the NSTF

s  Summit of Gable Mountain is 900 feet above sea level

¢ Site covers approximately 43 acres

4

RN OPERATIONE DFFICE
N h

t g ; ;’ ’
i m:mum
7
/ /
7 y

DIMENSIONS OF THE NEAR-SURFACE TEST FACILITY

& Portal cuta: Tunnel portals - 50,500 cubic yards
& Entrance elevation - 655670 feet above sea level
® All tunnels are horaeshoe shaped

Length {ft) Crosas Section (ft) Vd:,_,:;f;’;ﬁ:;ved

Tunnel #1 730 I5x15 10,300
Tunnel 42 735 15x15 16,400
Tunnel #3 640 10x 10 2,900
Phase IT Area 385 16wx28h 7.800
Phase I Area 350 17x17 23x 23 6,500
Extenasometer Room 165 l4wx21h 2,200

TOTAL 3,005 40,100

4 —4(2) NSTFlEROHE
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Lhenteal Sciences

JA (Jse) Franz, Group Lasder
b4 (Don) Camaroni
HS [Aikhail) Alnajjar

04 (Da.1t) Seterts®
LA {Larry) Doardruffes

ARALYTICAL AMD
RUCLEAR RESEARCH

HE {Mate) Ballou, Manager

JA {Jassie) Msadar, Se&
BX {Bav) Brunson, Sec

FP (Frad) Brauer
BA -{Bruce) Bushaw
&0 (Brat) Cannan
GK (Gretchen) Garke
AL {Dick) Gardsa
JH (Jia} Kays

JH {Jin} Kalley

WA (B111) Hitzlaff
PL (Paul) Roeder
0 {Daan) Robartion
3 (Jim} Stoffel(s)
RS (Bob) Strabin
DL {Bave) Styris

H (Hervay) Tanny
A (Ray) Harner

TJ (Toa) Editakar

LA (Lee) Bond

k3 (Kathrina) Carson
DA (Dave) Cachran

DR {Den) Ells

R (Rose Ann) Gravas
RA (Bob) Kiddy

RS (Hike) Rupids

LA {Lorrie) Rogars®®®
€] {Caral} Seaman

SC (Shirlay} Stepion

RAQIOLOGICAL AKD
TRORGANIC_CHENESTRY
L

HA (Hed) Hogman, Manager
HF (Manina) Muss, goc
oL (Darcie} Canpaau, Sec
$A (Sharon) (lexstson, Sec®e®

Radiation [nstrumentation and
juil icatien

AL {Ran) Brodzinski, Tech. Loader

R4 (Rush) Caspball
BR (Dan) Edwards
K (Halt) Hanslay
JH (Jia) Reavas
H5 (Gonrge) Rieck
0P (Don) Brown
RJ (Richard) Arthur
H (Hark) Tuly®
J0 {Jervy) Faorzythp
JE {Jahn) Sasart
KT (Kathy) Hars®™"

Radiognalytiecal Geokinatics
JC Laul, Tach, Leader

EA {Elwood) Lepel

K2 (Honty) Salth

B (Bonnia) Lake®
35 (Joa) Schatt

Cheatcal Process and
Epvironsantal lecnnnlngg

DE (Dave) Robartson., Tech, Lasdar

KH (Katth) Abai
PO (Poete) Jackson
LJ ("Rip") Xirby
v (8411} Thosas, Jr.
JA (Jia) Toung
OC (Dava) Hotzar§d
H (Hancy) Wynhoff 5§
¥ {Chuck) Thomat
AC [Art) Caze
BG (Chris) Christpnson
J5 (Grant) Pract
HL {Lots) Abboy
GG {Geun) Brodaczynski

APPLIED
CHEMLSTRY
oy

¥0 (Dale) Falix, Hanagartt

LD (Lorstta) Maki, Sec
KH (Kathy) HcCormack, Sec*™®

LL {Lea) Burgor, Tech, Loadar
Fuel Reprocazsing

EJ {Earl) Whaeluwright, Tach. Loader

" LA (Lane) Bray
JL (Jehn) Groen
fT (Frank) Hara
M (Alan) Lautentleger
EC (Earl) Hartin
CL (Carrie)} Matsuzaki
LG (Larry) Horgan
JL (Jack) Ryan
RO {Randy) Scheala
JL (John) Seanson
KR {Xeist1) E1l4s
83 (Bob) Elowich
Gd (Gladys) Gay
TR {Tom) Myors
0 {Dava) Ortiz
AD (A1) Pooples
GH, {Garry) Richardssn
OE (Donald) Rinehart
15 (Tom) Halber

Total Number of Exempt = 137
Total Number of Nonexempt = _81

Total = 218
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CHERICAL PROCESS
EbGIMEERT G

oF (B11]) Bonnar, Kanager
HS (Rary) Hansoa, Aszoc. Mgr,

IR (fom1) Jensan, Sec
B, (Papova) Fureh, Sec
LE {Lopisa) Mayar, Sec

yitrficatron Technalogy
RA {Ricx) Brouas, Broup Leadar

ST {Stava} Burnua**e
& (Ryeh} Farntmarth
& (Ron) Hahaokav
S (Joa) Perez
K {Rary} Pavarson
PA (Paul) Seott
Bt (Barry)} Hise
B (Ball) Buchmillar
3T (Jin} Jaffx
LE (ren) Eliaszon
T0 {Tem) Powsll
i (Brog) elion®ee

datardoul Waste Stabilization
D (Dan) Hefarthy, Broup Laader

K {Buss) Treat

KT (Toa} Blarr

Rd (Martia) Chan

& (Don) Mitchell
CB {Chuch) Hywas
6T {Glen) Tharnton
10 (Larry) Munlastain®®

In Situ ¥atrifrcation

¥F (¥iscn) FirzPatrick, Group Leader

L (Jra) Bualt

Ja (Gary) Carvar

£ (Kan) Cna

W (Cratg) Ticmernan
10 {Toa) Hinkla
. (Mixe) Longakar
5C (Stave) Litkala®s*

#F5—1-2 (&)

CHEMICAL SYSTEMS
AUALYSTS

34 (Jaha} Latkavich, Managor

PJ (Pat) Styris, Sec

ED (Elsia) Balding, Sectse
DF (Dorothy) Harding, Secee*
TH {Tanya) dhitohead, Clark

Huclesr Yatte Trastaant Prograa
WA (Yayna) Ross, Program Manager

Process Analysis and Yerification
DG (Dave) Coles, Group Laadar

JS {Jack1s) Allaneew
CQ {Clark) Hervay
FH (Flayd) Hodges
78 (Bruce) Katayana
S0 (Susan) HeKinlaysso
6B (George) Mallingar
JA (Janat) Schraaked
RC (Otek) Britton
W (Jin} Cartmail
CA (Charlis) Church

Process Modeling and Performance
dL (B311) Kuhn, Group lasadar

Ll (Lore} Ethridge

Dd (Duane) Falated

20 {R1ch) Petars

Pd {Paul) Raious

SA (S5cott) $tmenzen

SC {Stave) Slate

a8 (Joa) Vastzik, Jr.
BA (Branda) Thormton

PROCESS DESIGN ARD
APPLICATION-

BE {Don) Xnowlton, Hanagar

NS (Hinnie Sus) Andarton, Sec
JE (lanst) Abbott, Sec
5L (Sharon) Cluck, Sec

Ye3t Yallay Support
J& {(Jehn) Carrall, Program HManagar

frocast and fquipsent Design
OH {Dan) Siemans, Group Leader

DE {Don) Larian
0 (B111) Hasth
MR (Monte) Elmars
G (Gary) Savigny
D (Douq) Barqer
BN (Ed) Langete
JE (Jiu) Base

Rescts Process Tasting
W (B41}) 3jorklund, Group Lasdar

GH (Garry) Hryan
CA (Charyl) Xnaou
LX (Langdan} Halton
NL' (Napcy) Scharmhorst—
KA (Norm) Thomas
RO {Richard) Dlarks
i (Ron) Galag
5 (Shin} Torato®
Of (Camaron} Andarsan
GH (Galan) Buck
EL (Ed) Doan
JL (Jarry) Ouce
¥ (Cratg) Hall
50 (Stave} Haistaad
JS (Jeff) Harmack
FE (Frank) Haun
%S (Ron) Holeman
JF (i) Hutchant
03 (Dava) Jankins
WA (M1kn) Hann
WC (B111) Rossitar
RE {Randy} Tharnh11l

LEGEND:

*=*Hourly employew, includad in total.
+5hE Program, €3 ndudaed [ lowd,
PAssigred from another organization,

ot inchsdad in wowld,
eHORCLUS, not incluched in (otal,

1tDual astignment, included anly ance.
*Visitng Sclentst, ot included in 1ol
*=)15, COFE, Includad in towl
G, Group Leader

+viaidoctoral appoinisa, induded in wial

TLoave of Absonce, not included in weal §§ 0Ff51 te, included in wul

MAJOR PROCRAMS

HANFORD WASTE
YITRIEICATION PROGRAM

(7H38)

1€ (lim} Minor, Manager
T8 {Tracey) Webb, Sec

SUPPORT STAFF}

Financial Offica

WR (Malt) AVlen, Santor Financial Spacialr

SA (Shallay) Olsan, Clerk

K (Kathy) Harris, Clerieee

tEF (Charlia) Stone, Clark
Safaty Engineer

RS (Rich) H1l1tar

Quality Enginesrs

I;E {Leo) Thomoson
JE (JaFf} Seith

Technica) Editor/Writers

NH (Hacui) Sherer
Al (Andrea) McHakin

faciliitias Operation

5J (Stave) Kostorgwski” £324) Dapt Coordin

W) (Mike) Puaschnar (325)
AR (Art) Bruca (329/320)
ER (Ernte) Job {PSL/RTL)

Contract Aggaciata

54 (Sue) Lawlesx
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o=

X.

w

E.
C.
0.
E.
Al
A,
E.
L
LA

%5—1—3 Chemical Technology &F

{Tom) Chikalla,,......375-23)4
L. (Caral) Parks. 375-27228
(Walt} Allen..... .375-2408
X. {Kathy) Harris...,.375-243)
4, [Shelley) Qlson,., 375-2437
{Mate) Rallou....eas. 3763061
(Harry) Burkholder.,..375-2840
€. {Mane) Larson....,375-3986
[Ted) Divine..........375-2567
{Gary} Fisher.. .0 37623072
Geffen, ..., .4 .375-2062
(Jim} Mansen..... .375-3622
[Jultan) Rielsen.....375-6922
(Mck) Perkins.......326-34R7

M,
J. H,
5o
4 L.
J. E.
P, H
J. W
4o L.
N Ho
A, H,
5. L.
v, C.
LA

.176-4419

{Mike) Purschaer..
{Jim) Jarrett,.,.......375-2301
{Steve) Kostorowski,,,376-13A93
{Jack) MCEIrO¥.seas.a 3752632
{Jim) Minor... «» 3768453
{Peter) Holton veed75-2927
{deff) Smith.. L376-9397
{Ken} Sartain, +++376-N381
{Naomi) Sherer........376=-1005
{Andrea) McMakin......376-8784
{Steve) Stein.. L375.6812
(Paul} Walkup,
{Ned) Hogman..........376-3003

Chemical Process Engireering - 324 Ruilding (D7H3S}

324 Ruildin
W.F (ﬁilli RONNEr . .sueeas.376-3340

J.

1.
a,
T.
AL
T.
K.
S.

H.
K.
N,
E.
A,
L.
L
W
X.

e T

h

NILrFrMAEROERISD

M,
E.

T.
S.
L'
J.
H.

],
L.

n
L.
K.
Al
L.
L.

b

. T

C.
L.

L.

H. [Moni) Jensen......
L. {Debbie) Futeh.,..
(Tom) Rla#r..usvesnsa.176-5940
+376-0721
364N

{Rick) Farnsworth,,
{Hark) Hanson.....,...076-5956
(Ran} HcCarthy... LA76-0011
[Pon} Hitehell,.. .« 376=0983
(Ron} Hzkacka.........376-0471
(loe) Perez, Jr.......376-4579
(Mary} Petersan,. +376-R254
{Paul} Scott..........376-R094
(Russ) Treat..........376-0330
[Rarry) WiSe...vu.unea3?76-5150
C. (B111) Buchmiller..376-0982
E. {Ken) Eliason......376-N979

C.

R. {Chutk) Hymas......376-1528
T. (Jim} Jdeffs.. .376-4296

{Mat) LetgHuieesevensennnse
0. (Kerry) Muhlstein., 376-574n
H, (Rrad) Melsen..eee.....Page
f. [Tom} Powell...,...376-5796
T. {Glenn) Tharnton...376-8195

3764 Ruildin
L. E. (Loufse)} Meyer.....376-0975

de L.
Ja 6.
V. F.
K. H,
Ho L.
c. L.
T.
5.
L8

{Jim} Ruelt.,.........376-3976
{Gary) Carter... .376-G97R
{¥ince} FitzPatr L376-n023
{Ken) 0M3.uuvecsrenar.376-3097
(B1L1) Partain,,......376-3354
{Cralg} Timmerman,....376-4658
n. (Tom} Hinkle.,,....376-0910
L. (Steve} Litkala....376-B172
L. (Mike) Longaker.,..376-5929

Process Design Application - 224 Building (D7H37)

{Non) Knowlton.,......376-3525
S. {Minnie) Anderton,.376-0945
E. (Janet) Ahbott.....376-4110
L. (Sharon} Cluck.....376-5207
(Moug) Berger.........276-00N1
{8111} Rjorklund....,.374-5R74
{Rarry} Aryan.........376-N548
{Jahn} Carrell. ..., 3760452
{Richard} Merks,.....376-3337
{Hente} Elmore.....,.,37A-429%
(RN} GOleS.eunsunssal37h=3941
{RET1} Heath..iauyss., 3760554
{Langdon] Holton......376-5954
{Cheryl) Knox.........376-4R53
(Non} Larson..........37A-3090
{Hancy) Scharnhorst.., 374-197%
(Rary) Sevigny........376-019A1
(Nan) Siemens.........376-5497
(Rordon} Simanten,,...37R-9971

Chemical Systems Analysis - 3764 Baild

{{Harm) Thomas...s..s.376-0575
M. (Camer¢n} Andersen,376-5411
H. (Galen) Ruck,..,....376-4176
. Cartson.... sesfhourly}
L. (%d) Doan., .376-28R1
L. [Jerty) Muce,.......376-5759

E. (dm} Gose,.. L376-3984
M. (Cratg) Hall. .376-5759
N. (Steve) Halstead,,.376-R733
S. (Jeff) Hamack,,...376-3973
E. {Frank) Haun,.. .3768-0374
S. [Ron} Holeman..,...376-N374
F. {dim} Hutchens, L376-3973
0. [Phave) Jenkins,.,..376-5817
. (Ed} Lane,... .326-3379
A, [Mike} Hann........376-5818

£. {811} Rossiter,,..376-5946
£, {Randy) Thorphfl1,.376-5817
{shin} Torata,........376-337%

ng (D7H36)

{John} Latkovich,.....376-3308
J. {Pat) Styeis.......376-3338
N. {Eisie) Golding....376-3338
F. {Dorothy} Harding..376-3338
H. (Tanya) Whitehead.,376-9782
(Jaciyn) Allen.....A=-R410)/1242
[Pave) Cotes..........376-NAR2
{Lore) Ethridge.......}7h-2639
{huane) Faletti....
(Flayd) Hodges.....
(Rruce) Katayama,
(RITT) Kuhfo.evueeaaa 3764240

5. G

R. 0.

{Susan) Mckinley.376-3476/8470
(George] Mellinger....376-3397
{Rich} Peters...
{Paul} Relmus
{Mayne) Ross....
(Scott) Simonson,...
{Steve) Slate.........376-5957
(Joe) Westsik, Jr.....376-5985
C. {Nick} Britton..6-8470/3403
Jd. {Jim) Cartmell,.6-5947/8470
A. (Charlie) Church.,.376-351n
H. {Rrenda) Tharaton..376-7977

!ppl{ed Chemistry - 325 Ruflding {N7H34)

{Pale) Felix....o.....176-744R
B, [Loretta) Haki.....376-3233
H, {Kathy} McCormack..176-055%
{Lane} Aray.....e.es..376-N962
{Lee) Rurger....,e... 3763327
{Jahn} fireen..........376-3124
(Frank} Hara..........376-3184
{Alan) Lautensleger...375%-2678
[Earl) Martin.........,376-3403
(Carrie) Matsuzaki....376-3186
{Larry) Morgan........376-N47%
(Jack) Ryan...........376-3566

P 3 5 —

R, N,
Ja L.
E. J.

(Randy)} Scheele.......376-0956
(John) Swanson,........75-307R
(Ear1) Wheelwright....376-3441
R, (Kristi) El1Vis,.,..375-2628
<376-3186
H. (Gladys) fiay.......376-3186
R, {Tom) Hyers,.......376-5708

(Dave) Qrtiz.......376-3186
N. (A1} Pecples,......376-3078
M. {Garry} Richardson,376-0962
E. {Donald) Rinehart..376-3186
G, [Tom) Halker.......376-3186
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Process Design and Application section

05/20/85
PERSONNEL PHONE LISTING
PROCESS DESIGN AND APPLICATION (D7H37)
Name P.R.# Location We Ph # Hn Ph g Clrns. Titie
DE KNOWLTON (S) 37196 324/219 376-3525 375-0882 Q  Manager
MS ANDERTON 33411 3247218 376-0945 967-13976 Q Sr Secretary II
JE ABBOTT 38671 3247234 376-4110 627-4814 L Sr Secretary 1
SL CLUCK 38941 3247234 376-5207 375-5443 Q Sr Secretary I (735-1888)
DN.BERGER - 31684 324722 376-0001 783-0505 ] Sr Specialist I
WJ BJORKLUND 34798 324/229 376-5674 783-4922 Q Sr R&D Engineer/Prog Mgr
GH BRYAN (S) 34929 324/7224 376-0548 783-2651 Q Sr R&D Scientist
S BUTNER (Scott) 39958 3247777 376-7?7  943-6222 Q Sr R&D Engineer {D7H31)
PSL 375-2675 qQ Sr R&D Engineer
JR CARRELL {TS) 33002 3247217 376-0653 547-6616 Q WVST Task Manager
R0 DIERKS 30086 3247225 376-3337 943-3821 Q R&D Engineer
MR ELMORE 38125 3247227 376-4295 967-9411 L R&D Engineer
RW " GOLES (S) 34567 324/228 376-3941 946-5402 0 Sr RED Scientist
WO HEATH (S) 39453 324/220A 376-0554 943-6470 L Development Engineer
LK HOLTON 37344 324/232A 376-5954 5B2-6665 Q Sr R&D Engineer
CA KNOX (S) 37785 3247236 376-4653 783-9524 Q R&D Engineer
DE LARSON 35828 3247204 376-3090 735-1644 Q Sr R&D Engineer
NL SCHARNHORST 38495 3247227 376-1075 943-6226 L Development Engineer
GJ SEVIGNY 38775 3247233 376-0981 943-9302 L R&D Engineer
DH SIEMENS (S) 30305 3247223 376-5497 783-6669 Q Sr R&D Engineer/Tech Ldr
NM THOMAS 39752 3247233 376-0575 946-7633 L R&D Engineer
CM ANDERSEN 39084 324/211 376-5411 375-5171 L Sr Technician I
GN BUCK 31386 3247304 376-4176 78B3-6746 ] Sr Technician II!
EL DOAN 31013 324,303 376-2881 375-0924 Q Sr Techpician II
JL DUCE 31743 3247308 376-5759 946-5420 Q Sr Technician I1
JE GOSE 31595 324/308 376-3884 586-4697 Q Sr Technician III
CW HALL 39712 324/B-Gal. 376-5759  943-8432 L Technician II
SD HALSTEAD 39226 324/302 376-8733 627-5086 L Sr Technician 1
JS HAMMACK 38656 324/302 376-3973 627-1783 Q Sr Technician [
FE HAUN 31439 3247303 376-0374 - 588-3358 L Sr Technician 11l
RS HOLEMAN 3A307 324/D-Gal. 376-0374 967-5853 ] Technician II
JF HUTCHENS 37857 3247302 376-3973 586-9229 Q Sr Technician [
DO JEMKINS 37516 324/301 376-5817 946-7267 Q Sr Technician II
MA MANN 39961 324/308 376-5818 735-2747 L Sr Technician 1
WC ROSSITER 30276 3718-G 376-5946 547-2548 qQ Sr Technician I
WH TAYLOR 3A474 3247211 376-5411 627-1370 Q Sr Technician I
RE THORNHILL 35932 324,301 376-5817 735-3941 Q Sr Technician II
AB CARLSON  3A093 324/Hourly 376-0374 946-0848 L Hourly Technician
EM LANE 39685 3763 Tr.i 376-3379 943-3467 ] Hourly Professional
SHIN TORATA 01725 3763 Tr.l 376-3379 943-6974 WA Exchange Engineer

Not in D7H37

32510 PSL/1271 375-2408 Q Financial Specialist

SJ KOSTOROWSKI 37391 3247109 376-3693 783-1993 Q Sr Specialist I

SAM MORRIS 37445 324/ 376- Technician on Loan
ANDREA MC MAKIN 3763 Tr.1 376-1006 Editor

NAOMI SHERER 34302 3763 Tr.l 376-1006 946-5517 Q Editor

WG SIMANTON 39756 3247235 376-9971 547-7268 0] PMS Specialist

JW SMITH 39086 3763 Tr.l 376-9397 375-5411 Q QA Engineer
D-Cell: 376-5534 Karen Goodman: 376-3451 Louise Meyer: 376-0040
EDL: 376-5383 376-5721 Jim Hansen: 375-3622 Jim Minor: 376-8453
324 Control Rm: 376-3334 Dorothy Harding: 376-3338 Shelley Olson 375-2437
Yicki Bierschbach: 375-2114 Kathy Harris: 375-2437 Carol Parks: 375-2728
Bi11 Bonner: 376-3340 Jim Jarrett: 375-2301 Teresa Pgole: 375-2114
Tom Chikalla: 375-2314 Moni Jensen: 376-3796 Pat Styris: 376-3338
W Dale Felix: 376-3448 John Latkovich:  376-3308 Paul alkug: 375-243¢
Debbie Futch: 376-0984 Loretta Maki: 376-3233 Tracey Webb: 376-8701
Elsie Golding: 376-3338 Kathy McCormack: 376-0559 Tanya Whitehead: 376-9782



