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Type of Decon

Process Description

Conclusions

1. High
Pressure
Watexr

2. Electro-
pelishing

3. Chemical

4, Abrasive

Uses water blasting at pres-—
sures up to 340 bar
(4,930 psi)

Currently used in French HLW
vitrification plant

Canister is made anode in an
electrolytic cell

Uses phosphoric acid as the
electrolyte

Currently industrial tech-
nigque for decontamination of
tools and equipment

Canister is immersed in a
solution that dissolves outer
surface layer

Used combination of hydro-
fluoric acid

Currently used for equipment
decon at Savannah River Plant

Uses glass frit as abrasive

Will not be effective in
removing contaminated oxide
films on the canisters

Adds undesirable by-products
(phosphate) to waste stream

Phosphate increases the
ligquidus temperature of boro-
silicate glass

Will remove baked-on contam-
ination

Good for remote cell because
of equipment simplicity

Major disadvantage is hydro-
flucric acid attack on in-cell
equipment and windows

Disposal of hydroflucric is
difficult

Will remove oxide film from

Blasting material canisters

' Possible to blast with glass o Will remove adherent waste
only or glass and water slurry glass from canister
Used. successfully in West o No extra waste processing
Germany for decon of contamin- equipment is needed
ated equipment © Best technique for DWPF

canister decon
Fig. 2~1. Canister Decontamination Techniques Considered by DWPF.
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Parameter

Dry (-80 Mesh) Frit
(No Water)

Frit (-80 Mesh)
With Water at
2.8 Bar

Frit (-80 Mesh)
With Water at

1. Time to Remove
Oxide From -
1000 cm?

2. Frit Consumption
per Canister

3. Water Consumption
per Canister

4. Surface Finish

5. Surface Topography

6. Frit Adhering to
Canister Surxface
After Blasting

7. Frit Adhering to
Canister Surface
After Rinse

8. Rinse Water

9. Estimated Nozzle
Life

10. Comments

v 2 Minutes

82 kg

None

100 rms

Unchanged

n 33 cm®

3

& 3 om® (RAdir)

None
130 Canisters
o Major problem
with dust control

and removal from
canister

A 3 Minutes

282 kg
379 %

100 rms
Unchanged

< 16 cm?®

v 3 em® (Watex)
379 ¢

500 Canisters

o Produced the

cleanest sur-
face

138 Rar

N 1 Minute
245 kg

4164 4

90 rms
Unchanged

< 16 cm®

N 3 em® {Water)
908 &

60 Canisters

o Most effective
in removing
molten glass

Fig. 2-2. 'DWEF Tegting of Abrasive Blasting.
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CELL AREA

High-Pressure

Water Plus Frit
High-Pressure Water//

Airx
Inlet

Canister[ \\ a

Air
Qutlet

Nozzle
hec anism

Frit
Slurry

SERVICE ARFA

High-Pressure Pump

Seleﬂ

L,

Frit
Hopper
rit
Slurry
Generator

SIS T/ 77777775777

Vi

T 7777777 77777777777

o Glass frit with low pressure water blasting for decontamination

o Bigh pressure water blasting for rinsing

o Glass frit with high pressure water blasting for spot decontamination

o Effluent pumped to feed input line on glass melter

Fig. 2-3.

Prototype DWPF Canister Decon System.
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Ttem

+ Qutside Diameter
» Height

» Meterijal

» Empty Weight

+ Full Weighf

« West Weight

« Activity/Canister -

+» Heat Cansister

+ Maximum Temperaiure

. Process

DWPF
610 mm
3,000 m
SUS 304L
475 kg
2350 kg
1880 kg
290,000 ci

811 watts

{Not Specified)

Joule Heated

QGeramic Melter

PNC

430 mm

1500 mm
SUS 304L

190 kg

560 kg

370 kg
400,000 ci
1500 watts

450C{in Center

of Qanister)

Joule Heated
Ceramic Meter

Fig.2—4 Comparison-of DWPF and PNC Canisters.
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S0l1lid Waste Cutup & Compaction in Drums
(755 mm > 900 mm high)

Drums Sealed and Leak Tested

Storage Racks

Process Cell

HELW Canisters Filled at Melter

Canisters Sealed and Leak Tested

Oxide Film Removed in Blasting Chamber

Storage Rack

fr= = s = — —
| Canister Transfer | |Maintenance cell
| Room l I
| |
| PNC Bottom | |
| Loading } [
J Waste Cask I
| | |
i f |
| | |
| | l
I Canister : :
i Transfer I
| Cask I i
| i [
I l |
[ S DU J L
R N 'i [
|
| Storage | }
| Racks | |
| | |
f i I
f I |
! | |
| Radiation | |
I Smear Test [ |
| | |
| Inspection | |
|
_____________ I
r 1 '
| Decon Lock | I
i ! |
| I I
| High Pressure t |
: . Spray Decon ]
|
I |
L L

Fig. 3-1.

Flow-of Waste Canisters and Drums.
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| service area |

[ e

R

—

STORAGE AREA

PROCESS CELL

5m

e 4.0

IOPERATING AISLE I

PLAN OF DECON CELL

CANISTER TRANSFER |

* DECON LOCK

INSPECTICN CELL _\

STORAGE AREA

—

0.3m —;

l 1FL
— 7 SGL
\_7/ 5.5
BiFL
8.0
PROCESS CELL J

ELEVATION OF DECCN CELL

Fig. 3-2.

Pilot Plan Configuration
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INSPECTION CELL
DECON LOCK
e
ROBOTICS ARM WITH
HIGH PRESSURE
SPRAY WAND
-
%
L1
/
"
L1
{ !
: [ I %
A. OPEN SPRAY
Fig. 3-3.

INSPECTION CELL

DECON LOCK

HIGH PRESSURE
SPRAY JETS ™

I

r A

)=

=

-

BELLJAR CHAMBER

o

.

J |\ A - -

Options for Canister Decon Lock.

B, CLOSED CHAMBER
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Fig. 4-1. Location of Canister Decon System.
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LIFTING Su0TS —\

\—TO CABLE REEL

THE DOOR DRIVE SYSTEM 1S THE

SAME AS THE
TOP RUNNIMNG

ACECO 80 TOM
BROLE DRVE &

[1C e
C ‘.gx‘ : N 1
] 1 []
]
e ol

nﬁ?nﬂomuu&

LTM

SHIELD DOOR
DECOM LOCK

STEEL DOOR
APPROY, [7.72 TOMWE

UTRIGGER WHEEL

) ROULER BEARING —\ . u
.

UFTING LUG

HUW CAWNSTER .

