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ARSTRACT

Increased emphasis on lowering personnel radiation exposures to
as-low-as-reasonahly-achievable (ALARA) and c¢n containuent of radioac-
tive materials influencad a special emphasis on remotely operated sam-
rling systems for the New Waste Calcining Facility {NWCF).

This paper describes work done by Allied Chemical Corporation in
designing and testing vemote solid, liquid and cas sampling systems for
the NWCF.

Work also included a transfer system for transferring samples to an
analytical facility. Remote maintenance capanilities were designed into
the system so that any failure prone component or subassembly could be

ramotely remcved and replaced.
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TNTRODUCTION

The: NWCF samplina and transfer systems will be installed to permit
continuous monitoring of process conditions. Sample stations will be
provided to obtain those solid, Tiguid and gas samples necessary to mon-
itor the process and to determine the composition of both the feed solu-
tions, the solid product and the gaseous effluent, and tn evaluate the
operating efficiency of each effluent cleanup device.

To be effective, samplers must provide samples which are represen-
tative of the strean buing sampled, and of sufficient quantity for lab-
ovratory analysis. In addigion. sampiers must be designed so that
samples can be takon remotely and high-maintenance components can be
easily and quickly removed and replaced remotely. In additinn, the NWCF
sample system must provide the capahi]ity'rﬂ fomote]y toad samples into
a shialded cask for transfer to the Remote Analytical Tacility for
analysis.

The Remote Mainterance Development Facility (RMDF) was used ex-
tensively to develop and test full-scale mockups of the NWCF's sampling
systems and the remote handling requirements (Figure 1). The primary
function of the sample mockup area was to mock up the final design of
all NWCF sampling equipment, to test and prove remote removal and re-
placament and as necessary make modifications. Criteria for remoting
selected components and subassemblies of the sample system were based on

past performance and experience in existing facilities.
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solids sample station, The semple is placed into a preumatic transfer
system container and pnoumatically transferred from the fTowmete( cubi-
cle to the sampling cell. The solids sample is then placed in a Central
Research Double Noor Sealed Transfer system (DDSTS) for'rQMOval’from the
cell. This DDSTS canister with the sampie is then transferred tokthe
Remote Analytical Facility for analysis. Following transfer cf the’
sample container, the sample lines and recirculating lines are purged
with air to return all solids to the calciner vessel.
SOLIRS SAMPLE SYSTEM MOCKUP

The solids sampler shown in Figure 2 was mocked up and tested using
final design drawings of the solids sampling system that will be. in-
stalled in the NWCF.  There are only slight differences in the mockup
and in the actual system that will be installed in the NWCF such as
dummy valves; however, space and access requirements are the same. In
acdition, the differences will cause no change in the ahiiity to remove
or assemizle the remotely removable sections of the sampling station.

Testing included rcmotely removing and replacing the following

components.

1. The three jumpers shown in Figure J were remaved and in-
stalling using a master-slave manipulator and an open end
wrench. The time reguired to remove and replace the jumpers
was a total of ten min. The jumpers were fabricated of stain-
less steel tubing and standard Swagelok “B" nuts. In the
final NWCF sample station design, B nuts have been medified to
include a larger shoulder to simplify alignment. The union
has also been modified by increasing the depth to which tubing
inserts into the union {Fiqure 4). These modifications make

alignment and starting of Lhe B nuil considerably easier.
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2. The threc air operated valves are mounted -on a panel and are

]

remotely removable as an assembly. Removal of this assqmb]y

B

requires removal of the three jumpers and the flexible air

supp]y?line’to ecach of the valves. The totaf time requjred to
remove‘ahd install this assemhly was seven min. 1§émAVa] and
instal]étion of this assembly is accomplished using dbenlendh
wrenches, & master-siave manipulator, and anfe]eﬁtric h&isf

(Figure §).

=N,

Ny .
Future mockup and checkout is planned of a modification that will
allow remote removal of a single air operated valve. The modified valve
will be desigred to fit into the existing mockup package..

vy

NWCF LIQUID SAMPLING SYSTEM {GENERAL) S tfu‘°

The liquid sampiing system which consists of ten-sadpling‘statféns

and four decontamination stations will be 1ncated in thé NNEF gamp1jng
cell {Figure 6). This sampling cell is inside a shfe]ded é?eayana,iﬁ

7.6 m (25 ft) long by 1.37 m (4.5 ft) wide hy 4,42 ﬁ (14.5 ftl/ﬁfghi

The sampling cell contains equipment for Tiguid anr gas sgminng, a
pass-through transfer system, a pneumatic sending and recé;Ging system,
and a capsule capping and decapping device. CGOverhead deconthmihatigﬁ
sprays will be provided for ce1l1 decontamination and exté;na1 dédontami4x
nation of the cell equipment. Entrance tc the cell will Eeithrough‘a
shielded air lock. Overhead hatches will be provided for removiﬁg iarge
equipment. Two shielding windows and two sets of masten};}avé man tpula-
tors will be provided to facilitate remote sampling anq‘rep]aééﬁentVof
sampling equipment. h

The sampling syslem has been designed so that all highgmaintenance -
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items can be roplaced vemotely. The remcle remeval and replacem;nf of
sampling system components inside the shielded, sealed areq will reduce
radiation expostre to personnel and will prevent sprearding contamination
into the operating ared. Sample~ and small items can be removed from
the sampling cell via the pass-through transfer system.

