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MONTHLY RECORD REFORT
AUGUST, 1959

SUMMARY

RESEARCH AND ENGINEFRING OPERATION

No hot spots were found during examination of five charges of "bumper" fuel
elements irradiated in the KW Reactor under PT 183-A.

A hazerds review was completed and revisions to the present administrative power
level limits proposed.

Charging of monitor columns as a part of the Quality Certification Program was
initiated this month. The current program will result in evaluation of gross
lot quality of natural urenium I and E fuel elements over a one yeer period.

Process Standard C-010 which replaces the Top of Amnnulus limit with an opera-
tionel severity index 1limit hes been issued for all but the K Reactors.

A tegt charged into KER Loop No. 1 will compare the behavior of twenty-mil and
thirty-mil Zircaloy-2 Jacketed rods. A Pu-Al cluster element was also cherged
to provide data for the FRTR fuel development progream.

MANUFACTURING OFPERATION

Record reactor input production (4.5 per cent above the Februery, 1959 maximum)
was 13.5 per cent sbove forecest; 13.1 per cent gbove at the six old reactors
and 1k.1 per cent above at the K Reactors. Forecast was exceeded due to high
time operated efficiency and improved production efficlency resulting from less
non-equilibriun losses.

The meximum esteblished power level (combined total for ell reactors) was in-
creased 135 megawatts.

Overall time operated efficiency was 84.5 per cent (79 per cent forecest); 83.5
per cent at the six old reactors and 87.6 at the K's. Forecast was exceeded
due to improved rupture and sersm experience and less ocutage time for tube re-
placement. The number of screms (6) during August was the lowest ever experi-
enced during eight-reactor operation.

Four ruptures, three I and E regular metal and one solid E, were removed from
the reactors. The I and E ruptures were at F, H and KE; the E metal at H. This
represents the best rupture experience since October, 1956.

Significant items of eguipment experience were:

1. Fifty-four process tubes were installed; 17 at D, 17 at H, 9 at IR, 7 at
B, and 4 at KE.

2. B8ix process tube water leaks were corrected; 3 at IR, 2 &t H and one a8+t D.

masn) ECLASSIFIED
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3. The No. 1 prototype pumping set at 190-XKE was dismantled for inspection. ‘The
impeller of the secondary pumping unit showed cavitation in excess of that
prermitted by the speclficestions.
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4. Duel aree tripout of B end  Reector process pumps wes completed without in-
cident.

5. The final tiein of the two 1k inch steel raw water export lines supplying
105-B and C was completed.

FACILITIES ENGINEERING OPFRATION

The downcomer model test program at Wasbington State University has been reacti-
vated following the receipt of appropriste securlty clearances.

Inspection of the prototype modified high lift process pump in 190-KE indicated
unexpected minor cavitation damage after three month's operation. Steps are
being taken to determine the corrections which are required. No significant
problem is expected in comhection with this condition.

Design activities in support of the reactor confinement project are continuing,
with detail design nesr completion. The various study and test programs sre con-
tinuing and are near completion. ’

Final approval was received on the scope material for the KFR loop conversion
-~ project. Detall deslign hae been started and ilnitial procurement specifications
issued for some equipment.

A review of the scope of the X Backup system hes been made, Several alterations
to the modifications initially proposed for ineclusion in this project will be
required.

Bids were received for the K Ares cap remover. The low bid was approximately
twice the availeble funds.

Development was completed on modifications to the standard charging machine for
self supported fuel elements.

Phase I of the development contract with A. O. Smith Company covering feasibility
study of on-reactor flash and pressure welding of NFR pressure tubes was comple-
ted and reported by the contractor.

Several crews have been instructed in use of englneered methods for some elements
of the charge-discharge work. Through use of the new methods, significant re-
Juztions in required time for charge-discharge have been achieved by C Processing
Oparation in recent ocutages.

Tae IFD program investigating the reasons for 4500 HP drive motor failures is

zontinuing. The scope for repair and modification to the 100-F outfell system

has Leen lssued., River temperature contrcl by regulating of Grand Coulee dis-

tharge was started August 7, and is continuing. The second model of the aluminum
~ oxide sulfuric acid feeder for 183-B has been completed and installed.