SOUD WASTE CANSTER—— ! l I
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| il

 nbind T
IEE] vticewrtem [}
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SUBING 10P

CAM FOLLOWER

=

CFHL-E-5
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1
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/
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WD PRODXTS
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ManUAL D2ivE
(APACT TOOL)

~ END MOUNTED REDUCER SINGLE REDUCTION ¥
MOOEL MO, 1B GLY LON BASE (WATER TIoHT)
BATIO 15:1, Ul & BRPPM OUTPUT TORQUE 506 (14U LBAY
NORSE nuo PRODUNCTS

MOTOR ENCLOSED NEMA. C-FLANGE M

V2 KP ,FRAME Si2E S0 (WAIER ﬂerr)
3 PHASE. £30/4aD VAL

MORSE IND, PRODULTS

b

/ SPUR oRAR
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_ 1
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LIvR)

GENERAL NOTES
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SiB CRAMNE MODIFICATION
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COMMERCTIAL
COMPONENTS PROCUREMENT
ITEM & MATERIAL |FABRICATICN | ENGINEERING TIME TOTAL

DECON CELL
A. Seal Door¥* $ 5,600 ¢ 5,800 $ 12,000 & Months $ 23,400
B. Jib Crane Assy.* |[$ 11,400 § 9,700 $ 15,000 B8 Months |% 36,100
C. Wall Mount $ 225,000 $ 25,000 $ 40,000 13 Months $ 290,000

Manipulator*
D. Miscellaneous $ 6,400 $ 20,000 $ 38,200 7 Months $ 64,600

Equipment
E. Shield Door* $ 34,900 $ 28,800 $ 29,000 9 Months $ 92,700
F. Spray System $ 53,900| $ 15,000 $ 24,900 5 Months |$ 93,800
G. Transfer Cart* $ 8,800 $ 12,300 $ 37,000 10 Months $ 58,100
INSPECTION CELL
A. 3 Ton Crane* 3 25,000 —— $ 6,900 7 Months $ 31,900
B. Telescoping Tube*|$ 850,000| $ 5,900 $ 7,500 15 Months |$ 863,400
C. M/S Manipulator |$ 130,000 - $ 6,200 10 Months [$ 136,200

{(Pair) *
D. Manipulator Arm* |$ 150,000| $ 5,900 $ 9,500 15 Months $ 165,400
E. Miscellaneous $ 6,600 $ 7,500 $ 10,000 7 Months $ 24,100

Equipment
F. Glove Box $ 2,900 $ 6,200 $ 6,900 5 Months $ 16,000

TOTALS $1,510,500| $142,100 $243,100 $1,895,700

*Control Systems Included

Fig. 7-1. Cost and Schedule Estimate.
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APPENDIX A

EQUIPMENT SUPPLIER INFORMATION
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EQUIPMENT SUPPLIER
High Pressure National Liquid Blast
Spray System 29830 Beck Road

Wixom, MI 48016

Seal Door De~5ta-Co
Power Clamps 350 Midland Avenue
Detroit, MI 48203

Jib Crane ' Hercules Ind.
Nashville, TN

Seal Door Saginaw Steering Gear Div.
. Actuator ' Actuator Products Group
Saginaw, MI 48603

3 Ton Bridge Crane American Crane & Equipmént-Co;
605 01d Swede Road -
Douglassville, PA 79518
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NLB EQUIPMENT IS JOB-DESIGNED . . .
SELECT THE RIGHT MODEL FOR THE JOB!

NATIONAL LIQUID RLAST
29220 ReCK ROAD
WIXOM M. 485096 USA

All NLB waterblasting models carry a one-year conditional warranty. Our in-
dustrial units, equipped with either diesel, gasoline or propane powered engines,
are skid- or trailer-mounted. Electrical powered NLB blasters are availabie in drip-
proof, TEFC*, or explosion-proof models, and may be skid- or dolly-mounted.

* Totally Enclosed, Fan-Cooled

Electrical Model GPM PSI Electrical Model GPM PSI
¥ 1 10150 25 10,000 10100E 15 10,000
BI50E 32 8,000 8100E 19 8000
6i50E 40 6,000 6100E 23 6,000
4150E 64 4,000
10125E 20 10,000 S50E 14.75 5,000
B125E 26 8,000 350E 22 3,000
6125E 36 6,000
1075E 12 10,000 530E 9 5,000
875E 16 8,000 330E 12 3,000
675E 20 6.000
47SE 32 4,000
1060E 10 10,000 315E 7.5 3000 |
860F 12 8,000 ¥ [=isE 9 2.000__ |
660E 16 6,000 115 105 1.500
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xair/
powered
toggle
actions

DE - S1A-CO
CAT 4 BO-A

hold?down action

¥ series 807

The mechanical advantage of the De-Sta-Co over-center toggle action
linkage is combined with the power of a pneumatic {or hydraulic) cylinder.
This provides an econormical actuating linkage or holding device easily
adapted to a wide variety of applications. Ease and flexibility of instal-
lation make them ideal for shortrun set ups where the cost of other tooling
methods would be prohibitive. They are completely assembled and ready
to operate. You simply mount, atlach shop air line through any four way
valving. You have a choice of hold-down action or straight-line action in
a wide variety of sizes. Even a complete loss of pressure will not cause
them to cycle. Any combination of units can be operated simulianeously
or sequentially. Many other standard off-the-shelf tooling items can be
easily attached to or combined with these units.

Model 807-L has a solid steel hold-down bar furnished
with separate bolt retainer. Bar can be cut off before bolt
retainer is welded in place. Lateral position of spindie or
fixture is then permanently fixed. Model 807-UL (illus-
trated) is equipped with a U-bar and flanged washers for
easy lateral or venrtical positioning of spindle. Double
acting cytinder has 1-1/8" bore, 1-7/8" stroke with V-
block packing and built in flow control. Bar opens 922

series 810

All features are similar to those shown for 807 series.
Double acting cylinder has 1-1/2" bore, 2-1/4" stroke
with flow control restrictive fittings. Bar opens 95°%

model 847

Both the Model 8B47-S {solid bar) and the B47-U have the
De-Sta-Co Guided Bar feature. This feature provides
four-point, rather than two-point, side support o the
held-down bar. Assures long life and operating accuracy.
Double acting cylinder has 2" bore, 2-1/4" stroke with
restrictive flow control fittings. All features are similar
to those shown for 807 and 810 series. Bar opens 95°

model 858

All pivot points have hardened bushings fitted with hard-
ened steel pivot pins. Most parts are forged alloy steel
machined to close tolerances. The 2-1/2" bore, 3-1/2"
stroke doubte acting cylinder is equipped with restric-
tive flow contro! fittings. Base of the unit is a 1/2" thick
steel plate. The 1" x 1-3/8" steel hold-down bar may be
cut off, drilled and tapped or welded to adapt to any
application. Bar opens 92°2

mOdel 868 extra clearance

With the hold-down bar at right angle to
the cylinder, thismodel providesmaximum
end clearance. It is ideally suited to rotary
indexing tables and injection molding
fixtures. 1t can also be mounted with the
cylinder horizontal in which case the hold-’
down bar pulls back toward itself. The
2-1/2" bore, 3-1/2" stroke double acting
cylinderisfurnishedwith restrictivefittings.

—38—

POWER OPERATED HOLD-DOWN ACTION

Model
No. P A o E F G H 4
WlorL | 9% |3 (3% | v 1% [ 1% | % | %
207-UL| 9% [ M1 % | R %
B10-5 | 12%s 13| 30| % | P¥ie| 1% | 1% | %ie
[ 810-U | 2% ]3%6 | 3% %o | 1¥e[13%e | 1% | Y
847-8 | 16%4] 4 4% % 2% |14 | 1YW | Y
847-U | l6tae|4 4% 1% [2W |16 |14 | %
858 18%: |7 43 — 32 || B
_.|"
LTS
T o
FeR ¥y
iy BCRTWS
O R
Y NPT
ENLDER BORE &Y RESTRICTCR
FrrTIaS
CYLIHPER STROKE 3% EIPLACES
EABALITY 250 PH-AR
LT TS
[ Tp—-E
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AMEE-BRACE JiB CRANE

