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tion, more’effect1ve c]eanuptof effluent streams,

‘-ma1nt°nance and equ1pment rep lacement . capab111ty.
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A New Waste Ca1c1n1ng Fac111ty is'being built at the Idaho Chem1ca1'

Coa

Proeess1nq P]ant to. replace the ex1st1nq Waste Calcining: Fac111ty which -

was built toodemonstréte f]uidized-bed solidification of high]y radio-
Q7 D

The new fac111ty is being designed to provide a .
Q
h1gher wasteﬂthroughput more corr051on res1stant mater1als of construc-

u

active liquid wastes.

and extensive remote

o

The facility will

Va]sc conta1n extensive decontam1nat1on capab111ty should contact ma1nte-

nance become necessary. The fac111ty is present]y in construct1on and

o L
B

is. scheduTéd for hot: operat1on in 1980 : ; )

T

4

&7



g~s§§

W

z D‘"“

served as a product1on facility and haq been used” to convert some 2.7

INTRODUCTION .

&,

5

A New Waste Calcining Facility (NWCF) Tis being built at the Idaho

Chemical Process1nq Plant (ICPP) at the Idaho Netional Engineering Labo-

o

ratory (INEL) to rep]ace ‘the ex1st1ng Waste Ca]c1n1ng Facility (WCF)

built in the early 19605 The NLF was bu11t as e pi]ot p]ant/pnit 50"
=
demonstrate theeso11d1f1cat1on (ca1c1na¢1on)wof high1y radioactive liguid

waste in a heated f]u1d17ed bed Since irﬂ*compfetion the WCF has | s

million gal (l952 million liters) of liquid waste)intp 45,000 ft3

<

(1274 cm) of solids.

: 2y
{ | B,
Recent operating exper1ence w1th the ex1st1ng ca1r1n1nq fac111ty

has shown that «if the total volume of liquid waste presently stored\at

the ICPP plus that cont1nua]1y being produced by fuel reprocess1ng oper-
"\]
ations “is to be processed, a, new calcining facility must be constructed.
N
Th1s new facility will prov1de a number of process and fac1l1%y 1mprove- @

ments which experience w1th the ex1st1nq fac111ty has shown are needed
1nc1ud1ng a. h1gher waste throughput; more corros1on resistant mater1a1s
of construction; better cleanup of efflucnt streams; more effective con-
tamination contro1 and most:importantly: significant remote maintenance
anE“equ ipment rep lacement capab111tv. The new faci]ﬁfy is bresent]y E

iy

under construction and is scheduled to be operational in 1980
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,. . * FACILITY DESCRIPTION

)

<

The’ NQCF (F1gure 1) w11] "be a concrete and stee1 structure approxi-
mate 1y 250 Wt\gong, 125 ft high, (76 mezer5<jong,q38 meters wide, and
23 meters h1qﬁp with approximately one-half the structure located beTow .

grade. Th1ck concrete shielding wa11s will divide the below grade por-

0 » ey o,

tion of the facility into the fo]]ow1ng funct1ona11y 1soﬂated process
cells: : a feed b]end and hold cell where the. 11q1ud\_/5te is prepared
for ca1c1nat1on§:a ca1c1ner ce]l where the calcination process occurs ;-
an off—gas cell where)the process off-gas stream is cooled and scrubbed
td\remove so]fgs\ an-adsorber. ce]] where the gas passes through si]ica
gel beds “for ruthenium remgval; ang/a filter cell where. pref11ters and
h1gh-eff1c1ency part1cu1ate air fHFPA) f11terpfperform final off-gas
polishing. The fdc111ty also conta1n5vtwo other below grade cells -
one where process pff—qas HEPA f11ters are processed and packaged for
d1sposa1 andeanother wherc "highly rad1oact1ve process equ1pment items

N
..\ : Y
can ‘be taken for d1sassemb1y, decontam1nat1on and repa1r. N

<

X

. The above qrad( port1on of the fac111ty conta1ns primarily support
areas and systems 1n\1ud1nq the contro] room the emergency generator and

swrtchgear room chemical makeup and storaqe areas,‘off1ces, change

=

rooms, 1ocker areas, vehicle decontam1nat1on areas and a ma1ntenance
o=}
v

area. The maintenance:areakcovers the entire process or below grade
portion of the facjjity and contains twooBO-ton=§27,000 k ilograms) bridge

cranes and a bridge-mounted manipulator.