To obtain a liquid sample, a standard 15 ml sample bottle is placed
in the sample bottle holder and the appropriate isolation valve opened
remotely using a master-siave manipulator. Jets, valves and air Tifts
are then used to obtain samwples from any one of the several -liquid
sample points.

LIQUID SAMPLING SYSTEM MOCKUP

The Tiguid sampling station (Figure 7) has bheen mocked up and
teséed. The mockup was fabricated from design drawings of the NWCF
liguid sampling systen. The Tigquid sample station mockup contained
three Tiguid sample sources plus piping for compiete intcrnal decon-
taningtion of the semple station. The tiguid sampling system was de-
signed for remate removal of five components. These five comporents are
representative of all the sample stations and ave the high maintenance
items in the system.

Ai1 of the remote testing and checkoul of this mockup was ac-
comp]ished‘with the use of Central Research heavy duty Madel "F" manip-
ulators and an open end wrench. The mockup was located on the exact
vertical and horizontal dimensions of the sampling system in the NWCF.
The mardpulator was Jocated so that the tesls represented the most dif-
ficult to reach NWCF samplers.

The following components were removed and installed remotely and a

time check taken for removal and installation times. Photos of each
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the stainless steel air supply lines tn the +ir cylinder. The total
time to remove and in<tall the air cvlinder wac dabout nine min,
HWCF OFF ~BAS SAMPLING SYSTEM (GLNERAL)

Off-gas samplos wiil be taken at several locations in the NWCF pro-
cess off-gas piping to determine the operating characteristics and ef%i-
ciency of each process off-gas cleanup equipment item.

The gas sampling system is located in the NWCF sampling cell. This
system was designed so that gas samples can be remotely taken from fif-
teen different sources at nine sample stations. Some gas samples have
been manifolded together to decrease the number of sample stations. To
ghtain a sample from any of the sources the purage air is shut off, the
blind flange vemoved from the cample station and then one of two sam-
pling Toops installed. I¥ the sample is from a manifold source the ap-
propriate ball valve 14 opened.  Gases are passed threugh the sample
Tocp leong enough to enllect a representative sample from the selected
source. The time required to accumulate on appropriate sample way vary
from fifteen min to mere than four hrs depending on which source is
being sampled. After the sample has accumulated, the sample loop is
removed and placed into the DOSTS canistor and transferred to the Remote
Analytical Facility.

OFF -GAS SAMPLING SYSTEM MOCKUP

The off-gas sampling station (Figure &) has been mocked up and
tested. Remote checkout and testing of this gas sampling station was to
demonstrate the ability to remove and install any of the components that
might require replacement during operation of the NWCF. Removal and
installation of the samplie loop was a very simple operation and required

about one min to complete. The operation was accomplished using a

-14-






master-sTave manipulator to release the flange clamps. The loop is held
to the sample station by two indexing guide pins and simply Tifted off
the guide pins and then transferred to the Remote Analytical Facility
through the DDSTS. The sample loop weighs approximately 10 kg {22 1b)
and can be easily handled with Central Research Model "L heavy duty
manipulators.

The sample source selection valve was removed and replaced in about
ten min using a manipulator and an open end wrench. The purge line
v%Jve was removed and replaced in ahout ten min using the same equipment
and techniques used for the sample source valve.

NWCF PASS-THROUGH TRANSFER SYSTEM (GLNERAL)

The NWCF pass-through transfer system i3 located in the sampiing
cei1; and was designed so that samples, equipment and small radicactive
or contaminated items could be removed from the cell through a Central
Research DDSTS (Figure 9). The DOSTS ds designed so that a canister can
be installed from outside the cell on the bottom side of a flange that
is located in the sampling cell using an electric powered hydraulic cart
(Figure 10). This cart is driven inlto a cubicle located at one end of
the sampling cell where the canister is Tifted and rotated 60° onto
the underside of_the sealed cell flange. During rotation, the canister
locks and seals to the cell flange. The canister cover is also locked
and sealed to the cell mounted door. The canister door is opened for
access into the canister. Items are vemoved from the ceil by placing
them into the canister and reversing the above procedure. This design
permits introducing and removing small items from the sampling cell with

1ittle possibility of spreading contamination or exposing personnel.
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FIGURES
Remote Maintenance Development Facility
Solid Sampler Mockup
Removable Jumpers
Modified Tubing Fittings
Air Operator Valve Assembly
Sampling cell
Liquid Sampling System Mockup
Off-gas Sampling Station Mockup
DDSTS (Pass-through Transfer System)

Sample Canister Installation Cart
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