Model A WL | Unit
No,r' Fi. | B | [ l G Lbs.i Price
v 1000 LB. CAPACITY
v ) 3 | T a1 | 444,00
20 | 35| & 403 | 470.00
22 | 36°| BC | 52t | 540.00
26° | 36" | W0C | 622 685.00
28" | 36 | wC | r42| 71000
sz | a0 | 12C | 926{ 850.00
a4 | 40 | 127C | 10151 B95.00
2000 LB. CAPACITY
zz | as | @ 393 | s10.00
26 | 36 {107 469 [ 540.00
2| 40 | 12 597 | £90.00
3¢ | 40" | 12°C | 863 | B80.O
3z | 4o 1 12C | 999 ]| 92000
Ir | 500 | 15°C | 1263 [1175.00
3 | oo 1 16-C | 1372 1119500
4000 LB, CAPACITY :
26" | 50| 12 561 | 744.00
28 | 50 | 12 616 | #72.00
3o | 50| 15 815 | 850.00
30 | 50 | 15C {1143 | 1171.00
30- | 50 | 15°C {1311 {1278.00
30" | 50" | 18°C | 1579 {1448.00
30- | &0 | 18¢C | 1801 | 1589.00
5000 LB. CAPACITY
F berepe | 591 | BB5.00
39 | 5o |12 759 | 92s8.00
a0 | 50 |15 975 | 1064.00
307 | 507 | 157G | 1195 [1204.00
39 | &0 | e-C |1481 |1386.00
32 | 76 | 20C | 1860 {1627.00
32 | 76 | 200C | 227¢ [1867.00
10,000 LB. CAPACITY
o [ae [ 60 J1zr [|1180 J1308.75
0" | a8 | 60" | 15" 1390 [1426.25
0~ | 38 | 60 | 187 1521 [1499.95
o0 | a8 [ 60" | 18°C 1794 |1651.25
‘o | 3107 700 | 20°C 2512 |2052.50
‘g~ § 3110°f 80" | 24°C | 3020 |2334.95
39-26 | 2000~ § 910°] 80" | 24C | 3308 |2498.25

The lerter “C" in the G dimension column indicales beams
which are channel capped,

ALLOW 3 - 4 WEEKS FOR SHIPMENT
FOB NASHVILLE
OR CHIO

Besldadimensionsareforgeneralreference only. Fors
mezsure equipmesit when received or request a certitied drawing,

AFFORDS MAXIMUM HEADF«]I
| A

# Frees Costly Mobile Equipment From
Routine Servicing Jobs Better Performed
By A Low-Cost Jib Crane,

B Perfect Answer To Your Jib Crane
Requirements If There Is No Overhead
Obstruction And 220° Of Boom Rolation
Is Adequate.

rvrE—

HERCIILES

industries

Bashary Tenseriee U A

1000 TO 10.000 LB. CAPACITY for use where close hook appreach 1o the vertical member
is nol necessary. This type of constuction raslricts trofley aclion fo the funhest extremity
af knee-brace but smaller capacily cranes have been modified 1o minimize 1his brace limitation,
Jib crane is designes 1o be atiached lo a properly engineered huiiding cofurnn, wall or similar
support. Any standard trolley equipped with eleciric, pneumabic or hand chain hoist can be
adjusted to operate on lower flange of jib boom.

ALL STEEL HINGE ASSEMBLIES are equipped with steel pins. bronze beatings and hardened
thrust washers. All bearing surfaces are bHed lor pressure lubricalion, assuring free swinging
jib under all toading congditions. Fabricaled steel brackeis clamp on both sides of vertical mem-
ter of jib crane thus alfording double shear on all parls of the hinge. Celumn mounted, this
crane affords a 220 degree are . , . wall mounted, 180 degrees, Brackel cannol turn fulf
220 degrees unless mounted away from upright surlace,

All thase cranes bear our warranty as o worhmanship but since each crane is labricated
upon receipt of speciiicatians, the 10 day free trlal privilege is waived and order is not sub-

jeet 1o cancetialion,

cificl

please

200° BRACKET JIB CRANE

FREES COSTLY MOBILE EQUIFMENT FROM AOUTINE SERVICING JOBS BETTER PER-
FORMED BY A LOW-COST JI8 CRANE. :

ALL THESE CRANES BEAR OUR WARRANTY AS TO WORKMANSHIP BUT SINCE EACH
CRANE IS FABRICATED LIPON RECE:PT OF SPECIFICATIONS, THE 10 DAY FREE TRIAL

FREE-STANDING—USEFUL WHERE LIMITED SWING
IS APPLICABLE AND OVER HEAD SPACE WILL PERMIT

PRIVILEGE IS WAIVED AND ORDER IS NOT SUBJEGT TO CANCELLATIGN. 1,000 TO 10,000 LB. CAPACITY
Modef A" G| R Wi | uni [Modetf-a e |H| we | ouni
No. |A.| "C" In. | In. |Lbs.| Price | No. {FL | “C" in, | In. | Lbs. | Price
1000 Lb. Capacity—10' “B" Dimen, 2000 Lb. Capacity—10' "B” Dimen,
ar-sa| e | 135 6| 30 | B48] 974.00{37-87| 8 |13'5". | 6 | 26]|1002] 1050.c0
3701 10 { 140 6| 30| saz| 998.00|37-88/10 | 14'0" | & |ac|+089| 1236.00
37-82] 12 | 146" 6| 30 |ro00[1072.00|37-89] 12 | 146" | & |42|13a1] 1270.00
37-83{ 14 § 150" 6| 35 [1181}1326.00{37-90] 14 | 150" 7 |42{1552] 152200
. 3reaje |15 | 6| 36 [r245)1410.00[37-81 (16 1 158" | 7 |42]1662] 1586.00
3785 1B | 1527 7| 42 p1715|1655.00|a-92[ 18 {162 B | 48{2157 | 2062.00
37-88| 20 { 16°107| @ | 42 |1814]|1734.00|37-93 20 | 16710" | 10 [ 48 [2345| 2156.00
4000 Lb. Capacity—12" “B" Dimen €000 Lb. Capacity—12' “B" Dimen.
3801 8 {155 7| 42 }1634|1342.50{38-08| 8 | 155" | 8 | 482072 | 1528.75
38-02| 10 | 1670 7| 40 |1972{1561.25|38-09]{ 10 | 16°0" 8 | 48|2267 | 1622.50
380312 | 166" 8| 48 |2195|1661.25(38.10[12 | 16'6" | 10 |54 |2703| 1837.50
38-04| 14 | 17707 8| 48 |2395|1737.80[38-11 14 [17°0" | 10 {54 |3144 | 2058.75 PERFECT ANSWER TO YOUR JiB CRANE RE-
w0816 1178 10| 48 |2596|1857.50}38-12116 | 17’6~ |10 |54 {3218 2094.85 3 QUIREMENTS IF THERE {S NO OVERKEAD OB-.
(806] 18 [ 182" | 10] 54 13404] 21387503813 |18 |18'2 |12 | 54 s47a| 2187.50 STRUCTION AND 200* OF BOOM ROTATION 5
38-07| 20 | 18'10°| 12| 54 |3481]|2601.25)|38-14|20 | 18-107 | 12C( 54 J 4274 | 2601.25 ADEQUATE.
- ” HEAYY WALL PIPE SECTION MAST, standard |-
10,000 Lb. Capacity—12 beam i boom, Fits any Urelley normally fumished
-8t 8 || 10] 48 ORDER NOW FOR THOSE with elactric pneumatic or hand chain hoist.
sl |17 | 12] 54 AREAS IN YOUR PLANT JIB GAANE is designed 1o be free standing when al-
as17|12 |18 | 12 54 THAT REQUIRE JIB CRANE tached to & proper faurdation or adequately reinlorced
an1a|14 |1ox | 1260 LIFTING AND MOVING cenerete floor. [t is best suited for sefvicing areas be-
1|18 fzo2r | 12]60 EFFICIENCY, tween columns when located below overhiead cranes.
W18 (2107 | 15 60 ALL STEEL HINGE ASSEMBLIES are equipped with
L Mj20 {29 | 15 60 bronze bearings and hardened thrusl washers. All bearing surfaces are fitted for pressura

Ahrwg dimanalons are for general raference only. For specific Instaflation dimensions
Pl & messure equipment whan recelved or requant a cartified drawlng. All boom sizes
wit 14 tatter “C" indicates beams which are channel capped for additional Stability.

ktwication assuring a kpe-swinging jib under all load condiions. Diagonat tie-reds are fumished
with fong threaded adjustment for figld laveling of boom.