D. Knowlton Section manager
Secvetaries
{ i | |
W. Bjorklund G. Bryan D, Siemens J. Carrel
{ RLFCM Project Mer. ] ( Acell Decomission ) {HWVP) {WVDP)
L
L Process !
L. Holton operation H.Goles off gas
Leader
R. Dierks, N. Thomas Operating E. Lane G. Sevigny C.Knox
N. Scharnhorst Engineer M. Elmore W. Heath
D. Berger
I
C. Andersen E.Doan, J.Duce J. Gose :
G.Buck, F.Haun, C.Hall, S.Halstead K. Thornhill

J.Hammack, J.Hutchens, D.Jenkins
M. Mann, S.Morris

RLFCM Operating Technician

B5—1—2 Process Design and Application Section
H5 ZAEMELE » P BREREOCIDHDOARRE

Acell Technictan

R. Holeman
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W. Bonner Section Manager
M. Hanson Associate Manager
[ ] ]
R. Brouns H32EYE( 32— F) _ D.Mc Carthy V.Fitz Patrick
LLW |41 % Hir@ 47 2@k
I L 1 I 1
M. Petersen P. Scott J. Perez R. Farnsworth R. Treat T. Blair J.Buelt, K.Oma
HEBR 7 A7 H A * Mg - = RE— 759 b 7 o R Bl G. Carter
B. Wise o e Engi
R. Nakaoka perating Engineer
T. Hinkle
J.Jeffs, W. Buchmiller, T.Powell i/l i“kali
K. Eliason, B.Nelson, G.Thornton - ongaker
C. Hymas Operating Technician

Operating Technician

B5—1-—3 Chemical Process Engineering Section
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DEVELOPMENT I
LARORATORY

' ACID
GTORAQE

HIGH BAY
LABORATORY

ENQINEERING
DEVELOPMENT
LABCRATORY

TR

LOBBY g J 0N, LABDRI!I'DRV.IANID llﬂiﬂ' SHO:P AREA % +
p_— t 1 A

i

CTL]

LUNCH

RADIOCHEMICAL

ENGINEERING CELLS

_\_|

First Floor Plan of the 324 Building

K5—-2—-2 324054 v/ ERHN

2 L] SAMPLE
ROCM CHANGE Sk TRANEFER CRAFTS
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Rack

#5—-3-1

Rack Function

&7 v 7 OEMREE OREE

Equipment Racks and Functior

Major Equipment in Rack

1A

1B

2A

3C

ai

7A

3A

3B

6A

3C,
4Cc, 7C

5A

Concentration and
acid recovery

Auxillary feed
storage tanks

Off-Gas System

0ff-Gas System

Canister Storage

Spent Fuel Shearing
and Dissolution

Spent Fuel Storage
0ff-Gas Scrubbing
And Condensation
Waste Feed

RLFCM Waste
Vitrification System

Equipment Service
Racks

Tube Furnace

\laste concentrator and condenser, acid frac-
tionator and condenser, evaporator bottoms and
condensate tanks, -

Two tanks and réf]ux condenser,

Packed scrubber, off-gas preheaters,
condensers, HEPA filtration, and condensate
storage tank.

Packed scrubber and condenser.

Water-filled canister storage rack for 10
canisters: 6 positions for 8-in.-dia canis-
ters, 4 positions for 12-in.-dia canisters, 2
positions hold the fuel dissolver system hull
rinse tanks.

Fuel handling table and shear for PWR fuel
elements, fuel dissolver, holding tanks and
dissolver off-gas treatment, including
condensers, demisters and silver zeolite beds
for iodine sorption.

Hater-cooled storage basin for up to nine PHF
fuel bundies. .

Venturi scrubber and scrub solution recircu-
lation tank.

Haste preparation and waste feed tanks for
LFCM.

RLFCM, canister handling turntable and neces-
sary supperting dunnage.

Racks contain service piping and allow imple-
mentation of process services to the free
standing racks (5A and 6A), and the fuel djs-
solution system.

Induction-heated furnace (currently in
standby)
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‘ DISCHARGE SECTION
DISCHARGE HEATERS
SECTION LID

‘y\ DISCHARGE HEATER

THERMOWELL. VENT &~ ™ 0 CONTAINMENT BOX
CLEAN-OUT °

NOZZLE / DISCHARGE HEATER

VIEW AND
SAMPLE PORT POWER JACKS

LFCM Lid Nozzle Arrangement
R56—3—12 #ny—KELORE

80—98 Q98NS ONd
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2) 8 &

ERBE, AMERA VI X V690 8T, WRD D% 1 HBET 3,

&, EE3in (76cm), M22in (56cm), && 21in (53cm) T, (FEHHA

iT “Foot” LFHINAEE 2in (5em), E& 4in (10cm) OESEE S0, HEE
RLFEEEZLTVS,

i, BBAMEE., Avy —OmAlENRS 1in (25em) SO L T, MEELL KBHED
KRTECEeBI B EEbic, EROBEMOAIZ, TXT1lin (25cm) EEOHEIT
iy b LTEBRBERMOERSIHICKRO L
CEEOKSERE LK, I

= -

ERERUZOWERRERS-3-121 A
o

ZAN—iE, BE4in (10cem) THE
225 in BOBH = THREEEFEbFEICT
i 7H N4 7 (AR 1.751n X
ME1L12in]) Z@ETRAEL 2T S,
TR, BEO TiHES S 18 in

(45.7 cm) O iz, KE i it = itk /____
MEEE L TFEMcEMN S,

glass level

185 1n

14.0 in

M M [ [t m

KV-3-85b¥3L5i, FHER Foot’

DRETE, BB THEEFDORKRRDE DMic (K.5-3—12) EHEHE
0.5in (1.25cm) OEPEHH D, FEH
ERUABIE, Wi eBEoBEETI OMMED, BLALESBET LR S,
EHEONMERIL, WH 1in® (6.5em?) OZESHEEZBBRIER T LIk >TH S,
BYELRR, 2HAVFOBRSL-MTlin X 1inOEEFED, 1./2in® 4 ¥ 3 % Ul
TEIEDEET S, BEIRBOESRB 1431475 (3.6m) ¢HBLIHIBEF SNk, o
T, BHRIERMOERE LOBFHHNEEOESI 1.5in (3.8cm) &UBMTNIE, BHREWE
DOFMPOEZLTRARBESTH 5,
{/ : PNC3959 (Aug 1981 ) Materials and Design Experience in a Slurry Fed
Electric Glass Melter TD 4 » a3 1 690 BROEBEAEEE Max. 0.11 cm “yr)
BHI = 7 ORI, ERO LRH S FHRAEIERGHENEE5FELHTED, F5X
BEQSVWA 7 ARERAT, BORIHENEBONBXIZESN TS, i, BBT
PO TAN —hRICEZZTORD HRIE, Ao - MR LIFPAICEREBEL, 4 -
N—7o0~fEHHTELS ZOREMETLEOISEEL T3,
ERTOREE=5F, ChITORR, S, Bz THOEREY, EROERBMOERE



ELECTRODE

1" x 1" COOLING
AIR PASSAGES

ELECTRODE
“FOOT'’

ELECTRODE
BUS BAR

INLET COOLING AIR

— EXHAUST AIR

<. AIR PASSAGE COVER
PLATE

Melter Electrode
K5—3—12 WHEHZSA 23220690 EBE

8098 098NS ONd
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LHABEN D B T LW - T B O TEEMIICEEREF -4 % b Lic, EHEOKH
S, WHILTOEEE7 4 ~F w7 LUBBRREXBEET A L%, Bz THE
ELHENS, EHREBRTORBRERLENT 3,
EBRYy —Tvais s -

BRORENTERSREGE, 60Hz ~90V  1000A T, BHR~NOHBEBIX, LEEIC
DE, 3ERDLO07LF VTN ~TAERNS,

BELr -7l OEkicd, R5—3-13 CReA Y2z 06008 a% s & —%H
LT3,

BRI AN-EOFRIE, BRALFEZGERL 30in® (200 cm®) OBERME S
T3, RERERTEEMERHE 11in® (73em®) T RO TR/ -& 4 v 2310690
DR 7Y —DEAEHA 4 1077 QL Eikiinid, 1,000ADBRMTIZ 407 » b O
HBDHD LB,

-7 L EOEREEE, 0.75in (19em)® . 1.76in (445cm) EXOHAT, 34
J5 =Ty s THICIDETLATN B,

S TNEOEERR, D5 —BIEOFEN L ERDBL L LT, FEOTES
a sV iry MTA-f:, By - T vORBERS DT B,

=7 nEOEMERE, &7 -7 vic20T2in® (13em?) T, 3AKD Y ~TUT
6in® (40cm’®) HEOLHNB, BB OHD TOBRMICERNT 2 HMERINT 2720, 2
A0 =70y i3, BEBATAYHBRIONTH S,



CAPTIVE
CLAMPING
BOLTS

LIFTING
BAIL \

ELECTORDE COOLING
AIR THERMOCOUPLE

BRACKET \

COOLING —
FINS

r-a r=n

% _CAPTIVE -
CABLE CLAMP

SCREW

Electrode Power Cable Connector
X5 —3-13 BBAS-—Trars 57—

\

4/0 POWER CABLE
CONNECTION
SOCKET

80-S8 D98NS ONd
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3) HZRHmHHEE
2o — hEE
2o~ MEOWEZES —3 ~140 & Sic 18in X 12in X 24in" @K -3 7oy s ic,
HIAMEAE 2T FIY YL bDTH B,
Throat  : 3in dia, 30°D LR
Riser ! 2in dia
Discharge : 2in dia 20° D FAEM
multipurpose D5 A ¥ —7 v —FOHMKELT
@ zFYT AT
@ 74 ¥ -MBOHEET
® BEOHFAVANATFL14in (0.6cm) &2in(5ecm) Fict v b &3 dip tube
TOH 5 A LRAVHIE
BH5,
T, Re— T ey 7OMMKBRU TR, #5R) -0 kHORES 2in0BH7
V- rEEEENS,

HHAEAMNS 7 G
2 a — k@ Discharge icg L T4 ¥ ax v 690 RIDHHBA b 7 7RBEEN 3,
FHE N % 71 6in" X 10in" X 17in” ©4 ¥ 320690 7o v 7 DYIEIMT.ic & K
fEL7
HHF v+ v2uid2in BOHAEF YY) 7 LT, THE 20°OEFMEELETV S,
Discharge lip 477 RO E—RIKED 5L 5 Single Low point 2T 5L 5
KMILTw3, (B5 -3 -15)
Ff, bITREZASGAVFED F L LS I F690 L — FRERL, BF
El»oDBEMT 7 ZADY) -2 ZBIELTHS, (E5—3 —16)



2-IN. INSULATED
LID FLANGE

- PNC SN860 85-08

wl 48

S R

7/

"&O-L\"

- g
<< O
— —
_ ¢
e = < =
] = £ e
= w [T} L
e E 2 2y
22 0 < L . 2
:
o M & 8 D m.n — 1)
: u R —
22 WA 2w = J 3/
= m ‘ o @ M.. [= ~,
o~ I \
/ 3 R ESCE s e T Ry
N S AaNNNNSSSsyY
-1 SN /AN
S SO TR > 3
SOSRAEREYY S AESSEIES .
SENEARE N A TR
e > S DN
SRS RN AR

NN

ZEDMUL BACK-UP REFRACTORY .

PR AN e

7
%
0
AN

RANNNNANSNARNNNNNY

Bb5—-3—14 Ro—pbRUIFTAF-—H

Submerged Throat Block and Riser Probe

TR RS T S TENNRRY
B R T ST v
: { . 3
i 5 S L/ 5
o 2 - iy S _
] s o : < = R |
8 S 3 ¢ o i
- Pty
EC =Qw; oIS e \ P! :
£ o SE® . im0 | ]
hE <24 @ i S I g
Dw =2 > IOML; | g
= o !
8 L \
-~
]
g il g
L 141 N A
-1
-

10 in

BRERANS7(4va21690%0)

B5—-3—15
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Cooling—%

Melter Cooler
DWG PNL-013

Cooling

Cooling

=

— — IS (el S— . T S— ——— ——

o

I

|

|

|

|

I

I

I

I

|

|

|

]

: Melting Cavity

I

|

|

|

|

i

I

|

i

|
‘I\Inconel

: Dam
]

Discharge Dam Assembly
Ks5—3—16 H7RJ-—JsBNER" 74" #E
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R ER DAEHL
8 AD SICHMAEI LD, HHA M7 7% 1050°CE 50 CleHis 5, REMKIE, HH
ODOFEERRICEDES LS REBSNTED, THick D2 TORMMAIIZIZR CERE
SUETHERINZILIEELTHL S,
e, 6FADE -4 %, WMHOMUEIHB 2ATOD3 ¥ ~F» MTHFTEREL, &Y
—Fy bDO2ARBEINEL T B,
W LI F 5 20FNIE, 2 HED Discharge tube PHEFER/BLTH+ =X ¥ —ITEA
T3,
Eb5-3-7 2Any-—filic QOuter discharge tube
K5-3-21 #-v5y-—7nrfi] Inner discharge tube
Chiid, BELE - SOBRENF v+ =25 ~RETLHRTF I XDEELL SN E
IRIIEDTH S,
View port B TRHE, ANy —EROBELCBHETE/DE, MS =L -4T
BIET 2V YT ) 2=y FEREBTELHDORLBTH 5.

- 4) HSXRBIFORER &SHEET

A ABAFR, ROLSBHEANS, TORMEN & BEIRETMETOITH B,

a) flHiZ, BRESREL, AIEIBEHIZ200°CAHTARMVEET 3, Chid, HHEE
IRMERTBLLILL D, Ay —KEOEEHRE BT 5EHRE, ERicpila -
5407 OWERE=5 Y Y7 GBE HAE OUBHERS HTHE,

b) BRI, 1300°CTH S ZMFAMENTOBERIT, 1100°CE T L0k 5 BEpRst
ERB LIz, €24V Y713, BBV -+ (B BEL, BNz 7HOBEDOHN
FREERTIICEEL, YRRz 7TEECEVTIT I,

c) BEEHEE, Wl (F- -7 o-) EoMic, 3TFROBEREERY, 13z
Tl — TS T ADBRSETEEHIET R EEbiIT, 5 REHHMLTED,
MEEANcBMEBLT, V-2 LRRvEEts L.

d) BEirid, PNL OB d 32 Ya -2 3 - FANSYS itk - TEML, K5 -3
—17(a) DL S RBEFHBME XN T 3, FIEIRAISHE200°C, KEH S Lo
215 CLEEING, EWPHRBE SN EHMEEZ, Zedmul DFERM 1BLRIVTLED
-2 TR5 — 3 ~17b)D & 5 REEAICRENE 3,
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400 ——!/

500 —

600 —
700
800
900
1000 ]
1100
1200

600 —p.]

400 i
300

Centerline Computer-Predicted Temperature
Profiles for the Back Wall and Floor

5—3—17(a) FEBEE7 o7 ¢ — VEITER
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300 400 500

Predicted Temperature Profiles for Electrode Walls
b—3—17(b HBHREREHROBESH
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2. REMIBLATA
1) gy oo
304L S8
B g 3ft (0.9m)
£ &  7Tft9in (24m)
45 ft? (4.2m*) ®Cooling jacket Biff < (BZHmER)
#H B 1250 ¢ (SOBEHRHMER 1000 £)
2 -4 Schd0 H# 16 in
E& 7t 10 in
Displacement Volume ~602¢
{EBh 4 70 ~60%
DR v 7 DFRET EORFRA
* Conical Bottom & U, BE D4 ¥ 7 BRict~, BRI Toad s EERES S
7o
* (v 7 OMERT Bottom (2B % 60° @D cone &R 12in B D hemispherical
BBAHEREEITOEVY, 5 V7 TORKR decay heat K& Y, AMlDOCooling
jacket DBEITHS THED Cooling coil FHIRHNE S,
FRTI P TORBROBERMB 144kw L£TH D,
s SR OBHHR, S-S OEBEEE, SV OEE (KX N YOENTHRE) £E
A 3T ik & D RHTEEE,
BT, LB, 237V -0tk EEFER FOREDORKAL S 7 — X TH IS ATk,

2) HRBELIXTL
#5273 6in (20ecm) D77 ¥ IBHD, ZEOR 5 ) - BXRBLBETE 5,
ZoflELT,
@ WMecchanically operated positive — displacement pump
® Air driven pumps (Air driven positive displacement pump)
® Airlift |
Air driven pump DOHFE
s R UTEFR~1 ¢
BLEARES] ~45 ¢/ hr
« R TEREWD 2 KD 7 THR (3048S)
A 3in® Sch 40 33 cm long
Pl 1.5in” (3.8cm) 10in long
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* Check valve
6.35cm’ ball valve

1.5in (3.8cm) AV 7 4 X

THEEY,
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3. FIHANERRF
Ty bOH T RAEULRBREBIRBOTIE, €797 A5 —HPODFTHRE, O
YFa)—R2 SN -TREBLLBRE, EROOEBE AV Fr Ay —OHRTHERS
NTWh, 2zVFRISN-ZONB7 oA icERTLIHRETEL T3,
A7 HRFZORE7 o0 —%2K5 -3 —18ILRT,
ATHANBYRF L
Aoy b PS5V ML, 70 -V - bCRENBI V0 N FVETOA 7
AR (D TEEET 70
ANnE —p oD 7 AADWRE, BToLdic#EESNI
Rt
454 scefm (77 Nm®/ hr)
350 °C
o55kg/ hr  Air
0 27kg/ hr KEX
o 1kg/hr NOx

o Trace BHERA L v{Le
©03kg/hr HF (~30um, BR{LY
BRG

105.0 sefm (178 Nm?,~hr)
© 109 kg hr 7KFEX
Hhid F &4

1) T2 IPF—~RUFal (€5 -3 -19)
IV I IRVFa Ay —ERY IN—F s (TK-134) EOMRBD, &
7 A ZHD Condensible (Air < M5) O~ 95 BAERI T LT L&, FHNE 1 4
DRFD 90 B EBRET BT LEBNLET B,

2) ROSN—&y o (TK—134) (K5-3-20)
% (86cmx 147cm) X 183 cm
A= 2 DFFYTHEPIEAKE > T 5,
= B 2000¢ (RE 17004)
Sl A4 v 1in Sch40 C-276/%4 7 200ft
(BacimiE  6.4m’)
% vy #%E Inconel 625



— L4

Vecuurn Stasm
No. 1 System Jet Contml

Canmic 5
Mok
Off-Gap I
To T-113 ] 51_13
AN TR-134 81 ¢
Seal TH-108

;

e
and R%TK o T
™I TR
. = & Cutucias
[ A-Cublcles
= P.T.
Such

No. 2 System

[
1
1 TX 104
= POG System

- 80—-G8 098NS ONd

[4mm-

. |

e Il G-

Irincveent 48" Secd
Brexther T107) 71081 dapgom]  Bemaos] freioz] pxica]  mcaor] [reres
*Fiawg Orifice inleshage [Fps Tranchi Vv 5\4. 1um

**Wam hom Menlp. Faos

Process Flow Diagram of the Pilot-Scale Radioactive LFCM Equipment

H5—3—18 7o+ RATZHRMBYRFLIO—54¥5 51
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Melter

TO 3A
Rack Face
From P-134

Ejector Venturi Scrubber
B6—-3—-19 Y208 —_XvFaYRT 58—
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4'— 10—
( 147 cm )
OFFGAS out

Jet out to to TK—111
|TK—113 /

L-]
/( Pump
Agltato o

21_ 10" [EE—

8
(=]
o ; %@/
OFF GAS in
from ejecter Venturi '1‘ ¥ 7THEHH
CW in out
Air sparge

Sampling, chemical add.

