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ABSTRACT

This periodical reports the development work of the Unit Operations
Section of the Chemical Technology Division on an interim basis. This
issue includes data and results on the subjects given below. The develop=
ment of foam sepasration as a unit operation considered distributor design
and gas rate. The development of a shear and leach process for power
reactor fuel processing used carburized Yankee prototype fuel assemblies
which were sheared to determine the effect of fuel element condition on
the nature of the chopped pieces. A Sguarkeen No. 3 moving blade lasted
for 5,894 cuts while a Kleencut blade failed at 320 cuts under normal
program use. A plastics and coating material testing program for the
Transuranium facility is under way. The Volatility development program
is studying the recycle of the salt charge for zirconium fuel element
dissolution and has completed the fourth recycle test. The radiocactive
waste processing program has completed the test R-65 which studied the
movement of mercury out of the calciner during the processing of TBP-25

waste.
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SUMMARY
1.0 CHEMICAL ENGINEERING RESEARCH

Foam Separation

Determinations of HTUy values for stripping of Sr-89 from a
dodecylbenzenesulfonate solution were continued. The values of 2.2 to
10 cm for HTUy using a weir type liquid feed distributor were higher than
corresponding values using "spider" type distributors of seven capillary
tubes. The differences at higher flow rates were small; values of 2.2-
2.6 cm were obtained for the weir distributor at 130-160 gal/sq ft hr.
Decreased HTUy values for increased gas rates and relatively little
varistion with columm length were confirmed.

2.0 POWER REACTOR FUEL PROCESSING

Shear and Ieach

Particle distribution measurements were made on & carburized, 0.8%
mex C, ORNL Mark I fuel prototype assembly and a Yankee prototype fuel
assembly. The carburized assembly sheared into batches of 1/2, 1, and
1-1/2 in. lengths produced 26, L4, and 20% more perticles, respectively,
in the fraction < 9520 U than for a noncarburized asserbly. Similarly,
particles in the smallest fraction measured (< L4 u) were 16, 20, and 22%
less, respectively, than for a noncarburized assembly. The total stainless
steel in the fractions < 9520 p for cuts of 1/2, 1, and 1-1/2 in. was 18.5,
5.3, and 3.3% of the original weight, respectively, and compares to non-
carburized measurements of 2.7, 2.0 and 1.1%, respectively.

A Yankee type fuel assembly of 25 porcelain filled tubes, 5/16 in. o.4.
with 1/4 in. o.d. spacer ferrules, was sheared into 1/4, 1/2, 5/8, 3/4, and
1 in. lengths and the particles < 9520 W were 81, 30, 18, 15, and 11% by
weight, respectively, for the total batch. Shearing of this assembly which
is smaller than the ORNL Mark I assembly resulted in tube compaction on
cuts above 1/k in. in length and ~38% by weight lesser amount of particles
in the fractions < 4760 U as compared to an ORNL Mark I assembly.

The center step of the Squarkeen No. 3 (American Shear and Knife Co.)
moving blade was chipped on the cutting edge during the 5894th cut of a
porcelain filled ORNL Mark I fuel assembly. Feilure occurred while
shearing through the solid steel end plugs. A replacement blade of
Kleenkut represented by the Heppenstall Company as an equal to Squarkeen
failed at 320 cuts.

3.0 TRANSURANICS

Material Evaluation

total of 24 diffggent protective coatings and 2 plastic meterials
were irradiated by a Co™ source at 1 x 10% r/hr and 40-45°C. Failures
occurrad as follows:
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3 of T epoxies failed in water between 3 x 102 and 1 x 10° R
1 of 7 epoxies on metal failed in air at 1 x 10® R

1 of 7 epoxies on concrete failed in air at 3 x 10® R

11 of 13 vinyls failed between 2 x 10® R and 5 x 108 R

9 of 13 vinyls failed in air between 5 x 10°® R and 1 x 10° R
2 of 2 polyesters failed in both air and vater at 5 x 108 R
3 of 3 phenolics failed in water at 1 x lO R

0 of 3 phenolics falled in alr at 1 x lO R

0 of 1 zinc base based in ailr at 1 x 10° R

An epoxy joint sealer by the Sika Chemical Corp. exhibits questionable
failure at 5 x 10® R in air. The material expanded ~50% but has not
deteriorated.

A silicone rubber adhesive and moulding compound "Silastic RTV No. 731
and 501" by Dow Corning failed at 5 x 10%® R in air.

4.0 VOLATILITY

A series of dissolutlons of Zr-2 with HF in molten NaF-LiF-ZrF4 salt
will provide information on the problems of recycling the salt charge.
Four tests have been made to date with the mol % of ZrFs ~35% in the initial
charge, and with addition of NaF-LiF to the product salt to bring the
composition back to 35 mol % ZrF4 for the following test. Sampling of
product salt indicates a corrosion product buildup of < 2 times the initial
value.

5.0 WASTE PROCESSING

Forty-two per cent of the mercury fed to the calciner pot ended up in
the evaporator at the completion of test R-65. The off-gas line hetween
the calciner and the calciner condenser was electrically heated and
operated at a temperature between 1£0-470°C. The calciner flanged top
and the calciner condenser inlet also were heated to a tempersture of
~180°C. Twenty-eight per cent of the mercury was found to be plated
out in the off-gas system. Of the 28%, ~20% was located above the baffle
section of the calciner vessel and &% in the 1 in. off-gas line between
the calciner top and the calclner condenser.

The evaporator condensate vapor sampler was operated satisfactorily,
however, its rate was bollup dependent and insufficlent sample was
obtained during the latter part of the test.
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1.0 CHEMICAL ENGINEERING RESEARCH

1.1 Foam Separation - P. A. Hams, D. A. McWhirter

Engineering studies of the protlems associated with design and
cperation of columns for countercurrent exchange between a liguid and
the surface of a foam were continued in 6 in. i.d. columns. Experimental
runs were made to determine the heights of transfer units as a function

cf column length, flow rates, foam tubble sizes, and liquid distributor
designs.

Countercurrent Run Results. Calculations were completed for counter-
current runs using a weir type liquid feed distributor with column lengths
and flow rates as the variables. Tkis distributor had ten 1/8 in. wide
2lots as welrs cut into 1/2 in. o.d. tubing; eight of the slots were
equally spaced around a 4-1/k in. dia ring of tubing and two on a cross
bar. The liquid feed entered the distributor at the cross bar center.
Calculations were made and results tabulated {Table 1.1) using the
procedures and nomenclature previously reported (May, February 1962 Unit
Cperations Monthly Reports).

Countercurrent runs were made with flow rates of up to 2300 cc/min
or 190 gal/hr sq ft of liquid and 10,000 cc/min of gas. The average foam
bubble sizes were as large as 1.65 mm compared to 0.54-C.75 mm for previous
runs with the spinnerette gas spargers. This size increase was not antic-
ipated when the &,000 cc/min gas rate was used for rung 23A-25D. Therefore
the (I'/e){V/L) ratios for these runs were a low 0.59-0.84% instead of the
desired 1.1 to 1.3. This means that the operating snd eguilibrium lines
for these runs pinched at the top. The top operating line end point is
relatively inaccurately known and appears tc lie acress the equilibrium
line for 25A thus indicating an infinite number of transfer units and a
zero HTUyx value. The results for 25B and 25C are very sensitive to the
values of T'/c and a because of the low (I'/c¢)(V/L) ratio and are therefore
less certain than the other results.

Surfactant material balances were discontinued after run 26. The
variations in exit surfacteant concentrations are of small importance and
can be adequately estimated from the known feed concentrations and the
measured condensed foam rate and concentrations. The checks of the Sr
distribution coefficients from results with zero countercurrent length
were much clcser to the 6.2 x 10-2 em used for calculations than the last
several checks at lower gas flow rates.

Examination of results for the weir distributor (Tables 1.1 and 1.2)
show decreasing HIUy values as the liquid flow rate is increassed. This
dacrease would be expected from observations of unegual liquid flows
through the weirs. Observed weir to welr variations around the ring as
percentages of the average flow per weir were 53 to 155% of average for
880 ce/min total flow, 67 to 142% of average for 1900 ce/min total flow
and 90 to 131% of average for 3900 cc/min total flow. Much of the varia-
tion at low flows appeared due to preferential wetting. While degreasing
and alr oxidatlon to give & wniform surface scale did not eliminate this
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Table 1.1. Foam Column Material Balances and HTU Calculations - Runs 25, 26, and 27

Surfactant Complexing Agent: Dodecylbenzenesulfonate, concentrations given are ppm of Trepolate F-95,
about 90% sodium salt.

Constant Feed Concentrations: 2 x 107° M Sr(oH) 2, 1073 M NaOH in demineralized water and 275 ppm
Trepolate F-95 for liquid feed. Prepurified Np gas scrubbed with 1 M
NaOH at 5-9 psig, yg = O cpm/sq cm, x; = 0 cpm/cec.

Liquid Feed Distributor: Distributor "E" consisting of ten 1/8-in. wide slots cut into a 4-1/W-in.
dia ring of 1/2-in. dia tubing.

Run Numbers:

Quanity Symbol Units 25A 258 25C 25D 26A 26B 26C 26D
Gas spargers used - - «Spinnerette with 50 ¢ dia holes— «——FEC sintered glass———
Countercurrent length z cm ‘ 28 29 13 0 19 27 12 0
Liquid rate in ’ L +E cc/min 2000 1100 2000 2000 2400 1430 2400 2400
Gas rate v/a P cc/min 4000 2200 4000 4000 2880 1720 2880 2880
Condensed foam rate E cc/min 21 11 28 23 110 30 90 100
Net liquid rate P ce/min 1980 1090 1970 1975 2290 1400 2310 2300
Liquid surfactant conc. out - ppm 252 246 25% 253 263 266 264 269
Condensed foam surfactant rate - mg,/min 24,8 15.8 21.9 19.4 50.5 4.8 46,1 48,3
Surfactant material balance - % 96 92 96 95 99 101 99 101
Average bubble diameter d mm 1.00 0.90 1.00 1.30 0.41 0.33 0.3%9 0.41
Average foam surface area a sq cm/ce 60 67 60 L6 146 182 154 146
Gross B in liquid feed X2 cpm/ce 2680 2680 2680 2680 3700 3700 3700 3700
Gross B in liquid out x (also x¥) cpm/cc L4o 650 590 1800 390 460 640 1820
Gross B in condensed foam yEV 103 cpm/min 4650 2200 3750 2100 7400 L 600 T200 4700
Oross P material balance - % 103 101 92 105 95 97 98 100
Sr distribution coefficient r/c 1072 em 6.2 6.2 6.2 6.3aa 6.2 6.2 6.2 6.15:
Phase flow ratio (v/e)(v/L) dimensionless 0.75 0.84 0.76 0.59 1.1k 1.38 1.19 1.12
Liquid conc. in equil. with ya x; cpm/ce 5130b 2400 2500 18002 2840 2390 2620 18302
Liquid conc. entering liquid pot xi cpm/cc 770 1200 1040 2860 835 1095 1400 3860
Liquid concentration change Xg - X3 cpm/cc 1910b 1480 1645 - 2865 2605 2300 -
Average driving force (X-X*)11 mean cpm/cc - 397 294 - 630 930 910 -
Number of transfer units N - —E 3,74 5.9 - L.6 2.7 2.5 -
Height of transfer unit Hy em - 7.7 2.2 - 4.3 10 4.7 -
Height of transfer unit HTU, in. - 3.0 0.9 - 1.7 3.9 1.9 -

&The liguid pot was assumed to be one theoretical stage for zero countercurrent length and the values of F/c calculated from the exit concentrate.

bThe operating line for run 25A appeared to cross the equilibrium line (see discussion) and thus prevents calculation of a HTUX value.
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Table 1.1. Continued
Run Numbers:
Quanity Symbol Units 27A 27B 27C 27D 27E 284 288 28¢ 28D
Gas spargers used - - +~———D3pinnerette with 50 ¢ dia holes -3 ¢ Spinnerette with 50 & dia holes—-—>
Countercurrent length z cm 27 27 12 13.5 0 50 27 13 0
Ligquid rate in L+ Ej cc/min 1460 1000 1000 1460 1460 1700 1700 1700 1700
Gas rate V/a ce/min 4000 elele) Looo 4000 Looo 10000 8000 8000 8000
Condensed foam rate E cc/min 30 30 30 %0 30 160 92 86 90
Net liquid rate L cc/min 1430 970 970 1430 1430 1540 1610 1615 1610
Liquid surfactant conc. out - Trm - - - - - - - - -
Condensed foam surfactant rate - mg/min ~2h 22,4 ~2l 20.0 25.1 70 47 53 kg
Surfactant material balance - - - - - - - - - -
Average bubble diameter a mm 1.06 1.10 1.00 1.10 1.20 1.65 1.55 1.55 1.55
Average foam surface area a sq cm/ce 57 55 €0 55 50 36 29 39 39
Gross B in liquid feed X2 . cpm/cc 3350 3350 3350 3350 3350 2800 2800 2800 2800
Gross B in liquid out xg(also x1) cpm/cc 490 195 390 €25 1950 55 115 280 1270
Gross P condensed foam yaV 10% cpm/min 4200 - 3080 2880 3140 2500 4950 L6ho 4300 2630
Gross B material balance - ; 102 98 97 83 108 106 101 100 98
Sr distribution coefficient T/c 1072 em 6.2 6.2 6.2 6.2 6.haa 6.2 6.2 6.2 6.7%
Phase flow ratio (T/e)(V/L) dimensionless 0.99 1.41 1.53 0.96 0.90 1.k4s 1.19 1.19 1.29
Liquid conc. in equil. with y» xa cpm/cc 3040 2250 1940 2280 19502 2220 2420 22L0 1270
Liguid conc. entering liquid pot x3 cpm/cc 975 470 985 1225 3700 135 252 610 2900
Liquid concentration change Xz - X1 cpm/cc 2375 2880 2365 2125 - 2665 2548 2190 -
Average driving force (x~X*)1n mean cpm/cc 395 590 ks 810 - 252 238 L35 -
Number of transfer units Ny - 6.0 L.g 2.50 2.62 - 10.6 10.7 5.0 -
Height of transfer unit HTU, cm .5 5.5 4.8 5.1 - .7 2.52 2.60 -
Height of transfer unit HTUi in. 1.8 2.2 1.9 2.0 - 1.9 1.0 1.0 -

SThe liquid pot was assumed to be one theoretical stage for zero countercurrent length and the values of P/c calculated

from the exit concentrate.