FOB NASHVILLE AND CHIO

PRICES ARE FOR YOUR ESTIMATING CONVENIENCE, PLEASE CALL OR WRITE FOR CURRENT QUOTATIONS,
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RS WRW DICER LMD oy wrry

CAT.# D3 05

Choose the Performance Pak that Meets Your Job Reguirements

Voltage RLa‘:iandg
12 vde 750
12 vdc 750
12 vde 1,500
12 vdc
110 vac 500
Movae 50
110 vac 1,506“.
110 vac 1,50Q

1,500

Strok
{in.}

12-

2 E:::l Ampere Life n Part
InfSec. - Draw* Inches® Number
11 22 160,000 5703605
11 22— 160,000 5703552
0.4:1 ) 15 : 5704114
. 04 i 16 5'704273
| 0.6_ - 1.5 220,006 570359-1
Ces s smwms
C o2 15 moow  smems
0.-; B 1.5 ‘";703865

6.248

6.248

6.248

6,248
6,310
6.310

6.310

6.310

13.766
21,765
13.766
21,766
13,766
217.7575 7
‘;3.TBEA

21.766

c D
se 5000
16628 6000
8828 6000
e so00
8.828 6.688
team  ce
8oz . 688
P

£

——

2.500

2,500

2,500

2.500

3.000

3.000

H
3.000 |

—_——

*At rated load. Contact Saginaw Steering Gear whera life |s not given.

NOTE: 110 vac molors equipped with sclenold brake. Capacitor and capacitor mounting bracket supplied as separate Iltems.

o Static Load Capacity—3,000 pounds.
o Overtravel Limits—Integral slip-clutch freewheels at ends of stroke.

o External Stops—FExternal mechanical stops should not be used. Internal stops are provided
at extreme ends of travel. Electrical limit switches can be used to limit stroke.

s Duty Cycle—Standard motors have 30% duty cycle rating (intermittent operation).

» Modified Specifications—Contact Actuator Products Group for availability of Performance
Pak Actuators built to other than standard specifications.

Saginaw Steering Gear Div.

3.000 |

D |
E - -
0.5156 Dia.
5.875
9 0.500 Dia. =&
e M
1.000 . T 2R\
Dia. \ 1.000 Dia. / -4
B R N
1.562 ] @
lvans : 0,500+ C (Retracted Length) - ] [ e
255— | Loam
3.125 . B {Refracted Length)
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HOIST DATA CRANE DATA
Height Hoist, Troltey Span Bridge \::‘rr:él Trav,
Cap. Holx| of Speed Weight B c D L F Welghi Load Wheel
Ton Type Lify FPM Lbs. Feel ibr Lbs, Dia.
-20 11" 3800 3500 ™
20-26 1-3" 5100 3800 ™
222-5326 262" 26 1400 21 3-4" 24" 26-33 1'-4" 6800 4400 7
222-8326 ag.2" 26 1500 -1 34" 24" 33-40 1’4" 8800 4900 7"
2 40-46 1'-g" 11200 5500 "
46-52 1-11* 13100 5000 9"
52-59 a2t 16400 6800 9
P 20 11" 4000 4500 ™
202-5426 19'-8" 20 1500 2.1 2-7" 28" 20-26 1-2" 5300 5000 7"
9’{< 222-B426 28-8" 20 1600 2-1" 27 2-§” 26-33 14" 7200 5600 7™
28218-1226 263" a2 1700 22" 3-0" 2-7" 33-40 17" 9300 5100 9"
3 2821B-2226 52-6" a2 1800 -z 30" -1 40-46 1-9" 11860 6800 9"
46-52 -1 14300 7400 9"
52-59 2-3" 17000 8000 9"
-20 -2 5500 7000 [N
222-B526 19°-1" 13 2000 21" 3-6" 2-6" 20-26 14" 7000 7600 9"
2821B-1426 131" 16 2100 22" 3-2" 27" 26-33 17" 000 8200 9"
2821B-2426 263" 16 £200 2.2" 3-2" 27" 33-40 19" 11500 s0O00 g
5 223-1326 21-10" 26 2200 24" 24" 27" 40-46 1-11" 14000 9800 9"
223-2326 33-10" 26 2300 24" &'-4" 27" 46-52 22" 17000 10400 o
2841B-1226 | 48.0" 40 2700 2-g" 4-8" 2-g" 52:56 23" 20000 11000 12"
-20 1-2" 5700 8200 g
2621B-1426 13-1" 16 2100 22" F-2" 2.7 20-26 1-4" 7200 8700 o
28218-2426 26-3" 16 2200 .o 3-2" 2.7 26-33 17 9400 9500 g
2231426 16-4" 20 2300 2-4" 3-6" 27" 33-40 1-9" 12800 10500 g*
6 223-2426 25-5" 20 2400 24" 3-6" b 40-46 22" 14700 11000 12"
28418-1226 | 480" 40 2700 7-g” 4-8" 2-g° 46-54 22" 18000 11800 12"
2821B-1626 8-g” 11 2200 23" 39" z-7 -20 1-3" 6000 9700 9"
2821B-2626 17-6" 11 2300 2-2" 3-8 27" 20-26 14" 7600 10400 9
223-1426 164" 20 2300 2-q" 3-g" 27 26-33 1-9" 10200 11300 12"
7% 223-2426 25'-5" 20 2400 -4 3-6" 2'-7" 33-40 2-0" 13200 12100 12"
2841B-1326 | 32-p" 26 2900 2g" 56" 28" 40-46 20" 15000 12700 12"
28416-2326 | 50-4" 26 az00 2.9" 5'-5" 2-g" 46-52 23" 18900 13600 12"
-20 14" 6200 12400 12
223-9425 25'-5" 13.5 2600 2-4" 3-8" 7 20-26 17" 8100 13200 12"
2841B-1426 | 240" 20 3800 2-9" 4-4" 2-10" 26-33 1-8" 10900 14200 12"
2841B-2426 | 3r-g- 20 4200 2.9" 44" 210" 33-40 29" 15000 15400 124
10 40-46 2.2 17300 | 15800 12"
46-48 73" 17900 16200 12

 AMERICAN CRAVE ¢ equ

Above listed hoisls are our mosl popular units,
many others are available — see brochure no. 26-1.

Weight of bridge is without heist.
Weights of hoists w/trolley are shown in brochure no. 26-1.
Maximum wheel lvad shown does not include impact.

ACECO reserves the right to make change without nolice.

CAT.3t §5-]

PmeA/T CO.
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DECONTAM INATION PROCESSES

FOR WASTE GLASS CANISTERS

W. NEVYN RANKIN E. I du Pont de Nemours & Company

Savannah River Laboratory, Aiken, South Carolina 29808

Received December 14, 1981 .
Accepted for Publication May 13, 1982

A Defense Waste Processing Facility (DWPF) is
currently being designed to convert Savannah River
Plant liquid, high-level radioactive waste into a solid
form, such as borosilicate glass. To prevent the spread
of radioactivity, the outside of tire canisters of waste
glass must have very low levels of smearable radio-
active contamination before they are removed from
the DWPF, Several techniques were considered for
canister decontamination: high-pressure water spray,
electropolishing, chemical dissolution, and abrasive
. blasting.