]
6"

- il —

511 Ly~

RI5—3—-20 RIFN—s vy (TK—134)
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(4 ax0600&DHEEER, 5% HNO; , 1% NaCl 60 °CAEle

L)
flbd# 2 in : ejecter venturi
& DB Quench Scrubber (TK — 111) @# =7 a0 =
out : TK — 113

&t ¥ g, HEEH (dip tube)
ATHRERY FN—HOBRE
BXIEEE (Conductivity probe)
iz . #B# 11in propeller
Air sparger ring
TV 78— RV Fa Y —~DOBERT
Cantilever pump [6.3761n®D4 ¥<% —, 10hpDE - LKD)
BE77(2 40 gallon/ min T, REDR TK - 134V #1417 0&0 3,
IV —NVF Y —DEEENE
A7HZ AO 3507C HO 60°C
ft % K 40°C 114 £ “min 80 psig

RYFLIV—TDOFFT A
ﬂ(\—"“‘-\
7.62cm —H. O
15"
M R 433625 . 2 5lg” ,
® 814
Conmercial Use - 42
*AMTEK FIG No.7010" e
% {6 FH
o V) —PoxT VI HF —R¥yFall,
TK~ 134
. [ocw |
£ IHH>TVBH, ChiRT v 2 ‘RS
d
BB &, MRkrobIMEEEZETT
= - =
RBELIERTH S, 2-10%;"
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3) ¥—iLRw b (TK—135)
TK —134& 2 v+ ¥ ~-TEESIH, + 7 W XZABOEALEEHIET 2,
TK-1350 @& 8625 in
& 44.5in
Vent 323 TK - 113 i ikHT B,
MY Inconel 625 X{dg~2F o4 C— 276
HTF3C. 1A, 2A7 97 0BBOMEEZTS,
o, ROEERARP oMK L TEREATH 3 5DTH 5, (10FLI IO WSEP
D RLERFAE % i )

4) DX FRISI8— (TK—111, 3C)
RTPV—RBE/ 1 v F v VAW -V RFLDIDICHRB SN,

¥ B SUS 304L
pall ring IR 5 4

< #  10in—dia- Sch. 20 Ezz» E-119
PG fracti
5/ 8in 304L pall ring L — ‘ dlgsgﬂllc;n
FHRA 5 A | —3 |
upper
HEEETOEE WIER
Feed [
41nag. Chille
floodin, oint
£€Pp 5 =T TK-134
55kg./hr 60°CT2.2L sec 4 lower
WIER E-119
L4 condens
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5) AF—ALVxzy MUY IRUGALFH (E—119) (3C)
CDRF—bLPzy biREDANY —RUZ 7 ARARHEOBEE Y b —g 5, 2
v 74 TIIED OkESEREL, Condensate F TK —111 (2 =¥ FR7F,3—) O
RiE LTRE, a¥FYH —OBREDO~YF =2 Y —§iBE T Noncondensible i 7 2 &%
HEAET B0
FE{L#
AF =LV xw b i | Bk Penberthy 1174 in jet (20in Hg)
= Downdraft ¥=A,/F2—7 304L
EETE 246 ft?
38 Btu/ft?+h * F
F2EE AR 130°C
Wi 60°C
57 RIERMFOBEMRFOLY, RO 2 mERE L.
D 2924 -_vF2)ONE, BELELLT7TABRIIROIB[HRELAT L,
2) Vacuum boosting system & LTI/ 2 Y FR I I N—DREBICRAF —LPzw ML
B4 2 NEOI YO - TERDT S,

TORRBRET T HRABE ot piia
6) #FE (Evaporator) (TK—113: 1AS v %) IvFe
R, COT5 Y FTRKO 3 DOBEEHED, AT R®
1) BH HLLW O3
D £V EEROERH o din
3) # 7 #R®D Decontamination KRR ER
HERED Tower HiT 4 B oKD HIN 2)
1> & TE Simple chevvon baffle , /— ‘\Wl\)
2) 3) dry impingement cap oD
) HETHBRAGERIR PV I -4 1840 £
# H 7Fsv Max to Min.
BAERMS 5004/ hr Yolume ratic
impingement velocity ([ Aerosol e ’_)
removal effective dia- ) |9
1) 11m/sec (25 # Aerosol ] % 1 ;
2) 16m/sec (7 4] 3 :g
3) 26m,sec (4 4] U
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[+y8*-11"
VOLUME
Remoteable Min, IMax. (per. 70 211300 ¢
Fiberglasa Man. Yolume — 1840 7
Demister Narmal Oper. B0 #/100% Sub.,
gam CAPACITY i
Tuhe Hundie . .530 2fhr.
dlackel — 140 fhre.
1" Thick — TK Heat Loeues (Reflux) 7.1 tihr.
L/ Tower at 12 in. & P 600 z/hr.
T-113 76" Tawer Heat Losaens (Refluxl— 1.6 g/hr.
2 Stage Ory 16" 1.D.
Impingement . CONSTRUCTION (ASME CODED)
Caps \- ~ Type All Weldwd
[=' Material A-55 Titanium
—— —_ -~y
— OPERATING
. Chevron Temp. 115 °C
Feed - N Aaflles Press 13 psia
I I |\ Hundle 55 psig
i Jacket —— - - . -15puig
! Decrntrainment . F ~tok
| TK-113 l i
" - 48" QDT HEAT TRANSFER AREAS
&9 ~_ Tubw Rundle T3 f1s
| Jacket —- 15 02
I {Tank Shell 118 2
! [Towrr Shell 27 12)
{ Coacemrate Coulrr cee —— = 7.5 ft2
~— 3f16" Thick AUXILARIES
Jres {11 o GrM
. Raffle Conveatrate Coulet 20 0C A T at 16 GPM
- ) . Pump (Remoteahle} 0-50 GPM
Rebailer -
A 13" O
l . owneomer
I A" 0on
0" I
LT -, Tube Bundle
IZ"/" J,-/'m-nz, 12" (D
Pipe Tubes (77) 58-3/4"7 Lg x 1/4" OD
I -*}"""" {Oueside Hailing)

To {"oncemrate Copler

—

Thermosyphon Waste Evaporator (TK-113)
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Coiil
Reflux Drain Plate

Sieve Plate

Distrihuior Plate

Sam ple toow—

Feed Point

16*-0"

Sample

Raschig Rings
oD x 1" Lg x 1/16™

\ X
3/16" Thick -—*"'"

Raffle

Tube \ '.-"

64"

Hundle
3/18"
Thick o=
"TK=-115
48" oD
A6
-
LS
Sparger

Nitric Acid Fractionator

2"

VYOLUME
Min. /Max. Oper 48071160 £
Maz, Vol 1550 ¢
Normael Oper 100 p/E07% Sub
CAPACITY
Tuhe RBundl 410 2fhr
Tk, Heat Lo 5.3 t/hr
Tower at Bin. A P AC g/hr
Tower Meat Losaes {(Reflua) 4 pinr
Tower Reflux Coil 220 gfhr
Sleve Platz at 6 in. A P__ 500 pihr
CONSTRUCTION {ASME CODED}
Type All Welded
Material Titanium
OPERATING
Temp. 11 °C
Press 11 paia
Tube Bundle Press 55 puig
Aerogal D-F w10
HEAT TRANSFER AAREA
Tube Rundic 43 1<
{TK Shell 8a 12)
Taower Reflux Coil 12 2
{Tower Shell k1 12y
FRACTIONATION (NITRIC ACID)
Feed 0.8-i.0 M~
Rattams {LIV = 1, 1) 10 M
tsverheads {L/V = 0.2} 0.1 M

(TK-115)
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E-113 zavF&rvy ~fHE 18" Did x 8" — 8" Length
120 Fi? S CAmEmE
WE FH Y
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7) Acid fractionator (BEEIRIE) (TK—115 1 AS w4)
25 9 VEITERD reboil tank ICFHIIE A (17 ##E% LT 5, reboil tank
D Tube Bundle Heater (3RS AIEETH B,

AN & LT DBt s1
feed 0.8M HNQO,
Overhead 0.01 M

Concentrate ~ 10M

E-115avFyy
~HE 14"dia X 6”7 — 0" levgth
100 Ft* #azmg

ME xFvr=z

out
E1ll5
IVF Y
|
Packed 7 16"dia,
6'—0"¢
25 cm dia
Ring of Ti
IN
/ 5: — 4H
4 £
4'dia
e, 1550 £
oo
oG
5
N

8) TRERFTHRZRI SN~ [TK—118,2A5 v 4]
KRZ 5531300 £4 7 & 11 feet 6in

FHE» SR B

BERKRX i L OB 40 £/ min THE S H

A7 HRAFEE 11.8m® /min 5% acceptable

TdHh 3,
MBRRF LR

A‘ out

14"dig
J11—6[|¢

Pump
. L&L 40 L/min

1300 L
RTF VIR
3'— 6"dia
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N
Vapara Out &+ N
I “ > S
N, LN L
=] NS SRR
1—1— - Reflux Cofl e S e N
£ ¥ S /2 S S
#5 WA T
v Qb » e_b (A
2'-6" SO
wnen Pump Dlacharge
YOLUME
-1 i inch Raschig Ringa XX |1 X{X|X Maximum e 1300¢
‘;’f‘i x{xtix|x|x Operating—__ 1000¢
S/
<X
"“ Tower 118 for CONSTRUCTION
0’0‘ Scrubber xix| x| x|x Type All Weided
0"‘ Tank 118 Only x|{xjx]x|x Material ——  ____ _ 304-L SST
:0:( 14 inch O,D, OPERATING
’0“, 1/4 Inch Wall XXX xX{x Temperature — . 20-120 °C
ge-g" ‘0“‘ xix| x| x|x Pressure ———— 13-15 paia
XX
O‘Q‘- COILS
11-6" ’0’0' Xjx X Tank L in. Sch. 40 24 N
0’3 x Tower | {a. 0.D.T. 12 012
SO
00 . JACKET
X[X)] X1 X Tank 38,5 2
ROTATING EQUIPMENT
10 inch glemoteable x X Pump {canned) — . 150 ppm
“/ ange XX x Aglitator 1150 rpm, Propeller
— 1/2 inch Thick -
JETS
‘ Hemoteable
Agltatorsor |3 |2 [ 4] 32 40 gpm
- be Submerged
e Pump SCRUB
4 inch X Liguid 3% NaOH
50 Thick X Liquid Rate ____ __ 20-40 gpm
) X Gas Rate 200 scfm
formemt Tncket

/8 fnch Thick
m— Sparger

Bottom Qutlet
w=mty12 & 114 Tanks Only

Process Service Tanks (TK-118)
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b4 F+ZRT—N2FYTHEE
1) §=vF—TLER
Fr=RE -5 -VF TG, Kb -3 2LKART LI, 3HYFRICF+ =Ry —% K
—WFT YR - b EFGOERT -7 TE-SERBISN G,
VS -V 7 MRETF2IRONT Y VI TEESAMEET 5,
3UEBOF v =R% —F - F (thimble) i, EE40.7¢m, HE 264mDF+r=R¥
~ETHOE®RD T &AHRS,
YTy erF 047 cm/E (IED. 0.95emE (EE) @ SUS304LHIT, A~k
B 1.93m, Ex283mTh 3,
DRy VT
(1) #vrhrRiBE2kEOREERYT 3 dip tube
(2) BB EHET DDV o b
B 6 RDEEN
BEAioh b,
6 ADBEIFIIESOD Ly e ->THY, EAMBETORBHAD 1 €y b &, BED
MBTD1ky FEBRBIhTV S,
g —VF—TNERBOOETIK 120° o0& # R b o 7T55E LT, HEES
KBS EIRTFYYar gty —vF—Tnic120°C LB, EdrEET 3
REBABENER P SWET 3 2 2DHEERV B,

2) ¥—=F—TNOKRE
=V T=TNDavriNywnicld 2 OO HBSH B, 1 DAY —DF —s5—
70 -REHBEOBLETH I -2+ r =Ry —-IHLADKHOETH 3,
Aws —EOBEFTOLREHEIROBSTHEIN S,
CEMRERAEDTE{BLEEas Yt —LHa L
OBIEAY Y -nF BTy Y (Lip) -
olERA (150°C) & | Melter |
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o0 d o3

EHOESELT
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g —flldx v PELDTY - VEEES,
oAy —BEhiI RS REENASOMAEAL it EEDT, o4 MiciBEIKRER L
FEDIRET Y —B#FT 2, ¥~ VEOREZRS -3 —221LR7,
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Inner .
Liquid Metal Discharge g:ﬂ%mfﬁ“pp“"
Seal Trough Tube
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T

Canister
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Access
Water
Seal ) Canister
Filling
Nozzie
]
Removable Turntable
Positioning Axial and
Thimble Upper Bearing

Thimbie Orientation
Gamma Sourcas

. A
g " Turntable Containar
[

Cutaway View of the Canister Handling Turntable
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‘ HEATERS

r ||
i
|
MELTER REFRACTORY
il
|
II
.
}; MELTER
L
! /
Ii |; ,} ‘
) . F il FORCED
LIQUID METAL : ] . ‘ mlit RELEASE
SEAL i MECHANISM
T N (3 PLCS)
i SRR W
A7 l ! [ | e — 1L
6} 7
‘———f l ! 5!! . ! ;j f
=i | e

il
1l 'ill h ‘
COOLING/ LOCK f

HEATIN
COlLsG (3 PLCS] REMOTELY REMOVABLE
DISCHARGE CONE

COOLING/HEATING COILS

Metal Seal Concept - Connection of the RLFCM
to the Canister Handling Turntable
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3120y~ niid+ v =Ry ~EH LABEOH T 24in OKEL B BIkE s -1
THB. EEUHER -V ERD42TH 5,
1) ¥—nkzEEd 28 n N
(2) (VDECAST » IEFE>E
3) BOWMDHN LB SE AT 5 . w
7R —F g ST~
4 7Jo—-F4vIy-niEfESE3 \%b %f @

HALVRT A

*r =2y —EHULANT BHICR

Bzo-F4 vy —wktr=ry— ,&—/j :"‘"’:fi:

& — v F OEMR K TLES/DEO

SEEMRT 5,

PLEOBESI3RIS - 3231 2icR Eh B, /;>
FEACLEARRIEDT » itk Bk \\\
HTY -AT5LR, H4DEET (\ M) (//
TR-F 4 VIV -nEREEY, F4 ] x
=R —F -~V FELEEENZDTY —
7 -7 idHBIEERT 5,

r'd N\

BI5—3— 23(1)



PNC SN860 85-08

Cover ?/Lifﬁng Ball

Water Seal

[+———Seal Holder

Turntable Lid

Canister Access Port Seal System
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b, HEHRICKBHFIALNILEHHL AT L

W7 AERFEDS, F+=R29 ~ICHEASNEN 7 RBARHAIL., F+ =25 —~DF —
N=F o = DaBTBIHON I AR R T LMY - F - TVRMBLTERESO
Bo

FEELTR, BEAMBDF +=R4 —%FBLTL B350 b 60RREDOHEREE Y 2
—SZBLTREL, AT AL ZBEEAEET I HEE, BEES 5 2 EENOH 2
Cs™" DA E IV A -~ T EHED2EDEHBI T3S,

INA-5EEE8 ft8L9in (104179 in) OEHEL y =25 —icxtL, 16, 31, 46,

61, 68, 75 82, 86, 90, 94, B M ¥ FOFIKHEBE N, TATHADL~NMCH T 2 M
Bl EERNTE S,

YRFLTO-%FE— 3 — 24 ICRT,
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Primary Position Feed-Back

(o}
perator Data
Control Disol
Station Isplay

Nova-3
Data
Storage

v vyt 1

1y

Dedicated Microprocessor

4

%

A

60Co
Count
Rate

137¢s

Count
Rate

b
Count
Rate
Eleven
To One
P Multi-
Plexer

i Redundant Position Feed-Back
Igtepper Counter i
@-«
r Translator l
Top/Bottom
Y w Limit
Switch
‘ Stepper Motar ] witches
]
Z T
]
]
Z Glass
] Receiver
Eleven
E.D.C"*%‘D' —pt— — —1b»{  Nal Gamma
Positioner| Detectors
= 137¢5
=z Spiked
Z
]
= - J
Shaft
Encoder

Schematic of the Glass-Level Detection System
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6. Fr-XF—RUF+=RI¥4—F0DKEE
1) F+ =R —-FHL _
'3 BUEA o bREICENS 2 B+ v =% 5 — 14, ©5 — 3 25k RS EE 32,3 om,
RE264mOEDTH B,
LD+ % =A% —i, BFE12in Sch-40 DSUS304L *fEH L TEd 3, ERIZES
0.375in OHMERE LT 3,
7521, BE8in 160D 75275 v UT flatness CEEE) 13 0.0021n,
75 v IEREDEITIE, 12 X 8in Sch. 406 DL ¥ 2 —H (reducer ) ZAHL T 3,
CDF+ 2R~ 24mOESETH T RAEEAL, ¥7 2BIEK450kg &75 3,

FroRAY —OFEF4LEBTHERDL K
FYVEROIEBBTERL, F+=225 —icHE (:C)j» L5

N BRI Positioning %5 &3 kit

T3, 20
0.5 dia
0.188°" Ly
H H T

— - T‘i‘“ =
’¥ ZE

7.80 |
| I |

9,250 |

|
FroR¥ -, BEOCABENERINZIOT, FORFCEEESNETEALEL
TB, KTFY D+ v =R % — 220 Tid, ASME Boiler and Pressure Vessel
Code @ Sec. V1l Div. 1 W7 EEAT5, (hydrostatic test DEFEKRL)

2) Fr=RY—ROBA
Fr =28 -mOIBERE, Kb -3 -26IRTBEDSOTB VDY L -V 2% EH
L. " FU YD+ » =24 —~D Stress 2&Dic LD, BEICHR D Lk ais
BHHEERL TV S, 2 200WMFEXERK IV -V 79V TRETEICLD, 4250BPAH
iy 2RY—-FRDO7 5 V%, BAKLDVELEDOBEETS,
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]
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OD 3/8” WALL /B

Reference Canister for the Radioactive LFCM Pilot Plant
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POIITION

CAMISTER

) 4 GRAPPLE DISENGAGEMENT
POSITION

Canister Hand1iny Grapple Concept
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3) *+oRY—BRRES

R77 Y D+ v =R 5 —FRERIL GTA & 1 7°®D Fusion — Welder % f\TREE%E L=
bDTH %, ARC Machine Inc. HOBMIER-RT, *+=25 -BOohhoREL
Bicty P SNBERBERRO YR 7 4 TH 3,

BEOFIEE, FEOMEL 4y FHERLED (lock — weld) L. RiICHB ici->THS%
®E175,

BRI 7N (dirt) PBALE (oxidation ) A5ME\ ¢ & pigfiz LS. 2D/, ¥
¥ — (sanding) ®WE ( polishing ) ©(r3:Hy 11 BREFEERSD TS S,
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Concept of GTA Fusion Welder for Canister Closure
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—100—



PNC SN860 85—-08

7. EMBORIY—

FHSAEUL 7oA THERHENZERIF 79 ~i3, ROBRRINBLHFEST S

£ 5:@@?5&7‘:0

BEa 25 —DRTHEEY

7 o o+ R

T (3

@Y —-713100 psig LLFO~AYV L) —FF
AMBOTI ®cesecBlTTH BT &0

ORREE R, #ERTENITLDPAS0EHD
ThHbdHT Lo

OrRULBROERB T THAKLSS ST &,

OFERIT LS TIZ 700 COREICTHEZ, 2Ot
DA TIE200° 1A BT &,

@ax7 ¥ -%F BERURS Y -DWE s
¥ - hERERE C &,

@B £ VHOBRFBEBETORENAIELC &,

@aART I —RELOGNB T A —JLHL

@oaxr s —REEIRERBISRVWLDTH S
&

@a3Fx7 45 - EBERBEZELVZAR - RE L
554&5, NELTBEEDET B,

@A yFFrryAdENRITEED B,

@Oazizy—ii, BAOWROMES 1y ciE
T ADIELI-bDTHEHL &,

CHARB L 4 A FDLTazs 5 -
14in®& o ) ZNETET 3,

®z % 2% —3#RE (Vibration ) TTH#EHET
535D ET B,

Firazrsy —bizo vy b a3t vROHERICLD 2 BEOSENBS NS,
1D 28RV -YT, & -N-y FILv—-VEI Vv —VTRIFT BA VX7 LY FHD

DMERAHR SN, ARRREALE=

FIDOBEREDI 5z 5,

FFVvEILLBd, 7 v OW, L, &7 v

2) ¥EEY —VT, =S nw Fob—vE, DHEEEEDTRI —R L —THiE
Pk 2 falsk, BRIZERE»SHET S,

ULDEE, S

o 7oy ax24% — (Block connector )

onvIZxz—Fax¥s4— (or PUREX connecto'f)

onv7x—FEIER7 5 Y (Remote Large flange)
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oOWENA T T 5 Y (Modified pipe flange )
o Compression —type tubing fittings
© Quick —disconnect fittings with and without integral shutoff

BENZF LT B,

1) 7Rwyaxyy—

TR 3R0 Y —dBRNDNS TS 4 YOBERRIC Ny FATHESNAZLOT, B
ELVTROB{HDONES 4 TDa2 s —TH5, (K5—3—28)

CDaf274% -3, male & female DNA 7Rk 7 vavy 7o vy FUEREDOFRy 7 2
BRDs 77, 4 v by FRRBEMO RV P OEK S, female 70 v 7 FAE T 2

ERT 7 NRBSICEEREShTHS,
€
0

female block

Clamp box
rd
—— ﬁ —

Z

[ —-

4

Impact nut

)

O /

male block

male RV 3 Vv THE o FRERNV MR TV v v —KESIENTV 5,

Ty 7ivww Y &Nt female blockid Lg% 1L 4 ¥ FOBEER ~TH S,

misfit DIEVERINHEZ L SICE>THAEF RS » b3 A& A TET Conical D b D% {H

AL, 7oy /BTl o0 ohTEICE ERAT, SHED Y — VERREES,

(Z#id Conoseal EWVHIBHTHNF Y M EHESTWSB)

0/ ANFA —ATFFA4 PRF VIR, F&UEDOMOME D OEMINTRERENTHET,
BentiD%{ OREE L REMEAD Y[ 7O (RF Y VA ~4YaxVv—F2 ) L
BRAKES,

o ¥ —NDEEIY, HEROEZHT THALOREEEEBE LT EOTHIT &,
C2ERD/ ANVBBE, BHRSRICH LHARYS 5, _
o ¥ —nEREHFEENCAlkFEESh, ERTORVFEVL T, BEEZZ 3 EESE
A
TOY—ABicl, T7700Rx4F7VvY, TARR MEOKREOH Ry v + &EHTEET,
CHOMHMBMEICE AMBETS Y 2 1 ¥ M OHES Containment 25T 3L i,
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B]ock Connectors

HB6—-3-28 “oysaxzxss—
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PUREX Connector

Xi5—3-29

80—58 098NS ONd



PNC SN860 85—-08

HAEEETORAITRWAES,

2) Purex ARHH¥— (N Tx—FaARH&¥—)
Purex 3 &7 % —{d, coarse IqNA 7’5 4 YOBEGEHATEEN NV 7 2+ —FO{kE S35 »
FTOERAERENSS, (K5 —3—29)

3) NyITr—FERISVY

Lo&EMR7 7~ ik, PUREX 2 4 7 & - RAHKT, »hoBOKEW (4inBlLE) 5
SOBEFRDO DR SN,

WSEP (Waste Solidification Engroccing Prototype) TR, #v 7olE#E, /X
WO F 2~ TORZEET 5845 (10~16in) IKERH L, FRO Y —ViITERF ¥ LR/
blue asbestos DEFELH WA X7 » FEFRAT 5,
77w IRk, BE3/4~11/4inT2XOHMBEDH A FE¥ (dowel ) &4 KDERE
Hab (stud) TEIESN S,

Stud iZid Acme threds &F ~“ZF2R U D lead —inMRNFTHt v b EBEBICHEHET
5L ->T B,

+ v ME 6 AT flat portion (PEH) B Lbfc Ly 2in itHB{LEN TV 3, FBic
~Ny FIEF =293 e, 4 v b LV FEDRDEVHBEEN FHF 1 Y EED,

