el

.0

————
——
————
me—
——

ﬂl\lm l||ll

!lllP £ &2

« 2 22

\|1|
® [lES

m
2 [l e






T AR R L)

DCGUUME N

57

SERIES AND COPY NO,

TRATION — RICHLAND, WASHINGTON

AT HOR 1‘-1$111'~{wa

\J,,l-,: -

i Ty

fondo
T HE NATIONAL

UNITED STATES

e e E—
P |

LAW

o T

NOT BE LEFT
(HE N ONOT N USE |

THRIS DOCUMENT MUST UNATTENDED OR WHERE AN LNAUTHORIJSE D Pb .i;—‘:.ON. N‘»A\r HAVE Al
. IT MUST Bif STORED IN AN APPROVED LOOKE D REPOS d ? - g APPROVED
LQUR POSSE SSION AND UNY : 9

CESS
GUAKDE A

TLASSIFIED FILES,
THIS PROJIECT AND

TELIPTY FROM
- Y R xS e COMTENTS WITHIN THE [ IMITS
FROM _AMY Tt TR Ay,

OF
} AND STORAGE AT TOUR Pl A
OF RESIDENCE 2 2 IS NOT TO HE DUPLICA : TONAL  COPIFS ARE REQUIRED,
OBTAIN THE RELATED 1S

THIS DOCUMENT ARE REWGULE STE L
TE PROVIDED BELC

SILNA TURE ANID DATF

X it L

P A S 2R S

s S /

,@ﬂdm Hototh . _ryjj Q,ﬁawtm 7/,4/1,2 ‘4,1 Dl posal Date
h j Authonty

—— w-w:-rgmmuiy

Coa cerr | ot e,
e 1 ,\,"i"’"nphm -
R

C=1616~1% HUANDL WASH

ASSIFICATION,




L

it g
&
E;_WJ@
€73
&40

o
POOSRE |
R
2l

EE—— -1- a2

APPLICATION OF CRITICAL MASS
DOCUMENT HW-Z"A’Oél“ TO THE Classitication Cancelted (Chagge e

s il itiirriasl PUREX PROCISS @gg@gﬁ%@‘ﬂ
it NI
(f/é r‘/f/"‘-/ e ol ' by _ By Autharity of ‘
AV /;w.afj @Qf&éﬁ.é/é’/?;’
L. D. Gustafson a@ﬁw@&l/a%/?oz

Process Supervisor o % e gu,uz/L,j J2-11-9 22

Purex Processing Operation
CHEMICAL PROCESSING DEPARTMENT

This document consists of

7 pages, No. _Z_ O

February 5, 1957 % copies, Serie

HANFORD ATGMIC PRODUCTS OPERATION
RICHLAND, WASHINGTON

erated for the Atomic Energy Commission by the
Genggl)*al Flectric Company under Contract # W-31-109=Eng—52

DISCLAIMER
This report was prepared as an account of work sponsored by an agency of the United States ﬁ F v ‘ S
Government. Neither the United States Government nior any agency thereof, nor any of their &u b+ i vy *
employees, makes any warranty, express or implied, or assumes any legal liability or responsi- Yi‘i’.g. ¥

bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the

United States Government or any agency thereof. msmmmmu “Es‘[mm[ﬂ m u‘S- M“

L
DECLASSIFIED



-2 - HW=48325

CCOPY ITUMBZR DISTRIBUTION

1 Q. F. Beaulisu

2 Je R. Cartmell

3 E. Ro Irish

4 0. C. Schroeder

5 Extra

6 300 File

7

File Copy




— | -3 - HW-43325

1.01 Introduction

This document is a supplementary operating guide to document HW=44064,
"Process Specifications for Critical Mass Control = Purex Plant", It
is primarily intended that this document illustrate the actual opera=
tional means of conforming to the limits of critical mass control as
presanted in HW=44064.

For the sake of brevity, frequent refersnce is made to specific para=
gravhs from document HW~-44064. It is therzforz necessary to rafar to
document HW=4406/ while reading this guide.

1.02 Methods of Conformins to HW=4/4064 Document
on Critical lass Control

1,02.01 Reference Paragraphs 1.03.01 and 1,03,02 of HW=//06/

Prior to the 1B column, control is essentially dependent upon HAF Pu
concentration per ton of uranium. This iIs checked by sample analysis

on each batch as the HAF is prepar=d in the TK-85 and TK-E6 vessels.
Recyclz or rework plutonium is addsd to the TK~E3 and TK-i6 vessels on

a semiroutine basis. Control of this rscyclz or rswork material is well
defined in standard operating procsdurzs with suvzrvisory approval
required for transfer. Transfers referrsd to herz arz the E-3=-A to
TK-E3 and the TX~I11l to TK-ib.