Table 1.2. Comparison of Foam Column HTU, Results

Iocation of Detalled Results:
Runs 15, 16, and 17, February 1962 Unit Operations Monthly
Runs 21, 22, 23, and 24, April 1962 Unit Operations Monthly

Gas Sparger:

Spinerette with 1760 50 1 dia holes or as noted.

Net Liquid Gas Counter-
Rate, L Rate  current Run
Variable Compared ce/min  cc/min  length,em em No.
Liguid Distributors 1100 2000 26.5 C 0.65 22B
1100 2000 26,5 D 2.3 23B
1090 2200 29 E 7.7 25B
1430 2620 26.5 C 1.5 22a
1435 2620 26.5 D 3.8 23
1430 4000 27 E k.5 274
Liquid Flow Rate 1100 2000 26.5 C 0.65 22B
1230 2000 27 c 2.5 17B
1430 2620 26.5 C 1.5 224
970 Looo 27 E 5.5 27B
1430 4000 27 E .5 27A
1610 8000 27 E 2,5 28B
Gas Flow Rate 1090 2200 29 E 7.7 25B
970 Looo 27 E 5.5 27B
1610 8000 27 E 2.5 28B
Countercurrent Length 1615 8000 13 E 2.6 28
1610 8000 27 E 2.5 28B
1430 Looo 13%.5 E 5.1 27D
1430 Looo 27 E L5 27A
970 ele’s) 12 E 4.8 27C
970 4000 27 E 5.5 27B
Gas Sparger~-Spinnerette 1090 2200 29 E T.7 25B
-EC Glass 1400 1720 27 E 10 26B
-Spinnerette 1430 4000 27 E L.s 27A
-Spinnerette 1970 Looo 13 E 2.2  25C
-EC Glass 2290 2880 19 E 4.3 26A
-Spinnerette 1610 8000 27 E 2.5 28B
-Spinnerette 1100 2000 26.5 D 2.3 23B
-EC Glass 1385 2000 26.5 D 2.7 2kA
-Spinnerette 1435 2620 26. D 3.8 232A




-12-

preferential wetting, it is probably of less importance in the column where
the distributor is completely surrounded by and wetted by the foam.

The ligquid distributor and flow rate effects cannot be separated. The
"C" spider of 0.095 in. i.d. capillary tubes has given the lowest HTUyx values
(Table 1.3). However, its optimum range (May Unit Operations Monthly Report)
corresponds to the optimum range of liquid and gas flows for the 6 in. dia
column and the spinnerette gas sparger used. The A and B distributors are
too small while the D and E distributors require such high gas flows that
the bubbles are larger, and much less uniform, and the foam is less stable.

The effects of other variables with the "E" weir distributor were the
same as previously observed. Increased gas flows appeared to decrease the
HIU, values. The effects of the countercurrent length variations were
small with two small decreases and one small increase in HTUy values as
the length was increased from 13 to 27 cm. The EC sintered glass gas
sparger gave larger HTUk valuves than the spinnerette gas sparger.



Table 1.3. Range of HTU Values

Liguid Distributors Results for Spinn. Results for EC Glass
Optimum flow No. of Range of No. of Range of
Designation Type Size range, cc/min Tests HTU,, cm Tests HTU*, cm
A "spider"  0.048 in. i.d. 100-300 0 - 3% 9-12%
B "spider" 0.06l in. o.d. 150-500 9 2.9-8.4 0 -

c "spider" 0.095 in. o.d. 400-1200 11 0.5-2.5 2 3.3, 7.1

D "spider"® 0.188 in. 0.4.P 1500-4500 3 2.3-8.3 4 2.7-6.6

B weir 1/8 in. slots 1500-6000 10 2.2-7.7 3 4.3-10

BThese results are for porosity "D" stainless steel spargers.

bThis "spider" had 0.125 in. dia orifices at each tube inlet.

hgt-
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2.0 POWER REACTOR FUEL PROCESSING
C. D. Watson

2.1 Shear and Leach - B. C. Finney, G. A. West

A shear and leach program to determine the economic and technological
feasibility of leaching the core material (UOs or UO2-ThOz) from relatively
short sections (1 in. long) of fuel elements produced by shearing is
continuing. The apparent advantage of this method is the recovery of
fissile and fertile material from spent power reactor fuel elements without
dissolution of the inert jacketing and end adaptors. These unfueled portions
are stored directly in a minimum volume as a g0lid waste. A "cold" shear
and leach complex consisting of a shear, conveyor-feeder, and leacher is
being evaluated prior to het runs.

Shakedown runs of the complete mechanical complex showed that the
shearing and leaching of prototype oxide fuel could be started.

Particle size measurements were made to determine the amount and size
of the .socluble and insoluble particles disledged during shearing of
spent fuels. Such measurements will be valuable in predicting the fate
of particulate matter in the rotary drum leacher particularly their influence
on leaching rate and their transfer as solid waste.

The leacher and auxiliary catch pots including ligquid process lines
were checked out using hot water to simulate acid. After making a few
minor modifications to eliminate vapor locking, the system operated
satisfactorily. The leacher can be heated to ~105°C in 10 min by introducing
steam at ~10 psig into the leacher through the acid and wash water lines,
screen cleaning nozzles, and intc the feed end.

A wash down system to decontaminate the shear was checked out. The
nozzles wet the interior of the shear well; however, pleces of prototype
fuel (porcelain filled) sheared 1 in. long on top of the movable blade
were not dislodged. The capacity of the 43 nozzles is approximately 17
gal/min at 65 psig water pressure.

The Squarkeen No. 3 moving blade was chipped on the center step at
5892 cuts of the porcelain filled ORNL Mark I prototype fuel assemblies
(Figure 2.1). Three porcelain filled ORNL Mark I fuel assemblies were
sheared into 1/2 in. sections in continuing blade wear studies. While
making the second cut on each assembly (cutting steel end plugs and
ferrules, Figure 2.2) the shear was stalled approximately 1/4 the way
throuvgh the assembly. The shear was operated at & hydraulic oil pressure
setting of ~1000 psig which is eguivalent to ~150 teons. Four attempts
were required to shear through the first two assemblies and five attempts
were required on the third assembly. On the fifth attempt, a wedge shaped
piece 1-5/8 in. x 5/8 in. x 1/4 in. was chipped from the center step of
the Squarkeen No. 3 blade (Figure 2.3). The cutting edge and corners of
the center step and two adjacent steps of the moving blade were badly
rounded and apparently the difficulty encountered was the result of blade
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UNCLASSIFIED
PHOTO 57629

Chipped Section

Cutting Edge

2 3
TOGE NATIONAL LABORATORY
TR NATIONAL LABORAT -

Flg. 2.1. Squarkeen No. 3 moving blade showing chipped section of
center step which occurred at 5892 cuts of the porcelain-filled ORNL Mark I

prototype fuel assemblies.
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UNCLASSIFIED
PHOTO 57628

OCAK RIDGE NATIONAL LABORATORY

Fig. 2.2. Shape of ORNL Mark I fuel assembly after having sheared
through the solid steel end plugs and row of ferrules.



-17-

UNCLASSIFIED
PHOTO 57630

Compacted Chunk
of Solid Steel End
Plugs and Tubing

Chipped Piece
from Center Step

TOGe " y
MMM%MMM ‘Q f ;{:} /‘fa \ .
o —— TR, 7

Fig. 2.3. Chipped piece from center step of the Squarkeen No. 3
moving blade showing the compacted chunk of solid steel end plugs and
tubing in which step of blade was nestled at the time of breakage.
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dullness (Figure 2.4). The porcelain sections were sheared without
difficulty but there was an increase in the amount of wiping of the
stainless steel tubing.

The Squarkeen Ho. » blade was replaced with a Kleenkut blade
(Heppenstall Company) of similar hardness (54-56 Rockwell C). After
having made only 320 cuts of the porcelain filled fuel assemblies the
cutting edge of the center and two adjacent steps was badly rounded
indicating very unsatisfactory service.

The shearing of the porcelain filled fuel assemblies was completed
and the shear was dismentled for inspection and thorough cleaning in
preparation for shearing U0z filled aluminum, stainless steel, and Zr-2
tubing and UJ0z-ThOz and ThOz filled stainless steel tubing. Approximately
6200 cuts of the porcelain filled fuel assemblies had been made and in
general the condition of the shear was very good; however, there was a
considerable increase in the amount of scoring (Figures 2.5 and 2.6) of
the gibs and liners since the last inspection (elapsed time represented
by approximately 4800 cuts of the porcelain filled fuel assemblies). The
increase in scoring did not appear to be detrimental to the operation of
the shear.

Particle size determinations were made using shaker sieve screens
from 9520 to 4l L openings on porcelain filled, stainless steel clad sheared
sections of a (1) carburized, 0.8% maximum C, ORNL Mark I fuel assembly,
and (2) Yankee type fuel assembly.

The ORNL Mark I carburized assembly sheared into 1/2, 1, and 1—1/2 in.
lengths in ~U kg batches generated particles < 9520 k of L5, 20, and 9%
by weight, respectively, which amounts to 26, Lk, and 20% more particles
than for a noncarburized assembly. Similarly, particles in the smallest
fraction measured (< bl u) totaled 3.7, 1.2, and 0.7% by weight, respectively,
and was 16, 20, and 22% less than for a noncarburized assembly (Figure 2.7).
Analysis of the material in the various fractions show that the total stain-
less steel < 9520 W for cuts of 1/2, 1, and 1-1/2 in. lengths was 18.5,
5.3, and 3.3%% by weight, respectively, of the original metal weight and
compares to 2.7, 2.0, and 1.1% by weight, respectively, for a noncarburized
assembly. The total porcelain dislodged in the fractions < 9520 u from
1/2, 1, and 1-1/2 in. cut length of the carburized element was 88, 4L, and
16% by weight, respectively, of the original porcelain present and is 23,
48, and 25%, respectively, more than a noncarburized sheared element
(Figure 2.8).

A Yankee type fuel assembly of 36 porcelain filled stainless steel
tubes, 0.340 in. o.d. with 1/4 in. o0.d. x 1/2 in. long spacer ferrules
was sheared into 1/4, 1/2, 5/8, 3/L, and 1 in. lengths to determine the
particle fractions produced and the effect of shearing with the stepped
shear blade designed for the 53% larger cross section ORNL Mark I fuel.
The particles produced in the fractions < 9520 p from the 1/4, 1/2, 5Y8,
3/4, and 1 in. cut lengths were 81, 30, 18, 15, and 11% by weight,
respectively, of the total batch; the stainless steel < 9520 u was 61,
30, 10, 10.5, and 7.8% by weight, respectively, of the total metal
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Cutting Edge

OAK RIDGE NATIONAL LABORATORY

. Fig. 2.4. Squarkeen No. 3 moving blade showing rounded corners and
cutting edge of the center and two adjacent steps (chipped portion was put

in place while photographing the blade).
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Scored areas on shear gibs after having made spproximately

Fig. 2.5.
1400 cuts on the porcelain-filled ORNL Mark I prototype fuel assemblies.
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Fig. 2.6.

Scored areas on the shear gibs after having made approximately
6200 cuts on the porcelain-filled ORNL Mark I prototype fuel assemblies.
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originally present in the batch; and the porcelain dislodged < 9520 K was
929, 37.5, 30, 20, and 15% by weight, respectively, of the original amount
present (Figure 2.9). Shearing of the Yankee type assembly which has a
53% smaller cross section than the ORNL Mark I prototype fuel assembly
resulted in compaction of 10 to 24 tubes in ~20% of the cuts made with
the leading edge of the stepped blade on all cut lengths above the l/h in.
lengths. The amount of particles produced in the fractions < 4760 W was
~38% by weight less than comparable cuts made on an ORNL Mark I assembly.
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3.0 TRANSURANICS
P. A. Hass

3.1 Material Evaluation -~ G. A. West

Protective coatings and some plastic materials of construction are
being evaluated for radiation, wear and chemical resistance as related
to the TrU process environment where nuclides must be contained or easily
decontaminated from structural surfaces.

All msterials undergoing evaluation are being irrsdiated in a cobalt-
60, 7 source at 1 x 10° rads/hr intensity and 40-50°C. The plastics are
being exposed in air and the coatings are being exposed in both air and
deionized water because they may become submerged in water in actual use.
The protective coatings exhibiting the best resistance in both air and
deionized water are (1) Amercoat-66, epoxy, 1 x 10° rads, (2) Amercoat
No. 74-B Surfacer w/fiberglass cloth and No. 66 gloss seal coat, epoxy,
1 x 10° rads, (3) Amercoat No. Th-B Surfacer w/No. T4 seal, epoxy, T x 108
rads, (4) U. S. Stoneware systems No. 6 and 7, 1 x 10° rads. The phenolic
base coatings, Plasite Nos. 7100, 7122, and T155 on concrete by the
Wisconsin Protective Coating Company, exhibits excellent resistance in
eir to 1 x 10° rads but failed in the deionized water &t this exposure.
The same coatings on metal are satisfactory in both alr and deionized
water at the 1 x 10° rads exposure (Table 3.1). Irradiation of all
coatings will continue to failure. An "Epoxy Joint Sealer" by the Sika
Chemical Corp. exhibits questionable failure (dependent upon the proposed
use) at 5 x 10® rads in air by retaining some elasticity while progressively
expanding ~50%.