75 Y kM, retaining cup BE3—HOF » P EEFLTED, stud EOMNEBESH
L 2RKDRUSILREDHA FEY (dowel) KL DEWHT 5,
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8. Uy
WE, mEA R, EBiE [Eow+ ) iU T TS, 2hoid NS ey
NSV FOBEKRES, FOFowRa Y ba - EEEFHMEOENLE, WHEDOBDTH S,

1) BEYSYy
K5—-3-0rprgHry7s—i, 7V I/poDH Y TNREEITIV278 —itL -

THY TR VTBETEODTHB, ¥ 75—k, 3HRT vy 73305 —illH

hEN, YT EOERT A v EBRL 2T equipment BT DPICFE > T B,

¥V I EOUBRERAD N SN YT, 4T ANBEY 2y b, Ve oy FRANIOT

=aFWNVT, Py VBREINL T, B T TH B,

®15mé OH 5 R84 v 7S, positioner cup Dty FEN, KY¥aFr-0DFE
Fickv 2Ry FV Vv FBF 2 —T43FE27 3V VDA Ry o S T OO
Y—nwEfb, |

OVzy ez THBBINY Y T ARV THEE SN 5,

QERERT v 7oy Y TMRIREIEANONHEZERLTY ¥ 7K %0

O+4iT circulation Zf 74 ¥ ZOWERM S v 7 LRALCKE -2 ET A #543) TH
YN TFEERALT, BEALXAVEERAL 5,

O 77 —iKid, 04£/min DEETHEEREL, Y=y FHT7 156/ /min 90 psig T
3.96 mOEENH B, R F —LEFEHUKIES, HEIT 46/ min EIEHHEIH 1 7
DFERDF - W FT v 73 L 9~1 e oEZERMOY Y 7Y v FYHREL L B,

2) BEHASZROYTULY

BMAZ 20 7)) Y ITERT S A4y 7R, GHOPLF+ =25 —KRAT S
BRY 7 ADFENOER» SHRIT 5,

HSRH$ 75—, 2nvd—fFHEIYavYiLHd Viewport K= 7 FEN 3,

FUTF R, ATFVLRADH v FEERI O Sliding rod BEERST, 7Y
YRR, RFVVRA 9 TERTH I RAORNERZT BL5B8HsE, Bk -y
Va-—Thy7OMEZBREHR S (BROTRBONDERL, 5H&RR-12IY
==

By TOLERCMPI2RDTAY —T 4 VY H—TC, HoThoH7APEETE0EH
WLRHS, by PEFRFIEZEE S, Ay THERGFANCRILEIAT, 74 Fin
TieL-THi s va v EBUTL, vy 7 vy 3 vy VRED, hy FEBEETIEERS S
5L, BESLFTIARY TRy rIuavirieEbs, v 7ABEH1I0mE
CRELTV S,
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Liquid Waste Sampler Assembly

B5—-3—-30 WiEAYYT5—
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3) HREBYTULT

HRRF Y ZiF 10 ~ 100 cm® /min OFGE, 2V F Vv HXRBEEN (Rrafrie
FLBEhe > ) A5 VTO RURES), HERDO7 4 vy —%fid, ChoDH Y 7Y
Y7y T7R, BOASH T RXEEBSTESNERIN D,

BiLFY YR MY ~6OA 7 HACELTE, Btz R BiFoT=4%HEPA
7 4 S DEIRTEWT 5,

WRFH 7Y ¥ 73, HRA%E 1208,/ min THiFE7 + 4 (continuous strip filter )
Rl BUHREZREET 5,

T EHIT LIV T Gi% 35 €/ min TEMR~N » F (1.2Tcm dia X 3.5¢m long)
i, IvEORELHHERBOHFEERL TV 5,

LOFET. H3RH YTV FE2RETHLickD. #5 Abo@ERNCY ¥ Tz
BETLPARE (F+ =229 ~OERCRETAZMAREEBLTOE RED) <, #
FRADREELTS, F+=27 ~thDOFEULEN > X ERELTVWDH EER B,

-7, EMbFEZOOEHBRELTICRRY Y 72BN ELTHELV DL

BADo

I

il

H2AREY 7))y

7o AREFENIKE S, £ rhOBRIBSEYEOREHHFIEOBEE,»S, v
TNV YIS ENE,

TukAA 7 ARG, RLFCM 200, RUREEL 7 4 2 AEBBOBRBRTY ¥ 7Y
YrEha,
ARKT7aEADFIHNRAY Y /A ) ~LATBEVATRT o X HR1Z, Waste tank D
HBREBALTT 4 Vo EEIN B,

INHDOT 2 eRH R, MOKMBE,I SO VBT EIBENBEN, X5 v 7P 5DHKH
HliC, €E=% ) v 7&¥h s,

BeMiDH YT Y Y IH A Y bRBOTR, ¥V T IV T IAYBH Y)Y T Y5 v
W ERINT O S, $ ¥ F NV TV e v —TRNERBF Pz w MicE DTk
WY — e HRERG 4B,
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V—4 PNLTORELABR/AtERCHETEZIEYIR

324 €nd, BRNWVKHERBINI, Ty FOF 5 RAELHEEBRRF L 38, PNLTHE A7 X
BUL 7 o e 2 ICBH 542 D7 0 & AFHRUFTEBRBOMRBEZEBL TV 5,

PIT i, HEMALESRIO VT, TOME LMRRRETRT, '

V—4—1 HSRBEHF .

Ko RABEFELTIE, 2~ VFT3EDET v 2 A0y ~DPEERBPTHD, T¥H
# D PSCM (Pilot Scale Ceramic Melter ) EEAEHE D ECM (Experimeutal Ceramic
Melter ), HBCM (High Bay Ceramic Melter) = 324 e TEHRB V7T

(Engineering Development Laboratory ) KRB SN T 5,

PSCMiEBerdhy P HBERFORE LN -/ bDT, BEF215 Y (B5VE, BE
DRBEMICENTIOH~20B#HEIN ) TTRTLTL S,

AN —OFIRIT, FRREE073m’® , FEMEENL40~50£LR 7Y - hrTH B,
BRESHHE, BervOEAlE L RBETS 505, Bl 38 EEOTHARIIZEAL
LDFEBF->TEBINT B,

Bb6—-4—-1, 56—4-2rRPSCMOLBERU 7oA 70 -%RT,

ECMiE, B5 —4 —3icRENZ/DBOBEEFT, FRZEHEE, 0.054m° §95€/ hro |
A Z Y ~MEBRENER D,

ECMicid, 7 REDATH AR FBAREINTEY, Ay -3 7 HNRADOEHHNE
BHEHELI L KL >TV 3,

PSCM & ECMi3, &« FO#H 5 RE{LOFHRB L, YR MU/ EDOETHRDOER
KRBT 27007 -, RUX vy —HERHEOHROBN T, HERELRINL TV 5,
1985 fEicid, PSCMTOE205 & LT, v FHAREHFCOALBTEEATHL 3,
B D B ERA S + =29 ~BEDOTHT R b HRES NI, TN, BEHERRF v =
Ry -SHEDOTHT R MR IO, Thid, BEMHERRER DI, KBIEMT % ¥Cs
RU"Sric k3702 DEEE, £ -V NTCs, STASRICAET 545 RBEILG
REMUTHRTAC L, AM: v =29 —OF 5 AFEARORESFEZEBEL, Rkkico -
W RERy b OF T ADOMINE, RELEFHMET 2D F -9 2B 5hbicEBEIhILD

THb,

Hit, §215v&0LT, YR FNLA T8 ERFMBEND 3 —~ v FEER
(Component Test Stand) TEHT A, #7 AMEKO 7 0+ A PHERERRERDN, Ko/
@O ECMTEBEN, BWTPSCMEMERL TEREINI,

HBCMI{3, ABERER0.25m’ 2R >PEIOERFETH 7 ARFEBEIH 65 £T, BERSRE
KAYT7 4 —F¥ A4 FOEUET R 22 7 bR OBERPIRT 6NT 5, (B5 —4 —4)
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§5—4—1K%ﬁ@xw&—@ﬁﬁ%?ﬁﬂénkﬁﬁzﬁﬁ%—%?éovabzz
PV A PSCM, RLFCMiEENEN -V F, & v b OEEEE, SRL 349 /5y F 1)
N =[O, FRG P FA v EORNIcE O TERAET 3 AR+ v =2 5 — oM

BT, B Cs, Sr2SRICEAE T 570 PERHBMOMRICH~, BMICAS {1 ->Tw
%o
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PILOT —-SCALE NONRADIOACTIVE LIQUID—FED

CERAMIC MELTER
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ALTERNATE OFF.GAS

OFF-GAS

FEED INLET
SILICON

ELECTRODE

*INSULATING
REFRACTORY

REFRACTORY
LINING

1 Receving
CANISTER

Experimental Ceramic Melter (ECM)
§—4—-3 ECM
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Melt

Cavity Overflow

Cavity

Cutaway View of HBCM
5—4--4 HBCM OHEH
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#&5—4—1 GLASS COMPOSITIONS (wt %)

Oxide =~ WY-192  PSCM-16  RLFCM-3  SRL-165 FRG_  WV-205
$10, 44.71 45.15  45.7 51.37  45.0 45.2
B,0g 15.56 8.70 9.4 7.09  15.0 9.96
Na,0 14.74 14.50  13.1 11.02  12.0 11.03
Li,0 0.00 3.71 3.7 4.95 3.05
Ti0p 0.97
Fep0q 12.25 14.50  14.4 10.53  10.1 11.84
P05 2.61 4.00 3.2 0.03 2.52
Cry05 0.68 0.77 0.85 0.14 0.22 0.22
Cs,0 0.10 0.13 0.12 0.00 5.8 0.10
RUO, 0.08 0.00 0 0.10 0.05 0.08
Ir0, 3.17 2.50 2.6 1.52 0.07 0.17
Mn0, 0.92 0.94 0.59 3.11 1.3 1.3
Tho, 0 3.62
NiO 0.85 0.50 0.56 0.85 0.3 0.27
A0, 2.87 0.98 0.68 4.69 2.4 2.89
K0 0.15 0.50  0.52 0.09 3.51
Bag 0.06 0.00 0 - 0.10 1.3 0.06
Ca0 0.63 0.00 0 0.95 0.8 0.61
505 0.18 0.00 0.8 0.29 0.5 . 0.13
Sr0 0.03 0.07 0.04 0.03 1.9 0.12
Ce, 0.17 0.47 0 0.14 0.29 0.16
Mgo 0.08 1.10 1.3 0.83 1.3 1.31
Re-Mix 0.35 0.37 0 0.12
La,0, 0.06 0.32 0.31 1.10 1.2

Nd 503 0.04 0.48 0.43 0.60 1.07

U0, 0 0.56
Sugar 70 g/2 70 g/2 70 g/&

—-116—



PNC SN860 85-08

V—4—2 pmEEiing, o270

PNL OBE{LAEHERIC BV TR, MEONREAELALDHHLW TS, DWPEF, o=
PoNLADETHER LI DR T » P& EBENPFELTENTNAE L8, SHEEME
ESUMAIEHEECRESE LT, X7 RAEMFICHETHSTFETH S0

H-T, BBRBELTE, X5 v IE EBANBELABOBRSD. TO0HEEL, 7o
& b OEEORERICESSBIN TS,

EEMORBEOEmASIE, AT U -0 it oY -~OfRT LR BAIThbh, /70
7 FDEMEDOREN SR, AT Y -OBEEP, 45 ABEMOBRNSFE BILETRT ¥y
EOMEMAEBRENCIEEL, SESHBOREERFTLTVWIRETH 5,

3 - FOTERBR TR, HBEREIT~NTHERBTHRE LTS, 27« VORI
KEBLMORETHEBEL THRMES ATV S, - TEEDOR 7 v VORREIETRESLE
PB, |

H5REMIEZ, BERFRTOEFRSOLEL, BT O EEEZENEL Th, ElRaEIT,
KEEDREOREYTHRML T 5, PSCMTOHBEBO—FIERS — 4 — 2181 3,

PNL T3, #eE» o0 5 RERIFE~DR 5 Y —8Bikicid ADSH 7 (Air Displacement
Slurry Pump) 2#HLTW3, ZOHEEEEEHE -4 -5, 5 -4 -6 KRT.

77 Mok BEMRECHNTORRIE, Ry T THILDY VY IDBRLNVOEEER
T, HBSEENEHT I EMBDUVRATS B,

ST, TV MYRFLTR, 2BzT U7 b ERAVEED, BES—EDHB~NY v
ARBLEFNEELECE AL 1 EOHEs v o &, Y720 T, BELICHEREHR
Bk B &0 S BEEH D, |

Fy bEADTOTEACENTIE, M5 -4 -6 DWEKHEOTRIS —4 —TOLDIEHEE
DXV THEEBENTOR, '

ZOFERYT TR, #Y7Z (Pump head) ~DX 5 ) —OE5F[EHHE, =72 ) 5 -
(Syringe) DER b Vi L B3EZOWRE L LB LOEICL > T > T,

LhL, YIvy-0rEE% #ry72LEERC (W1 &) K&t LEREERDS DB,
129R@R V) Yy —DEBICEDRETE ) —2ick D, BEARXKRELBEHATAEE-TR
el de bH—HIE, TORSL/PEHOBRET 2 HN~F 2 dict 4 7 vE@L LT,
BAREEEMEE L5 L LTS, Y v ¥ ~DBEE, 25 ) —ORE|/HHOE — <558
FELINE &1, REGHERL > TRk, oV ) vy —igfA T, B5—-4-8icR
bhBLEIH, 3TTANNTERONG, BOBHEAOZERE LT, HBHROERESHE T
AvEFERTALIHE LT

HOWE (B, ~AT%hy vy O LREMACBCTEY TENICA S ) —2RET 5, &
OHMENG, EZ5 A VMIHE, #YFECEREEDAAT, 27 ) —EA w5 —RlicH
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PNC GSN860 85-08

#%5—4—2 PSCM ToOBBERMARD—F

Substituted Waste Assumed Oxide Haste

Compound g/l Compound g/L Glass, Wt%
Fe{N03) 3" 9H50 235,19 Feoly 46.5 14.16 0.5
NaNO, 89.95  Nap0 32.8 9.98(2)
HNO4 (B) 126.00
Zro(Noz)p-24,0(¢) 16,26 zro, 7.5 2.28 0.5
Na3P0q°12H,0 0701 p0, 10.4 3.17 0.5
H3P0, 14.17
Cr{NO3)3* 9H,0 14,94 Cry0, 2.8 0.85 £0<85 <.
Nd(NO3) 3+ 64,0(¢) 3.65  Ndp05 1.4 0.43 £0:65 o=
AT{NO3) 3 9H,0 16.18  Al,04 2.2 6.67 £0.25
Mn(NO3)p* 8Ho0 635 M0, 1.9 0.58 £0+85~ 0,5
Ni{H04) * 6H,0 7.01 NiO 1.8 0.55 085 0.5
Na S04 4.60  NapSO4 4.6 1.40 $0.20
KNO3 3.65  KyD 1.7 0.52 £0.50
CsNO5 0,55  Csy0 0.4 D.12 £0.50
Sr(NO3), 0.27 500 0.13 0.04 £0.50
RE(NOg)4(®) 2.36  (RE),03 1.2 0.37 £0.50
Ha oMo 4" 2H,0 .12 MoO4 0.07 0.02 10,50

SUBTOTAL 541,95 115.4 35.14

Glass Formers

Si0; (-325 mesh)  147.65  Si0, 148.3 45.14 £1.0
Na»Si03" 5H,0 2.29  Nay0 14.2 2.32(2)
Na 58407 10H,0 439%  By04 30,4 9.25 +0.50
LiN05 54.91  Lin0 11.9 3.62 £0.25
Mg(NO3) 5 6H,0 27.35  Mgo 4.3 1.31 20,50
Zr0(NO3) p* 6H,0- 2.17  1r0, 1.0 0.30 £0.25
La(NO3) 3+ 6H,0 2.66  Laylg 1.0 0.30 £0.50
Ti0, 2.00  TiO, 2.0 0.61 £0.50
SUBTOTAL 282. 96 213.1 64.85
TOTAL 824.91 328.5 100%
{a}  Total amount Nag0 in both the substituted waste and glass

formers can vary by 0.5,

Nitric acid concentration to be 2M.

Thorium substitute.

Urantum substitute.

Rare earth nitrate mix, nominal oxide compoesition: Ces04~ 50%;
Laply - 24,8%; Ndp03 - 207; Prghyy - 5%; Misc. - 0.2%.
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PNC SNB860 85-08

#5—-—4—-2 RLFCM ToO##z 5 —ofKko—HFl

RLFCH-4 SLURRY COMPOSITION

COLD COHBINED ASSUMED

WASTE/GLASS WASTE CHEMICALS TOTAL 1} § 3103 OXIDE WASTE GLASS

COMPOUNDS {G/L) (G/L) 1G/L) COMPOUND [GfL) (WTR)
ALl (NO3)3x91420 27 .80 - 58,59 49,353 AL203 6.71 2.07
Ba(NO212 2.24 .00 .67 Ba0 0.40 0.1
CalNG3)2 i2.3z2 2.78 5.79 Cao 1.968 0.61
Ca{MN03)3%9H20 2.85 D.01 1.16 Ce203 0.39 0.12
Cr(NO313%9H20 3.31. 9.909 3.73 Cr203 0.71 0.28
CsNO3 0.08 0.460 0.45 Cs20 0.32 0.10
Euz03 0.00 ¢.00 0.00 Eu203 0.00 0.00
Fei{NO3|3%7H20 125.90 2ag. 40 193.45 Fed03 98.a3 11.80
FePO4%2H20 0.00~ 0.00 0.00 P20S 0.00 0.00
H3ena g.74 0.00 0.22 Ba03 30.54 15. 40
H3P0O4 0.00 0.00 0.00
KND3 1.60 0.01 0.4% K20 0.283 0.07
La(NO3)2%6H20 2.49 .00 0.7% Lag03 0.28 0.09
LiNG3 10.461 .00 9.18 Li20 0.49 0.21
Mg (HO3}12%5H20 7.59 1.46 3.30 MO 0.52 0.16
HMa {NGI)2X4HE0 10. 44 1i2.74 12.07 MnO2 4.18 1.89
NaZB40Tx101i20 0.00 195.80 137.04
Na2C204 0.00 50.00 35.00
Na2Mo(4%aH20 4q.44 .00 1.33 HoO3 0.7%9 0.24
MaND3 &2.11 4.73 23.34 Na20 47 .95 14.80
Na3PO4x1 2H20 0.00 0.00 0.00
Na25i03%5H20 0.00 3.1¢ 2.21
Nagsi4q 0.00 1.06 0.75 Na2504 0.75 0.23
Nd [NDJ13%4HZ0 4.98 0.04 1.52 Nd203 0.58 0.18
Ni¢NO3)2%6HE0 7.98 1.44 3.41 NiO0 0.87 0.27
PbNO3 0.00 - 0.00 0.00 PbO 0.00 0.00
Pr203 0.00 0.00 0.00 Pr203 0.00 0.00
REINO313 0.00 1.03 0.74 RE203 0.39 0.12
Rub2 1.33 .00 0.40 RuD2 0.40 0.12
5b203 0.00 0.00 0.00 5b203 0.00 0.00
Sel2 0.00 0.00 0.00 Seld2 0.00 0.00
5i0z2 (-325 mazi | 2.78 204.35 143.e8 5i02 144.83 44,70
Sr(NO3)2 0.94 .00 0.28 Sr0 0.14 .04
Tel2 0.30 .00 0.09 TeO2 0.0%9 0.03
Th(NO314%4HRO 0.00 34.84 24.39 Thoa 11.66 3.60
Tioa 1.32 2.30 2.01 viga a2.01 0.62
Yaos 0.00 0.00 0.00 YZ03 0.00 0.00
Zr0(MD3)2%2H20 0.00 1.71- 1.19 Zr02 G.55 0.17
Sugar 0.00 0.00 0.00
TOTAL 297.20 804.37 632 .28 3146.19 97 .59
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PNC SN860 85-08

Pneumatic Cylinders

LT (LI}
N

72

To Meiter

Vent Return

|
%Z////////A

INNN

LRy

3&

\ E=—Tmane

/Melter Feed Line

Valve Drive Rod

‘\__‘-“

- 2-Way Valve \

Pump
""" Chamber

Air Displacement Slurry Pump

5—4—5 Air Displacement Slurry pump

—120—



PNC SN860 85-08

Syrings
To
= Melter ] - —
Displacement
gt .~ Chamber | i
/Z-Way Valve
. 9
ok T - Slurry f B E l 7
Step 1 Step 2 Step 3 Step 4
Valve Moves to Syringe Withdraws Valve Moves Syringe Compresses
Up Position Air-Slurry Flows In to Down Paosition Air-Slurry Flows Out

Operating Cycles of an Air— Displacement Pump
with Actuated Two — Way Valve

X6—4—~6 Air Displacement Pump ©O##E
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4-WAY SOLENOID \MLVE-—-—.____%;

BYRINGE

J-WAY VALVE
FOR FLUSH WATER

A-WAY SOLENOID m.ve-—__..E

DOUBLE ACTING PNEUMATIC CYLINDER

FOR DAIVING VALVE

12 AIR FLOW TUBING — l

GLUNNY LINE~————_ 1} )

PUMP HEAD~— ||

DRIVEN CHECK =——___ _ ]|} 3

VALVE

3-PRONGED
MECHANISM TO

ACTUATE DRIVE ROD

Vi
|

DRIVE RQD

4 DOUBLE ACTING PNEUMATIC CYLINDER
FOR DAIVING SYRINGE

BLURRY TO MELTER

8§ -4 —17 Air Displacement pump Concept
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PNC SNB60 85-08

Hi 3, ik, YV VS -DORBPo0ADLHICHIREZI T, R 51 —ORFEHEEH
FH & T BRAERM S N, |
BELEEL 7779 -&LTHE, RY7IRZVDAUCEEENHET SN, vy bEVED
BY7 (BVv7EBEEHNL £) TE56b//in® T20~50£4/hr DEEHBHEE I NI,