v

.
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1he NNGF w111 be located sl1ght1y north and east of therpresent HCF

to prov1de convenxent access to ex1st1nq ICPP fac111t1es 1ncﬂud1ng the |

RSN - i
: 1

11qu1d waste storage tank farm, the underqround ca1c1ne storage bins,

the Atmospher1c Protectaon System, the - ICPP stack and the wrF ut111ty

system. o E . i . »cjf =

PROCESS DESCRIPTION U

~
&

The NCF and ‘NWCF process systems (F1gure 2) are very 51m11ar. o
. -
Chanqes are pr1mar11y in equ1pment swzes, mater1a1s of construct1on,‘and

additional and more efficient eff]uent cleanup dev1ces. The ca1c1nat1on =

process operates by spraying liquid wastes Hnto a calciner vessel wh1ch

a

conta1ns a f]u1d1zed bed heated to 500 c by in-bed combust1on of kero-:
sene and oxygen Dur1ng ca1c1nat1on the water in the waste solutton is
vapor1zed “and thofchem1ca1 spec1es in the waste are conyerted to ca1c1ne ‘
part1c1es The product (ca1c1ne) 1s removnd from the bed, conttnuously

(or 1nterm1ttent1y) “and’ is pneumat1ca11y transferred to underqrouhd stor-

ERY

‘ aqe b1ns Off -gases from the ca1c1ner pass thr0uqh a conh1nat1on dry .

=

and wet: cleanup system to remove ‘radiocactive”particulates before the

o

gases are’ d1scharged -to the atmosphere Removal devices 1nc1ude a dry; N

it

ruthentum adsorbers, and HEPA filters. o o ) . ' o
| ‘ : T N

f1nes co]]ector, a quench tower, @ ventur1 scrubber, mist e11m1nators,

Contaminated liquid‘wastes generated by the system ejther dhring;é/
operation or shutdown are recycied as calciner feed. Uncontaminated Jeu o
liquid wastes are discharged to the ground through theAICPP liquid waste 5

diversion system.
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— w111 be covered with an epoxy mater1a1

Y 2

The process system w111 be_ constructed primari]y of three different
\,.) /‘, J“” -

\mater1a1s. .Type 347 sta1n1ess steel for the Ca1ciner vessel and the dry

N

_ f1nes co11ector, N1tron1c 50 for ‘the ca1C1ner feed and wet off—gas por- g

- tions of the system; and type»304L'sta1n1ess stee1tfor~everyth1ng else.

\

Mater1a1 se]ect1on was haSEd on the type of 'service expected and* on cor-

,ﬂ:ros1on res1stance Ce11 wall and floor 11n1ngs will also be stain]ess
‘steeI Those portions of the ce11s not covered w1th stainless steel

) §

|
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One of the most s1gn1f1cant changes be1ng 1ncorporated in ‘the NNCF

Ty

“ds the add1t1on of remote ma1ntenance techn1ques and methods. Remote .

’ %]

tma1ntenance is re]at1ve1y new to ICPP because al Icpp fac111t1es were
“or191na11y bu11t for d1rect ma1ntenance (ise. ,vfo11ow1ng exten51ve 1n-
p?ace decontom1nat1on all ma1ntenance operat1ons are performed by person-»
o

ne] in d1rect contact w1th the equ1pment to” be ma1nta1ned) However, tn

keeptng w1th the current phllosophy of reduc1ng annua] personne] rad1a-,c

t1on exposures to ALARA 1evels and max1m121ng equ1pment on- stream t1mes,

e

remote’ ma1ntenance techn1ques are‘be1ng 1ncorporated into all new fac11—
q;rt1es now,_ being des1gned and constructed at ICPP.’

J
x> R 5 . .
c f

In the ast, the accepted_approach to remote maintenance has been )
p pted gppr

the canyon conceeg)where1n all prgcess equwpment is 1nsta11ed in canyons

/7

or deep ce11s such ‘that defect1vd/or failed equ1pment can only be re-

W

mote]y removed and rep]aced w1th an overhead crane operated‘ﬁpom a

‘shielded cab. . ( . e
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Actua]]y, w1th thas concept remote 1n-plare ma1ntenance or repair

. 7 2
s not poss1ble ~= only remntelreplacement,,w1th malntenante or repa1r e

/ € L

~;»be1ng perfopmed later 1n another CE]]u There are, however, serious prob- L 1311_

’lems assocwated w1th the construct1on and”operat1on of, remote canyons K ?"°

;\1nc1ud1ng ]arge and expens1ve bu1]d1nqs¢/ektens1ve mockup support faCII-‘p

)\ 3 3

L 1t1es, ]arqe eng1neer1ng support efforts, s1gn1f1cant spare parts 1nven- S
i e - .
tory, and rather ]enqthy operator tra1n1nq per1ods. These prob]ems are

¥
a -
A

especwa]]y s1qn1f1cant at the INFL where remote canyons have never ;gfa' e

g - P
s 5 n i =

o .
2, . -
o ’ ) ;e

ex1sted *“ o } . ux” R L. B c, . . B .
“ s'JU ' s e Ry < ‘ N T
Thereﬁgre, rather than emp?nv1nq a ranyon method “the phg]osopry fg e
‘ ;% AT h
be1nq used in the NNCF des1gn is to- opt1m1ze the "ap1ta1-co s R

4

personne] rad1at1on-exposure" prob]em by prov1d1ng remote ma1rtenance

capab111ty for only the faw]ure prone 1tems and reta1n1nq dlrect ma1n- .