Test strips of the Amercoat Corporastion's polyvinyl chloride sheet
material, 3/52 in. thick x kb in. wide, with seams heat welded giving a
continuous smooth surface has been installed in areas of heavy foot traffic
for 34 days. The Amercost Corporation's method of welding the seams and
the traffic test results appears good enough that the vinyl sheets will
be installed on a laboratory floor for further evaluation.
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Teble 3.1. Results of Radlation Exposure to Meterlsls

Source: Co60 at 1 x 10° rads/hr intensity.

Conditions: Speclmens exposed in air end In
deionized water at 40-50°C.

Irradiation
Bxposed Failed 0K to be
Applied on to in in in in Continued
Material Concrete Steel Rads air water air water Yes No
Zpoxy Coating 6
Amercoat No. X 1 x 10 X X X
Amercoat No. 66 X 1 x 10° X X X
Amercoat No. Tk Surfacer
w/fiberglass and No. 66 top X 1 x 10° X X X
Amercoat No. T4 primer w/7i-B Atr
surfacer X 9 x 10® X X Only
Amercoat No. 74-B Surfacer
w/¥o. T4 seal, grey X 7 x 108 X X X
Amercoat No. Th-B Surfacer
v/No. Th seal, white X 7 x 10° X X X
Prufcoat primastic X 3 x 10% X X X
w/No. 4000 top X 3 x 10° X X
X 1x10% % X
Plasite No. 9009, Wisconsin X 5 x 10° X X
Protective Ceoating Corp. X 5 % 108 X X
X 1 x 10°% X Afr
Only
X 1 x 10°% X Aty
Only
¥Wilbur and Willlams-TileCote X 1 x 108 X X X
Phenolic Coating Alr
Plasite No. 7100 X 1 x 10° X X Only
X 1 x 10° X X X
Alr
Plasite No. 7122 X 1 x 10° X X Only
X 1 x 10° X X X
Alr
Plasite No. 7155 X 1 x 10° X X Only
X 1 x 10° X X X
Polyester Coating
Prufcoat-Epoxy modified X 5 x 10° X X X
polyester X 5 x 10° X
X 8 x 108 X Alr
Only
Wilbur end Willlams X 1 x 10° X
No. 1712 w/liguid glass X 2 x 10° X Adr
Only
Vinyl Coating Alr
Amercoat D6-3G system X 7 x 10% X X Only
Nukemite -40 X 8 x10% X X X
Prufcoat P-62 w/HSV X 1x10° x
X 5 x 10% X X
X 1 x 10° X Alr
Only
X 2 x 10° X
Alr
Pruficoat P-50 w/HSV X 1 x 10° X Only
X 2 x 108 X
U. 8. Stoneware System 1 X 2 x 108 X
X 1x10° X X
System 2 X 2 x 10° X
X 1x10° % X



-28-

Table 3.1. Continued

Irradiation
Exposed Failed OK to be
Applied on to in in in in _Continued
Material Concrete  Steel Rads alr water air water Yes o
U. S. Stoneware System 4 X 2 x 108 X
X 1x 1% X X
System 5 X 2 x 108 X
X 1x10° X X
System 6 X 1x 10° X X X
System 7 X 1 x 10° b4 X X
System 8 X 2 x 108 X
X 1x10° X X
System 9 X 2 x 10% X
X 1x10° X X
System 10 X 1x 108 X
X 1x10° % X
Miscellaneous Materials
Sika Chemical Company's
Colma Joint sealer
(Thiokol Rubber) Type-SL L x 107 X X
Type-NS bx 107 X X
Sika Chemical Company's
Epoxy Jjolnt sealer 5 x 10° X X
Dow Cornings (silicone rubber):
S1lastic RTV-501 5 x 1058 X X
Silastic RTV-T731 5x10% X X
Amercoat-Knoblock {vinyl sheet) 5 x 108 X X
Penton (chlorinated polyether)-
coating X 5x%x 107 X X
sheet No. K51 5 x 107 X X
sheet No. 9215 5x 107 X b

Armalon - "tetrafluorethylene
coated glass fabric’ 5x 107 X X
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L.0 VOLATILITY
R. W. Horton

4.1 Salt Recycle Studies - W. W. Pitt, V. L. Fowler

A considerable portion of the operating costs of the Fluoride Volatility
Process is the cost of ZrF4 in the initial fluoride salt charge for each
batch. One method of reducing this cost is to use the waste salt from each
batch as part of the initial charge of the following one. The purpose of
the present study is to investigate the problems associated with the recycle
of salt.

Experimental Equipment and Procedure. The dissolution vessel used
was the Mark II INOR-8 vessel originally used in the INOR-8 series of
dissolution studies. Two molten salt transfer dip legs were added; one
an autoresistance heated double wall line, the other welded directly to
the vessel wall. A 6 in. 1.4. Inconel vessel was used as the salt makeup
tank. The HF supply and off-gas system were the same as used in previous
dissolution studies (Figure 4.1).

The simulated Zircaloy-2 elements were loaded in the dissolver and the
30 1b salt charge in the makeup tank. After melting the salt was transferred
to the dissolver through one of the dip legs. Dissolution of the Zircaloy-2
was then carried out at 600-650°C using sn HF flow rate of 2.7 to 3.7 1lb/hr.
At the end of the dissolution, the salt was transferred out of the dissolver
through the bottom transfer line to an open contalner. Core samples of the
salt were taken while the salt was still molten. After freezing, the salt
was crushed and enough of the waste salt used to provide 30 1b of ~35 mol
% 7rF4 salt for the following run. This normally required 27 lb of waste
salt and 3 1b of fresh NaF-LiF salt.

Experimental Results. The data from the four rumns which have been
made to date are shown in Table 4.1. The Zr-2 specimens were of assorted
sizes and shapes, so no inference can be made about dissolution rates.
However, one can get an indiecation c¢f the trend of corrosion product
buildup in the waste salt. The primsry purpose of this first run was to
shakedown the eguipment and establish test procedures. No major diffi-
culties were experienced during salt transfers and dissolution except
for off-gas line plugging. The salt transfers have been surprisingly
easy for all types of vessel entry (dip legs and bottom).

Future Plans. It 1s planned to make a series of dissolutions at as
near the same run conditions (HF rate, temperature, cross section) as possible,
varying only the length of the elements. Waste salt from each run will be
used as part of the initial charge for the following run. It is anticipated
that the effect of element length on dissolution rate will be correlated;
and also that an equilibrium concentrstion of corrosion produects will be
indicated for the salt recycle process.
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Table 4.1. Corrosion Product Concentration

(at end of run)

Dissolution

HF Flow Rate ( )
Rate C. P. Concentration {(ppm
Run  (1b/hr) (cmg-min) Fe N Cr Mo Sn
1 3.7 1.7 1700 70 | 1900 10 < 250
2 3.4 2.08 70 43 ok 5 < 210
3 2.7 2.68 3600 360 2800 < 70 1000
L 3.1 3.2 2000 750 2400 40 70

B'R.ough estimate only, due to unknown surface area of elements.



5.0 VWASTE PROCESSING
J. C. Suddath

The purpose of the waste processing program is to develop the waste
calcination process and to determine the necessary data for the design of
the Hanford pot calecination pilot plant. This report will cover waste
calcination test R-65, a TBP-25 calcination. The purpose of test R-65 was
to determine if mercury could be transferred from the calcination pot to
the off-gas line and to the calciner condenser for condensation and return

to the evaporstor. A vapor sampler on the evaporator condensate to measure
conductivity was also tested.

Forty-two per cent of the mercury fed to the calciner pot ended up in
the evaporator at the completion of test R-65. The off~gas line between
the calciner and the calciner condenser was electrically heated and overated
at a temperature between 180-470°C. The calciner flanged top and the
calciner condenser inlet alsc were heated to a temperature of ~180°C.
Twenty-eight per cent of the mercury was found to be plated out in the
off-gas system. Of the 28%, ~20% was located above the baffle section of
the calciner vessel and 8% in the 1 in. off-gas line between the calciner
top and the calciner condenser.

The evaporator condensate vapor sampler was operated satisfactorily,
howvever, its rate was boilup dependent and insufficient sample was obtained
during the latter part of the test.

5.1 Test Results - C. W. Hancher

Test R-65 was a standard TBP-25 test using the continuous evaporator,
470 liters of feed were fed to the system in 23 hrs at an average rate of
20.6 liters/hr (Table 5.1). The feed to water ratio was 3.1. The nitrate
balance was 102% and the aluminum balance was 95%. The mercury recovery
balance was 80%. The wet test meter used to measure the off-gas was not
in operating condition during this test, therefore, there was no method
to measure the off-gas, however, it would not appear to be excessive. The
resulting solid had a bulk density of 0.68 g/cc<and had the following
concentration:

Aluminum 47% by weight

Iron 0.94% by weight
Mercury 0.58% by weight
Nitrate 0.07% by weight

The mercury concentration at the top of the solid was 1%. There was some
mercury deposited between the top of the solid and the baffle that could

not be sampled. This quantity would probably account for the missing 20%
in the recovery balance.
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Table 5.1. Material Balance for Waste Calciner Test ~ R-65

NOa, Al, Pe, Hg,
g, % g, % 9] % g, %
N
Feed, g 195,636 22,276 11k4.2 2380
g/liter L1 46.8 0.24 5.0
our
Evep., g 16,050 2,050 30.0 1000
8.2 9.2 26.3% 42
Cond., g 183,872 5.05 1.8 640 off-gas
% ok - 1.6 28
Solid, g 283 19,035 Los 2Lo
P —_— 855 252 10
Total, % 102.2 k.7 379.62 8o
Other Results
System feed rate, liters/hr 476/23 = 20.6
Total feed, liter 476
Water-feed ratio, ratio 3.1
Feed time, hr 23
Calciner time, hr 6
Bulk density, g/cc 0.68
Off-gas, cu ft Out
NOs in solid, % 0.07

aHigh iron in solid may have been corrosion products from system.
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One of the stated purposes of this test was to see if the mercury in
the calcination pot could be removed and transferred to the evaporstor
through the calciner off-gas and calciner condenser. If this is possible,
the mercury could be withdrawn from the evaporator at the end of each test
or allowed to bulld up from a number of tests and then withdrawn. A steam
generator was installed to introduce steam into the secondary off-gas
line at a rate of 1.5-2.0 liters of water per hour to purge the secondary -
off-gas line and help sweep the mercury vapor through the primary off-gas
line during operation. This amount of steam purged to the secondary off-
gas line kept the secondary off-gas line absolutely free of mercury deposit,
however the primary off-gas line, even with heating to 180-470°C, had a
very heavy coating of yellow mercury oxide. About 8% of the mercury fed
to the system ended up in the primary off-gas line. Forty-two per cent
of the mercury fed to the system ended up in the evaporator, 9% remsined
with the solids even though the average calcination temperature was in
excess of 860°C (Table 5.2). The calcination pot was electrically heated
with heating tape from the top of the baffle to the above flanged section
where the primary off-gas line decreases its diameter to 1 in. This
section was held at ~180-200°C. Twenty per cent of the mercury fed to
the system accumulated in this section of the calcination equipment. It
is felt that if this equipment could be held at a higher temperature,
~00-450°C, for a long enough period of time and with enough sweep gas
most of this mercury could be transferred to a cooler section of the
equipment.

5.2 System Contrcls

The system controlled very excellently during this test with one
exception. The evaporator density control reset set at 10 min failed to
function during the latter part of the test. This failure resulted in a
higher than necessary boilup rate in the evaporator which caused evaporator
concentration to be higher than the set point for ~8-10 hrs resulting in
the evaporator density control belng out of control 5%% of the 24 hr test
time (Table 5.3 and Figure 5.1). The other controls operated very
satisfactorily.

The evaporator vapor conductivity cell worked satisfactorily, however
its rate was boilup sensitive and decreased to a rate ~15-20 cc per min
during the later part of the test which is much too slow considering the
cell holdup of ~400 ecc. During this period of time the control was switched
to the conductivity cell downstream of the evaporator condenser which
operates on the total evaporator condensate.

The temperatures of the calciner furnace, the calciner skin, and the
temperatures of the interior of the calciner pot have been plotted on a
5 min frequency using the data acquired by the automatic data logger and
have been processed by a computer. These figures (Figure 5.2, 5.3, 5.h,
5.5, 5.6, 5.7, 5.8, and 5.9) show the trend of the solid depositing
radially from the wall of the calciner toward the center. A thermal
conductivity of the radially growing solid has been calculated on an
hourly basis using a calciner condensate heat balance and are shown in
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Deposition at End of Test R-65

In to System

Out of System
Evaporator Heel
Calciner Pot Top

ff-gas Line
Evaporator Condensate

Table 5.3.

2380 g

1000 g 429
522 g 20%
101 g 8%
18 g

Test R-65 Control Limits

% of
Over Limits Under Limits Time Total Control
% of No. of » of No. of Out of Control Limits
time  times +time times Control Time + and -
Cai iner Liguid level  3.12 1 1.56 2 L.68 16 95-20
Evaporator Density 53,41 1 0 0 57,5 2k +5
Bvap. Liquid level 0 0 0 0 0 2L + 20
Evap. Temperature 0.63 o 5.55 6 6.18 2k + 15
Conductivity
Evap. Vapor Pressure 0 0 1.04 1 1.04 2k +2
Prop. Set
Band Reset Point Control Secale
% min % of
scale
Calciner Liguid Level 200 240 60 ~58 to 62 liters
Evaporator Density 100 10 35 1.0-2.0 g/ec
Evap. Ligquid Level 5 10 50 22-27 liters
Pvaporator Conductivity 200 10 50 1.2-2.0 M HNOs
Evap. Vapor Pressure 20 1.0 Lo -5 to +5 psig
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Table 5.4. A number of important hourly system variables and parameters
have been tabulated in Tables 5.5 and 5.6.