Tl ky P EAVAORYFOFHFA VG, Y TED29 A ~vTELT, 635cm?
DRRANANVTEZFRL TV B, a - FORRTIE, Kb -4 -5CRENBZLILHES
Nz BROE Y 7HBCTF 2 P ERTH B,
COHBESNAERYF7OFT—s5b e, JTRAMSVARLT oY= o MDD H » 7HH
FEaTn s,

AR E LT, 504/ hr ~ 200 £/ hr OBBEENERINTED, 2 LDRVTE,
25 Y -DBET A v ELT3/BinSch — 4054 THERSNETETH B,
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PNC SN860 85-08

V—4—3 ZB#HTsv7FFa—7 (Multipurpose Dip— tube)

TR VROBREGFTOESICEC DT, BRIA S AT BE -~ F STV F a—
TERBEL, BEY 7 AEEE LTRE TR, FoBRREDE=4 K bRIHTIES L,

YRFLOWMERIIRV — 4 — 9 kRSN BWeight Factor (Wt.F) IJAEGIA 7 X D
SEERTBHDOTHBLERA v FKE (F5ROBETHNIF S RHEKOFEELILE) T
REN B,

ZTOMA FFRORIE T LNWOENZD SR & S ILEEFERIAE LGN B,

BRLA 5 ADLE (Sp. Gr)

I—F by 7OERBIHCIAY 7 ZDOREFRE (Foaming )

- F by 7EBLTORENZDHHMRE (Stability )
Wt. F.ORRE, BT 7 XEEEC @ dip tube &, HHERIch 2IEEIEROENEL S EIT
BHERRIN, H7 2AOBOBINCHL -~ CHERVEAL, WTRICTRT 2, BL, 77 28K
DRSS TERITHESISIFEIIEL, 77 ABOERELET 2 HEL LTHEHAL, HBicPNL
T, WT2RET 255 2BCELALErOHBEICALTH T,

Stability DRI, HEHEO A 5 2D diptube OEM[ICENTED, 23 -V FF 4 » 7
DR 5 ) DOl L5, REFEOHF 2 DB & ERAFTETH 5, H-TEHRZFHL
WERAITORIGERAIL T, BYLSHBRORTESL, 3 -V F+ v v TORRENES 12D DE
BRI 7 4 —FNy 2X0TOV 3,

Foaming (REHi@) #®HME, EON 7R ELOVET LD LEFMKIC, dip—tube %
ty L, A7 RAREFFRLTEANL O tube © L~ cE L I BIC EHERABEZEL T 2 F
THRAMESN 5,

oy FEERMAEZ I v A ¥ —iTid Stability detector < 3 DDEBMEA SHT
Whe RV TRMNUAANY — TR T A ¥ —FicE#RD dip tube 2FEL + —¥—7 o
—LRADEREEBBL TV 3,

Dip— tube DM B34 ¥ 320690 T1 24 »F Sch 160D 7% Hifz bDEERL
Ths, PNLEBZ 23 -V FERTR I FEBIKHMERBEL TV E.Fy PDA LY —F X
7 ) —ERREPE P D TR Y — PRI A TRIERTRBROHATLZBOTFERIIL,
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Air Supply
Flow Controllers
Chart Chart
Recorder Recorder
Pressure
Difference -
Cells 5
el T N’ | el | N
Reference
Stability Probe
/ y
51 emp Glass Surface - 36 cm
ACAACAAALAAAAA_AAA S PILAA_AA AN NANAAANANNS
20 cm .J
3cm

Multipurpose Dip Tube System
K5-4-9 ZEMRT+ v 7Fa— THmEet
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V—4-4 HIBBFRER TVIZATL
BRFAOY 5 A K% BERE L THETA21D0 TV VYR T 4T, LAV XELEEH
Wit Ra -7, RULEATV A A7 X 0EREN L.
PNLTHWLRTWVS v R 7 AOHRER S —4-10 IKiRd, &V VX, FAT 105 —,
HROIAEIE D 285, LYyXERAHRG — Y7 —%HZ, MATHEORED/ DD, =
F - Ltk BB EEBHE S,
HARAFRABRDESBREDSDT, 1AFOA X —IFa—JKlE, YVavd44t-—FDsy —
oy FRFERINTH S,
HALVYRAT, BIRERECH A SREL XOBEsH, 1A FHELR LY XRERSNTHE
AN
AL 0.067in (1.7mm) OR%ZMELTHESI S,
IR74n%—i3, IREKTERBREAA—JF 2 —TDiHic, IR OEREDOWE LR
DEIRBIHOEDTH B,
iris HEIHABOROHE AL BT T2 0T, tv P THEHOBIKIE, FHI-NFDANMY —
THBRICRET S LIS,
VY REMAET AN 3, FASESKGhOREMICH LTR, BRL Y IEICIT —%
&S THEEFLL, MATHEYRERF - LTHRETIIERIDTRT S,
HAATVRTFLOBETT — 13545 DEEPSAD, KBEEIC sensitive BEFHIFEE
BEIL, Za08—, KO, 2@EELEOBRKEICES L v XWASRE L THO 72K
AR TEMOBEHEIND,
T HBRIIY 16scfm THA L Y XEEH 2I5°COBRELITIRMA 5, ( H5-4-11)
WELVY 2O BARO Y v Rid, FEUSLEORHIKEDFE 27 TSNS LTl
NZDrzy R~ 2scfm TH 5o
L XOEA I 60°TPSCM HEDH 4 5 IIFREREOMN 173 28R L THb,e
Ly XEiEHE, RERCNB2S, 36 ZHASDOETHEEL, Tt 7EKEIESL4YFO
BRIC L » TER STV S,
SRLIEBUAFANERHAN AT ESE —4—12 0L 5 TR TERED A vy —IC3FERE
HD BBOEFEAF OV RATF L2 2B I B FETH 3,
#AZRBERTHEROBDOT CO'HEHBRT T 10°rad: TOMAEEZRF 2, ELINFET
I BTO NS TARRB LT3,
SRLD A N% — I3 FERFHS TS0CTEREEINZDOT, YATFLERNFERICERTZT—% 30
cuft,/ minTH LIFEIE 5" 2 b OFBEHIEERITIR > T 5, - T¥ 27 LRHIL 50°~607C
KERFEN TV 3, FRBEASICET 4 5 AEOFENE, PNL &EHR F - 288 HES
A4V ERTTODS,
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Iris Signal
. -
Filter Cable ™
Mirror ] N 7 LU TEF oS AR 8 o8 GOVNARNNNN VAR 4

- - --—-ﬂl Camera ﬁ it
3

TR TR Y

i

£
3

/ Melter / Camera

v
o

%//}// / Controller

Aperture
RGEB
Monitor
VCR

Melter Viewing System

B5—4—-10 FRERAFLEYRTA
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Adjustable Iris Showing Open and Ciosed Positions

End Cap of Periscope Before Installation
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Mulupin

Cg : Connector
Compound .t )
Ins s v Signal
Lens N S Cable
Mirror " #IR Futer )
" .
R —-.-. Man
.:oerture d - \ Coalmg
ir lnlet s N
‘ E / IN
Steam \ ]
Inlet g

Thermacoupie

It

Signal
Camera. . .
High ~
Resolution
Main Cooling
Air Qutler A58

Thermocouple

Mirror
Mirror _
Wide Angle
Lens

67 mil .
Aperture

Aperture
Air Qutlet

Qutlet

Melter Viewing System Components and Cooling Air Flow
FABRR Y R 7 £ OBHIRE L CHREA Y —=v &
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ll\-lilgtter Camera

| Controller

irror. )
rColorizer . )
.. R \Nide Angle T 1 T IRGB Signal
Ny, Lens Convertor |

fﬂf "“Aperture RGB | _"—'“_
suari o] - ves

Melter Imaging System

Camera Assembly
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PNC SN860 85-08

Camera
v

T

Mirror ) _ %
Mirror
1

Al

Melter
Lid

Wi/

1/2in opening

B5—4-~12 SRLOFREHRATVYZF A
V-4-5 REER

PNL EU WYDP D2 v 4 ~ T, HROAENEMNEHOETREL (1 237080558
VW) IC¥¥ /2, Thermocouple Array MEEEEHRICH W ON TV S,

EBBAEFTE, BEAN S Ah, LREMASK, 4—~—7 0 -RUT 7 AHEHE, RUE
K ORER (kL v FORE) THOMIKFRE, 4+—~N—70-%S0B, 4745,
BRE EVEMoMIBEL TR SN 5 Z LK,

F BN 7 RERFERRATEOEZL T & LT,

7 H RBER, BE300~450° BEBEE I - N v FORRAERELTE D, BE/

A7) —HBEEEBINTOBIEES, 250CUTRTHT 3, T-EBEREREEZEUL

B, 450° LB ERT 5 T & THBAHE S,

F BRBIERSMORER, ¥ A0BH, KR TRO—RNET S X0Rh X 3 ERDERE
ER, RUCRRBRAEHOS 5 2BHCL3EHOEE LR (RTHROELich~<3 &g
PP THB) 27T, TOEIL25°C~0CTH 5B, (K54-13)

BELA 7 2R ORENRENRE, ERGKERTIE, REHRORERI, BREETICID
BROH 7 ABED LR E, 2EOBEAHMBOERL (flatten), XEIFEMEEL
BROND, (H5-4-1451)

BL, a-mFry 707 )y SREDIKRIKS, AKOEEESRESNS. Chb2o
OHRFEERS 219, 21— %3 diptube iTX 3 stability €E=4 Y ¥ #, TV V2
FLDESY, F 7N RABEOCEEREHICHET TR,
BEMKREORE =4 & LTHANES, 88, K-3HAhoRENRR, &
EOEEFHTTAC/ cm THY, ChiDAZTAENEISFTELESNZESE, W
KPDESHDRDERHET S T EHES,
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5 Airlift

L Airlift

10C |- |
Foam
Airfift

lemperatuie,

[

~J

o
I

175 . ] 1 I 1 J ! £ ! [ . |
©7 19 21 2
Time, hours (PSC*4 11, 11 17-18/82)

{a)
—
(8]
5]

5—4~—13 Temperatures from Near the Melter Floor Showing
Glass Transfers and Poaming

Temperature, °C

€3¢ 200 1000 1200
! 1 | L t ] |

= . Foaming
3 o~ / \
E o TS
5 r Approximate
< 3 Glass Level
= L
T |
é -
; ‘;C [~
:::_' < T | T 7 T T T

18 19 20 21 22 23 24

Time, hours (PSCWI 11, 11 15/82)

K5 —4—14 Vertical Temperature Profiles in PSCM Glass Melter
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V—4—~6 IRAX—DIAFL

FNERRA TV Y27 L 0ME2E, BLO.7Tam KVEKEE7 « V5 —ThET S5,
bLRIAEXLDEREE S » F LTENCAV 5,

VAT LG, BIER S - H{EEO, FRICERENDIEICRET T, suafeiiols
PRETH 5o

HAFPLOESE, Tukyy—THLESH, AROMBESREON I —F 1 2T 1A
CEMT 5, ThEhod), B LREERTLICHS,

CRICKDH 5 RERMPRET, WIROR 5 U —, SCRREEE, ERME, BHY S 2O
KENPEEETH o

V—4—-7 BFRHFALRNILE=S

55 ABRFNON S AEHOMEARHT 2 IDDE=5 T, FORFP LI 7 RHITE
F32ADLBEFZLEHRE LT, BEHNBVREFALSED, ~VAREINTESE
ToOkEFT 5,

VAT LOEEE K 5-4-16 (1 IEmd,

BRIV R BB RSN, R SVROH 5 ARETR->TL 2% TOBRI, #
5 A& TOEME, SEEEIOEEOBINEMICE > THE S, TOYRF 41 Time
Domain Reflectometry &FEEHMESE LTHRHERL — ¥ —LEKRTH 5,

COFEORMEELT, 2BEOBARIEBASEEINTICHIEHEMNES T &, i
2OV A DIBNTTA 5 RTE DR & R, REASVAOH — THEEDA Y E—F Rk -
TEL, B54-15(2) L3 H 5 ABREOI - FE 4+ v 7ORMEIEET 3 T EHEFET
&5,

—flE LTH 7 ROFEEN 2 K04 v aZ vBORICEETHIE, 1 Y-y Y REEY
OH5ZEFOBALD BEL D, RE VA RERETI 5, (less distinct)
CHiRF»— P ETEA Y E- VYR L U2 HRSEOHIRENER - TN SRR LTS,

WICHERIER A 5 xFRHmRBNIEL, A v E—FVREFFRALDHELSLD, K vz
Ve ZIIBALLNDLDICE B,

EREHEOT R P T}, £5mm BROBETREZMIEEET, &7 2k EOBTHEE
HEWHES BELBBSNT S,

PSCM TORBEOHER KB THE, WAPBRT Y VIBIEHREH, 71 27041,
K5 ADKHEBE A »FOESITH S0% 0. 20 HATRR LTI,

BHIRTHEA 7 20 L ~_ste LTHEAL, RERAOHMICRMOFEEHA L THY 5B
Thdo
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X CRT
Display .

Microcomputer

High Speed
Electronics

7
7 // e s

Sensor

rryrenresmsrer] b fr——r—— - Glass Level
.,

Electronic Glass Level Monitoring System

B5—4—15(1) BFRAF IRV~ EZH —

Impedence Ratio

Salt Phase
Glass :
N al
Foa ~\ omin
Time

impedance Ratio Curves from Glass Level Monitor
5—4—15(2)
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V—4—8 Submerged Bed Scrubber (SBS)

A7) —HEEH 7 RBRA T D XA 7 HRTOSBS 123 >OHEEARRED [ () A vy ~D 5
RETHEHRDE L BIkE (D)W ADBH, BHERSOEI (o) BHfiK O—Kirid
2P 55~ OUBBIZIRD FHFA V85 2 — s itk - TIREXN B,

o FEHR~ v F O

o FRHRMD 5 4 7

°o FEHMDE

o Ny FDHE— b OFEHK

o {BHI 3 4 DG

cABDF —N—Ta—5 s ORER

N ODRMACEVTHREE N, YZA PNV A CTS DSBS DFHA % X5 -4-16 i

Yo

FEHE~ FUERE
~Ny FIFHEERETZERE LT, Ny FTOAROEEE R WHICRBEILT 3 0N EE
T, SBSTOHREHER (FHRE) &OBMRY K 5-4-1T DL ITELNT V3,
D7y MEEE, HRAOFGRI 30ft, min (0.15m, sec) BITIRFHELRNE ST
RIS BHEHD B,
BNAREETIEL/GHE, £~ 22Bb88IcRL LT IET 3,
F 721101t /min UTOWHETOF— 4 3B SHATWRE OO TZ & T SBS OFMEEFEIR 30
ft./min~ 110ft,/ minDFABICHRET B & T 5,
BLIZOEETIRL/G 3, ARFEEESICED L TBDEEEE (ED) PR F F/x—
ELTOREEPLEAT, MEHETTIHATHEELERL, %7 30ft, minll FTE#I
O & S ICRLEIGEGFRIRIC A B 7%, T2 TE 756t min (0. 32m, s ) OFEEEE T B,
Hilliard 50F— #1CA 721 21, < FHTF B0 £ [ UBE E RS 130 b -
T, Ny FI3 SBS OHOID# R BEN, BB LS LV EEE L TAS SHBRES NS HO0H
ZBEEDT 775 -k > THREIN B,

SBS operating mode 60°C  adiabatic
TREES 115kg /hr
=R 340scfm (751kg, hr)
NO. 40kg,~hr

West  Valley [t @ SBS 0%t Eid NO: ORI C SR WERELTEY, -7
DA ZAEEGDF 7H 2D SBS WTOERNHIT 520t min atb0°C&E 3,
- T 75t/ min DNy FRNEEAREET S -DIC<y FOMWEREIL 6. 9ft2 ICERET 3,

—135—



PNC SNB860 85-08

\

4 Inlet Pipe

Overflow Tank
e

W/

Fluid Recirculation

/Vessel

| __Packed Bed
Vessel

|__~Cooling Coils
— Packed Bed

——Sleeve

— Support Plate
with Gas
injection Risers

— Cooling Coils

Schematic of the Submerged Bed Scrubber as Designed by PNL
for West Valley Nuclear Services Component Test Stand

{(dimensions are in inches)

M5-4-16 9Lz bNUAFERCTSDSBS 744 ¥
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8304181-6¢n

Disassembly of SBS Follcwing PSCM-15
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015 —

s 0.10 |-
o
: .
E;.
£
3
R :
> - :
- 0.05
. ..O - R T : [ i ; o
o . 0.1 0.2 0.3 0.4 0.5

Superficial Gas Flow Rate, m/s

Liqu1d to Gas Flow Rate in Submerged Gravel Scrubber as.
Reported by Hillard et al. 1981

B5 - 417 ~y NCONRMELE—HRLOBR
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Ny gl ad 7 H ZARA B4 7RSS, HRRCERSh S, 4 75 ARiAA L 7
I3E® 10in (10insch40 ) DT~y FOANRE 3Tinic$ 3 ¢ Lic k D ¥ 6. oft® 218 5,

~Ny FFEE ORI

Hilliard & (& 2 BHHORBME 72 LT 3,

3/8in@Ey Iy s K-V EBRLIEERS (Basalt) TH 55, PNL © PSCM TirX
BE R HERIOE T AHAKIKE L LS AN 3, 8in €5 I v 2K WEFEHLTH 3,
PNL @2 — v FEERTD SBS @7 X MERIE, REBFHTHSH (Perez etal ‘84 PSCM~-19

run )
FRELTE, BELEREOWL bOTHD, TARBEHOFUEELTT R T 208 MHE
SDETAJ/NENZL S,

Fh, RIKOFTEWMEZ, ¥R EMGIENLSEALEINZATOLOTEEVD, A 752D
RYFN—HICEENBFEBYNC LB~y FOOEDREOTHERMOE - T, FEEH-T
W3,

Thid, BEEmE AR, BEREETIRETH S, COCLEEERLILLT, EELR
AV THBEEZLND,

Vertical Dimension (53 AMHOE#R)

AT EEENTHEELT, Ny FOLETDRHAI— 1+ (upper & lower skirt), ~v N#B
ORMWES (submergence), RU~y FOFTEESZINE 5,

LT TR, Lafic@H &4/ Submerged Gravel Scrubber (SGS) KU o —i FRER
F PSCM—-S8BS @744 » %5t LT, R SBS OTHEMOT7 70— F 2k~ 3,
FRIOR A — b &~y FOFEE SR, SGSOF¥4 vEEREL, T2 b4 DSBS
A 2 DIEERMN SGS £ b .%)’J\é WZEEZELT, 24— % 12in 25 10in KFED 5,

R FN—i, EREOREIZRAS ~ O TiELD 10in Ficiitd 3,

Ny FOEEF24in»5 Bin ~NEHMEEZ, TRETREROFEMERMSESE LT
MAT, Ny FORSIKFZMANRAD “54 9" % 10in OFI TRy FRICRET S
WICHBITRFTEE TH 5,

PSCM @ SBS T3 24in ©~ vy FEMALLA, HOFREBEE, 27 75— FELD b 20~
WCHEMd otz THRI R LBOEMAKRSBREELEL Sh 3B,

YL RNLA DSBS TIRETRAS — ME3in T, TOLEMKIESn X7 I N—BENIBRES
N5, THiT PSCM @ SBS L[ERTH 253 SGS I LEA A — MIEL o~y b IR
REINTWEI Rt EBAA— b E, BRERDPRBEI NNy FOFFA VE, <y
FOERAES ZBERT BECHEETS, IR MORBEOREERRI ZEHTIEH SN
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Reciever Tank

SBSOHEGAMTLYRFLENET IRy LT, FBICERESy EALDSDA —/N—
TO—RIFEYTHROMELIE S, - TR, YV y FTHy FRICHNEN 3,

BET Lo, HOWEE 24 BRI IMLANICTEIEThHb, 725 Y71, FIENY
FRBIUMBEMEATIRNDONAREET, —HeVAR—ZEEZLHE, GEEBBHENT E
BEE L,

INCOEBEREDOER, ¥ v 2id&E 11ft 4in, 412 811, T 1450gal (5481¢) &L, EEE
BETDA AT —oDKRERFEER, 116kg/h © 48 A ARIFTAARLE L,

Reciever tankld, #Wila 4 v 2R, WEMEEREAASRPORE 104°F IKRFELT, Y=v
P TOMRBICHEE RSB E, FhoNy Fhdd ~—70—-LTRSEH (140°F 110kg
hr) % 98°F & TisEId 3 L & T, # 9000BTU h BS4ELRAENS, CORKDE, £TO
KESHSBS TEHET A LIREL TN 370, BETRBER > BLE - T 5B, SBSH140°F
TERSINTOWNIT2EBITITDRTL,

BEIKIZ O FOEHGTHERL, 24 vOLEz#=lE 40BTU /hr—ft*-F L5ESH, ©
HART, BRE68in 2RAEHSOM O—BEaI VvEREBETEEDL LI,

Ny FREEMY R - b
LY R— 3/ BinEdRIRENRy FEXFEL, P24 7H2E, COVE-1 %
BERLTNy FthE FEHLEHES, A7 5 -FEHEMTET LTS,
Fadel (1983) (33 (flat) HH R~ M CDWT 2 2DREZEIERHL .
CRISEVSEEATHAANBEEY R - O EERTASENHLOT, R — MUTE
WTRSEEREL L 2,
s R— MED LEOFREMHEOHE 70 v 7 LTLEOENTIZ 90 B b0/ o2 %5 S ATk
VR Bo > TERIROTIIICH L TR, FROY & b RFBEE TS B0 # XEAHH
(injection ) O — M, FE~y FORERBLI LI free area 2185 T L3R5,
BIRZOARNRBFERICHNT, A2 EEPECRLEOFLAERTLHENEL, HFRAOER
DETHKEDFRABEAE IR TEFRER->TH 5,
PSCM @ SBS ix EARD 4 — + &EH LT 545, 912 bsvb4 CTS-SBS A ZHEAR
O¥HE— bEAFEALTH S, (K54-1621)
Fadel @ 2D AORICH 54 H — b i3 & b freearea #RIEEEEED 80B L E, H
RN 10% & F2CEMEFLEIAVILTWS, ZHiE, YR— POWHRTOHZAD
& (flooding ) %51k 325 L TEETH 5,
CTS~SBS @4 #— MEIZKRD X 5 M A,
HRAY V20 va O 2 (riser &FELR)
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riser DE X 10in
riser @fl 4in

fiser slot opening @I 1/4in

free area #1 7 LDOEMEED 100%
BHIa 4 v EEt

MHE L INBIGH T 4 v OBZHRERE, 74 VORANEERE, FRT34450KkD
KR THREEN B,

BEMIBEALTIE, BRbRBE2F-RBUY TR, 2TOKRESES v/ RBVWTERKT 2
CEEBELILBAET, TCTRERROXINREICENTHEITEERL 72
L A NOBERUA ——T7a—5 v 7~ ORBITEHT B,