An abrasive blasting technique using a glass frit
slurry has been selected for use in the DWPF. No
edditional equipment is needed to process waste
generated from decontamination. Frit used as the
abrasive will be mixed with the waste and fed to the
glass melter. In contrast, chemical and electrochern-
ical techniques require more space in the DWPF, and
produce large amounts of contaminated by-products,
which are difficult to immobilize by vitrification.

INTRODUCTION

The Savannah River Plant (SRP), operated for
the U.S. Department of Energy by E. 1. du Pont de
Nemours & Company, has preduced nuclear materials
for national defense and other applications since
1953. A program is currently under way at SRP to
convert the liquid, high-level radioactive waste
generated by these operations from a liquid into an
immobile solid form. The Defense Waste Processing
Facility (DWPF), expected to start up in 1988, is
being designed to convert this liquid waste into a
glassy solid, which has been selected as the reference
waste form.
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In the present reference process, waste slurry
is mixed with glass frit and processed at 1150°C in a
Joule-heated ceramic melter. At this temperature,
the waste is dissolved in the molten glass. The molten
product is then poured into Type 304L stainless steel
canisters. To prevent the spread of radioactive con-
tamination, canisters of waste glass will have to be
decontaminated before they are removed from the
processing facility.

This paper describes the development of frit
blasting as the technique to decontaminate SRP waste
glass canisters.

DECONTAMINATION TECHNIQUES CONSIDERED

The following decontamination techniques were
considered for this application.

High-Pressure Water

High-pressure water blasting consists of spraying
the surface of the canister with water at up to 340
bar (4930 psi). A process using high-pressure water
is used by the French to clean the outside of their
canisters of waste glass.!

This process was not expected to provide suffi
cient decontamination for SRP waste glass canisters.
Contamination is expected to be incorporated in an
oxide film. The ability to remove waste glass adhering
to the outside of the canister (in case of an accidental
glass spill) was also desired.

Electropolishing

In electropolishing, the piece being decontam-
inated is made the anode in an electrolytic cell. This
technique has been tested on actual contaminated
canisters and is now being commercialized in the
nuclear industry.?

There are disadvantages to this technique in the
application at SRP.

NOV. 1982
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1. Adherent glass is removed from a canister
surface mostly by undercutting rather than by dis-
solution. A large cross section of the canister wall
could, therefore, be lost.

2, These processes use chemicals, such as phos-
phoric acid, which add large amounts of by-products,
such as phosphate to the waste stream. High levels
of phosphate increase the liquidus temperatu:e of
borosilicate glass.?

Since extensive development of this process had
been undertaken at Pacific Northwest Laboratory,
no further development at SRP was necessary.

Chiemical Technigues

Chemical decontamination techniques are ideally
suited to remofe operations because of their sim-
plicity. The canister is immersed in solutions that
dissolve the contaminated outer portion of its sur-
face. The canister is then rinsed to remove dissolved
contamination.

A technique that includes the use of HNO;-HF
and oxalic acid (H,C,0,) was previously developed
{Table I) at SRP to decontaminate stainless steel.
The HNO,-HF was selected to remove the oxide film
from the stainless steel. These acids are widely used
as a standard practice for cleaning and descaling
stainless steel parts.* The H,C,0, is extensively used
for decontamination.®

Removing Baked-On Contamination

The ability of the HNO4-HF and H,C,0, tech-
nique to remove baked-on contamination from Type
304L stainless steel specimens was evaluated. Speci-
mens were contaminated up to 300 000 dis(alpha)/
(min-dm?) by placing one drop of a plutonium
nitrate solution in the center of one face of each
specimen. The specimens were then heated for 16 h
at 600°C in air to produce an oxide film similar to
the film expected on the outside of canisters filled

Rankin  WASTE CANISTER DECONTAMINATION
with waste glass. Specimens were carried through
the chemical decontamination process and were then
smeared to determine the amount of contamination
remaining.

The results of this evaluation showed that this
chemical technique successfully removed the baked-
on contamination. It was also noted that there was
a correlation between oxide removal and decontam-
ination. The amount of contamination remaining on
the surfaces of specimens was proportional to the
amount of oxide remaining on the surfaces.

Disadvantages

There are disadvantages fo using hydrofluoric
acid in a remote facility because of its corrosivity.
Hydrofluoric acid vapor corrosion throughout the
entire cell block is possible. Process vessels and
exhaust ducts would have to be fabricated from more
expensive, corrpsionresistant materials, Even the
glass windows of the cells could be etched by the
hydrofluoric acid, Disposal of hydrofluoric-acid-
containing waste would also be difficult. Because
of these disadvantages, alternative decontamination
techniques were investigated.

Ahrasive Blasting Techniques

Abrasive blasting effectively removes oxide films
from metal surfaces. If the correlation between oxide
removal and decontamination noted in tests with
chemical techniques is true, then decontamination
could be affected by this technigue. Abrasive blasting
would also remove adherent waste glass from canister
surfaces. In abrasive blasting, a stream of abrasive
materia! impinges on the surface to be decontam-
inated. The action can be varied to scour or polish
the surface, depending on the type of abrasive and
the condition of application.® A slurry abrasive
blasting technique is successfully used in Germany in
a facility to decontaminate decommissioned radio-
active equipment.®

TABLE 1
Chemical Decontamination Process
Time

Step Selution Concentration Temperature (h)
Etch . HNO;-HF 39 M HNO,-0.4 M HF Room temperature 1
Rinse H0 Room temperature

Clean H,C;0,4 100 g/f Boiling 1
Rinse B0 Room temperature

Etch HNO,;-HF 3.9 M HNO;-0.4 M BF Room temperature 1
Rinse H,0 Room temperature

Clean H,C;0,4 100 g/2 Boiling 1
Rinse H,O Room temperature

315

NUCLEAR TECHNGLOGY VOL.59 NOV. 1982



PNC SN851—84—03

Rankin WASTE CANISTER DECONTAMINATION

Abrasive blasting would have several benefits
compared to the HNOyHF, H,C,0,4 process. If glass
frit were used as the abrasive, no extra process equip-
ment would be needed for waste from decontamina-
tion because the spent frit couid be used to make
waste glass (equipment for processing water and air
would be shared with other processes). Less expensive
materials of construction could be used in the DWPF,
since resistance to HF would not be required.

Oxide Removal Test

The ability of abrasive blasting to remove an-

oxide film from Type 304L stainless steel was demon-
strated with several abrasives, including the glass frit
that will be used in waste glass production. Specimens
were blasted with dry abrasive, water plus abrasive,
and high-pressure water (no abrasive).

The results of this test show that abrasive blast-
ing, with the glass frit as the abrasive, is very effective
for removing oxide from Type 304L stainless steel.
Blasting with both dry frit and water plus frit for
only 5 s removed the oxide from 2.5- X 7.6-cm
(1- X 3-in.) specimens. The change in specimen thick-
ness was <0.0254 mm (0.001 in.). High-pressure
water blasting (no abrasive) failed to remove any
oxide in 30s.