The feed volume, water volume, calcined additive volume and evaporator
condensate volume are shown as cumulative values. These values are measured
volumes taken at the hourly sample time. The temperatures and concentra-
tions are sampled on the hour and only reflect the concentration or
temperature gt that time. If a column was not sampled or was not recorded,
e minus zero (-0) will appear in the table. The calciner furnace heat
balance is the summation of the 6 kilowatt meters for the six zones of
the calcination furnace reported as hundred-thousanths Btus. The calciner
condensate heat halance is a heat balance of the water side of the
calciner condenser reported as hundred-thousanths Btus. The evaporator
heat balance is a water side heat balance on the evaporator condensate
heat exchanger reported as hundred-thousanths of Btus.
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Table 5.4. Test R-65 Pot Calciner Cake Thermal Conductivity

during Operation

Btu-hr-ft-°F
Test K from K from Cake Volume,

Hour Skin to Center Skin to Edge liters
1 0.212 0.215 4,118
2 0.632 0.680 9.325
3 1.023 1.063 1h.961
L 1.095 1.121 20.878
5 1.082 1.235 26.043
6 0.888 1.054 30.181
7 0.785 0.808 33,152
8 0.912 1.055 36.396
9 0.945 0.978 39.3k49
10 0.863 0.813 L1.779
11 1.008 0.882 Lh, 287
12 0.880 0.739 46,283
13 0.657 0.548 L7.682
14 0.627 0.578 48,879
15 0.886 0.7h1 50.320
16 0.859 0.843 51.555
17 0.495 0.627 52,172
18 1.183 1.605 53.367
19 0.547 0.7h40 53. 777
20 1.511 1.869 sk.572
21 0.799 1.362 54,982

Ave. 0.84 0.92
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UNCLASSIFIED
ORNL-LR-DWG. 73000
Table 5.5
HOURLY SYSTEM  VARJARLES AND PARAMETERS -~ PART A
sy NO R~&5 FELD 1YPE TI8P-25 OPERAYION MODE ~ CONTINUGUS
RUN FEFD WATER CALCINER EVAP, CALCINER CALCINER EVAP, SYSTEM EVAP,
FIME ADDITIVE COND FURNACE COND . CONDaS OFF~GAS DENSITY
HOURS LITERS LITERS LITERS LITERS [HUNDRED-THOUSANOS OF nTUS) Cy FT GM/CC
] 59. Qe -{. Sk, te37 L.96 1.83 -0 [ 1
2 1IG. e ~Uw 223. 2.7 2.1b 3.610 -a 1.39
3 153, 125, (- k5. Lalil 3,47 bl 0. 1.38
N 196, 303, e 677, hollt L, 84 10,94 -e [ 1]
5 252. W77. - QU8. 7.51 b. 04 17,09 e 131
& 295, 655, -Ce 1070, 8,75 5.99 22,26 -0, 1435
7 3h1., 769. o 1213, LEsPe st 7.48 25.8¢7 -0 1.38
8 358, 882. “0a 1323, 10.R6 B.u4 28.18 -0. 140
9 390. F67 . -l . 1598, Flak? Q.12 31.0n -~ 1.40
13 u10, 1022, ~[s 1473, 12.2% 9.869 32.58 -0 f.81
[ 8] 426, 1079, -G 1586, 12.91 10,27 33.97 -[a [IPE 2 ]
12 Lui, 1136, -[ie 1617 13,52 10.7% 35.22 ~0e 1.52
13 u53, 1193, -lie 1675, 15,07 11.07 346,45 - fal2
ih 453, § 250, ~{a 170%. he 62 ti.13% 37.u8 ~(la .42
i5 453, 1280. ~{ie 1762, 15.09 11.68 3r.8% e t.42
14 k53, 1337, Ll PN 1762, 15,404 11.97 38.28 -0 1.k
7 453, 1337. - 1788, 15. 85 2.9 38,49 ~M. [P 11
[X4) 493, 1363, -0 1794, 1626 12.37% 38.91 “C 445
12 W59, 1363, ~{la 1824, 16.60 12.49 39.12 -~ 1,45
20 459, 1393, -0 1524, 6. 87 12.64d 39.33 -l 1.48
21 us9., 1393, ~0a 1858, 17,21 12. 17 39.5u -0, 1e52
22 ué6t. 1419, ~3a 1867, 17.%5 12.86 39.74 -C. 153
23 u16. 1419, -t 1867, 17.44% 13.01 39.986 ~(a 156
UNCLASSIFIED
ORNL-LR-DWG. 72999
HOURLY SYSTEM YARTARLES AND PARAMETERS - PART B
TESY NO R=é% FEEL T¥PE - TBP-25 OPERATION MODE -~ CONTINUOUS
RI5EN EVAPR, EVAP.MAICR CALCINER EVAP EVAP COND. EVAP, FVAP, EVAR, CALCINER CALCINER
TIME LIGQUID CAYION CUND, COND. MAJOR ION COND. tIQuID VAPOR FEED OFF~GAS
H+ FE€ QR AL ‘He H FE OR AL RU TEMP, TEMP, TEMP, TEMP,
1H#OURS MO AR GMZLITER MOLAR MOUAR GMALITER GM/LITER DEG.C DEG.C DEG.C DEG.C
1 1.70 58,8 5.20 1.%0 N.0483 =0 b 111G, 104, 350.
2 et ®t 72.0 T Q0 .54 0.003 =0 112 ik, ing. 470,
3 124 hba bk 7.00 Z.34 D.D133 0. Hi2. [NEN 107. 355,
4 1.67 56,2 6.06 1.52 0.002 -0 1G9, 112 105, 345,
5 2.09 514 6. 77 116 0.0n3 ~{le 108. Pt 10&. 226.
&6 [P 43,0 Tald 1437 Jw Q33 -0 110 112 105. 21%.
7 117 TUaWl 719 b.54 0.803% -0. 112, tih, [Re1.99 202,
8 (1.27 Th.6 a.02 1.56 0. 002 ~(e 1t4. Tté. 108. 186,
9 0. 70 76.11 6.95 1.66 0,002 -0 115, 1. 106, 182,
10 0.62 78.7 bH.89 185 C.003 ~{u ER 2. 116, 107, 192.
i1 1.t 9 7949 $H.70 j«68 0.0 ~0. 8. 116, 107. 193,
12 .58 Blet T.20 1.64 Q.002 R oY 117. 116, 106. 192,
13 Debls A2.4 761 1.82 Oa. 008 ~(n {1be 1ib. 106, 180.
ik Jeu9 REPE P64 262 N, 00z ~{e 117 b t06. 222,
15 J.39 Bu.9 B.t5 I 450 N. 003 -0 [ R 7% 5. 106, 225.
14 .38 HR.5 Ge32 159 g.002 -0 118, 110, 107. 240,
17 Cubd B3.4 7.30 1.54 g.a03 ~Da 118, 110, 106. 2u2.,
18 Ga 78 87.0 7.75 f74 g.008 -[Je 1R, L., 107, 282,
[ 0.86% 89.7 q9. 45 1.72 g.003 -l i19. 110, 107. 229.
20 Jule 7 1.8 .51 .86 003 - 120. 110, 107. 198.
21 .24 9R.7 .26 1.23 0,003 -0 §21. 0. 109 206.
7?2 .05 Q.9 245 faled 0003 -0 123, i1 108, 198,
23 Do {08.0 2.02 |66 N.003 -~ 126. 112, 109, 181



DATE

S/t0
5210
5713
/10
51
5713
»/10
5210
5713
5740
EYA L))
57
8/10
4210
s/
EYER
5711
9711
S/
5711
5711
/i1
B0
LYAR!
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Table 5.6. R-65 Hourly Detailed Data

CALUINER CENTERLINE TEMPERATURES. RUN NO. &5, TRP2S WASTE,
(TEFVERATURES ART DEGHFES CENTIGRADE)

tMAX RATES ARE DEG € /HR FOR THE 5 MIN PERIOD OF CREATEST CHANGED

RUN ZGNE IONE 2 IONE 3 20NF & TONE § TONE &
TIME  avh  Max  AYG  MAX  AvVOL  MAX A¥G MAX AVG MAX AVG MAX
TTME HR  TEMP RATE TEMP RATE TEMP RATE TEMP RATE TEMP RAYE TEMP RATE
1000 boouli9. 20950 428, 2742, 269. 6176, 2566,-uB13, 1869, 3uR8, 12h, =505,
1100 2 6¥B. 96, 6£9, 120, kuG, 3380, 200.-29%3. 139, 99. 138, 56.
1200 3 &01, =303, 56%. -324. 217.-15u6. 143, 30. 4o, 524 1hb, 1H.
1300 4 543, KDZ. 49, -%60.  tu0. 203, 182, -39, Isk.  -Bl. 143, ~32.
1600 OES9. «uhl, B5T.-ZEA6. TR, ~15. iRDL «Zu. 1430 1%, 142, -8,
1500 & 190 ~bdb. 149, -9 139, 18, 138, ~12¢ 137, -9, 1O, ~12.
1608 7 219, -¥Ds. 188, 29, 180, -27. 149. ~4). w3, 27, &0, 21,
1200 4 28%. 97,  1uQ. P2, BN, 9. 138, -1B, 139, 2. isQ,. 12
18200 9 32%. 103 k0. -21. el =2, PABL 0 2h.e o 13¥. ~2. a0, -29.
1900 10 3. e t4G. 320 ug. 3. 138, ~12. 14U, 18, 1hY. A5,
2000 [ 76, 180. 130 Hul. 53, 137, -t5. a0 Go 187, 124
2100 12 uB3. 65, N1, ~Pu. 137, 9. 137, LTS 9. 150, V2.
2200 18 NI, 1. lale -27, iud. 12, 138, Zi. Wt Zi. 1S4, 27,
2300 1% 506, 6, 189, 180. kUL =15, 138, =21, 186, 27. 158, 15.
9015 583, 130. V. 257, lud, M, 137, Gu. 146, 12 153, 18.
a0 te GTH. UIB. 399, 1TR. 1?2, 65 1hb, T, 159, 12, 1T2. 2.
20D 17 132, Y. wRA. 1. 224, TiS. 157, 1. 172, 9. 148, 130,
3010 18 117, fo.  S78.  17U. 8374 MiN. TS 29, 178. 114, 2104 324
KOO 1? B2, 0%, 719. 220. Sti. 2. 185, 2u. i%1. 45, 2u3l, 50.
SN 20 82, 42, Bal,  170. T7$, w02, 202, 32, 2190 ks, 243, TH
600 21 896, S5 936, M7, HHu, 5. 23t B4, 2530 W4,  32u. 8.
708 27 d9H,  —4n. 996, 200 Ve V1. 264, 71. 273, 0. 1o kA
BUOO 23 89d. -~67. 956, ~67%. Fub. ~-15%. 333, Inl, 439, 5B, u7i. 187,
200 24 885. -27. 953, -8, ou?, tS. N8BT, dun. 428, B9, 852, 243,

UNCL ASSIFIED
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TEAPERATURES 2.5 InwCAfS 1 RUM CLHTER OF CALCINER. RUN NO. &%, TAPZS WASTE.

(TEMPECATURYS ARE DEGREES CENTIGRADE)

EMAX RATES ARZ DEG € /MR FuUR THE ) MIN PERIOD OF GREATEST CHANGE)

Kbt ZUNE | 20WE 2 10ME % 204E & 20HE & ZONE &

TIME  AVG MAXx  A¥G MAZ AVG MAX AVG  MAX  A¥G  MAX  AVG  MAX

VIME  HR  TEMM RATE  TEMP L ATE  TEM¥ RATE TEMP KATE TEMP RAIF TEMP RATE
1000 Poou27, 1841. wsk.-1931. 394 .-W028.  312.-u811,  252,-4743. 124, -499.
1100 2 7dv. 95t. 670, U8, 507, 3673, 208.-314h, jub. Tie dsl. 6%,
20D 3 627. -28U. 532. -243%. 281.-16u5, 145, 42, 1AL Zh. thA, 2.
300 a0 %% 3310 S1B.-iDsh. the.  3J7.  TAS. =55, I4Fo -S3. 153, -24.
1u00 5 wbl. ~k34. 300, -908. 183, 15, sk, i2. 149, s8. 159, 50.
1500 b6 28%.~2636. 383, Tu. 2370, A, thi. 18, 18%. {57, 234. (8&.
+5010 T 54, d3. [N 0. 225, ., 154, 29, 228. 118, 272, I1Ti.
1700 8 a. 0. g. a.  2su. 3. Mék. 27, 2?1, 5. 325, 38,
1804 ? 0. 19 a. g. 254, B, 1T7E. 29. 295, Gb. 8Nk, 73.
teon ) ' Te 1, e 275 24, 1B2. 27. 319, 2. 387, 71,
2400 1t - O. il d. 220, 2u. 196, 21,  3Ss, 2. Wul. B13.
21049 i2 . Q. o. 0. 408, 24, 234, 30.  385. 02, 506, B9,
2200 14 9. . a. U. %34, 35, 244, 96. 40, 25, uh2Z, 454
2300 14 . 0. Q. 0. s71. 7. 292, 43, 428, 122, 57Te, 40,
o 19 & Q. . Us 393, 18E. 332, 11D, 5248, 1A, S%%. 73,
100 16 0. . O. e 51, 175, uXh, 9%, 463, -iu.  blb. 3ta
200 1 Q. 0. . 4. 6hd. 221, 500, Fh. 4u6T. u.  A3G, LIRS
300 18 a. o. 9. Q. 773, 136. 439, 31 ed¥. BO, 65:. 5.
w00 19 Q. 0. 0. Us 828, 122, 557, 80, All. L. ATG. L1
500 20 a. 0. 3. 0. 472, #i, SHU. 25, bhi. Gh. 672, 34,
600 21 . Cu U. Se  90A, 60 =23, 59. 587, S Tihe 37,
e 22 0. o. . U. 9%, L2, $u2, 133. 125, »i. Tus, 54 .
8p0 23 G 0. t. g, Fau, ~2%., T27. 17t 759, Gh.  TTo. 43,
Q01 24 9. 0. C. 0. ua, 18, B15. 106. P73, -%3, 821, 74,




DATE

5710
5710
57314
5710
5710
S$/10
5710
5710
S/10
5710
5410
5730
5710
B/10
5701
EY23
5711
(Y2 R
5711
5711
EYAR
SE10
LYAR
YA R!