¥, Yo MiTkBBE, FRPRy V\NEBRET 2BOEERIERT S,
LERIGD CRET 2 HITHEET 5,

SBSDRZ 5/5—jlfld, #T7HREFLEREL I - T 5B,

SBS DER{ERHIT

a) HROHMOEE  125°F

b) 74r467—-3—-DFKE 13001, hr (270scfm) at90°F

c) W7 RBRMFOERSFEER  3081b,'hs at662°F

d) An#—0xT7—Y—% (inleakage) 30scfm
e) ANF—ODNO.F®ER  1081b hr

6. kEIKE  9°F

7. 234 VOBEERE 100BTU h-ft’-F
8 —Wma4 %R, Bk SBS DEOENICH LERTEKT 3 b0 &Y 5,
FEDRECECTENTEEZER L /ER, =24 vOBERIE 3. 3X105BTU, /hr £720,
HBEIL a4 VEHELE LT I50ft° B ol HL, ERLERBRERE - hEEEEB3
H3NETHMIYDIBEKZREZF >3 A VEFREL, b—2 A TR OEREEEIEE
5bD& LT

ERIRE
SBS & FoSRE LTI T,

oo w M

B Uk
TEEOEHEE, SBSIRBWTIE, B4 VOBHIREREIELEILE-T, 3V
Pa - B EHE, FEENICE, MBTAA T ROBREHEE (4 ves~3F
DLTRBERTA NG —BEPOOREERE) LTa v bo—Hik3,
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A7 5N — iR OWERERE

BEER~N Y e VHNOROHIREZ, v FAE2ERSTEHROBHCI3BHIL > TEL S,

COEDBEHRRICE > THRADOKE, KL REFIC~y FREYETICERFL, Ny FE
BEOEAGIET 352185, B56-4-17,18 13 < v Flc B 3 A RAEITHT 5, HOER
HEOHKTFHEEZR LIS DTH D,
& 5-4-17 3 # 2 /i@ hic B LT, WEHO0. 69ft?/ N~y FTOF—4 THOX 5-4-18
(2 5.9ft°®D CTS—-SBS icf L Tl DERBEH AHE L L BRTH 50

i O FRE T 60, 000 ~ 70, 0001b, hr (120—140gal,/ min) Et#ETEN B, # R OEEH
30ft,/min I FCHABICEDT 5,

s

SBS OO X XEEF, ADBE, #2OMEAUFRERE D A VOBEIRETRES NS,
B 5-4-10 0 & 5 SHBRO 7 0 — %21, SBSATIERICETSbDELT, BIHEE
WL Fo iR A K] 5-4-20 iR T,

FFEEHE LTR, Avdy —A4 7 HADOES% 2531b,/ hr OKERSK KD 89b, hr @ NO: ,
30SCFM D225 & L 662°F TA s —hoFRET B EDE L

NO: & ZELKEKEDBEICELD, SCSHTRORIEHHL 5T EEFEL T Do
NO:+1/73H.0 —273HNO; + 1./3NO

NO +1/20; ->NO;

BT vy L - REVWTHETIIE, RIGEE -594BTU 1b-NO: &7 5%,

K 5-4-20 Tid, —EDOIA VIGHEH D ET, 74047 -0 THREDEMITH LT,
HMOLZBEBET T EBRINTNS,

SBS OIEAEMILEERE — N3, Ay - oRETHRERDERE LRI TERT S
LETHBo

SBS W TOMEED, 7A4AMa2 -3 TO T —Bickd 2% X 5-4-21 TR,
M D K FE SR 3081b,hr iThNZ 2531b, hr, 110lb/ hr @4 — AL TS, NO:HIKEE
SERICHA L TET 3 LIRE U TRITEER L /2.

~y FAMIEED FTtEishhid, SBSHOKRERL, AT TERIANIEK
RIDBERTH LIS,

HEE— FEEHOIDDIRE
HEERTH Y MEEROFETTREL S 3, FEEOEERIEICSWTRERT %,
F54-1iT, THEINBEEHEOERRIL L £ OBEREEREL I
ZH S OIEFEHRILEHIE LEEETE S DI RIROFERPSERICER LT B0ED
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Hbo [ERIT N5 DFHEEIE SBS 2 ER TEET 5 DICRERLEL D TH 5,
o JBEE: RO F/N—K, HOAR, HEEIK
oEH . SBSkkHFBENEE
ok RNy EAELY—N—y vy (KHE) Ol
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Pumping Rate, {b/hr

80.000
60,000 —
40,000 —
20,000 —
o 1 | 1 I
0 20 40 60 80

Gas Velocity, ftyiminBPO

Induced Pumping Rate in CTS-SBS, Based on Extrapolation
of Small-Scale Submerged Gravel Scrubber

5—4—18 CISIKEBUDHRABEER Y 75— RiERHEE & 0%
(/NEHD SGS 7 — 7 o OHEEE )
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Injection Air

Submerged
Melter Emissions; ———p,. Schuei;jber \E,Jit Gas: .
Steam ater-saturated Air
Air
"z MAAM
£
Cooling
. Water
‘?
Condensate
Schematic of Heat and Mass Balance on CTS-SBS
K5—4—19 SBSYRFLDHERP 7 A/ ST v RES
500,000

400,000

300,000

200,000

Coil Duty, BTU/hr

100,000

Air Injection Rate, ib/hr

110 120 130 140

Exit Gas Temperature, °F

180 160

170

Cooling Coil Heat Load as a Function of Process Conditions in
253 tb/h, Melter Inleakage = 30 SCFM,

Melter Exhaust Temperature = 662°F.

CT5-SBS. Steam Flow =

K5—4—20 CTS—-SBSicHlFs a4 ADEEEEERON 2 BEORGR

—145—
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Saturation Temperature, °F

200

175

150

125

100

Film Cooler Flow, th/hr
Air-Water Saturation Téemperatures as a Function of Process
Conditions in CTS-SBS. Melter Inleakage = 30 SCFM,
Exhaust Temperature = 662°F.

Kb—4—21 SBSHOHMEIIEEEL7 + vay - 3D THEEORME

—146—

Steam Flow, Ib/hr
6 O 110
B A : O 253
o A O\ 308
O
0 A
O A
- 'e) A
| o A
A
O A
O O /]
O © d
O
d a
d
Q
| { 1 I ! | i f | _
0 400 800 1200 1600 2000
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46-—4—1 SBSICHYAETERELERDOLDBDTS Vs Y

Analysis of Upset Conditions, Possible Causes
and Corrective Actions for the CTS-SBS

Sensor Reading

Possible TCauses

Corrective Actions

High/low exit gas
temperature

injection

Low exit gas
temperature

Low recirculation
tank liquid level

high'pressure drop
accross SBS

[nadequate/excessive
cooling via recirculation
tank cooling coils

Low/high film

air injection rate

Leak in recirculation
tank coils (may be
accompanied by cool-
ing coil flow, temp
or pressure upset)

Gas-stripping due to high
SBS operating temperature
and/or excessive injec-
tion air

Plugging of packing with
suspended solids because
of excess accumulation
in scrub sclution

— 147 -

[Increase/decrease cooling
water flow

[ncreaségdecrease

Replace coils

[ncrease cocling water flow
and/or lower injection air
rate and/or add make-up water

Flush vessels with water,
operate bed with air only
to clean packing
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V-6 RLFCM OE&HE

24 EHD, Ty b (Be) KEREBEMINLT 5 250 RORTHROKESR, 84
FEHT D S BB L /.

HF ABRUFICOWTIR, 844F 8 HicE L EREER, W1 BHTETOEREZICLS
HIRICA -7 KIMICZDERZEI T,

V—b —1 RLFCM OERAY - M7 v
RLFCM #BEHAEICES ¢ THENMT 3. A5~ + 7o Fillnd, TORMIELT
W3t 3,

A5~ b Ty ORI

RE—=FT oy FIBOTIR, #7XEEIIT, ~3—4in DRESOWHRINIA 7 X T
fr&h (PSCM-16 7 v THIZBSN/BEN S R) H5 2B, 1 vazrrL— +r &Ko L
HMETHRAZNI,

#5 2B E LTI 350kg T, Thid RLFCM ITEFEHES # 5 R BO T0HIKHEET 5,

HZ R, ANy —ReVCRET HLANCH S » TRA SN, wWICEMR, vy -
DREELE -7 —FL2TERTHO T o,

b — %13, SiCORTHRIERREME (AR %, 2ABRPRHOBEON (Hig, X
WE, Fay T F2—TRN I RAEREOLDOLD) HOSHY T,

b— 5 OB, SGR-41x24x2Y5 in TEHHT 11 2kw DHDTH B, (21TVAC)

BHEBEMA RIS, 25075 Y VHRIEEHLET2E¥—kicey bEh, (K5
5-1) BEoRFA R 2in ERICEESNT, ERTOBMNSES LI IEEINTH 5,

ERTO b — 5 BN OF MRREHSIMY ESA/A, MATRLFCM 2 A iciBg 5
Liglic, PRV Y HIRETNAKSEERIEZ/-D0, “curing” EHTAMEALERLT
W3, ZOMBMRELT, #LdFHe-2Z2HL, NASMETEBINSZHE S HpERER
L7

COBIZERUILMEE -2, BU SICTHEH, EHHA 8. 4w @ SGR—37x20%
Z%Tﬁoto

“Curing” {3, 30 HiKbh - THBEZRFIKGSH T50CETLER L,

R 5-5~2 32 % - 18in ONBOBREL L -5 —DEHELOBRER LI DTH 5,

LDy 7k0, EBROHR LFERIGUELNHEBBEZHEE L 7o '

EROE L TH, H5 2BFERICAD, A>oEEEB0RI EFTFES% 1000°0CE TR
BIA3TELBERLTBPETVNERSBTVEEELS L, 20 ~ 25kw ORBMEBEN BB 4
Ehd b,
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FRLETO 2 — v FEABRFOEERR,A 5 b, BBIELESL LT, LHNEHSTE 950°C
A BB R LA 7 R RADORE % 600°CIKFIET 5 T MBS EL SNBOTLEOHER
BRIERYLERzNS,

BEIC “curing” D# T HICHICIE 2 D SGR-37x20%2 ¥4 R#MAII3H 21, 8kw & EED
130% DEIRETT > T,

CALDERMD S, KOS I EETEEBRHS 11, 2kw @ SGR—41x24x 2 2 @A L,
BRI L TEFEERD 122%, 2 K& T 27 dhkw OHEAEEEL T,

7, BEMEKICBEL T, “curing” B ITIRA ISHIME 2B SIC REKICEMESETY — F
TR TV SICOREBEMPEFRTRIEL, EREROEVRIGBEEL, #REL
TN —DaRELE T MG LA, REDS — 74 E LT “high temperature”
NG == TNEWT B =y T VEHEIOREIS S B0, BEAAE L SICRMEOMND S
HRE & DEMATSBSNT 0 E NI BEMNS D, HEBREMEREARTS THEMIET 1S
g 2eEREdED B B,

HIRT, RLFCM iKfERMEER ) — FE LT, T3 =v 20@REEBIRLI, 73
i SiIC OXKIE & OEfE S BIFT, ¥/, BEREKBVTREEROBICHT 3SR
DTHBEERZ D,

Y~ bT oy TR

350kg DWFEN 7 RS F HBEBMBNIRA ST LNE, BREATERD LT TH 19 4
YFOERSICEL I BL, PRELDTE2 A v FOMEEED, BOTFbhire—5 LD
i3 S pl o

H 7 RERAR, FERVE — s PEBCIEM SN MBI 8448 H 10 BL DEEBEN,
2EDSIC L - RUA ——7 08D EARDSIC £—5 (EHEMN D7 —% 0N &
Lice 563l A Vy POREHROBRETH B, B EUHRRAEBHEY ~2 vz 0k
ALy b OECR-THD, MEMEORRICBMRE, 7Ly FEEHTEARELTY 5

R =Ty TOHOARBEER, FLE (Frya) BE%E0.1C, min (~ 150°C/
day) D—EHETLEREE 3 LD Micon#fl > 2 7 £ 2EH S H B FETH - 0

CHUE 100CE o~ 7 BTHET BHET, HADHOBESTA AN 2 M5 HF
HEMILZTEHNENTSH B,

{EL Micon ¥ 2 7 2 OREOFHE L~ D8 1°C A /min ThH-Fefcdd, BERCIRw=a TN
TIZHMBIC T5°Co2 X5 v 7RIRFE LT3,

8H12H17:00 DEE FEIL, ~Y 71— FHEOXKKOLDOEAEBICL T, —F
AT Micon I EE P SFHic v 7 + LTLE W€ 0 OIREEDEE V172 Td 3,

8H16 H15: 4573 A{REEBS0C, # Ly b ORMERE 130°CICEL, £ — & Dsey —
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WD 88%, 9 20kw ITEL 72,

CDEEET, RUNOBBENEA OGN, FEER NS Y ROBEHT 350V T =2 7 E(F
DEMEI Nz Fig 5-5-4 ICBEREAIMEOER, /7 —OFE/OILHETRT, B5-5-5 FEHL,
B OWB ST LEEHE, WO v7 —13 15kw THEL, 75 XBHPPLV LILX 3EHED
EHETEROBTEEMSBEELRBOXISEFL .

ABEBREBRO Y713, +7 Y ABREOYHR (350V - 240V) Dfeb—RHEEL TV S,

8A1TH2 :00icEMm N7 —id 30kw ICHBFESNEISHITHS 1 12icEBD = ~ b
b — YR T LAEBBEETY 0. 20 S h3 X3 CEEL T,

K555, 5-5-6 CEBENRBESNTH»S, EFOERBRECES E TOBIERDEL
ERTe M ITHMZEZELTVS, R556DF +— + T, BAKEALTR7=2T7/VT—H
15kwiTfRiFF 9 5 & 5 &E, RIT 30kw ICEE LREIT 25kw ICRE LIFERTH %o

CORECTEBEIEI0.20% 7 4 — FNw 7DESE LT, 4~5 HORERIA 7 RDIK
BAETERES L o7Hic, RERECELREZERL I,

O, B 7 RS RIERELEICIEAL, R, oEASTRICIBAENE, *e
A7 APILATHEDONBEICE Y &N, -T, CORBRSATOGRNLRS N 7 AR
T8 REBONTNIN,

HEMER 4 NERT, FORMNERIRELL SN, B ITHAREREORE
BEETote T —r—FABMS = =71 — 5 THASH, b~ 5Bk 2A—HT4
YN V—-YTHRD P TREESN,

FERkDOFEMA Ly MIFER Y ~ FMEFELTREINTV S,

ZOR, RIHBHLHF 7 2A vy MIEMEH, FRON 7 RESEMED 1464 ¥ FF
TEHT, RORT Y —HEERITBITT 2EHEMIT T L,

T O—EDRMEOBREMEEICKH 16 REEE L.
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TABLE 2. TK-114 ICP Analysis

Oxide Grams/L Oxide grams/g
Al504 3.78 MnQo 3.62
Ba0 1.32 MoO4 2.64
B,03 1.67 Nas0 22.65
Ca0 4,21 Nd,04 1.91
Cen04 1.30 NiQ 2.05
Cry04 1.01 RuQ, 1.33
Cs,0 0.06 510, 2.78
Fey04 24.88 - Sro 0.46
K,0 0.75 - TeD, 0.30
Lay04 0.94 Ti0, 1.32
Lio 0 ' 2.30 Zn0 0.80
M0 | 1.19
83.27 g/ £

TABLE 3. TK-114 GEA Analysis

Radioisotope Concentration (Ci/g) Total Activity (Ci)
Cs-~134 0.87 657
Cs-137 24.7 18649
Eu-154 0.65 491
Pu-239,240 : 0.004 3
U 2.29/%
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INTRODUCTION

MISSION AND RATIONALE

HWVP IS A PROPOSED VITRIFICATION PLANT THAT WILL
IMMOBILIZE HANFORD DEFENSE HIGH—LEVEL AND
TRANSURANIC LIQUID WASTE IN A BOROSILICATE GLASS
FORM FOR GEOLOGIC DISPOSAL

HWVP WILL IMPLEMENT THE DEFENSE WASTE MANAGEMENT
PLAN AND THE HANFORD WASTE MANAGEMENT PLAN
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HISTORY

BWIA
B PLANT WASTE IMMOBILIZATION ANNEX

BIPP
B PLANT IMMOBILIZATION PILOT PLANT

N4
HWVP

HANFORD WASTE VITRIFICATION PLANT

AN EXTENSION OF THE EXISTING

B PLANT FACILITY TO DEMONSTRATE
VITRIFICATION OF SELECTED
HANFORD WASTE.

(START—UP PLANNED FOR 1989)

A SEPARATE EXPANDABLE FACILITY
CAPABLE OF PROCESSING TWO
SELECTED HANFORD WASTES.
(START—UP PLANNED FOR 19890)

A FACILITY CAPABLE OF VITRIFYING
HIGH—LEVEL/TRU FRACTION OF
WASTE TREATED AT B PLANT
(START—UP PLANNED FOR 1994)
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SCHEDULE OF RELATIONSHIPS

1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

80—-48 098NS ONd

FIRST
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CANDIDATE SITES INITIATE SITE SELECTION  CONSTRUCTION BEGIN OPERATIONS
RECOMMENDATION DIALOGUE AND LICENSE AUTHORIZATION |
WITH NRC APPLICATION |
|
)
|
|
wop % ? % STORAGE —— DELIVERY
BEGIN BEGIN HLW  END HLW
COLD GLASS PROCESSING PROCESSING l
PROCESSING |
I
l
s
DWPF 4 ? STORAGE : DELIVERY
BEGIN  BEGIN HLW
COLD GLASS PROCESSING |
PROCESSING '
|
i
7 |
HUVP ? % STORAGE DELIVERY
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PROJECT SCHEDULE - FY 1985

Fy | 1082 | 1983 | 1084 | 1985 | 1086 | 1887 | 1088 | 1988 | 1890 | 1991
Assess Technology 19&88 190
Component TQSt E Design,Procure, HLW Solldification :
Stand/HLW Construct & install. Test Construction Vitrity |
Vitrification ) O woun | \
LIEF - 4 | :
Concoplual Dasign DosignProcura, ::_:;" fmu?n!u l l
Supernatant ‘ St Prooens Mod 8 instat ~ _Zeatts |
Processing @ @ O—O0 }L -
itiat Modily, Wach,
Characterization Senl; ":"‘" Procute & Y, / | Mobiize &
Sthge [1] natal l Tranaler
Mobilization ® ® Do P l Phoee
) O—-'—O hninl,
HLW Interim Storage 3B prbuse I s, o
Size Reduction & P -
TRU Decon | [ Procuws & halal Viu::ntiou
Decontamination & Provilriication Decon =
Decommissioning ® T | I O—
Radwaste Trealment “‘:3;{[‘;‘!’;- J/ 4 L o o
® Liquid Wasle &—L O >
DasignProcura, ' GH433WV030
install C55 * Process Low-Lavel Wasle

@ Cement Solidification 95* O

v
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PREFERRED SITES
FOR NOMINATION AND RECOMMENDATION

POTENTIALLY

ACCEPTABLE PREFERRED SITES PREFERRED SITES
SITES FOR NOMINATION FOR RECOMMENDATION
GULF COAST
RICHTON DOME RICHTON NONE

CYPRESS CREEK DOME
VACHERIE DOME

UTAH

DAVIS CANYON DAVIS CANYON NONE
LAVENDER CANYON

TEXAS

DEAF SMITH COUNTY DEAF SMITH COUNTY DEAF SMITH COUNTY
SWISHER COUNTY '

NEVADA
YUCCA MOUNTAIN YUCCA MOUNTAIN YUCCA MOUNTAIN

WASHINGTON
HANFORD HANFORD HANFORD

8058 098NS ONd4
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SCHEDULE FOR FIRST REPOSITORY SITING,
CONSTRUCTION AND OPERATION

e EXPLORATORY SHAFT CONSTRUCTION INITIATED
- HANFORD SITE (SUMMER 1986)
- YUCCA MOUNTAIN SITE (SUMMER 1986)
- DEAF SMITH SITE (SPRING 1987)

e |SSUE DRAFT EIS ON SITE SELECTION - 1990
e PRESIDENT RECOMMENDS SITE - 1991

e LICENSING COMPLETED - 1993/94

e COMPLETE PHASE | CONSTRUCTION - 1997
o BEGIN PHASE | OPERATION - 1998

e COMPLETE PHASE Il CONSTRUCTION - 2000
e BEGIN FULL OPERATION - 2002

80—-G98 098NS ONd
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improved Performance System

Spent Fuel
{8 FH &R

i 1% Monitored
Transportation Retrievable
{If Authorized
by Congress)
ES AR Bl el HeRT i
(BETRE SO
Federal Commercial
Interim and Defense
Storage High-Level
Waste
o A f7° e B HRARUEH
E L ~OVEEIEY)

First
Geologic
Repaository

=W
|
&N

Second
Geologic
Repository
(If Construction
s Authorized
by Congress)

o

— R

5

(BETEIZSOES)
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® The Monitored Retrievable Storage (MRS)
Program is:

-performing a study of the need for and feasibility
of one or more MRS facilities

-preparing a proposal for MRS facility
construction

-preparing an Environmental Assessment to
accompany the proposal

8068 098NS ONd
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Relative Size of Radioactive Plants/Facilities Planning LFCM Usage