“».
\

. tenance for all other 1tems. In mosf ca,es, erote maﬁntenance w11] be

restricted tofreplacement. However " when poss1h1e, des1gn w1]] a]]ow e
o /,

< >

in- p1ace remote. repa1r of fa1led equxpment

— ! ¢
= ll . | 0

wf equ1pment 1tems as to fa11ure probab1]1ty was

based on an in- ?épth study of the 1?—yr operating h1story of the hCF

. The class1f&cat1on‘

Th1s study showed that most ma1ntenance problems were be1nq Caused by a
relatmve]y few equ1pment 1tems 1nclud1ng process control va]ves wash
‘solutlon pumps, ca1c1ner f1u1d f]owmeters, ca]c1ner feed and. flow con- H
trol valves, calciner: feed and fuel nozz1es, HEPA f1lters, and samp11ng

equ1pment4 Therefore, in the NWCF these' items are being located in the

remnte’ maxntenance areas dxscusfed in" the fo]]ow1ng paragraphs and shown

in Figure 3. ' ‘ ' : ) | a }

.

R : 5 . o v R SN
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Valve quriddr; The valve corr1dor area extends aiong one side of

the bu1ﬂd1ng and contalns va]ves from the h]end and hold cel],-the
off-gas ce]] and the“adsorber ce11”*the mist eliminator~wash so]q-
t1on pump, some a1r11fts, and the procesq off gas HEDA filters.”

N

Th1s area is prov1ded w1th a numher of v1ew1ng w1hdows, a small

br1dge crane, and a wd11-mounted man1pu1ator that” can provide fu11

VP!th&] and hor1zonta] roveraqe of thé area and can be used to

- a3

7rep1ace any of the 1tems ]ocated in the area. A’ manxpgjator main-

t

':ienance aréa‘ﬁsl1ocatedwat one end of the valve corridor, élong -

ol

w1th a transfer port through which contaminated equ1pment and

f11ters may be 1ntroduced into the decontam1nat1on area.

z A ]
B S

=l

Feed F]oneter and Contro] Va]ve Cub1c1e This arga co%tiﬁns the

=

,v :_\ —éb 7 S 2 <

T Flowmeters and’ feed contro] va1ves ~Orv the,calc1ner feed 11res andﬁ

3.

is prov1ded W]Lh a w1ndow and set of master s]ave man1pu1ators~toi

perm1t rep]acemens\gF these devnces.‘ Portwons of the solids sam-

/'
N f U = S
~ -
¢

p11ng system a1e a]so located™ in "this area.

) %
B : ! & : 2

7 \, . =

Ca1c1ner Ce]1 The calciner cell cbntains the calciner vesse1»and

cyclone and is prov1ded with two viewing w1ndows, two sets of
master-slave maniup1ators,»a;e a transfer port. The remote tasks -
to”be_p@rfqrmed ?ﬁ this»erea are changeoﬂi of the cafcinér fuel and
feed ngzzles:%‘rhe calciner cell also contains a window frame and

two sleeves for the future addition of another viewing window and a

set of master-silave manipulators. . =

@
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O

éa for c]eaan of the process off—gas 1nc1ud1ng the quench system.
Th1s area 15 prov1ded w1th a v1ew1na w1ndow and a set of master»*]ave»

man1pulat0rs to ass1st'nnureplacement of the quench so]ut1on pumps;—u, B

L

L B . . g 2

b
@

5. Process Off-Gas Filter Cé]lmzfjhe NWCF process off-gas filtration

W

"system contains four parallel filter plenums, each-containing (in ~

&hser}es) a prefilter p]us two HEPA filters. ~Al!l remptp handing

L]

operat1ons are performed in th1s cell us1ng d wa]l-mounted e]ectro-
nechan1ca1, sungle ~arm man1pu1ator observed through a v1ew1nq !

w1ndow., The remote hand]1nq operat1ons are-

o = 7w

: 1)\ remov.nq and renJac1ng F1]ters

0, I

W ' 2) ,‘opevat1ng the)f1‘tLP e]evator mechan1sm for Tlowering or

wr‘cnsmg (sea11ng) the f1lters T .