DATE

5710
5711
5710
57173
5711
5730
5410
5/40
5210
EYA NN
5710
G754
5730
5/40
Y2 )]
711
EYA R
S/t
EYAR|
5/t
S/t
S0
YA
5711

timE

1060
(Rl
1204
1301
tuliy
1600
1608
[Rdls!
120y
1908
2nny
2190
eann
2300
o
160
20n
30u
L
S0u
600
700
HaO
Gt

{MAX RATES ARE DEG

TIME

14603
1109
£20n
1303
1300
1500
1500
170N
i8ln
1704
2000
200
2209
2400
1
o
200
3un
u00
RitH]
&00
U0
/OO
U
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Table 5.6.

CALLINER SKIN TEMPERATURES.

Continued

RUN NO. b4,

LIEAPERATURES ARE DEGREES CENTIGRADE)
THE 4 WIN PERIOGD OF SREATEST CHANGF)

{HMAX RATES ARE DEG € /HR FOR

RUN
TIME
M

W e O E b =

RUN
TIMF
HR

- DO S W s N

OV EwN

<5 @

LONE
avi *AX
TeMS  AALE
wdd. FuPY,
821, w04,
#14. ~227,
782, 132,
487 ~365.
Tis. 229,
dhn. 341,
HT3. ~4h7,
LIES S7.
B, sS4,
B 40,
HH3, Une
ELIEN .
W, th.
. =221,
Wi, -2,
8o, S
ELEN He.
BH . 24
LN 3.
890 =1t
89i. -9l
Hat, -04.
89, =al,

IONE 2
AVG nax
ICHP  LaATE
Sul. 1984,
BLG. a3,
HeB.  ~99,
e, =2in,
a6 =212,
814, 971,
2492, iU,
RS2, a1
whb. 101,
#YA, Y
B, u2.
tas. - 33,
HET. ~hHT7
hbk. ~oi.
B892, 49,
B 24,
Q0. 2y
Yb. 2.
2. 5.
925. 4ha
Tuks. .
K1 -
A VN 53,
ERY T RN

CALCINER FURNACE

TUNE 3
AVG MAX
TEMP  RATE
LB ~U249.
TAY. 11R,
A -2d 50,
Gli.  TaZ,
14, B
Tho. 1ol
L
474, 57,
B9, .
9. 2u.
9y, ~kZ.
RSN Py
I, i,
207, ~B2.
07, Bl
P26, U8
LRI 18,
3, 2t
9E5.  ~u2,
937, 57,
92t - 110G
223, =Su.
2u. -0,
P23, ~42,

Z0MHE &
AVG MAX
TEME  HATE
LN -1990.
&6, 1256,
608, ~371,
A,  Bd).
672, - 238,
67, 325,
Bu?. ~ui13,
K3, 1¢0.
¥y8. 13t
8715, 120,
294, 10k,
e 97,
922, 245
?2%. ~158,
Wb bl
i, -H9,
ity —120.
937, ~113.
98, -0,
F3u, 33,
3u,  -27.
G8u. 48,
982. ~33%.
EATN 36.

TEMPERATURE S, RUN

i, 6%

{TEMPERATURIS ARF DFGREES CENTIGRANE}

Z0NE !
av¥G MAX
FME  RATF
550, 134%d0
Q7. 347
EATETRE D]
947, 1uh.
B8, =107,
H36.  wid.
257, L.
Sus. —295.
9200 =205,
i 291,
IV =218
U1, 382,
85, ~k4o6.
5. dud.
2T 7. —ulis.
9en. bl
I7u. 92,
FTh. ~u2.
982, ~120.
997, .
Il L0,
¥I2. 0 A5Y.
98, -101.
783, 104,

L /HR FOR THE

rant 7
AVG RAX
TEMP  GATL
ELETE AL N
853, a6,
ARy, 294,
BE2Z. ~11.0.
453, ~12d.
RN 4, 4.
LuB, Ll
W13, 2d7.

A¥ 3, stf.
892, -Z1ha

Fd. 34,
FUS. W30,
BY¢S.  ~u5,
896, -257,

873, ~25%9.
462, i,

wsd. ~%9.
RS, 3.
843, Ti.
H71. ~3593,
A6, 313,
193, nu4,
393, 51,
BEZ2, ~114,

ZONE 5

AV Mix
TEMY RATE
wb'r. 974,
s, 3un,
B33, ~-/8.
B30, 152,
as7. 9.
0o 304,
Fhd. Su7?.
52. —319.
sty -212.
Puo. =155,
3. ula.
97, kb,
Fud, 50
753, $20.
Que. -U9H.
F3n, 279,
P25, -39,
216, =17,
i ~Tt,
Pio. %23,
BBF, -347,
885, -5142,
daMii, =l
ABU. =S,

2040 &
AVG MAX
TEMP  HATE
551 1457,
T4, RN
dars. 42,
432, 107,
B%F, 22u.
3. 307,
3. -461.
W2h. -1 T8,
723, 313,
36, ~ubb,
U4, ~DHI,
b6, ~aL9,
L1 459,
Fr2. -hZu,
b6, 340,
957, 221
Sut. ~3105.
Ut ~24.
952, ~ubB1,
953, 535,
Pk, Lu9.
b4, -Hubd.
959, -43.
951, ~6fl.

UNCLASSIFIED
ORNL-LR-DWG. 71153

THP25 wASTU.

I0NE 9 TONE o
AVG  MAX  AVG Rax
1€M# RATE 1EMP  AATE
8RS, -206%. 2744 1253,
560.-2u6K, 454, 5%
oty -1s2, 374, 534,
421, Zuid. 53A, 871.
eud.  207. 6bJ. 303,
k. =307, B25. =591,
789, 0. 798, ~51.
804, sll. B, 30.
821, 68.  HIS. I3k,
842, 150, A3, 1&7.
B72, lab, 880, 3L0.
870, Td.  umb, 2k,
H92. Z21. BEB, 20
896, k1. 890, 0.
B9F. -Zu. BN, ~27.
8758, 2T B92. =21,
Ma, $3. BN, -2k,
32 . 5%, 8%, 27.
05, the HOT. 2i.
Q7. tHe 897, -21.
PN ‘6. A9R, =30,
91l ~fE. B9R, 2u,
9i1. 14 A9, Nz,
4, 0. 9. E
UNCL ASSIFIED

ORNL-LR-DWG, 71154

» TBPYS WASTL,

b HIN PERIOD OF GHEATEST CHARNGED

ZONE 5
AVG AAX
TEM®  RATL
528 1377,
ez, 127,
318, 2.
At V4.
H82. [N
Peb. ~32H.
920, ~1i6.
A73, -11s.
%0, 122,
897, 152,
P22+ 343,
251, 90.
3. 257,
Q2u. =274,
919, Bh,
P23, ~50.
2T 1hid.
278, Sh
iBe  -1B,
225, k'
2%. 218,
F24. [T
3. ~33.
924, 364

2ONF 6
AYG  MAX
TEMP  RATE
503, 1377,
Ma, 201,
424, 101,
856, 227.
488, Thé.
S, ~%h3,
ARG, 19,
A7T0. 57,
a6, b4,
879. 123,
8, 284,
2t -72.
909, =51,
¥S. 108,
¥ik. -39,
N2, -u2.
Wi, ~tuD.
’99., 87,
897, ~30.
897, 132,
895. =81,
8%, 239,
421, HS.
823, 99,
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Table 5.6. Continued

EVABIKATOR HEAT BALANCE. RUN ND. 45, TBPZS waSTF,

LENTHALPY BASE 1S 2680 DEGREES CENYIGRADEY

RUs  ACAT FRO¥  TOTAL HELT HEAT TG TOTAL HIAT  PUMP COOLER  INTCRVAL  CUMULATIVE
DATE YIME HOUR STCAM 1N CONNERSAIE (] CUOEFFICTENT HEAT LUSS  HEAY LOSS
K Kt AwH Kk #/HR/SE/DF Kt KWH
5710 1600 | 0.0 32.4 8.5 i9.C O. ~aaxb ~bhet
S0 1LY 2 3.7 75,8 et 3.3 PR 5.5 1241
5410 L0 3 3.5 89.8 90,2 9.t 2.6 “i.3 -13.3
SA1G K300 & 121.2 128,2 1ek.7 T, 2.1 ~it, 8 -3, 7
S/ 00 S 158U EN] 1694 170, 1,7 5.5 ~37.2
S210 1500 3 16767 175.8 (BRI 146,56 Q.7 -1.8 -47.7
S0 .00 7 131.9 134, 14247 135.7 a. 4.3 -43.7
510 1700 8 LT 123.e 1%.A 19,7 as 2.7 ~ul.0
S/ w00 9 0.7 as.2 42.9 83.6 de N6 -40.4
S/ 193d 10 o%.4 6741 RN 6941 a. -2.3 -42.5%
S/ 200 1) 5.9 5843 0.2 [Ar ] [ 2.5 ~45.0
S0 2100 32 Gt i RIOS ] SN H J. $e ~4).5
S/ 2004 14 4203 454 Sa.h [T 0. ~tet -hi.i
213 2300 1 35.5 37.7 [T uh,7 U ~Tut -50.3%
EY2 N a1 2.2 25.2 46,0 3643 U ~t1.1 ~61ek
541t 1030 s 55 7.k 28,5 8.4 Js -21.4 -82.7
S2E0 200 7 .l Hak 2u.i 2h4 3 O -17.% -102.0
9710 302 18 CYL] Yo th.h [ R7 U ~ilak ~1 a3
LY Tt I 4 n,3 4.} to.? 16.7 . 12,8 ~[26.6
3411 500 20 [ 3.2 1546 vhut a. EEE Y - 138,
B/11 601 21 4.4 b2 (7.3 17.4 d. -18.2 ~i5i.4
S#1F 7l 22 Y3 5.2 Pé.9 7.5 e -it.8 -163.2
S/ 800 2% 4.3 4o ih.8 1647 Q. 126 -176.0
5701 900 24 [ b3 [ i7.3 0. -i2.5 -188.%
UNCL ASSIFIED
ORNL-LR-DWG. 71161
PROGCESS LTQUIDS [NVENTORY. RUN NO. 65, TBPZS wASTE,
RuN  PUOCTSS  BROCESS FVAPORATOR CALCINER CALCINER CALCINER EVARPORATOR CUMUL.
OATE JIME HUUR FEED WATER CRAGGE  ADDITIVE  CHANGE  CalC. FEED COND. VOL H20/FEED
LITERS LEVERS LITERY LTLERS LiYERS LITERS LETERS RATIO
9710 1000 1 H4e5 tis t7a5 C. 6.5 22.1 4.8 O
S0 nn ? a4 . 2.n YIS 6.3 35,86 6.0 0.
S/10 2L % 9246 126,9 3.1 C. 6.3 w7.0 1221 0.7
$/1G 1301 4 i8.4 177.9 ~2+2 . 6.3 45,7 203.2 1.9
5410 1aL0 5 920 FThai tat G, 3.0 51.0 I22.4 1.9
5713 1502 o Bk 177.9 ~1.7 Ta Se s 62,7 251.7 2.2
9410 1600 4 Wl 1445 N2 U .o 33,4 ta8.0 2.1
210 1703 8 z3.8 [ETEY [ . ~Cai 27.2 t36.7 2.3
5710 1890 9 6.2 a7.1 ~0.3 da ~0.4 22.9 95.0 2.5
S/13 1200 10 BT 54.0 ~3Jat P he2 22.% 9.3 2.4
5710 2007 1} 9.8 56.8 -11.0 e -U.t 19.% 87,7 2.5
501 2107 12 1.1 6.8 Tl iy 0.1 i7.8 7.7 2.6
5790 2200 13 LIRT] 5.8 2.9 e Cat [E- D] 1.1 2.5
S/10 2307 1w 7.0 36,8 [ U. ~-0.7 12,8 6.0 2.6
EYAN 111s ~142 4it. 3 ~l.8 1. ~0.7 0.6 32.4 2.7
578 10 1a G 6.4 —l.s . —t.U Bk P 2.2
S04 290 7 .8 (£ 0.7 i ~0,0 6.k IS 2.8
/1t 309 08 Y 2645 c.0 U a0 5.7 27.9 2.8
S/ wgo e g.0 N -1.7 U AN 5.6 2.7 2.8
S5/1% 0 S 2u .2 3.3 1.2 1 U.0 .0 31.4 2.9
5710 800 2y -T.7 Tie -1 . -{.u 3,9 1.3 2.9
S/yE 0G0 22 a.0 26.5 Pab u. gl ER 25.9 2.9
S/EE 30 23 Ued e -2.0 0. -0.0 3.3 3.8 2.9
PYZ T TS B34 g2 3n.1 (k.0 O (S 3.9 z9.2 3.0
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Table 5.6. Continued

CALTIMFR HEAT BALANCE. RUN NO. &3, TAP2S WASTE.