The TK=J5 vessel contzants are occasionally jetted to the TK-J1 vessz1,
This transfer is made infrequently and must be controlled through know-
ledge of TK~J1l and TK~J5 contents., Under normal conditions the TE=J5
plutonium holdup is less than 500 grams, and at 600 to 800 MWD processing
levels the TK=J1 vessel may receive a minimum of 700 grams per ton of
uranium bzfore exceeding the 1500 grams per ton control limit. Holdup

in TK=Jl is normally gresater than thrse tons of uranium.

Thz TK-J1 vessel may also receive condensats from L Package and 24

column pnulss leakage, Fxcessive plutonium loss to these two strzams
would bs dstectable in L C211 operation or routine TK=J1 sampls analysis.

1.,02,02 1BX Column = Ref=rence Paragraoh 1,03,03 of HU=AL06/

To prevent exceeding control limits in the 1BX column, maximum Pu con=-
centration must be limited to less than 7 g./l. and stagnant stripping
pravented. Thz followlng safeguards are present:

(1) Batchwise maxdirum Fe** concentration in 1BX limited to .035 M.
(Sampled each batch)
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(2) Stagnant stripping would be indicated by:

(a) Drop or loss of 1BX flow (rotometer)

(b) Drop or loss of 1BP flow to J=5 (valve loading pressure,
1BXP rotometar)

(¢) 2AF Pu analysis (routinely sampled each shiftg

(d) 2BP Pu analysis (routinely sampled esach shift

(e) Lowering of plutonium concentrator production.

Precipitation is most likely when the column is shut downe. To bes of
concern the precipitation would have to be preceded by an undetected
concentration buildup. This would be indicated by unusual operation
or sample analysise

1,02,03 1BS Column = Reference Paragraph 1,02,04 of HW=/ 06/,

The two possibilities for exceeding critical mass specifications in
the 1B Scrub Column are exceeding a concentration of 11 g./1. of
plutonium and precipitation.

Concentration is dependent upon 1BXP concentration. The controls, as

outlined in paragraph 1.02.02, show the means of limiting 1BXP concen-
tration.

Precipitation as mentioned in HW~4406/ would be noted by operating
difficulties such as flooding or loss of flow.

1.02.0, 2AF Tank — Reference Paragraph 1.03.05 of Hiy=-£,4,06/,

Exceeding control limits in the 2AF Tank TK=J5 is unlikely for the
following reasons:

(1) Normal process flow and two agitators keep the flow pattern
uniform, Failure of both agitators is unlikely, and as a more
positive cafeguard these agitators are on the emergency power
circuit,

(2) 1Increase in concentration is checked by TK=J5 sample analysis,

2BP (I~3) sample analysis, and control of 1BXP concentration as
outlined in preceding paragraph 1.02,02.

Should agitators fail and concentration become high, the RAF tank con=-
tents may be jetted to the 1AF Tank TK~J1 where uranium content would
alleviate the criticality problem.

1.02.05 Reference Paragrach 1,03,06 of HW=/2.064,

The L Cell equipment pieces, including the 2A and 2B columns, are
constructed to eritically safe dimensions except for the water jacket
on the TK=L6 (Product Receiver). By adhering to well defined L Cz11

‘ ‘-’.’
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personnel entry regulations, this basic design of the cell equip~
ment provides critical mass control,

1.02,06 Reference Paragraph 1,03,07 of HW=4406/

Presence of plutonium in the TK-L6 Product Receiver jacket may be
prevented by constant water prcssure to the jacket. Presence of water
flow, due to elevation of cooling water discharge, provides a positive
pressurs, preventing flow from VbSael into the jacket. Constant water
flow is provided by an open by-pass valve in the TK-L6 jacket water
line. ILoss of water flow would also be noted by temperature increase
in TR-L6.

1.02.07 L €ell Floor and Sump - Reference Paragraph 1.03.08 of HW=-4L06/

During all normal operation the sump volume is maintained at a minimum,
keeping liquid in the "eritically safe" sump. Sump is sampled rou-
tinely and emptied as required. As a double check on the sump weight
factor, a conductivity probe has been installed- 'with warning light -

to detect presence of liquid beforz sump is overflowed_to_floor‘__//

Should large volumes be collected in the sump, the plutonium cycle
operation would reveal the extent of the loss of plutonium. Plant
shutdown would stop this excessive collection and, as mentioned in
HW=/406/, overflow of uniform plutonium solution from approximately
five days of production at maximim rates would be necessary to exceed
ninimum critical mass. The material from L Cell floor and sump can
be transferred directly to the TRK~Ill vessel which is critically safe
by construction. Material can then be routed to TE=® (HAF Makeup)
and mixed with high concentration uranium solution.