Relative

Feed Nominal Production
Surface Throughput, L/h  Glass Production, Rate,

Plant/Facility Area, M2  Nominal/Maximum Rate Kg/h % of DWPF
DWPF (Savannah River) 2.6 215 104 100
WVDP (West Valley) 2.2 150/175 45 43
Pamela {FRG/Belgium) 0.77 30 19 18
HWVP {Hanford) 1.7 100/1356 30 29
FBR (Hanford) 0.33 20/25 10 10
Tokai (Japan) 0.8 21/47 12.5 12
B-Cell RLFCM (Hanford - 0.53 20/40 15 14

in Operation}

80—568 Q98NS ONd
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APPENDIX |

Chemical Technology Department Capabilities

Area of Capability

Description

Special Equipment and Facilities

Coordinaling
Staff Memher(s)

Chemical Process
Economics

Molten Saht
Technology

Catalyst Technology

Analysis of Complex
Organic Chemical
Mixtures

Coal Gasification and
Liquefaction

Minerat Technology

Mineral Resource
Location

Mineral Resource
Evaluation

Estimation of capital and operaling cosls, return
an investment calculations, and overall process
feasibility evaluations

Application of miolien salts 1o gas cleaning,
refractory chemical destruction and chemical
synthesis

Evaluation of metal-organic homogeneous cata-
lysts; measurement of heterogeneous catalyst
performance, and measurement of catalyst
properlies

Determination and interpretation of chemical
functional groups and bonds

Envircnmental control assessment; bench-scale
research; process development; product prop-
erty measurement

Laboratory- and bench-scale studies of grinding,
smelting, refining, pollution control

Utilization of NORE data base for identification of
deposits

Material requirements for developing energy
1echnologies; processing of low-grade resources;
material substitution evaluations

Laboratory-scale contactors; pilot-scale gas
scrubber

BET surface area; microcatalytic reactor; auto-
claves; inert-atmosphere glove box; blast-
shielded glove box

NMR spectrometer; DTA system; vacuum distilla-
tion apparatus; molecular weight apparatus, gas,
chromatograph/mass specirometer

Pilot-scale fixed bed gasifier; high-pressure
auloclaves

Grinding laboratory; laboratory-scale classifica-
tion equipment; scanning electron microscope
with chemical probes :

;

ALDS and other extensive compulterized data
analysis capabilities

L. K. Mudge
A. G. Fassbender

S. E. Lyke

D. A. Nelson

]. A. Franz
P. M. Molton

E. G. Baker
J. N. Hartley

D. G. Coles
J. ]. Thomas

). N. Hartley
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Chemical Technology Department (continued) -

Area of Capability

Description

Coordinaling
Staff Member(s)

Biomass/Waste
Residue Conversion
and Utilization

Food and Agriculture
Sciences

Food, Agricultural
and Aquaculural
Technology

Food and Agricultural
Economics

Industrial Natural
Gas Technology
Assessment

Gaseous Effluent
Cleanup

Process development, economic evaluations,
bench-scale research on thermochemical
processes

Food processing and products; proteins, fats, oils,
and cellulose chemisiry; aorganoleptic, flavor and
odor evaluations, waste beneficiation for use as
animal feedstuffs; and chemicals production
from low-quality and surplus food commodities

Advanced agricultural production systems devel-
opmenl, including controlled environment agri=
cullure, hydroponics, microalgae production
systems, marine energy farming, component and
systems development and agriculture
engineering

Market assessments/research in support of new
technology producis and processes; technology
evaluation and research assessments; regional/
industrial feasibility studies

Identification and technical, economic, and
commercial evaluation of loreign and domestic
industrial natural gas technology

Sampling, analysis, wet scrubbing techniques,
condensation, acid fractionation, absorption,
adsorption, filtration, denitration

Special Equipment and Facilities

Pilot-scale and laboratory-scale gasifiers, auto-
claves, gas chromatograph/mass spectrometer
analysis instruments, LC instruments

Autoclaves, foam separators, gas and liquid
chromatographs, microwave dryer, calorimeter,
vacuum evaporator, molecular still, automated
spectrophotometer, scanning spectrophotome-
ter, gas chromatograph/mass spectrometer

Controlled-environment crop growth chambers,
hydropaonics system, forced-circulation system
for algal culture, corn steeping and fractionation
system, irrigation system models, solar insolation
filter system, 3-acre growth facility, and 35-by 50-
ft greenhouse

Access 1o several computer-backed literature
search indices; close liaison with research insti-
tutes in Europe, lapan, Taiwan (R.0.C.), Canada,
etc.

Gas chromatograph, particle spectrometer,
isokinetic samplers, venturi and packed-bed
scrubbers, sand-bed filters, sintered metal filters,
cyclone separators, acid [ractionators, hot-cell
facilities

L. K. Mudge
P. M. Molton
O. k. Eakin

P. M. Molton

D. E. Eakin

T. E. Divine
A. G. Fassbender

A. G. Fassbender’
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Chemical Technology Department (continued)

Arca of Capability

Description

Special Equipment and Facilities

Coordinating
Staff Membes(s)

Solids Handling and
Processing

Industrial
Microbiology

Glass Melter
Technology

Carbon Coaling
Technology

Glass Marble
Technology

Spray Dryer/Calciner

Technology

Fluidized-Bed
Drier/Calciner

Pneumatic conveyor, auger, pelletizing, bulk and
drum handling, metal encapsulation of ceramics

Indusirial chemicals from microorganisms; bacte-
ria, fungi, algae protoplast fusion, recombinant
DNA

Design, construction and testing of joule-heated
ceramic-lined melters, large metal crucible
melters, liquid and powder feed systems, drain-
ing methods

Carbon coating application and analysis

Glass bead/marble production technology,
including design, construction and testing of
equipment to praduce and handle beads

Design, construction and operation of spray cal-
cination equipment, feed systems, atomizing
nozile, sintered stainless steel lilters, formic acid
denitration, volatiles retention, waste drying
chemistry

Design, construction and operation of fluidized-
bed calcination equipment, feed systems, in-bed
combustion, atomizing nozzle applications,
cyclone separation, sintered metal filters, compo-
sition testing, simplified operation with inert bed

Disc pelletizer, augers, bucket lifls, grout mixer,
feeders, metal meliers

Chemostats, growth chambers, laminar flow
hood, algae culture systems up to 40,000 |

Pilot-scale and full-scale in-can melters; full-scale
continuous ceramic melter; lab-scale ceramic
and in-can melters, glass-level detectors, volatiles
retention, process instrumentation

Fluidized bed coater, off-gas destructor

Engineering-scale glass marble maker coupled to
continuous electric glass melter

Spray drier/calciners with feed rates from 1/2 to
>500 1/br

Fluidized-bed drier/calciner

)
m
>
e
=8
14
=
v
o
=}

R. A. Brouns

}. L. Buelt

5. M. Barnes
w. L. Bjorklund
R. L. Treat

R. D. Dierks

K. H. Oma

S. C. Slate

W. F. Bonner
F. A. Miller
M. 5. Hanson
D. E. Larson
W, ]. Bjorklund
W. ). Bjorklund
. K. Holton
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Chemical Technology Department {continued)

Coordinating
Area of Capability Description Special Equipment and Facilities Staff Member(s)
Waste Solidification Conceptual design, feasibility studies, and cost R. L, Treat
Process estimations of waste solidificalion processes D. E. Larson

Pelletizing Technology

- Plasma and Flame

Spray-Coating
Technology

Incineration/Vitrifica-

tion Technology

Waste Canister
Technology

Radioactive Process
Verification

Hat-Cell and Remote
Equipment Design

Pellet formation from powders, application of
pellel coatings, sintering technology

Preparation of substrate and coalinAg deposition
technology; analysis of coating integrity

Design, testing and analysis of incineration/vitri-
fication systems; effluent analysis and treatment
expertise

Criteria identification; material selection; design,
conrstruction, testing; closure studies and design
for weld inspections and leak testing; decontam-
ination testing and evaluations; canister handling
studies

Opérational verification of equipment for radio-
active work; process and effluent sampling tech-
niques, including remote equipment installations
and development; remote maintenance
procedures

Expertise on detail design of remote-operated
equipment for: 1) vitrification of liquid nuclear
wastes, 2) handling, shearing and dissclution of
power reactor fuels, and 3} treatment of process
effluents; interface with AEs and industry for
transfer of remate-design technology to indus-
trial application

Engineering-scale disc pelletizer, pin mixer and
dust control equipment

Flame spray apparatus with both powder and
wire feed systems, including plasma spray system,
flame spray system, metalizing wire spray system

Electric-heated glass melters adapied for combus-
tion; melting rates of 110 100 kgshr

Class-filled canister receiving furnaces, core dril-
ling equipment, remotely-operable canister
welder

Large hot-cell complex with remote-operated
cranes, master slave manipulators and remote
viewing, all items necessary for receiving, shear-

_ing and dissolution of spent nuclear reactor fuel

and vitrification of resulling high-tevel liquid
wasle

Complete facilities for design support and verifi-
cation testing of remote-operated equipment

C. L. Timmerman

K.H, Oma
R. L. Treat

J. L. Buelt
K. H. Oma
D. E. Larson

S. C. Slate
H. T. Blair

D. H. Siemens
. J. Bjorklund
Hanson
K. Holton
K
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Chemical Technology Department (continued)

Coordinating

Area of Capability Description Special Equipment and Facilities Staff Member(s)
Nuclear Waste Repository safety, nuclide migration, waste man- Computer codes to model nuclide migration ). H. jarret
Analyses agemen! palicy

Chemical Process Heat- and mass-transfer analysis, equipment Laboralories for small- and large-scale experi- W. L. Kuhn
Technology design and testing, mathematical modeling of mentation; computer facilities R. D. Peters

process and equipment
Radioactive Waste Development of materials, processes, and charac- Laboratories for handling all 1ypes of simutated W. A. Ross

Form Development

Waste Form
Characterization

Waste Form Quality
Conirol

Low-Level Waste
Generation and
Reduction

In-Soil Barriers to
Hazardous Material
Migration

Gilass Compasition
Development

In-Situ Treatment
of Hazardous Waste

terization methods for solidification of high-level
and TRU radicactive wasles

Determination of waste form properties for dis-
posal and during processing; emphasis on leach-
ing, thermal, and radiation behavior

Development of quality contro! for manufacture
of waste forms using process control and nonde-
structive examination

Experlise in anplysis and evaluation of low-level
waste generation and reduction techniques

Development, design and testing of naturaf and

man-made materials for use as barriers to migra-
tion of bulk stored hazardous materials, such as

mine tailings, into ground water

Development of glass compositions to obtain
desired characteristics

Expertise in destruction of wastes and mobility barrier
nlacement without exhumation of the waste

and actual wastes

Laboratories and hot cells for low-level and high-
level radioactive materials characterization

taboratory-, pilot-, and full-scale waste solidifica-
tion equipment, waste form characterization
laboratories; NDE laboratery support; hot cells,
computer facilities

Pressure chambers for accelerated testing of
migration barriers

High-temperature furnaces for laboratory melt-
ing studies

Portable in-situ vitrification pilot plant, grout mixing
and handling equipment, support furnaces

G. B. Mellinger

D. ). Bradley
). W. Westsik, Jr.
G. B. Mellinger

W. L. Kuhn

R. L. Treat

D. E. Larson
M. 1. Schliebe
M. S, Hanson
J. L. Buelt

S. M. Barnes

G. B. Mellinger

itzpatrick

V.F.F
R. L. Treat
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Chemical Technology Department (continued)

Coordinating
Area of Capability Description Special Equipment and Facilities Staff Member(s)
Spent Fuel Determination of the leaching behavior of spent Laboratory-type hot cells with gamma counting Knox

Characteristics

Hazardous Materials
Vitrification

Geology/Waste
Interaction

Radioisotope
Applications

Plutonium Chemistry
and Processing
Technology -

Fuel Element Process-
ing Technology

Remote Operations
Technology

flowsheet Develop-
ment {or Chemical
Processes

fuel

Application of vitrification technology to fixation
of hazardous materials

Design, conduct and analysis of waste package
interactions tests; interpretaton of results and
assistance in development of source term model

Economic and technical analyses, separation and
purification technology, materials of contain-
ment, biomedical devices

Evaluation, recommendation, development and
operation of plutonium characterization, purifi-
cation and conversion systems

Design, evaluation and operation of fuel process-
ing and auxiliary systems for receipt of fuel ele-
ment through final disposition of waste and SNM
materials

Expertise in the use of hot cells 1o perform work
on highly radioactive substances; knowledge of
required task and other peripheral operations
necessary for work activities

Chemical separation and purification of radio-
materials; conception and demonstration of pro-
cessing methods; radioactive materials handling

capability

High-temperature furnaces

Autoclaves for testing under conditions of
temperature, pressure, chemical composition
and flow

Glove box and hot-cell facilities, high-

temperature furnaces, computer facilities

Hot cells and glove boxes with associated filtra-
tion systems, radiation monitoring equipment

Fuel reprocessing faboratories and plant

equipment

Hot cells

Radiochemical laboratories and counting equip-
ment for tracer-scale or low-level activities and
shielded hot cells

C. A,
Y. B. Katayama

S. C. Slate

G. B. Mellinger
}. L. Buelt

D. ). Bradley

D. G. Coles

F. W. Hodges
H. T. Fullam
G.B. Mellinger
C. A. Rohrmann
. L. Ryan

H. H. Yan Tuyl
G. H. Bryan

D. E. Knowlton
H. H. Van Tuyl
E. }. Wheelwright
M. O. Cioninger

D. H. Siemens
]. L. Green

D. E. Berger
). G. Carter

E. J. Wheelwright
f. L. Swanson
M. O. Cloninger

80—68 098NS ONd



—TI681~—

Chemical Technology Depariment {continued)

Area of Capability

Description

Special Equipment and Facilities

Coordinating
Staff Member(s)

Solvent Extraction

lon Exchange

Inorganic Analysis

Organic Analysis
and Synthesis

inorganic Synthesis,
Reactions and
Spectroscopy

Pyrochemical
Reactions

Measurement of distribution coelficients, extrac-
tion kinetics, effects of solution and solvent
composition; development and demonstration of
salvenl-extraction separation

Measurement of distribution coeflicients; load-
ing and stripping kinetics; loading capacities;
elfects of solution compasition, loading rate,
column dimensions, and nature of exchanger

Quantilative and semiquantilative analysis of
inorganic solutions or solids; process control
analysis; analysis of special samples

Qualitative and quantitative analysis of organic
components of mixtures; synthesis and purifica-
tion of organic compounds; study of organic
reactions

Synthesis and characterization of inorganic com-
pounds; study of reaction mechanisms and
kinetics

Study of chemical reactions in mollen salts;
determination of chemical species, reaction rales,
and mechanisms

Batch contactors, miniature centrifugal contac-
tors, mixer settlers, pulse columns

Laboratory- and developmeni-scale columns and
associated laboratory accessories

"Atomic absorption; emission spectrograph; x-ray

diffraction; UV, visible and IR specirometers;
automatic titrators; differential thermal analysis;
thermogravimetric analysis

UV, visible, IR, and NMR speciroscopy; gas,
high-pressure liquid and paper chromatography;
specialized distillation columns, elementat analy-
ses; gas chromatograph/mass spectrometer

General chemical laboratories; glove boxes and
bags for hazardous or sensitive preparalions;
spectrometers, DTA, and TGA equipment

uv, visible, and IR speciroscopy of molien salts;
controlled-atmosphere glove boxes; DTA-TGA-
DSC equipment

F.T.
.C.O
H.H

. Swanson

Hara
. Harvey
. Hollis

E. C. Martin
L. L. Burger

L. G. Morgan
L. L. Burger
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RLFCM-5 RUN PLAN

REVISION 0.0

AUGUST. 1985

APPROVED BY: ézé %\) S-P~-Fr—

L. K. Holton, Task Leader RLFCM Operations Date
N. M. Thomas, Task Leader RLFCM Remote Systems Date -

Y Ay A

W. J. Bjofktund, Program Manay RCFCM Date
% L Sy 3-%-5<

J. W. Smith, Program QA Engineer Bate
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RUN PLAN FOR THE B-CELL RLFCM-5 TEST
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Appendix A Data Sheets for RLFCM-S_...............................
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Run Plan for the B-Cell RLFCM
West Valley Test (RLFCM-5)

Introduction

Completion of shakedown testing of the RLFCM system will be accomplished
-as part of RLFCM=5, a radioactive experiment being conducted with a waste feed
composition. used to approximate the West Valley Demonstration Projects'
reference feed and glass composition. During RLFCM-5 all normally operated
equipment systems which are part of the RLFCM facility (waste feed
preparation, vitrification, off-gas treatment and effluent monitoring and
sampling) will be tested for final process verification. A detailed
description of these equipment systems can be found in PNL-5393 and the
RLFCM-5 Run Book.

Tha first four radioactive tests in the RLFCM system (RLFCM 1-4) have
used waste feed and glass compositions representing various stages of develop-
ment of the reference West Valley flowsheet. These previously tested glass
compositions are summarized in Table 1.0 along with the glass composition for
RLFCM-5. Also summarized in Table 1.0 is the current reference West Valley
Glass composition, WV-205. Summarized in Table 2.0 is the specific radio-
chemical composition of the reference West Valley glass.

The waste feed makeup sheet for RLFCM-5 feed slurry is presented in Table
3.0. This waste feed is being prepared from five waste feed sources. These
are; cold chemicals, existing radioactive waste stored within B-Cell (TK-1i4
waste), cesfum nitrate solution (TK-104), Th(NO3)4°4H,0 solution and a
U0o{NO3), solution prepared from depleted uranium., The specific activity of
the radioactive waste feed simulant was adjusted using Cs-137 activity as the
primary means to achieve a fission product activity level of ~65 Ci/Kg
glass. The target radiochemical composition for the RLFCM-5 feed slurry is
summarized in Table 4.0. Major isotopes are presented only.
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Glass Oxide

$10;
B50
2
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LTZO

Fe,0
PBe
cr 8

2.3
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Rqu
RhO;
ZFUZ
MHOZ
Thj

x
aL,0,
K,0
B30

Cal
503

Srd
Cel
Mg0®
Re-Mix

Gd,0
Lagog
Sm203
Pr 011
1,
Zn0
Ag0
PO
Cul
uo,

West Valley Glass Compositions (in wt¥)

and Trend in RLFCM Operating Giasses

RLFCM-1

RLFCM-2

45.14
9.25
14.30
3.62

14.16
3.17
0.85
0.12

0.00
0.00

2.58
0.58
0.00
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RLFCM-3
RLFCM-4

45.77
9.38
13.11
3.67

14.35
3.21

0.85
6.12

Q
F-9
[#%]

[==]

QOOOO&\OC.
™
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RLFCH-5

47 .07
16.43
15.58

.21

12.42
0.0

.24

.11

.12
0.0

.18
1.36

.94

.29
0.0
2.18

.07
.12
.64
.14

.04
.17
W17
.13

WV=-205

45.2
9.96

11.03
3.05

11.84
2.52

.22
.10

.01

3.12
1.73

.70
Q2
3.31

3.51
.06
.61
.13

.12
.16
1.31
12

am-

.97

g o -
o=

.56
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Reference West Valley G1ass(1)
Radionuclide Concentrations

Fission and

Activation Products Ci/Xg Glass
Fe-b5 2 .04E=03
Ni-59 1.68E-04
Ni-63 1.31E-02
Co-60 2.46£-03
Se-79 7 .B6E-06
Sr-90 1.51E+01
Y-90 1.51E+01
r-93 4.70E=-04
Nb=93m 4 ,70E-04
Tc-99 3.27E-03
Ru-106 2.66E-04
Rh-106 2.66E-04
Pd-107 2 .45E-06
Sb-125 8,20E-03
Te-125m 2 .04E-03
Sn-126 8.18E-05
Sb-126m 8,18E-05
Sb-126 1.14E-04
I-129 3.11E=07
Cs-1343 2.95E-02
Cs-135 3.30E~-04
Cs-137 1.61E+01
Ba=137m 1.50E+01
Ce-144 : Z2.87E=05
Pr-144 2.87E=05
Pm-147 6.43E-01
Sm=-151 4 .29E-01
Eu-152 8.71E-04
Eu-154 2.71E=-01
Eu-~155 4,77E-02
SUBTOTAL 6.29E+01
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{Continued)

Actinides

Th-232 7.97E-04
y-233 1.94E~05
U-234 . 8.79E=-06
U-235 1.92E-07
U-236 5.72E=-07
U-238 1.62E-06
Np-237 2.25E-05
Np-239 4,91E-03
Pu-238 : 1.44E-02
Pu-239 3,.51E-03
Pu-240 2.68E-03
Pu-241 1.76E-01
Pu-242 3.50E~06
Am-241 1.48E-01
Am-242 4 ,29E-05
Am-242m 4 ,29E-05
Am-243 4 .92E-03
{m=-242 4 .,50E=-06
Cm-243 3.48E-04
Cm=-244 4 ,50E-02
Cm=-245 2.04E-05
Cm-246 8.79E=-D6
SUBTOTAL 4,00E-01
TOTAL 6.33E+01

(1) Specific Radionuclide Concentration in the Reference West Valley Glass is
adapted from information in reference A and 8. The total reference glass
mass is assumed to be 487,516 kg.

A.

B.

West Valiey Nuclear Services Co., Inc. TA-152. October 18, 1984, .
E. Rykken (WVNS) to J. R. Carrell (PNL), "Reference Radionuclide
Content,” West Valley Nuclear Services, West Valley, New York.