(ENTHALPY BASE IS Z2ERQ DEGREES CUNFIGRADE)

RUY CALUINER TOTAL HEAT  FUANACL CUMULATIVE TOTAL HEAT INVERVAL  CUMULATIVE
DATE TIME HOUR  VAPUR i HEAT 14 FURNACY HFAT out HEAT (055  HEAT LOSS
0EG € Kk KM KM RnH RaH R
5/10 1000 [ L79.0 ub. (TP} 4n.0 11a5 3u.n Sheb
SAID 1IN0 2 mih.e 46,9 44,0 87,0 28,9 22.0 56,6
5710 1200 3 wD2.S 61,9 5640 1a3.u 3u.d 27.% au.5
SZID 1300 5 473,64 9.7 35,0 177.0 32.2 Fat 91,2
H710 1800 5 280 52.2 Loail 2240 36,4 in.é 1ar.r
/30 1500 6 20%.7 ut.i wz.l 285.0 50,5 14,6 124,58
SAVG 16Ul 4 16,2 36,1 $2e0 297.0 23,4 12.6 157.0
5710 1700 8 187,08 2R.5 29.0 322.0 20,0 de b 1u5.%
5710 1860 9 1948 3.0 21.0 343,00 (] 7o i32.5
5710 1900 10 193.2 25.8 210 $61,0 16,2 Tes 160.2
5711 2600 Y 208.5 21.4 19240 383.0 tu.3 Te: 167.2
/10 2100 12 17a.3 2n.2 1840 aft.n 12.8 7ok 174,05
SZ10 2200 13 0961 1H.a 16,0 L1700 it.8 6.2 180.7
S0 25000 1s 205.3 1.6 Phal 534,00 1.2 7ok 188.2
5710 3 ks 2vad 18,4 [EN [N d.6 5.7 193.9
S/LE 100 06 2345 12,1 1148 457,0 7.5 w9 19804
S/ 260 0T 23 () 1.0 568,10 5.6 6.4 20,7
S£YE 300 1R 235,02 .7 Teid u79.3 4.8 4.9 Zii.b
S711 W00 19 22446 0.7 Dt LR O bt 5.0 2i6.6
SALE 500 20 Zit.s 9.5 ! 27,3 3.9 6.0 722.8
azi1 800 21 diZ.a 9.5 Ga 504,0 EMY 6.l 22847
S/11 M0 2 175.7 7.5 reti 913.0 3.3 to2 232.9
5741 BOD 23 2Cw.7 Ha 8.1 52140 3.0 Sat 238.3
5734 96U 24 18,4 9.} B.9 52%.0 6.7 Zoh 250.7
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Table 5.6. Continued

CALCINER LIQUID LEVEL CONTROLLER DATA. RUN NO. 65. TBP2S WASTE,

AVERAGE AVERAGE RaMeSe MAXMUM AVERAGE FEEQ VALVE

RUid CALCINER DEVIATION DEVIATION OEVIATION CALCINER PGSIFION
CATE TIME &0UR LIQ. LEV. FROM SET PT FROM SET PT FROM SET PT  FEED RATE PERCENMT
LITERS LiFe’s LITERS LITERS LITERS/HR QPEN

CONTROLLER ON MANUAL AT SYART OF RuUN

5210 920 COKTROLLER CHANGE. NEw PARAMETERS ARE
SET POINT  60.CP/C BANDWIOTR 200  RESEYT  4h CONTROL RANGE 25.0p/C
g20 2.1 ~7h.0 6.9 66,8
225 2.6 ~i3eb 9.3 66.8
930 L -24,9 13.9 66,7
?35 3.7 244 17.9 [Y: 9N
Fu0 §.2 -23.9 23,9 21,2
5 Uo7 -23.3 4,1 731
¥S0 5.2 -22.8 4748 5.4
2495 5.8 ~22.% uB.u 76.3
5710 1000 CONTROLLER TD 4ANLAL
5710 1000 ) 3.4 21.4 49,4
5/10 1140 CANTROLLER CHANGE, NEW PARAMETERS ARE
SET ROINT  AJ.OR/C BANDRIDTH 230 RESET  &H CONTROL RANGE  25.00/8
1L 1.5 ~17.6 3.6 82.4
tJus 1.0 -7 35.4 8.4
1120 Fley -16.5 36.8 89.6
1085 1241 -14,9 38.9 89.8
1100 i2.6 ~1%.9 43410 0.5
%710 Lioa 2 9.7 36.0 ag.1
ties 13,1 ~ 4. ko2 88,9
1110 13,6 ik 45,2 89,4
[RERY theo 14,7 [ 89.7
tien 1. ~13%.4 4l 7 90.5
1125 152 ~12.8 Ky.S 90.6
1130 15.7 -17.3 6.3 20,5
1135 16,4 -11.5 87.9 20.5
1160 16.8 -11.4 w91 87.7
1145 t1.3 ~1d.7 48.5 89.1
1150 1.8 -1d.2 904 9U.0
F155 I8.% -3t 5049 4.5
1200 18.7 9.2 47.9 20.%
S/1U 1200 3 16.0 -12.1 12.2 1.9 N7, U0
1205 [EX) ~8.5 46,4 Q0.1
1210 i2.9 -8.! Lg.2 90,6
1215 2048 ~T.0 5041 90.8
1220 21U =t #7,3 .8
1m2s 21.% 6% 3.0 ot
1230 224 -4.0 4.8 100.0
1235 22.0 —3ah 42.9 26.9
1240 2361 -5.4 3.2 0.3
1265 23,0 -5k 43.4 89,0
1250 4.1 -3.9 5.7 .8
1254 2 40 WY.L 8 89.3
1308 25.2 2.9 Bl 89.7
S/ 130D e 22.3 -5.4 6.0 ~8.6 u6.0 1.5
150, 25,7 ~2.3 55.2 84,8
1513 28.2 -i.8 SH.8 84,9
[T 286.9 =i Sh.u 89.8
13527 2744 1.0 WHL.A 39.u
SZ10 1eDJ S 27.5 ~Suh t.0 243 50.9 8o.8
18273 28.9 3.4 46,3 T3.u
1n25 27.3 1.2 LY a4, 7
1530 29.9 1.0 uu 7 6T.1
143% 271 [NV} W2.9 67.2
a0 29.4 0.9 40.8 66.6
ihus 28,9 T 54.8 67.3
510 1500 6 24.8 0.4 0.8 1t 82,4 T
1525 28.9 0.9 38.3 67.%
1537 29,1 1.6 u2.3 5244
1533 2%.9 1.4 3r.3 W97
1560 2%.5 i1 3u.3 L84
1949 hE et 31.8 Hb.h
155 9.3 bk 27.6 4ad.h
1555 23.3 1.3 26.0 u9.n
16002 9.2 1.1 27.3% 49,9
5210 1A00D 7 291 Pl 1.2 1.0 33,2 59.4
1605 29.0 .2 26,7 51.9
1624 20,0 da 4.7 52.%
1630 29.¢ 1.5 37.3 4.9
1635 38,7 1ot 28,4 8.6
[ 11" 29.6 ih 26.9 8.1
TR 29.% 1.y 21k 31.9
1453 29.% 1.3 25.5 7.4
1555 2343 1.3 2.2 LE ]
1703 2741 (] 2u.6 38,9
S/AHd /00 B 29,2 i) 1.2 tath 27.8 b3
Lrgs 291 1.0 24.9 Bl
120 25.9 Jed 23.9 82.3
192y 7.0 1.0 24.0 w3, 2
1733 2941 ial 26.5 36.8
(735 FER i 22.7 35.3
1740 27.0 1.1 8.3 5.4
§755 27.0 .y 23.u 35.8
510 1800 9 28.% 7.9 0.9 1.1 22.7 38.9
1805 28.9 .5 25.4 37.0
1810 2941 1.0 2u4.7 3.0
1315 23.2 il 22.2 31.8
1820 9.2 1.2 22.6 29,1
132% 29.2 1.1 23.7 28,7

PR30 PN tol 23.7 27.9
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Table 5.6. Continued

CALCINER LIOUID LEVEL CONTROLLER DATA. RUN NG. 65. TeP2> WASTE.

AVERAGE AVERAGE KaMaS. Mo L EMUM AVERASGE FEFD VALVE
Rus CALL[HTR DUVIAT I UL/ JATEON DEYIATION CALCINER POSLTIDN
DATE TIME HQUR LIu. LEY. TROM SEF ST FRIN SET #1 FROM SEY BT FEEZD RATE CERUFNT

LITIRS LUTERS LITCRS LITERS LIFERS7HR OPEN
SET POINT ol Ue/sC HANDWIDH 220 RESET  uH CONTKOL RANGE  23.,0P/C
14385 2741 Jet 2142 2.7
1340 2941 .0 2143 _21.7
TruYy 29,4 1.6 2144 2744
1450 2971 b1 9.7 21.4
1455 29,71 dav 21.u 2.4
1904 iRt TV 15.9 27.6
5719 1300 0 291 14 1.3 1.2 22.0 2%.4
1295 2447 3.9 23.2 27.5
54103 2900 1 249.4 0.8 0.8 0.9 12.5 26.%
209 29.7 0.? 16.2 22.6
210 2100 12 2947 .7 o.r de? (R 2%.7
2185 28,7 e R 17,7 22.4
3710 7150 CONTROLLER TO MANUAL
5714 2?2060 13 2H.3 5.8 2.0
S4100 2470 ta 24,2 13.0 U.
LYAN 318 27.9 1.3 0.
5711 120 48 27,0 8.4 d.
S/yy 200 11 2648 7Y a.
571t 307 14 248 5.9 0.
EYZAREEN Y s B 25,6 5.8 Je
S/71y 300 21 260h LS| da
711 603 21 2hed L) 3.
8440 100 22 25:% 1.6 O
Sz11 830 23 26,0 3.6 0.

8D OF YTAsLE
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FEAPURATOR PRESSURT CONTHOLLFR DATA, RUN NO. 65. TOr2% WASTI.

avERAGE AVERAGT RatieSe MAXTHUN AVERAGE  OFF GAS VALVF

RIFI CVAPGRATUR  DEVIATING  DFVIAYTION  DEVIATION  OFF GAS P05 11 10N

DATE TIME houh  PRESSUKE  FRON S j o FROA SET P FROM 55T &F RATE PERLENT
»S$1G vSi o5t PSI CFM OVEN

SET POINT WO B/C PrNGWIDTH 20 MESEE L] LONTROL RANGE S.dP/L

4710 1000 i -1t EH T -0.2 1.1 Via?
3757 11m 2 -tat =3l et ~le 3 0.1 17:%9
1105 “let -0 0.1 26.3
a ~{a7 ~Us 7 0.1 27.1
s 1.7 ~Je? Dt 2241
5710 12034 3 -1a2 ~0.2 2,3 -0.7 [t} 11.2
9710 1303 4 1ot -0.1 2.1 et 0.4 12,1
5719 18048 5 ~lel D1 Pal ~Bet [P} Phes
s/10 1500 & =t ~Tul el ~al d.2 134
5/1€ 1600 7 ~lal -0 a4t “1e2 0.2 .4
5710 170C 8 -1t ~0. Q. ~dat 0.2 "
5710 1400 ? “lal ~0a.1 a.1 “Dat 0.2 Ut
9710 12000 10 ~tal =Gl Ot =Tl Cu2 4.2
S/10 2000 b -t =Gt [ ~Js1 .2 4,2
5710 2109 42 “1.1 -0.t Dot -0 0.2 u.l
S/t0 2200 1% 14l ~J.t 01 ~Tial 0.z 2"
L7108 2300 w4 -1l ~Jel Q.1 ~2al 0.2 “. 7
5711 [ER ) —hal - L.t ~liet 0.2 5,9
G711 00 14 -fed ~-0.1 Cat ~Cet 0.2 4.3
5710200 a7 ~iai ~{e} .t ~Uel n.z Sel
S/11 6L 18 “lal =01 Gui EARS | 4.2 4.8
LY AR Ry L] 1.t =Dl Ut -0t T,z 9,3
ssvy 800 206 “1lel =0.1 Tal “Oel Ce2 7.8
5711 0L “1ad ~Got [ “al 0.2 7.0
571y T00 2 el =1 det -0 0.2 1.7
S/t ROO 23 =11 ~0ai G —Cat Ga2 1.6

END UF TAPRLE



DATE

5710

5710

5210

5/10

5710

5210

&§410
3410
S740

$10
YAl

S710

2710

S410

5710
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Table 5.6.

Continued

EVAPORATOR DEMSITY CONTROLLER DATA. RUN NO. 65, TDP25 WASTE.