+3) transportwng the f11ters from the f11ter cel]

il LIS =

4. fo Gas Cell. The off -gas ce11 contains a nunber of equ1pment 1tems K

» ) 5

4) 7renmv1ng +he f11ter hou,1nq door nor sea] rep]acement ®
5) ~‘remov1nq the elevator assemb]y for repawr and
"6) f1tter hous1no donr ma1ntenance.

o = Lo T o B s =
. ) < P = B -
N o b e - 2y

6L kémp]inn Cell. - NWCF process onerat1on w111 be mon1tored rout1ne1y

5

- by sanp11nq the contents of all major vesse]s, by samp11nq the. pro-

’ cess off—qas stream upstream and dnwnstrnam of each item of‘the

o

off—qas c]eanup equ1pment and by sampling the ca]c1ner bed solids.
L1qu1d and gas samples are collected in the Samp 1ing Cef1 and the
solids sample is collected in the Feed and F]éimeter Cubicle;?zAlli

.sampling is done remotely.
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The Samp]ing Cell is equipped w1th a shle1d1ng window and master-

E \s]ave man1pu1ators.h Al conpon nts of theasampling system can be

i‘1nate h1qh1y radnoact1ve process equ1pment 1tems. Each cell 1s 5,

prov1ded w1th sh1e1d1ng windows and master s Tave manipu]ators. A

celTs are aTso prov1ded g ] ) ° )

NN - e o, &
‘ALARA The qenera] rad1at1on exposure poT1cy of ACC-ICP at the

qremoved and repTaced remote]y ‘using master s]ave manipulators,‘a

P u TQ e Lyl
’ @ ™ Y
sh1e1ded transfer .cask,’ and a v1ew1nq andow. et 0
‘ g e w D g, - Tt
’,v {i . EE v . - n P ;' - <
; // ) a ® o B : B g ’ % >
Decontam1nat1on Area The two rema1n1ng attas provided with remoter
e =% o ®g &

: capab1]1t1es are the f1Tter process1ng ceTT and the decontaminatlon

N

cel. These areas are used to process the\contaminated process ~ _
rﬂn.
off—gas HEPA f11ters and prepare them for disposal and to decontam-

oL
; »

el

N =
,\~

«br1dge crann and a wal]-mounted manlpulator that are common to both

9 - y Ed

OPERATING PHILOSGPHY

Ny 7

e g

; Idaho Chem1ca1 Process1nq PTant (ICPP) is to br1ng both 1nd1v1dua1

‘and tota] pTant personne] rad1at1on exposurejto As- Low As--“

‘Reasonablj A h1evab1e (ALARA) Tevels AN ACC 1CP perdonnie are

charged w1th the respons1b111ty to reduce (1) personneT exposures,
( N

(2) uncontroTTed tontam1n\t1on, and, (3) ‘e leases of" rad1oact1v1ty=

to the env1rons The reduction’ of the above three 1tems w1th1n the

NWCF will be ach1eved by the max1mum use of the remote equ1pment
o

and techn1ques for operat1ons and ma1ntenance prev1oﬂs]y ment1oned
in this report Use of remote equ1pment and techn1ques e11m1nates

(1) ‘breaching contamlnated ceTT areas for malntenance act1v1t1es,

\.\\ - -
. < i =
{

\ . ! o

&




and (2) personnel bbntacf w;th contémiﬁated édﬁipmenti' Thus,'fhe
basic design obJect1ve of prov1d1ng a fac1l1ty with a max1mum on-
stream t1me that can be operated and ma1nta1ned w1th personne]
exposures and effluent releases as-low-as- reasonab]y ach1evab1e
(ALARA) will be achieved through the opt1mum use of the remote

equipment.

Contamination Control. Contamination will be controlled at 6r as

near the source as possible. Thus, primary control of contamina~
tion spread will be achieved throuqh ma1nta1n1ng the 1ntegr1tv of

the NWCF process versels and p1p1nq

In the NWCF, equipment can be transferred remotely from'pro¢ess to
decontamination areas also within the facilify. Since this equip-
ment does not enter personnel occupied areas, contamination is con-
fined to process cells. Through the use of the remote equipment,
there is a reduced requirement for entrance to NWCF process cells
and other areas containing radiocactive contamination. Thus, corre-
sponding reduction in contamination spread and clean-up results
along with a reduced need for lengthy decontamination, reduced gen-
eration of contaminated chemical wastes, and longer lifetimes for
process equipment and systems as the result of a reduced number of

decontamination cycles.
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CONTROL ROOM
\BLE?\ID AND HOLO CELL :
N ‘EED FLO\N’ME'\ El‘-‘l AND CONTROL VALVE CUBICLE

'
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