1.02.,08 PR Room Vessels = Refarence Paragraph 1.03,00 of HW=4L06/

A1l work in the PR room is controlled by regulations conforming to
the SPECIFICATIONS paragraph - 1.07.01 of HW-44064. Maintenance work
is performed through glove ports, and no personnel entry other than
the arms through glove ports is neczssary.

1.02.09 PR Room Sumps - Reference Parapgraph 1.03.10 of HW-44064

Critical mass control of these sumps is considered satisfactory due
to construction and volume limits. Routine operation practices keep
the normal sump volumes low, and material in sumps is sampled as
necessary. To reach critical mass control limits, a vessel would
have to be filled with process solution, emptied to the sump, and
then refilled at least once more with process solution and emptied
to the sump, Loss of this much plutonium would be readily detected
by process plutoniunm accountability. Sumps may be transferresd to

the ;"ri tically safe" Tank TE~L1l, ‘
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1.02,10 FR Cans = Refercnce Paragraph 1,03.,11 of H[=~4 4064

Loaded cans ars handled in jackets at all times except during "loadout"
operation. Procsdurzs and posted instructions rzgulatce handling of

PR Canz. GCans are not stacked at Purex, and less than 60 cans aro
normally availabl= for uses in the building.

1.02.11 R:cvel: Cans and #=3=A Rzcycle Vessel = Referonce
Paracrach 1.03,12 of HW=44054

Recycle Can handling procedurss and controls correzpond to those
used for the PR Cans. .

The use of a standerd form requiring Supervisor!s approval for batch
makeup in the ®-2-A vess:z1 provides satisfactory control, This
procedurs also requires Supervisor's gpproval for trancfer to TK-E3
and confirmation of plutonium analysis.

1.02.12 Refzrance Paragraph 1.03.13 of HW=4406/

Control of potential criticality problems caused by Purex-Plant streams
ars handled by many methods. In this paragraph only the prime sources
of control ars mentionad., The combined experiences of the Operating

and Process groups provides many safeguards which would be impossible
to cover here.

The S~LA sump transfer is controlled by Supervisor!s approval and is
routinely sampled. Unusual collections of high plutonium content ars=
now routed to TK~L1l, a "critically safe! vessel, instead of TK-F18.

Unusual collection in the Acid Accumulator, TK~F10, of high plutonium
content s'reams from ths L Cell vessels is subject to the following
safeguarcs:

(1) Routine analysis of TK~F1U plutonium content each eight~hour
shift.

(2) Llarge immediate losses of plutonium from L Cell would be noted by
operational indications such as unusual weight factor and differ—
ential pressurs instrument readings, dropsin specific gravity
instrument readings, drop in TK=I6 collection rate, and steam
flow changes to concentrator.

(3) Pocitive pressure is maintained on the steam bundles of the
Plutonium Concentrator E~L4 and the Plutonium Stripper T-L3 by
a continuous air supply system.
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Control of plutonium content to less than 1200 grams in F Cell vass=2ls
is largely dependent upon routine sample analysis of all active vessels.
Sampling schedules and control limits are rigidly maintained and closely
followed by the Processing Supervisor, Process Engineer, and Dispatcher.
Control limits are posted in the Dispatcher's office for ready refer-
ence.

Since the problem is greatest in the Acid Concentrators, the control
limits are focused on provention of plutonium buildup in these loca-
tions. TK-F7 and TK-F1lO0 are the Concentrator feed tanks. At the
assigned control limits to TK-F7 and TK-F10 at l.44 C.F. the E-Fll
and E~-FA6 Concentrators would have to be operated a minimum of two and
four days respectively, without overflow, before the 1200 gram limit
would be reached.

Detection of overflow from Z~F6 is not as easily checked as E-F1l,
Among the overflow checkpoints are:

(1) TK-F7 specific gravity.
(2) TK-F7 temperaturs.

(3) =~FA Beckmann - A rise may be noted when overflow stops due to
retention of fission products,

(4) TE-F6 weight factor.

None of these checkpoints are as positive as the direct overflow
indication for E-F1l; however, a combination of two or more of the
above checkpoints should positively indicate loss of overflow from
E-F6.
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