Decontamination Test

The ability of abrasive blasting techniques with
glass frit to remove baked-on radioactive contamina-
tion from the surface of Type 304L stainless steel
was demonstrated. Four blasting techniques were
used in this fest: dry-abrasive blasting, dry-abrasive
blasting with water, high-pressure water blasting,
and high-pressure water blasting with abrasive. Frit
was used in all techniques with abrasive.

The following two types of specimens were used
in these tests.

1. Specimens with baked-on alpha contamination:
These specimens were 2.5- X 7.6em (l- X 3-in.)
coupons of Type 304L stainless steel. The specimens
were contaminated with up to 400 000 dis(alpha)/

(min-dm?); then they were heated for 16 h at 600°C

to incorporate this contamination in an oxide film
similar to that expected on a canister containing
waste glass.

2. Specimens with alpha, beta, and gamma con-
tamination: These specimens were 9.5-mm X 7.6cm
(0.375- X 3-in.) coupons of Type 304L stainless steel
that were suspended inside the vapor space of a
melter for up to 20 h while the melter was producing
waste glass at 1200°C.

These specimens were both oxidized and covered
with a white film. Smearable contamination was
9 X 10° dis/min alpha, beta, and gamma. Gamma scan

316

analyses of acid solutions used to remove this mate-
rial showed that the contamination removed was
primarily !*’Cs. This is only one of the contaminants
expected in the DWPF environment.

The results of the tests (Table 1) showed that any
of the blasting techniques, with frit, removed all
smearable contamination from the Type 304L stain-
less steel specimens. Blasting with 69 bar (1000 psi)
of water only (no abrasive) reduced, but did not elim-
inate, smearable contamination. This verified the
comrelation between decontamination and oxide
removal observed in tests with chemical techniques.

The amount of glass frit and water necessary to
decontaminate an entire canister was determined
from the amounts used in these tests. These predic-
tions showed that the amount of frit consumed by
each process tested was well below the amount of
frit in a canister of waste glass [>>909 kg (2000 Ib)].
The amount of water required for this process could
be handled with equipment needed in the DWPF for
other processes. .

Equipment to contain radioactivity removed from
canisters by abrasive blasting was designed from
standard concepts for the nuclear industry. Both
airborne and liquid radioactivity were successfully
contained.

No disadvantage was identified in laboratory-
scale tests of abrasive blasting decontamination tech-
niques, It was, therefore, concluded that further
investigation of the adaptability of these techniques
to the DWPF was justified.

LARGE-SCALE TESTING OF ABRASIVE
BLASTING TECHNIQUES

Four abrasive blasting processes and high-pressure
water without an abrasive were investigated in large-
scale tests to determine which technique was most
suitable for the application at SRP. The processes
were compared as to their ability to remove an oxide
film from Type 304L stainless steel plates. The
criteria used to evaluate the cleaning effectiveness
were oxide removal, consumption rate (of abrasive
and water), surface finish produced, surface topog-
raphy produced, surface cleanliness (from adherent
abrasive), and nozzle lifetime. The results of these
tests are given in Table III and are summarized
below.

Frit Blasting

A slurry of frit in water was propelled at 2.8 bar
(40 psi) against the surface being cleaned. This low-’
pressure blasting technique produced the cleanest
surface of zil the processes tested. There was less
loose frit on the surface and less frit observed in
the surface topography. No dusting is associated with
frit blasting, and it may be feasible to flush the

NUCLEAR TECHNOLOGY VOL.59 NOV. 1982
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TABLE Ii
Results of Decontamination Tests
Smearable Contamination
Before After
Melter Melter
o Projected

Dccontarn.matlon Baked-On Br Baked-On By Consumption

Technique (o dis/min) | (« dis/min) | count/min®) | (adis/min) | (xdis/min) | count/min®) Rate/Canister
D:y—?brasive .200 000 4000 9x10° Background® Backgroundb Background® | 227 kg
blasting to (500 1b) frit

' 400 000
Dry-abrasive 200 000 4000 9X10° | Background® | Background® | Background® | 227 kg
blasting with 1o {500 1b) frit
H,0 attachment 400 000 757 2
(200 gal) H,0

High-pres§ure 200000 4000 9% 10° Upto 3690 | Upto 354 Upto 68000 | 18925082
H,O blasting to (50 000 gal} H,0
{69 bar; 400 000
1000 psi)
High-pressure 200 000 4000 "9X10° | Background® | Background® | Background® | 13248 ¢
H,0 blasting to (3500 gal) H,O
{69 bar; 400 000 227 kg
1000 psi) (500 Ib) frit
with frit

31 mR/h = 4000 count/min.

he smears from these specimens were counted in specially shielded counters where the background is <4.countf24 h alpha and

<0.2 count/{min $-y {rom '*'Cs.

equipment clean enough for contact maintenance.
These advantages outweigh the disadvantages of water
disposal, wear on the feed system, and the additional
equipment required when comparing frit blasting to
dry-abrasive blasting,

High-Pressure Water Plus Frit Blasting

A slurry of frit in water was incorporated in a
high-pressure water stream at 138 bar (2000 psi)
directed at the surface being cleaned. This high-
pressure technique is more powerful and effective
than frit blasting for removing molten glass adhering
to the outside surface of the canisters. The con-
sumption rates of water and frit are higher than in
frit blasting.

Dry-Abrasive Blasting

Abrasive particles were propelled by compressed
air against the surface being cleaned. This is the
easiest technique to implement because no water is
required. This technique has the disadvantage, how-
ever, of covering the canister, the inside of the
process vessel, and the associated duct work with
dust. This dust cannot be sufficiently removed by
blasting the surface with compressed air to produce

NUéLEAR TECHNOLOGY VOL.59 NOV. 1982

a clean surface to facilitate contact maintenance of
equipment.

High-Pressure Water Blasting

The surface being cleaned was blasted with up to
690 bar (10000 psi) water. High-pressure water
without an abrasive did not remove the oxide film
from the surface of Type 304L stainless steel and
would, therefore, not be expected to remove radio-
active contamination. This technique is, however,
very effective for rinsing off any residual oxide or
frit particles.

' CO,, Pellet Blasting

Solid CO, pellets were propelled by gaseous CO,
or compressed air against the surface being cleaned.”
Blasting the surface with solid pellets of CO, as the
abrasive removed oxide from Type 304L stainless
steel. However, the removal rate was so slow that this
process was unsuitable for canister decontamination.

PROCESS DESCRIPTION

In{restigation of abrasive blasting techniques in
larger scale tests showed that these processes could
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TABLE
Results of Evaluation
Surface Finish
Projected {rms?)
Oxide Consumption
Removal Rate/Canister Frit
Rate Rinse
Decontamination (min/929 em?) Frit Water Water -20+80 -80
Technique (min/ft?) [kg (1b)] [2 (gal)] (£ (zal)] Mesh Mesh

Dry-abrasive ~2 182 (400) None : None 140 100
blasting
Frit blasting ~3 282 (620) 379 (100) 379 (100) 120 100
Bigh-pressure ~1 245 (540) 4164 (1100) , 908 (240) Not tested 20
water plus
frit blasting
High-pressure Does not
water blasting remove oxide
Solid €O, ~1440
pellet blasting

Surface of plates before blasting 100 rms. (Here, rms is the root-mean-square average deviation from the mean surface. A layer

be adopted to canister decontamination. The opera-
tions adopted for the reference process were:

1. frit blasting for decontamination
2. high-pressure water blasting for rinsing

3. high-pressure water plus frit blasting for spot
decontamination.

This process was chosen because (a) it produced the
cleanest surface in large-scale tests and (b) equipment
that could perform this process allowed the greatest
flexibility in further development.