AV3 AYG RS MAX  STEAM  AYG AVG ARS MAX
RUN Ev¥AP  DEV DEV DEv PRESS  STEAM DEV DEV DEV
TIME HUUR  DEN  S.h,  5.P, S$,F, S.P.  PRESS Sa¥e SoP. 3P,
GICL B/LC GJCC G/CC PSEG PSIG Ay (53 PS1
CONTROLLER 0N MANUAL A1 START OF RUN
920 CONTROLLER CHANGE. NEw PARAMETERS ARE
SEY POINY 35.0 Bang wiDTH 100 RESET  10m LCONTRUL
SECUNDARY S¥YSTEM EAND w1DTH 50 RESEY in CONTROL

920 1,23 -0.07 22.8 22.0 -C.8

1200 1 1.30 t4.3  25.7

1330 V.23 -0.02 2r.7 28,3 0.7

i33s 1.2% -0.90 25.7 27.2 1.3

1340 129 =01t 27.0 2h,7 2.0

1Ths 1.25 ~0.19 2248 2kt -0.u

1350 1.25 ~0.10 23.4% 29.8 2.7

HI03 2 1.3 -0.09 0.7 -d.i2 212 Q2.7 Fab 1.8 2.5
1150 1.27% =3.086 2607 2Tk J.7

1200 3 1.3 -0.00 0.02 -0.006 17.% 2143 R} 1.5 2.2
1235 .28 -C.07 26,9 29,0 2.1

1243 1.26 -3.09 28,9 29.3 C.u

t2us 1,26 ~0.0% 28.8 29,7 0.4

1253 1,27 -0.08 25.7 2% .0 Y

1330 1.3 -3.08 0.5 -7.09 2.2 25.8 IR 3 .3 3.4
100 1.22 ~0.0& 2721 3i.2 2.1

1400 5 Le31 -U.04 0,04 ~0.36 2r.7? 28,8 8.7 fol 241
140% 1.29 -0.06 29.1 31.0 [

(L) 1.27 -0.08 2%.2 31.0 bot

1500 6 1431 ~0.08 0.0% -0.06  29¢.0 27,9 0.2 1.} Vo7
1600 7 V.34 -0.01 Q.01 0,02 26.2 27.% 1.3 1.h 245
1700 £ 1.33 0B.03 0.03 Q.04 25.4 24,3 g.7 ok 2.7
1700 1.0 0.9% 21.4 22.0 D.u

1820 9 .37 0,02 0.03 0.05 23,5 2L.7 Tak [ Y3 2.3
1700 10 1,39 GL.04 0.0% 3,05 2z.6 23.% 0.4 1.0 2.3
§190% T«8i .08 207 22.5 K%

1710 l.4i  D.04 2.t 2245 0.8

1715 t.a1 .06 Zi.b 22,9 s

1320 Teby O.U6 21.% 221 T.u

17229 1.1 .38 204 22.0 Q.s

1730 Lot 0.0% 20,7 2241 .2

I35 ta41 3.06 209 22,1 t.2

1740 1okl T.08 2033 22.3 Ted

1S i.41 (.36 2C.1 22.1 1.3

1250 bokl  G.O6 2.7 22.3 .2

1955 1.b1 0.06 23.8 2241 1.4
2100 Lol 04116 2.7 2241 1.3
2000 11 s.k) 0 2006 0,06 U046 2040 2242 141 (Y] 1.6
2004 t.41 0.06 17.4 P 2.4
20 o1 0.08 17,2 22.0 2.7
215 1.3 Q.08 234 22413 1.7
2024 ot J.08 17k 22.49 2.6

27925 Tekl .36 [ 2149 2.4
2030 Tout (.11 17.4 21.8 2.5
203y talt U0 7.3 21.9 2eh

206U toll  (J.06 7.8 22,0 2.8
274% LIPS B I 172 22414 2.9
2050 l.al .08 19.2 21.9 2.7
24355 fakl J.06 2.4 21.8 245

210 1.t .08 2.8 22,0 2.7
2100 12 1.u1 0.06 U6 0,08 17,8  21.9 2.5 2.5 2.7
2105 1.0 J.Us 1%.h 2.0 2.4

210 tonl (.06 2.1 2.0 3.0

2115 T80 Uaus 2.2 Z1.7 2.7
2120 [P Y P 1S 12,2 21,9 2.7
2125 toet 0.06 12.2 21.9 2.7
2130 T4 DLU4 2.4 22.9 3.9
2133 1.81 0.06 19,4 22.0 2.7
2144 tout .08 17414 2240 2.9
2145 f.al o U.06 12,1 22.4 2.9
21503 1.4 D.UA 1741 21.9 2.4
2154 1.4 (.06 17941 21.7 2.8
2200 b1 1.06 1741 22.40 2.9
2200 13 1. 006 O.U8 3.08 19.1 22.U 2.8 2.8 3.1
2205 Tedl J.ls 1973 21.9 2.%
2219 1ot O.08 1741 22.0 2.9
2215% t.u1 0.0 17,1 217 2.7
22241 .l .04 1841 21.9 3.7
2225 ieut Oul6 19,1 21.9 2.7
2230 les .06 19,1 2244 29
223% 1.1 3.36 1.1 21.8 2.7
22580 t.41 0,04 2.1 21.% 2.8
22u5 Lot 3.00 17,1 21.7 2.6
2250 tuu1 o idaUb 1901 21.B 2.7
225% HEC NI » P4 13 19,2 21.6 2un
23010 1.kt 0.06 =N 21.6 2.5
2303 1w 1le) JL.06 0 Ulie Ul3J6 12,1 2i.8 2.8 2.8 3.7
2409 el 11,016 19.2 2i.8 24t
2413 tewt  fl.ua 2.7 2145 2.2
241n 1.u0 U6 12,1 o P 2.5
2320 [N B PR 1Y 1.2 2i.4 2.2
2525 .81 (.08 19,1 1.5 2.3
2330 t.u1 0.08 9.1 21,7 2.6

AVERAGE AVENAGE

UNCLASSIFIED
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STEAM CHEST STEAM VALVE

STEAM EVAPGRATOR KEAY TRANSF  POSITION

COND RATE COND RATE
LITERS/HR  LITERS/HR

RANGE 5.0
RANGE 5,0
Tho2 24,1
57,8 ur.8
105.5 Bi.u
151.7 87.5
157.0 107.3
1624 124.9
1ol.5 134.3
121.8 103.2
183.9 138.5
LRI ) 115.8
223.8 152.8
257.9 187.8
275.7 215.2
283.2 229.6
211.7 1710
27545 238.8
261.5 231.3
28u.6 2u3.3
288.7 28,6
279.0 252.7
2ib.h 197.5
158.2 144,05
182.2 122414
131.0 115.7
105.2 92.5
99.0 88,9
Fu.? 89.0
95.1 88.7
§3e4 8a3.0
P54 87.0
Q.7 B4.5
9047 83.0
BI.0 62.7
8744 82.6
ar.3 82.7
A7.1 82.7
A7.3 82.4
9lut 84.9
86.9 B81.2
86.2 7.8
R8.4 79.8
R b 80.14
45.6 7?.3
BS.4 5.7
85.¢ 72.5
85.4 7243
BS54 2.5
as.g¢ 2.7
a5.2 3.0
25,4 73%.0
BS.7 Thed
85.0 3.0
Ruh 3.3
8L, 4 57,3
85.0 sb T
73.0 4646
39.7 66,2
S57.4 65.4
59.9 £5.6
5941 bbb
58.5 65.4%
SdsS £5.6
56.8 9.l
67.8 bb.4
$8.3 b4.8
58,5 65.2
58.8 654
58.8 65.0
59.1 bk, b
98.8 Sk.0
58.5 &4 .8
58.4% 65.0
5845 b6
58.5 LTI
58,2 63.2
Sk.9 81e2
50.0 bh.2
51.5 bliake
7.6 Sack
43.3 50.9
42.% 50.%9
42,1 50.6
42.9 5041

COEFF, PERCENT
B/H/SF/DF OPEN

5.3

0. 2.4
bt

bl

6.0

5.9

L3

798.2 L 29 )
7.0

902.1 S8
1241

i%.2

15.8

13.9

1m7r.s 2.5
15.9

10690 1.2
15.8

5.1

1070.6 1%5.2
936.0 6.9
845.0 5.9
545

720.2 9.3
49,8 LY ]
k.5

keb

“.5

4.6

u.b

4.5

4.5

.S

Yok

4.5

ol

4ok

&23.9 .5
L]

4.3

[ -

4,2

4.2

4.2

4ot

4.2

.2

boet

ot

.0

583.8 4.2
k.2

4.2

4.0

LT3}

4.0

4,0

w.D

kel

4.0

4.0

&,0

.0

§865.4 4,0
4.0

ha}

3.6

3.5

3.4

3ob

L )

3.4

3.3

3.

3.2

3.1

382.3 3.5
3.)

2.3

2.3

2.3

2.2

2.t
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Table 5.6. Continued
EVAUORATUR DENSITY CONTROLLER DATA. RUN KO. 65, TBP25 WASYE.
A¥u  AVG RNM3 MAX STEAM  AYG avG ]MS MAX  AVERAGE AVERAGE  STEAM CHEST STEAM VALVE
RUN SyA® DE¥  Ofv  OEv  PRESS STEAM  DEV DEV OEV STEAM EVAPORATOR HEAT TRAWSF POSITION
DATE TIME HOUK DOEN  S.#.  S.P,  5.P. $.P.  PRENS S.P. S0P, §.P. COND RATE COND RATE COEFF. PERCENTY
SILL O $/CC G/LC 3/CC BSIG PSIG BSl (331 PSI  LITERS/MR LITERS/HR B/H/SF/DF OPEN
SET PN 35.0 8AND WIDTH 101 RESEY 10H CONTROL RANGE 5.0
SECONDARY SYSTEM B8aND wlofH 50 RESET  4M CONTROL RANGE S.O
2335 to4t 0.08 19.2  21.0 1B 43,3 510 1.8
2340 Toui 13,06 19.2 P 244 2e3 S5dal 2.3
2345 [PRTS B  PRa L} 19.1 2141 2.0 4543 5041 0.8
2350 tesl Ua08 7.1 21.0 1.2 26.3 49.9 0.
21455 et .08 17,2 21.G (] 24.8 50.t 0.9
8} ekl 0,08 2.4 2¢.0 2.0 218 S50.% 0.
5711 D15 1.k Q.06 O.lte Odlde 1941 21a3 242 2.2 2eb 37,2 G1ed 252.5 1o?
5 Vsl D3.06 1.0 2047 1.7 12,0 47,2 0.
0 f.u2 03,37 19,0 20.4 1R 12,1 w2.8 Q.
15 1.2 0,07 18,2 2n.4 2. 6.3 39.7 C.
20 toel D08 1B.H 2.6 1.7 7.3 34,4 0.
25 12 0407 1.7 2.6 1e¥ 7.3 35.8 Q.
3 Te2  0.07 19,4 2047 Tef Tul 3.l 0.
. 35 tou2  0.Q7 1200 20.7 tel Tois it.8 0.
40 tak2  J.7 8.9 20,7 1LH Talk 3341 0.
45 t.a2 0,07 3.9 2.8 [ 7ol 31,1 [
50 el 0.07 8.8  2d.6 1.8 7.3 3.4 a.
55 tehe B.07 17.0 20.8 1.8 Tali 3k.8 Ou
- 5711 100 CONTROLLER CHANGE. NE. PARAMETERS AHE
, SET POINT 32.0 BAND wiDTH 100 RESCT  t0M CONTROL RARGE 5.0
) SECUNDARY SYSTEM BAND winTH S RESET  3M CONTROL RANGE 5.0
100 HIS SO D | 19,5 22.5 1.7 7.4 37.8 0.
3701 130 16 t.ul 0,07 007 et 13LR 0 2008 1.9 2.0 3,9 H.2 34,1 0.4 0.
105 o2 0013 s 207 2.2 7.4 38t D.
118 1.52 N30 8.3 20,7 2.4 Teb 38.4 B.
s a2 U010 8.2  23.% 2.3 7ok 7.4 0.
+20 t.42 U.1D 19,2 20.6 2.3 7ol 37410 O.
125 .42 0,30 18,2 237 2% T 37.1 Ou
132 Fe42 3.0 1304 20,7 2.6 7.3 37.5 O.
134 [T I B 18.2 29.7 2.3 Tok 38.1 C.
e o2 0,10 19,1 23.6 2.5 7.k 3.t Ge
15 k1 0.9 tda2 23,7 2.5 7.3 37.8 o.
150 teu2 0,10 tr.y 2007 2.7 7.3 3. 0.
155 Pae2 0.0 18,1 2.6 2.5 7.4 37.1 0.
200 tas2 0.0 7.9 20.% 2.1 7.3 37,1 G
/11 MU 07 1.2 0,33 L0 J.1d 13,2 20448 2.9 Ze5 2.7 7.3 37.5 Lb.7 s 29
2u5 1e82 0,10 1T, 2043 2.8 7.3 36.8 0.
sst1 210 CONTROLLER CHANGE, NEW PAKAMETERS axf
SET enNF 28.0 BAND wiofH  11d RESET 1M CONTROL RANGE 5.0
SECONUALY SYSTEM BAND WIDTH 50 KESET  4M CONTROL RANGE 5.0
210 TalZ 0.k 17ey 20,2 2.7 Te3 36.8 0.
215 LE2 .1 T 19.2 1.2 7.3 38,4 0.
220 [ P B a, 14,0 130 7.2 32.1 G.
225 1.4 0,13 ~3.6  ju.l tult 7ot 29.6 0.
230 1eu) 3,83 -3y [F'Ms} [ ol 30.% 0.
235 baut 0,13 .3 149 e, 3 7. 3.2 0.
280 bl U138 ~iel] lEgi 15,13 7ot in.s 0.
k5 tel 0413 B 16,2 8.2 7.t Uk 0.
250 toul D.13 1. 7.4 17,4 I 3.0 G
. 255 lod) 8,14 e 14,9 187 7.1 28.7 0.
300 .40 3.3 e 20.2  23.2 7.1 28.7 0.
S71% 300 18 j.ul 0413 403 .l 2.7 17,2 ls.3  15.5  20.2 7.2 31.4 8.7 0.
igs 1au2 (.18 de 2041 2041 7.1 28.7 0.
E3D) Pes2 Oedu T .3 18,3 7.1 27.8 Ce
315 Jon2 0414 . 13.7 13.7 7.1 29.5 O
-~ 320 Fohb .13 13.3 13,1 T 30.0G Da
325 bodb 3.3 13.6 13,6 7.1 29.% 0.
333 tesl 9.93 o 1,3 (8.0 7.1 30.& 0.
335 Yol 3413 C. bhad 14,1 7ot 33.0 O
343 tes2 .1 0. 14,7 15.2 7. 27.6 g.
385 o2 Ou1s o. 17.8  17.3 7ot 29.1 Ua
151 o2 T.1s a. 17,4 9.1 7.1 29.1 0.
355 LIPS S ] a. 20.2 20.2 T 30.% [+ 9
071 o4 0,35 T 20,6 2.4 7.1 0.8 T
EYZR T2 B LR TS T P LT s PO £ " Y Y 0. 16.5 16.5  th.l 20.5 Tt 29.6 81413 C.
40 Tak5 0.7 0. 18,8 IH.b 7.1 30.0 O.
& b2 J.th O 1349 13,7 7ot 2741 e
Y lokt D33 0. (I B 9] 21.8 O
421 Lewt .43 a. .o T4 7.1 28.7 [+
2% [IPES B PO U, is.3 F6.3 Tet 2946 0.
533 1.t 0413 . 7.8 11,8 7.1 29.1 C.
435 o2 Datu Ja 19.2 19.2 7.t 29.9 C.
480 1.2 Tobn Je 2.1 2041 7.4 0.8 0.
(1'% 1ak3 J.85 a. 2C.6 2.4 7.1 29.1 U.
45.) lohe O.bé o. 20.5  27.5 7al 29.1 i
5% tuss Ja17 . 2.4 20.% 7.1 30.0 0.
soQ 1.5 0.7 o. 20,9 2047 7.1 3.4 Oe
A0 503 29 1.w3 D35 3.8 3.7 0. [} 18,1 t3.3  20.9 741 29.% S2.4 o.
50% T.h4 DOLEB 0, 20.7 20,7 rel 31,0 D
810 o7 J.19 o, 18,2 18,7 7.1 298 e
315 1.5 2,14 9. 14,3 15,4 (] 29.1 O
523 1ok Ul Q. PT.es 1705 7ot 2941 Oa
525 1.%2 O.td o, 18,2 18,2 7.4 29.1 O.
53J Ped Outn [+ 20,2 23.2 [ 29.5 0.
5358 1.43 .15 [ 20).6 20.% 7. 27.9 0.
5490 low Oulb C. 22,7 20.7 7.1 29.9 C.
. 545 lehin D.18 C. 21e5 2145 7ot 29414 Ou
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Table 5.6. Continued