Letter. Carrell, J. R. (PNL) to J. L. Knabenschuh (WVNS).
February 4, 1985, "Preliminary Computer Mass and Activity Balances
for West Valley Vitrification System." WVST 85/58, Pacific Northwest
taboratory, Richland, WA 99352, .
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Approximate Slurry and Glass Composition for RLFCM-5

—~199—

Tank=-114 Cold Combined  Assumed
Haste/Glass  Waste Chemicals  Total ~ Oxide Oxide Waste Glass.
Compounds (6/L) (6/L) (G/L) Compound  {G/L) (WT%)

A}(N03)3*9H20 27.80 62.33 51.97 Al504 7.06 2,18
Ba(NO3), 2.24 .00 0.67 Ba0 0.40 0.12
Ca(N03), 12,32 3.39 6.07 ca0 2.07 0.64
Ce(NO3)3*9H,0 3.85 0.55 1.54 Cepl3 0.52 0.16
Cr(ND3) 3*9H,0 5.31 3.57 4.09 Cry03 0.78 0.24
CsNO4 0.08 0.67 0.49 Csp0 0.36 0.11
Fe(NO3)3*3Ho0  125.90 236,92 203.61 Feo03 40.24 12.42
H3803 0.74 0.00 0.22 Bo03 53,23 16.43
KNO3 1.60 0.01 0.49 K20 0.23 0.07
La(N03) 3*6H,0 2.49 .00 0.75 Lay03 0.28 0.09
LiNO3 '~ 10.61 .00 3.18 Li,0 0.69 0.21
Mg{N03) p*6Ho0 7.59 1.75 3.50 Mgo 0.55 0.17
Mn{NO3)o*aHo0  10.46 13.69 12.72 Mn0» 4.41 1.36
NapB407*10H,0 0.00 206.32 144 .43

NapColy 0.00 59.25 41,48

NagMo04*2H,0 4.44 .00 1.33 Mo03 0.79 0.24
NaNO3 62.11 0.00 18.63 Nao0 50.48 15,58
NapS$i03*5H,0 0.00 3.32 2,33

NapSOa 0.00 1.16 0.81 Nao S04 0.81 0.25
Nd{NO3) 3*6H,0 4,98 .00 1.49 Nd203 0.57 0.18
Ni (NO3) 2*6H,0 7.98 1.81 3.66 NiD 0.94 0,29
RE(NO3)3 0.00 1.14 0.80 REo03 0.42 0.13
Ru0; 1.33 .00 0.40 Ru0, 0.40 10,12
$i0, 2.78 215.25 151.51 Si0 152,51 47.07
sr(N03), 0.94 .00 0.28 Sr0 0.14 0.04
Te0, 0.30 .00 0.09 ey 0.09 0.03
Th(NO3) 4*4H00 0.00 9,10 6.37 Tho, 3.05 0.94
Ti0, 1,32 2.40 2,07 Ti0, 2,07 0.64
uo, 0.00 0.69 0.49 uo, 0.49 0.15
Zr0(NO3) ;*2H,0 0,00 1.81 1.26 ro, 0.58 0.18
TOTAL 297.20 825.12 666.75 324,15 100.05
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Radiochemical Activity of RLFCM-5
Feed Slurry (Major Isotopes Only)

Specific Activity Specific Activity Specific Activity(2)
in Waste Feed in Glass Target in Reference WV
Isotope Target Value (Ci/2) Value (Ci/Kg) Glass (Ci/Kg)
Cs-134 0.18 0.55 0.03
Cs-137 26.29 81.14 16.1
Ba-~-137M . 25.24 77.84 15,0
(2) Th-232 1.47 x 1077 4.53 x 1077 .0008
(a) y (a1l isotopes) ——— -———- 3 x 107°
Eu-154 0.13 0.40 2.7 x 1071
Pu 239 & 240 0.0000 0.002 6.2 x 10-3

(a) Mass levels of these species in the reference glasses are as follows:

Wt% in RLFCM Wt% in Reference
Species Glass WV Glass
Tho, .94 3.6
uo, .28 .56
PuC, - .007
Cso0 0.28 .10
Sr0 .004 .12
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{(a)

Sampling Schedule for the RLFCM-5 Test (a)

Sample Origin/Type

TK=134 - Scrub Solution
E-115 - Condensate
TK-116 - Condensate/Scrub Solution

TK=-113 - Evaporator Concentrate

TK-115 - Fractionator Concentrate
TK-118 - Scrub Solution

TK-130 - Waste Feed

TK=-131 - Waste Feed

RLFCM TK-140 Glass

TK-133 Turntabie Coupons

== Coupons suspended in
turntable

== Coupons suspended in
canister

Frequency

Beginning and end of test, during
graveyard each day.

After 1A Rack startup and end of
test.

Beginning and end of test. Before
transfer of TK-116 to TK-101.

Buring heatup and end of test.
Before any jet transfers.

Beginning and end of test. Before
any jet transfers.

Beginning and end of test. Before
any jet transfers.

Upon completion of feed makeup.

Upon completion of feed makeup and
at 1000L, 750L, 500L and 250L
solution volumes.

Obtain one glass sample during
each glass pour.

Coupons ' to be removed following
test and placed in standard 10 mg
sample bottles.

Duplicate liquid samples are to be taken from each tank.
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RLFCM

Feed rate, L/h
Melter glass temp, °C
3-in. level
6-in. Tevel
9-in, level
Overflow section temp, °C
Melter vacuum, in, HaO
WF, inch H,0

TK-113

WF, in. H,0
Sp gr

Temp, °C

Acidity(HNO3)
Vacuum (in. H,0)

TK-115

WF, in. Hy0
Sp gr

Temp, °C

Reflux rate
Vacuum, in Ho0

TK-111
WF, in. Hy0
Sp gr

Temp, °C
Vacuum, in H,0

RLFCM Operating Parameters

Normal

25

1150
1150
1150
1030

28

70

1.1

105
54
10

41

1.18
105
2.2 L/min

1.0
60

—203—

Minimum Maximum
0 40

1050 1175
1050 1175
1050 1175

200 1150

1/2 8
24 32
55 (During 96

Operation)

1.0 1,3
- 115
- 10M

1 20

36 (During 50

Operation)

1.0 1.35

-- 115

5 10
3 (pP-111 6
Operation)

1.0 1.1

30 90
1 10
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TK-116
WF, in. Hn0

Sp gr
Temp, °C
Vacuum, in Hy0

TK-118
WF, in. Hy0

Recirculation rate, L/min

Wier WF, in. HZO
Temp, °C
Vacuum, in. H20

TK-130/TK-131
WF, in. Hy0

S5p gr
Temperature °C

Vacuum, in, HZO

TK-134
HF. in. Hzo

Sp gr

Temp, °C
Vacuum, in. Ho0
TK-135

WF, in. Hy0
Temp, °C
Yacuum, in. H20

TK-133 Kater Seal

HF, in. Hzo

TK-133 Turntable
WF, in. H20

Vacuum, in., H20

(Continued)

ﬂormal

1.0
65

40

30
1.5
50
18

1.35
35

57

1.05
40

10
35

—204—

Minimum Maximum
17 (P-116 51
Operation)
1.0 1.1
20 80
5 10
36 (p-118 52
Operation)
20 50
1.0 5
30 80
10 25
15 64
1.1 1.5
2.0 70
3 10
42 (P-134 57
Operation)
1.0 1,2
20 70
1 15
5 20
- 70
1 5
5 12
0
- 3
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LIST OF RLFCM DATA SHEETS

1. RLFCM Data Sheet Panel 2
2. RLFCM Data Sheet Panel 3
- 3. RLFCM Data Sheet Panel 4
4, RLFCM Data Sheet Panel 5
5. RLFCM Data Sheet Panel 6
6. RLFCM Data Sheet Temp Recorder #1
7. RLFCM Data Sheet Temp Recorder #4
8. RLFCM Data Sheet Nova
9. RLFCM Data Sheet Micon Group 1 and 3
10. RLFCM Feed System Data Sheet
11. RLFCM Glass Transfer Log
12. RLFCM Data Sheet Tank 130 and Tank 131 Solution Transfer Log
13. RLFCM Sample Log |
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ﬁu-z

I ALL DATA IN PERCENT
hless otherwise indicated)

RLFCM
DATA SHEET #1

By:
Date:
Times

fints Description Units:

0 TK-134 Agitation Status

1 TK-~134 Agitation Current Amps

2 TK-134 Pump Status

3 TK-134 Pump Current Amps

4 TK-135 Pressure

5 TK-133 Pressure

6 TK-134 Pressure

7 TK-134 Wt Ftr

B TK-134 sp ar

b TK-135 Wt Ftr

0 TK-133 Port Seal Wt Ftr

11 DPS-140-2 Hi Glass Level on/off

12__| DPS-140-1 Lo Glass Level on/of f

All data sheets are to be returned to the RLFCM Runbook upon completion.

Data Reviewed and Approved by:

Responsible Engineer
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€L ¢# 3 RLFCH
DATA SHEET #2

L

(€ ALL DATA IN PERCENT

lless otherwise {ndicated) By 2
Date:

. Time:

‘nts ! Description Unfts:

0 TK-140 Wt Ftr

1 [ TK-140 sp gr

2 TK-140 Pressure

3 {TK-130 Wt Ftr

4 |TK-130 sp gr

5 {TK-131 Wt Ftr

6 TH-131 sp gr

7 Tit-130 Pressure

g | TK-131 Pressure

9

10

11

12

13

14

15

16

17

18

19

0

2l

2

23

24

5

26

27

8

29

A1l data sheets are to be returned to the RLFCM Runbook upon completion,

Data Reviewed and Approved by:

Responsible Engineer Date
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gL § 4 REFCM
DATA SHEET #3

14

(€ ALL DATA IH PERCENT

Ness otherwise indicated) fo:
Date:
Time:

nts Description Units:

0 TK-111 Vessel Pressure

1 TK-111 Upper Weir Wt Fir

2 | TK-113 Tower Qutlet Pressure

3 { TE-111 Lower Hier Wt Ftr

4 E-115 to TK-113 Flow

5 TK-115 Tube Bundle Fiow

g |P-11 Scrubber Feed

7 | P-116 Fead to TK-111 Scrubber

g | T-113 Pressure Alarm

g | TK-113 it Ftr Control

10 |E-119.Jet Condenser Cooling Hp0

1 T¥-113 Tube Bundle Flow Control

12 TK-113 Bown Comer Jacket Control

I3 Steam to TK-111 Jet Control

14 E-113 Coil Control

15 |E-115 to TK-113 Flow Control

16 E-113 Pressure

17 }TK-111 Tower Qutlet Pressure

18 {TK-111 Vessel WL Ftr

19 TK-113 Ht Ftr

0 TK-113 sp gr

1 TK-113 Tube Bundle Flow

” TK-113 Pressure

23 |TK-113 Temp. - Liquid

24 |TK-113 Temp. - Vapor

i | P=-111 Amps

A1l data sheets are to be returned to the RLFCM Runbook upon completion.

Data Reviewed and Approved by:

Responsible Engineer Date
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wes_ 5 RLFCH
DATA SHEET #4

e

E ALL DATA IR PERCENT

dess otherwise indicated) By:
Date:
Time:

nts Description Units:

0 TK-115 Tube Bundle Flow Control

1 TK-115 Coil Flow

2 E-115 Inlet Pressure

3 E-115 Wt Ftr

4 T-115 Temp

5 WP F-111 & F-112

6 AP F-113

i T-118 Wier Wt Ftr

8 Pressure POG

9 TK-118 sp gr

L0 Pressure T-118

il TK-115 Ht Ftr Control

74 TK-113 Temp Alarm

i3 Ho. 1 Vent ByPass Control

14 No. 1 Yacuum Vent Control

15 TK-118 Pressure Alarm

16 E-115 Coil Flow Control

17 T-118 Coil Flow Control

18 TK-~118 Coil Flow Control

19 TK-115 Temp

0 TK-115 Pressure

4] TK-115 Wt Ftr

22 TK-115 sp qr

23 B-Cell AP

24 Ho. 1 Vent Off-Gas .Flow

25 E-116 Pressure

26 AP F-102

27 AP F-104

28 AP F-106

29 TE-118 WF

30 TK-~-118 Pressure

3l P-118 Amp Amps

A1l data sheets are to be returned to the RLFCM Runbook upon completion.

Data Reviewed and Approved by:

Responsible Engineer
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fL# 6 RLFCM
' DATA SHEET #5

‘¢
£ ALLDATATIN PERCENT

ess otherwise indicated) By:

Date:

Times

nts Description Units:

TK-116 sp gr

TK-116 Jacket Control

g£-116 Coil Controi

TK-116 Wt Ftr

TK-116 Pressure

P-116 Amps

B~102 Amps

B-104 Amps

B-106 Amps

w ol |~ o n fee 1 I == 1O

fm-11 Kiethley mR/hr

—
[

—
—

p—
N

p—
(7]

—
S

—
wn

fo
o

(3
-~

—
o

-
0

~n
[ =]

g
[y

n
A

(2]
w

[pd
-

~ny
W

[ad
o

~
e |

~n
[<<)

n
L -]

All data sheets are to be returned to the RLFCM Runbook upon completion,
Data Reviewed and Approved by:

Responsible Engineer Date
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€L # Temp Recorder §1 RLFCM o
DATA SHEET #6

i#
£ ALLTDATA TN PERCENT

less otherwise indicated) By:
Date:
Time:

Ints Description Units:
0 E-112 gas outlet (TR 1-2} °c
1 TK-116 liquid (TR 1-3} °C
2 E-1i6 gas inlet (TR 1-4}) °C
3 E-116 gas outlet (TR 1-5) °g
4 T-115 top (TR 1-6) °C
5 T-115 middle (TR 1-7) °C
6 Tk-118 gas outlet (TR 1-8) °c
7 E-118 gas inlet (TR 1-9) °C
8 TK-118 liquid (TR 1-11) °C
9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

A1l data sheets are to be returned to the RLFCM Runbook upon completion.
Data Reviewed and Approved by:

Responsible Engineer Date
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NEL # _Temp Recorder #4 RLFCM
DATA SHEET #7
FE# ALL DATA IN PERCEMT
niess otherwise indicated} By:
Date:
Time:
hnts Pescription Units:
.0 E-113 condenstate to T-115 {TR4-7)} | °C
.1 E-102 vapor outlet (TR4-8) °c
. 2 E-102 vapor inlet (TR4-9) °C
. 3 E-104 vapor outlet {TR4-12) °C
. 4 E-104 vapor inlet (TR4-13) °c
, 5 E-106 vapor outlet {TR4-16) °c
| 6 E-106 vapor inlet (TR4-17) o
| 7 E-113 coil outlet (TR4-18) 1 °c
{8 E-111 coil outlet (TR4-20) °C
9 E-111 vapor outlet {TR4-21) o¢
10
11
12
13
14
15
16
17
18
(19
"20
L2
{22
{23
24
. 25
. 26
27
;23
1 29

: A1l data sheets are to be returned to the RLFCM Runbook upon completion.
L .

Data Reviewed and Approved by:
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EL # HNova RLFCM
DATA SHEET #8
1 £
{E ALL DATA TN PERCENT
ttess otherwise indicated} By
Date:
Time:
fnts Description Units:
0 Yorth IRC cooling air (Nova #66) cfm
1 _South IRC cooling air (Nova #67) cfm
2 SRC cooling air (Nova #68) cfm
3 horth electrode cooling air(Nova #69) cfm
4 South electrode cooling air(Nova #70) cfm
5 Melter 17d surface {Nova #120) °C
6 Discharge 11d surface (Nova #121) °C
7 _Cooling air header (Nova §122} °C
8 horth IRC exhaust {Nova #123) °C
9 South IRC exhaust (Nova #124} °c
10 SRC exhaust {MNova #126) °c
11 korth electrode exhaust {Nova #£128) °C
12 South electrode exhaust {Nova #129) °c
13 Back wall surface (Nova #130) °c
14 Side wall surface (Nova #131) °C
15 Bottom surface (Nova £132) °C
16 Front wall surface {Nova #133) °C
17 Zirmul cold face - floor {Nova #155)| °C
18 Zirmul cold face - back (MNova #156) °L
19 Zirmul cold face - side (Nova #157) °c
20 Cooling air header pressure psig
21 Melter WF dip tube purge rate scth
22 Felter SG dip tube purge rate scfh
23
24
25
26
27
28
29

A1l data sheets are to be returned to the RLFCM Runbook upon completion.
Data Reviewed and Approved by:
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EL # MHICON GROWP 1 + 3 RLFCH
DATA SHEET #9
| #
E ALL DATA IN PERCENT
iless otherwise indicated) By:
Date:
Time:
‘nts Description Units:
0 | TE-28 (3" glass level) Oc
1 |TE-29 (6" glass level) - Yc
2 | TE-30 (9" glass level) O¢
3 | TE-31 (12" glass level) ¢
4 |TE-32 (15" glass level) o
§ |TE-33 (18" glass level) 9%
¢ |TE-34 (Pienum Temp.} | ®¢
7 Electric Current Amps
8 Electric Power KW
9 Electrical Resistance ohm
10 Melter Vacuum ﬁ?u
11 SRB Flow GPM
1z | TK-130 Temp. - | %
13 | TR-131 Temp. O¢
14 Mass Flowmeter Totalizer (FEEDF) kg
15 TH-111 Steam Jet Recycle Controi
16
17
18
19
20
21
22
23
24
25
26
27
28
29

A1l data sheets are to be returned to the RLFCM Runbook upon completion,

Data Reviewed and Approved by:

Responsible Engineer Date
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FEED SYSTEM
DATA SHEET #10

1 #

(E ALL"DATA T PERCENT

1less otherwise indicated) By:

Date:
Time:

Ints Description Units:
0 TK-131 pulse frequency {downtime) sec
1 Maximum TK-131 vacuum

2 Minimum TK-131 vacuum

3_TK-130 pulse frequency (downtime) sec
4 Maximum TX-130 vacuum

5 Mipimm TK-130 vacuum

6 ADS pump status on/off
7 _TK-131 WF

8 TK-131 SG

9 TK~131 Volume liters
10 Time pump on min
11 Feed rate £/hr
12

13 PRV 131-7 psig
14 Qutlet pressure from ratio relay psig
15 Slurry chamber 111 time (Step 1) sec
16 Pressurize air to pump time (Step 3}| sec
17 Maximem RLFCM vacuum

18 Minimum RLFCM vacuum

19

20

21

22 T0 BE FILLED OUT WHEN FLUSHING

23 PRY 131-5 {water flush) psig
24 Retometer setting gph
25 Total flushing time sec
26

27

28
29

A1l data sheets are to be returned

Data Reviewed and Approved by:

to the RLFCM Runbook upon completion.
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fn #
RFCM Glass Transfer Log Data Sheet #11
Bafore Transfer After Transter
TK-140 -140 Ar LIt AP Afr LIfL AP Glass Gate
Tire(2) T%-190 Vacam W& SR Volue Riser Time(?) T-10Vaaum W SR Volue  Riser Tap  Pressure Flow Rate Pour Rate
(Inh0)  (inch) (Viters) Tem °C (in#0)  (Inch) (Hters)  {°C) {1n-h;0) (SoH) (2/hr)

80-68 098NS ONd

—_— - —

{2) Times refer to initiation and termination of glass pouring.

Al data shests are to be returned to the appropriate RUFCM Run Bock upon completion of the test.
by porsible TRer Tate
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fun §
RLFCM Data Sheet MNo. 12
Tank-130 and Tank-131 Solution Transfer Log
Date | Time { Initial | Tark | Soln. Bafare After Vol |Tank |Soln.

W | 6| Volue | W | S5 | Yolume | Trans ) W

Before After Yol
G| Volum | WF | S6 {Voluma i Rec’d

All data shests are to be returned to the appropriate RLFCH Run Book upon campletion of the test.
Data Reviewed and Approved by

Responsible tngineer Tate

80—-98 098NS ONd
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HOW AN EDITOR CAN HELP YOU WITH YOUR PUBLICATIONS

/

e

STEP

—

AN
Planning
o

Organize data *

==
"y

Prepare outline

Writing and Rewriting

Initial type
S

Rewrite for reviewers

Prepare graphics

Receive peer and
management comments

AN

Receive clearance
comments

Final Productioen

Producing final
document

-}

EDITOR CAN....

Suggest ways to keep track of task
development

Suggest approach, suggest ways
to portray data

Do literature search

Help design outline (especially
if multi-author report)

Give time and cost estimates
for support groups and report
production

Coordinate input from several authors
Prepare text so word processer

can understand instructions

Coordinate with word processer
Arrange for telecommunication

of author PC text to word processer

Edit for organization, clarity,
consistency, completeness

Suggest ways to visually peortray data
Prepare rough drafts so illustrators
can understand instructions

Cocordinate with Graphics

Coordinate comments. Assist author
in resolving them, incorporate into
master

Coordinate with Clearance
Incorporate comments into master

Prepare document for final printing
Coordinate with Preprinting Review,
Duplicating and Distribution
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PUBLICATIONS IN ADDITION TO REPORTS

Articles °
o
Presentations o
°
@
Marketing brochures °
e
Proposals °

EDITOR CAN...

Contact journal editors to determine
whether they are interested in a
particular article, what focus they
want, what their specifications are

Suggest ideas for articles and draft
articles from existing material

Develop slide or vugraph presentations
_with accompanying script

Critique presentations

Work with author and illustratoers on
layout and content of posters

Gather information and write draft
Suggest graphics or photography

Coordinate production with
brochure editor

Assemble "boiler plate” information

Update resumes

Verify that all items specified in
RFP are included in proposal
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SCHEDULE /PROCESS FOR PUBLISHING A TYPICAL

100~-PAGE PNL REPORT

WORKING
DAYS
REQUIRED
I 1
PREWRITING ( Assemble Notes; THROUGHOUT
Bagin Writing Sections of Aough Dreft) PROJECT
WRITING STARTED (Construct Rough Draft:
#May Consult Editor in Planning) 18
WRITING COMPLETED (Complete Revisions: Final
Handwritten Draft Acady for Typing; Start Graphics)
,l TYPING I {Duplicating) 8
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(b)Word Processing estimates initial typing at 3pages/hr.
(E)Allow 15 working days for projects that require a sponsor review.
The time needed for this step varies with contract requirements.
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LEVELS OF EDIT

Depending on time, money, author requirements, and publishing constraints,
levels (depth) of edit can be placed in three categories:

Basic edit (minimum standard for edited work)

appropriateness for audience and use

statement of purpose, objective

adequate summary and/or conclusions

grammar

typos, spelling, punctuation

completeness of callouts, tables, references, figures,
distribution list

format

copy-marking for word processor

Intermediate edit {all editing compoments considered)
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consistency of terms, abbreviations, units of measure, numbering
clarity

logic

potential legal or patent issues

political or managerial considerations

emphasis and subordination of ideas

coherence

transitions

word choice (specificity)

style and tone

accuracy and effectiveness of tables and figures
reorganization and rewriting

Comprehensive edit (most thorough level of edit)

all of the above, in greater depth
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