EQUIPMENT CONCEPTUAL DESIGN

Equipment necessary for decontaminating can-
isters with abrasive blasting will be located in both
the service and cell areas of the DWPF (Fig. 1).

The-main piece of decontamination equipment
will be the decontamination chamber. A canister to

. be decontaminated will be put inside the chamber.
The canister can then be picked up by the top flange
and rotated. An array of nozzles on a single carrier
can be moved vertically along the length of the
rotating canister. Slurry, high-pressure water, or high-
pressure water plus frit from the nozzles will be able
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to contact every part of the canister as it is rotated.
To clean the part of the flange under the grasping
device on the canister, the canister will be lowered
to the floor of the chamber, and the grasping device
will be reoriented.

The waste from the decontamination process will
be removed from the chamber; the excess water will
be separated; and the frit, plus the stainless steel
oxides, will be combined with the feed going to the
glass melter. Before the top of the chamber can be
opened and a decontaminated canister can be re-
moved, air will circulate through the chamber to
remove all airborne mist and to dry the canister.

After a decontaminated canister has been re-
moved from the chamber, it is moved to a monitoring
station where its surface is smeared to detect trans-
ferable radioactive contamination. The orientation
of the canister in the monitoring station will be
referenced to an orientation mark so that it can be
returned to the decontamination chamber for spot
decontamination of a specific area, if necessary.

The decontamination chamber will be supplied
high-pressure water and a slurry of frit from equip-
ment in the service area. The equipment in the
service area does not become contaminated, thereby
facilitating the maintenance of this equipment.

" NUCLEAR TECHNOLOGY VOL.59 NOV. 1982
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Rankin ~ WASTE CANISTER DECONTAMINATION
m
of Plate Surfaces
Surface Cleanness
Frit Observed in Topography
Surface Topography {cm¥fcanister (in.%/canister))
Nozzle
Frit Frit Lifetime
Volume of Loose (h)
—20+80 -80 -20+ 80 ~80 Frit on Surface
Mesh Mesh Mesh Mesh [em?(in.%)] Frit —80 Mesh
Deep cuts Unchanged ~164 (~10) ~33 (~2) ~3.3 (~0.2) after 300
blowing with (130 canisters)
compressed air
Deep cuts Unchanged ~164 (~10) <16(<1) ~3.3 (~0.02) 500
after rinsing with (145 canisters)
high- pressure water
Not tested Unchanged Not tested <16 (<) ~3.3(~0.02) 60
after rinsing with (65 canisters)
high-pressure water
Not Not 100
applicable applicable (65 canisters)

value indicates a rougher surface.)

FUTURE WORK

Intermediate-scale tests of the sturry blasting
technique will be carried out to determine optimum
operating conditions for several process variables.
The variables to be investigated are

1. frit particle size and shape
2. slurry composition

3. pressure (flow rate)

4. blast angle

5. blast distance.

Equipment to conduct these tests has been
constructed. The equipment consists of a cabinet
in which the test plates can be clamped on a rack.
An X-Y mechanism will move a cluster of blasting
nozzles in a controlled manner over the surface of
the plates. Slurry, high-pressure water, and high-
pressure water plus a slurry of frit can be delivered
to the surface of the plates in a2 controlled manner
through the nozzles.

Design of full-scale equipment for use in the
proposed DWPF is in progress by the Du Pont Engi-
neering Department, Equipment to clean the oxide
from the surface of fullscale canisters containing

NUCLEAR TECHNOLOGY VOL.59 NOV. 1982

simulated waste glass is expected to be available in
late 1933. -
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ABSTRACT

As an integval part of the cell complex of the
Hof Fuel Examination Facility, a shielded cell is
provided for the wel decontamination of both
trradiated matevial and in-cell equipment. The
cell contains provisions for spray ov immersion
decontamination using steam, waler, and mixtures
of detergents. Waste, capsules, and experimenis
are transferred into offsite shopping conlainers
using double-cover (alpha -contained) Ilransfer
mechanisms. A conlact-mainienance avrea com-
Dlete with a lunnel suif, glove panels, and

personnel change rooms is atfached to the Decon-
tamination Cell for vepaiv and vebuilding of in-cell
equipment.

INTRODUCTION

The Hot Fuel Examination Facility (HFEF),

located on the EBR-II site at the National Reactor
Testing Station in Idaho, is an alpha-gamma facil-
ity designed to service a wide range of LMFBR
programs.’”® In addition to supporting the irradi-
ation programs in EBR-I, the facility will be used
to disassemble and examine packaged sodium
loops containing failed fuel elements from other
reactors. Most of the operations and examinations
on these irradiated components will be performed
in the large argon-atmosphere Main Cell.
" Auxiliary areas for supporting the Main Cell
activities include a shielded air-atmosphere De-
contamination Cell and contained equipment-re-
pair rooms. These areas are coupled directly to
the Main Cell and form the HFEF cell complex.

20

DESIGN REQUIREMENTS

The requirements of the specific programs
being serviced by HFEF, and an evaluation of
experiences at other hot-cell facilities, led to the
establishment of the following design requirements
for the HFEF Decon Cell and repair area:

1. The basic operating philosophy for the HFEF
is that all routinely occupied personnel areas be
maintained free of contamination so that personnel
are not encumbered by wearing protective cloth-
ing. Hence the Decon Cell and repair area are
directly coupled to the Main Cell, and contami-
nated components are transferred out of the pri-
mary containment envelope or cell complex only if
being transferred out of the facility. This operat-
ing philosophy has been successiully employed
since 1964 at the Fuels and Examination Facility,
formerly called the Fuel Cycle Facility (rCF).>*

2. The Decon Cell decontaminates irradiated
components for return to an irradiation facility or
for salvage. These components include EBR-II
subassemblies, capsules, and elements, and the
30-ft-long fuel element failure propagation loop.

3. The decontamination equipment in the Decon
Cell must be capable of reducing the radiation
level on in-cell equipment to permit contact
maintenance. This equipment includes master-
slave manipulator arms, crane and electrome-
chanical-manipulator carriages, and a variety of
examination devices.

4. Equipment is required in the Decon Cell for
remotely packaging waste, capsules, and other
items in uncontaminated containers that can be
placed into non-gastight casks for off-site
shipment.

5. A particle-tight repair wall containing a
tunnel suit and glove panels is required through
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which minor adjustments or repairs can be made
on in-cell equipment.

6. A particle-tight room is required in which
personnel wearing protective clothing can perform
extended repairs or modifications on alpha-con-
taminated equipment. This Includes refurbishing
of master-slave manipulators and modifying ex-
amination eguipment to meet new programmatic
requirements,

DECON CELL

The Decon Cell is essentially an extension of
the Main Cell, as shown in Fig. 1. It has shielding
walls equivalent to those of the Main Cell, 4 {t

21

thick of 220 1b/ft* concrete, and has inside dimen-
sions of 30 ft wide X 20 ft deep x 25 ft high. The
floor is lined with stainless steel and the walls
with carbon steel to a height of 13 ft 6 in. The
walls and ceiling are coated with epoxy paint. An
overhead 5-ton crane and an electromechanical
manipulator are used for in-cell material han-
dling, Penetrations are provided for the introduc-
tion of service utilities and the transfer of
equipment to the fransfer tunnel, Main Cell, cask
tunnel, repair area, and operating corridor.®

Four of the six work stations will be equipped
with master-slave manipulators and windows at
siartup., Stations 1D and 2D are used for the
remote packaging and transfer of waste into the
clean area, station 3D is used to control transiers
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to the transfer tunnel, Main Cell, and repair area,
and station 6D is the control station for the spray
chamber. Stations 4D and 5D will not be activated
at startup.