EVAPORAIZR OENSITY CONTRULLER NATAL RUN NO. 65, TRP2S NASTE,

AVS AJG RN #AX  STEAM  AVG AVG 'y MAX  AVERAGE AVERAGE STEAM CHEST STEAM VALVE
RiIN EyaP  DEV VLY DEV PRESS STEAM  D%v CEv DEV STFAN EJAPORATOR HEAT TRANSE POSITION
DATE TIME Huud JOfR  S.P.  S.%. S5.P, S.¥. PRESS SePa S«fs S.P. COND RATE COND RATE COEFF, VERCENT
SICC G GO G/CL BSIG PSIG P31 Psi Psl CITERS/NR LITERS/HR  B/NW/SF/DF DPEN
SET POINT 28.0 RAND WIDTH 100 RESZT  13M CONTROL RANGE 5.0
SECONDARY SYSTEN LAND ®I0TH 53 RESET I CONTROL RANGE 5.0
353 J.kg 3,20 1 21ed 21,3 Vot 2745 U,
955 teu?  Ju2t C. 22.3 22.% Tet 27.% Do
00 1.5 0,22 Te 22.7 2.7 7.1 2944 Ua
5211 sl 29 1.4 U.37 U.r? Q.22 [ 7.9 1?42 239 2.9 [2Y] 2%.4 h5. 4 [V
&0% a1 .22 U« 21.6 214 7ol 29.5 O.
410 50 J.22 [s9 20347 20.% (a1 29.0 0.
415 1?7 Dat9 0. 21, 4 204 7ol 28.6 0.
621 143 Q.39 Do 20,1 2341 L] 29,9 [+ ]
624 tus 3,112 . 20,7 20.7 7ot 2905 0.
530 .43 0.0 G 1.9 21.4% 7ol 29.9 G
&35 1.23 -0.00 e 21,4 213 7ol 3C.7 G
442 Vos? B.2t U 21,6 2146 Tl 30.7 G
sud toug 0.21 g. 28.% 210 7.1 3. Ce
&5 1.7 0.21 [ 2.2 22.1 T in.3 .
653 toag 0,27 G 21.% 217 7.4 3.3 [
701 Jeud D20 De 227 22.7 a1 29.8 U
7 F0N 22 b.as 3.8 019 B.22 Ca AN 4 FARY 22.9 7.1 29.9 R3.0 0.
05 Fa%d da22 Lie 25. 1 25%.1 et 29.u 0.
110 PaS% 13022 i 25.6 25,5 Tei 2%k a,
115 1,90 11.22 [N 26.2 2642 7.1 2.4 G
123 .30 0.22 3. 5.1 2541 741 2%.9 0.
2% 1,90 D22 A, 0.7 20.1 7.1 294 0.
133 1.50 0.22 i 2.7 20.7 1.1 2%.4 .
735 1.48 (.20 D 20.% 23.% 7ol 29.4 Oa
L] .48 J.20 J. 21.7 207 7ol 28.8 a.
7849 L9 UL2t 2. 2%.40 23.0 7.1 29.% 0.
W11 753 CONTROLLER TO ®aNuAL
5741 B03 23 1.u9 ) 2u.2 Tal 2%.4 43.0 0.

EnD OF TAHKLE
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Table 5.6. Continued

EVAPURATOR CONDENSATE CONGUCTIVITY CONTROLLER DATA. HUN KO, 6%. TRP2YH WASTE,

AVIRAGE AVERAGE R.M, 5, MAXTMUM AVERAGE WATER VALVE
RUN CONUENSATE DEVIATIUN DEVIATION DEVIATION wATER POSITION
DATE TIME HUUR ACIDIEY FROM SFT PYT FROM SEY PT FROM SET PY RATE PERCENT
MNOLAK MOLAR MOL AR MOL AR LITERS/HK DPEN

CONTROLLER UM MANUAL AT START OF RUN

5710 %20 CONIROLLER CHANGE. NEW PARAMETERS ARE
SET POINY L0.0w4C FANDNIDTH 200 KESET §¢2.] CONTRCL RANGE 10.087¢
%20 2.3 1ot G.
98 2eb O.e Ja
730 2.5 0.7 Je
935 2.4 Cab 3.6
{40 2.0 0.3 N2
5710 1000 H 2.3 a. Lot
G20 2.1 Qau 15,4
1es 2.3 Cotr 26.9
101340 2.4 Ce? Z9.9
5/10 100 2 [y -] .1 0,3 0.7 s 2i.9
11498 2.3 0.6 76.2
1200 2.2 Tk By.7
5210 1200 3 2.0 8.2 0.3 C.t 124.9 51.7
1205 242 U.3 96.2
1210 22 0.5 1300
1215 2.3 Cab 1600
1220 2.4 C.7 100.0
1225 2.0 Tt 1Lo.0
1230 J.8 ~li. 9 0.
1235 AP ~le¥ b5.7
125% 1.3 ~0ah 44,0
S/10 1300 i 1od ~Gatt Cat ~01.% 17749 656.5
S/10 1800 5 [ -Gl Ual R 4 1Tha1 843
S410 1500 L] bo? e | PPy =0, 177.9 54.5
5210 1400 7 te? “0al Cal -2 11345 L4.8
7100 1700 8 1.7 -0.1 4,1 -0,2 E13.6 5.7
5710 1800 ? o7 -0.1 st ~0.2 A7.1 33.3
SZ10 1909
$710 2040 11 1.7 -0 0.0 =01 56.8 25.9
5710 2130 12 1.7 =t 0.0 =0l 56.8 24.8
5/10 2200 13 1.7 ={al Cat ~Cal 54.8 20.9
A0 2300 1% 1.7 -0 Cot ~0.2 56.8 25.6
5711 a 1% 1.6 sl 0.2 ~U,.2 30.3 12,4
5/11 100 16 a7 -0 Lot ~Cu2 56.8 2.1
S/1F 200 7 1.7 ~Bei 0.1 =0.2 ‘. g.t
230 1.1 -2.7 a.
235 Cat ~0.7 a.
a0 et -0t Tu
400 Zat G.4 ad.
5/7tt 300 18 ls0 -0 G.u —1.9 6.5 O«6
305 2.3 G.b Sal
210 2.2 Ty 2.0
322 0.9 0.9 du
325 0.7 ~lal Je
330 0.9 ~0.d O,
335 1.3 ~eh .
158 2.3 G 3 O.
384 242 Q.u a.
s00 2.2 L.5 1,2
411 400 19 ot ~Cat J.6 ~1.% C. 2.1
4as 2.8 (s 1953 2ot
LA Out 1.4 s
42)] .5 -1 Ue
u25 ji P ~U.? De
%3] 1.2 ~0ub 0.
5% 2.1 Ot a.
S00 2.1 Ca3 .
S/t 500 20 bad =(1.2 0.8 ~1a? 30.3 Y]
505 2.1 C.b 5.2
51% (] ~.7 0.
520 0.2 -1.5 0.
€25 Ga7 1.0 a.
530 0.9 -U.b 0.
535 .7 ~0.4 a.
559 2.1 Neu e
#00 2.2 C.u O.
5711 600 21 1.5 wfls2 2.7 ) G. 1ol
&0 2.2 A 7.0
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RUN NO. n3. TRAZ29H WASIE.

& IFRAGE AVERALF R, ™.G, M8 X[ MUM AVERAGE  waTER VALVE
Rt (ONUESATE prviation  DFJIAVIUS  OEvVIATLON maTEx POSTITION
OaTL VIME HOUK  ACIDITY FROM SLT Pi FROY SET PI FROM SET ¢ RATE PLRCENT
MOLAR MUL AR MAOLAR MULAR LITERS /10t QPEN
SEY PUINT S, WAL BANDWIOTH LI} RFSEY  10n CONTHOL RANGE  10.0IP/C
1% Jot ~i. 3.
s20 0.4 ~t., 3.
A2y .d -y .
640 1.3 —ue ke a.
LY tel AN 3.
as0 1.3 -1,k J.
LYA R U 22 al -n.e Ul Iy Fhaes .72
mns 2.0 ue b de
7N 24t Dun o.
T 2.0 [T Ja
r2n 2.4 N.u 6.5
T2 e U s 1J.9
(&2 D.4 -0.4 T
735 St -7 Ja
a0 1.3 -2 a.
thh 1.0 P 0.
uey 2.0 HPRY fla
5/14 4 23 [ -u.2 U.8 147 G 1ob
My 2.4 [F [n8
Hiyg 2.8 Tan 9.2
“15 2.2 G 15,1
8211 1.% -t I,
2N ~J.Z -1.7 Ga
40 flas -1 e
LR Pet -G.7 [
a7 10t -0.7 U.
w571 [ -8.% 1.
FNO OF TABLE
UNCL ASSIFIED
ORNL-LR-DWG. 71167
FVAPORATOR LIQUID tEVEL CONFROLLER DATAL Rud N0, o5, TBP2S WASTE,.
AVERAGE AVERAGE ReMoSa Bax UM AVERAGE FEED VALYF
RUN EVAFOHATOR DEVIAFTUN DEVIATIUN DEVIAVION EvAPURATAE POSITION
DATE VIME MOUR  L1O. LEV. FRCY SET PT FROM SEY PT FROM SEY PT  FEED RAVE PFRCENT
LITERS LITERS LITERS LY TERS LITERS/ AR QPEN
SEY POINT 3008 /C EANDWIDTH 40 RESET M CONTROL RANRGE 2U.0P/L
0% G.8 -2U.n 4.8 Jda
210 249 ~18.3 1.1 100.0
1% 1541 —Gel 1309 100.0
5410 @21 CONTROLUER CHANGE. NEW PARAMFTERS ARF
SEY POINT 50.00/¢ RANNWIDIH 50 RESET  (0OM CURTROL RANGE  20,0pP/C
L7110 1000 H 7.1 =kt Hob ~20.8 Gh.h 38.5
5710 11U 2 20.2 =14 2.7 e, 2 S4. 3 32.3
57210 1200 3 208 ~U.s6 1.0 .24 526 29.8
1230 35,7 [N 2%5.5 0.
s710 1300 i 21.6 3.3 4.8 1h,4 26,4 21.7
5730 L0 5 20.6 -11.7 1.0 -2e2 521 32.3
5£310 1500 & 23.2 =1.} 1.3 ~241 51.5 3u.7
S710 1800 T 235 0.8 a2 2.1 54,2 25.9
S710 1700 4 20 -0.7 1.3 “242 23.8 19.0
$710 1800 9 20.2 ~ie} i.2 ~2e2 5.2 13.7
5£10 1900 10 23.4 -0t U.? -1.3 5.4 6.8
SZ10 2000 1) 20,3 ~-{1.9 a.9 -1 J.8 5.5
52108 2100 12 20.4 -0.9 0.9 “ie3 0.1 3.8
S/10 2150 CONTRULLER CHANGE. NEW PARAMETERS ARE
SET POINT L. OR/C BANDWIDYH 50 RESETY 2" CONTROL RANGE  20.0P/¢C
5710 2200 13 20,7 1.2 1.9 ~3.7 3.6 4.0
§710 2300 a4 24,8 U.u U.b Tont 7.0 .3
G714 U 15 24,0 et a2} .8 “1.2 o.
5711 10D 18 23%.0 -1.0 1.2 -2l 0. .
S/11 200 17 23.7 -0,.8 3.9 =2+ C.8 0.
5714 300 8 24.5 G.5 1.0 2.0 Jok 0.
5713 w00 a9 24,0 8.6 P8 3.4 0.0 a.
S/711 SQ0 20 23.7 -0.8 lab 27 fe2 0.
711 A0 29 23.9 -0 1.8 -2t ~0n? Oa
A711 1000 22 23,4 -U.t 1.2 ~246 0.0 g.
5/1) w00 23 23.8 -0.2 [ -2al a.8 a.1
fiy( 32.7 “,f LY -3 C.
Ay s $7.7 13,9 ?.4 0.
250 s7.8 fa.d w7 (1,
#5455 9.9 15.9 4.8 'R
.

END O TABLE
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29. R.
30. E.
31. H.
32, M.
33, H.
2. A
35. P.

¢ 36. M.
37. F.
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’ 39. O.
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41. R.
k2. g.
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L, w.
Ls,. s.
46. K.
47. B.
48. BE.
Lg. D.
50. S.
51. R.
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