A more detailed description of significant fea-
tures of the cell follows.

Clean Area, Station 1D is totally enclosed by a
steel structure that is seal welded to the cell
liner. This station will be maintained iree of
contaminants and serves as the packaging room
for waste, capsules, elements, small equipment,
etc. being shipped out of the facility in non-gas-
tipht casks. The packaged items are transferred
through a floor hatch into top-loading casks in the

(2)PORT COVER SEALED

WHITE AND TAYLOR

cask tunnel. A 2-ton bridge crane and extended-
reach master-slave manipulators are used in the
clean areaz for handling. Flanged openings are
provided in the enclosure walls for a waste-
transfer mechanism, a transfer lock, a capsule-
transfer mechanism, and a tunne! suit.

The waste-transfer mechanism uses a double-
cover sealing technique, shown in Fig. 2, similar
to that used in other hot cell facilities.® The
major change required for HFEF has been in
designing the unit to be remotely operated on both
sides of the containment wall and in increasing the
size of the container toa 12-in. diam X §-ft length.
This size will accommodate a full-length hexag-
onal can from an EBR-II subassembly. Because

ADAPTER RING

CAN COVER
(1) PORT COVER SEALED
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Fig. 2.

Waste transfer mechanism,
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of the container length, a positioning mechanism
has been provided to rotate the container to an
inclined position so that loading with the manipu-
lators at station 2D is possible. The general
features of the positioning mechanism and the
sealing cover design are shown in Fig. 2. The
capsule-transfer mechanism uses a similar tech-
nique to accommodate 60-in.-long capsules and is
loaded from station 6D.

Spray Chamber. The spray chamber is perhaps
the most innovative feature of the Decon Cell. It
consists of a stainless-steel enclosure, about 8 it
wide X T ft deep X 11 ft high, around station 6D.
The entire roof retracts over the clean area and

T a

SPRAY CHAMBER ROOF.
COVER (OPEN)

Sy HGH PRESSURE SPRAY
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two vertical doors on the back wall open, as shown
in Fig. 3. This permits the transfer of equipment
into the chamber and the servicing of equipment in
the chamber using the overhead crane and elec-
tromechanical manipulator. A 6-ft-diam turn-
table in the floor of the chamber ig capable of
supporting a 5-ton load. The turntable is driven
by an electric motor through a worm-gear drive
system under the table.

Both a high-pressure spray applicator and a
low-pressure manipulator-held spray wand are
provided in the chamber for wet decontamination
of equipment. Decontamination fluids including
steam, water, and mixtures of detergents are
routed into the cell to the applicators through
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shielded wall feedthroughs. Conirols for the fluid
supply, the turntable drive, and the chamber doors
are located out-of-cell at station 6D. The floor of
the spray chamber is elevated relative to the
Decon Cell floor and is contoured to drain all
condensate from the chamber to a floor drain, A
screened basket in the floor of the chamber pre-
vents equipment components and large particles
from being washed into the drain.

A pnéumatic transfer tube connects the spray
chamber to a health physics laboratory. This
permits surface smears to be taken on a decon-
taminated component and sent rapidly to the
laboratory for measurement of residual activity.
A lock interconnects the clean area and spray
chamber for the introduction of small components
and tools,

WHITE AND TAYLOR

Contaminated Liquid Waste., The main features
of the HFEF contaminated-liquid-waste system
are shown in Fig. 4. All liquid effluents from the
Decon Cell are discharged through a floor drain to
a sump pit located in the floor of the transfer
tunnel. The floor drain contzins a remotely re-
placeable filter which restricts gross particulates
to the shielded confines of the Decon Cell. Level
indicators are installed in the sump pit to auto-
matically actuate the sump pump and discharge
the effluent to the holding tanks. A secondary
cartridge-type filter is located in the sump pit of
the transfer tunnel through which the efiluent
passes.

Other Feafures. A 30-ft-deep x 36-in.-diam
stainless-steel-lined pit is located in the floor of
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Fig, 4, Schematic diagram of contaminated liquid waste system.
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the Decon Cell at station 5. This pit will be used
for the immersion decontamination of loops and
other long reactor components that can be lowered
into the cell through a roof port directly above the
pit. A shorter 10-fi-long insert, complete with
heaters and ultrasonic transducers, can be placed
into the pit for immersion decontamination of
manipulator arms and other equipment if desired.

The general ventilation requirement for the
HFEF is that the air flow always be directed
toward the area with the highest probability of
contamination. Hence, air inlets for the Decon
Cell are from the repair area, the clean area en-

the operating corridor. The Decon Cell is main-
tained at a negative pressure relative to thesé
areas. The exhaust ducts are located in the cell
floor at station 5D. Two of the ducts take air
directly from the cell while the third takes air
from the spray chamber. All of the ducts contain

_remotely replaceable High Efficiency Particulate

Air (HEPA) filters and are routed to the building
suspect-exhaust system. The spray chamber fil-
ter is protected by a vapor-demister filter.
Contact maintenance of equipment in the Decon
Cell may be performed by personnel entering
through the tunnel suit in the clean area walls.

closure, the transfer tunnel, the cask tunnel, and However, the effort and downtime involved in
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transferring out all radicactive material (filters,
capsules, ete) and in remotely washing down the
cell prevents personnel entry on a routine basis.
Hence, all mechanisms with the cell, with the
exception of the overhead bridges, are remotely
maintainable.

REPAIR AREA

The repair area consists of a complex of rooms
located directly above the Decon Cell within the
High Bay Area of HFEF, as shown in Fig. 5. The
actual repair of equipment will be performed in
either the hot repair room or suspect repair
room. A single 5-ton overhead bridge crane
services both these rooms.

40 -TON CRANE

WHITE AND TAYLOR

The hot repair room is 19 ft wide X 27 ft long X
20 ft high. It is equipped with a sealed wall con-
taining a tunnel suit and glove panels. Equipment
that requires only minor maintenance or that has
not been completely decontaminated will be re-
paired in this room.

The suspect repair room is 23 ft wide % 36 fit
long X 20 ft high and will be used for extensive
repair or rebuilding of equipment that has been
thoroughly decontaminated. Personnel working in
this room will wear protective clothing and enter
through the service room and isolation area.
Space has been provided for the storage of suspect
equipment components that may be reused.

Equipment transfers between the Decon Cell
and repair area are made with the repair area
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crane by personnel at the shielded crane-control
station. This station, shown in Fig. 6, permits
transfers to be made without requiring radioactive
material in the Decon Cell to be relocated. Large
uncontaminated equipment is introduced into the
cell complex through the equipment access room
using the 40-ton High Bay Area crane. A remotely
controlled cart is used to move the equipment into
the hot repair room for subsequent transier to the
Decon Cell without requiring personnel to enter
the repair area.

CONCLUSIONS

The decontamination, maintenance, and waste-
transfer equipment described in this paper has
been fabricated and is scheduled for installation
and operational checkout during the latter part of
1971. The overall geoal of the equipment design
has been to adapt existing techniques and operat-
ing philosophies, which have proved successiul, to
the specific HFEF programmatic requirements.
The general approach selected—that is, requiring
all in-cell equipment to be remotely installed and
maintained, coupled with remote-decontamination
and contzet-maintenance facilities all within a
single containment enclosure—should greatly in-
crease the operating efficiency of the HFEF.
Also, the ability to transfer capsules, elements,
etc., in containers that have clean external sur-
faces will reduce the contamination-control prob-
lems both at HFEF and the off-site facilities.-
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