Jmm  (ECLASSIFIED
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The reactor process tubes procured from Reynolds Aluminum Compeny have been an-
alyzed spectrochemically and found to be quite satisfactory. Six of these tubes
have been installed in the F Reactor with no difficulties experienced.

Inspection of the CG-558 PW-14l9 impeller in the first stage of process pump No.
6 in 190-IR shows no sign of cavitationel attack after 3500 hours of operation.

CGI-T91l - Reactor Confinement bid package information for filter building con-
struction was forwarded to the AEC on September 1.

RETATIONS PRACTICES OPERATION

Experienced BS/MS recruitment continued active while PhD recruitment decreased
to the normal seascnal level. Exempt transfers and terminetions within IFD are
ag follows: two exempt trensfers intc the Depeartment from other HAPQ compon-
ents; there were no transfers out of the Department; three non-exempt emplcyees
were upgraded to exempt status; and one employee resigned to accept outside em-
ployment and two summer empioyees terminated.

Renovation of office space in 1713-B Bullding for a new 1C0-B duplicating facility
was completed during August. This new facility 1s tentatively planned to e in
operation September 14, 1959.

Mass commnicetion ectivitlies included the publicatlon of six Management News Bul-
letins, one Round Table Guide, two IFD Employee Headliners, six priority messages,
four IFD OFG's and six HAPO QFG's were issued during the month.

Salary Administration activities for the month were primerily of a routine nature.
Non-routine items included providing consulting service to the recently estzb-~
lished Manufacturing Section relative to the establishment of administrative posi-
tions. In addition, the Position Relationship Deta sheet for the Department was
issued.

During August, IPD paid a total of $270 in suggestion awards to 15 suggesters and
one supplemental award. The highest award was $80.

There were no dissbling injuries reported in IFD during the month. On August 21,
1959, IPFD qualified for the Safety Council Award and gift selection lists wers
distributed to all eligible employess. No securlity viclations were reported dur-
ing August. The experimental loop testing operation in 189-D Puilding was con-
ducted on August 15, 1959 and safety aspects were carefully analyzed by cpsrating
personnel, outside consultation and IFD's Health and Safety personnel. Additlonal
sprinkler coverage in 1T1T7-K Bullding has been agreed upon and specifications

have been approved. Standardization of acid handling in all Power QOperstions Las
been epproved and adopted.

FINANCIAL OPERATION

Two meetings were held in August, 1959 with representatives of HAFQ Fira=ncial
Operations to discuss formal procedures for transfer of costs between J.A, Ionesz
Congtruction and General Electric; as a result of the transfer of certain 27~

counting responsibilities from Construction Engineering and Utilities Operstion

to J.A. Jones, effective OQctcber lnﬁuss‘F|En




LASSIFIED
0@3 |

New Production Reactor Section personnel were assisted in the preparetion of pre-
liminery cost estimetes for 100-N Operation snd Meintenence for use in a documental
report for Federal Power Commisaion.

HW-61789

A procedure was established for the accumuiation of mejor repalr costs on 4500 HP
motors. '

IFD'e report on Representative Economy Measures was issued on schedule.

A report wes issued of the sudit of the records supporting the determination of
the Safety Couneil Awerd achieved on August 21, 1959.

NER PROJECT OPERATION

Construction work at the 100-N site has consisted of instellation and testing of
1400 feet of the six-inch steel water line to be used for the TC fire line. Con-
tracts have been awarded for the 13.8 kv line from 151-D to the N Area site.
Grading work has been started on the access roadway, by L. W. Vall Company.

Harvey Aluminum Company appesrs to have successfully extruded zireconium tubing
in bl foot lengths. Final inspection of these extrusions has not been mede. This
cperaticn 1s one of the critical phases of zirconium process tube fabrication.

Charts of three possible orgenizations for operation of 100-N Reactor have been
developed for operationel planning. These charts Incorporate the organizationsl
structure, describing functionsl responsibilities for each position.

Kaiser Engineers are preparing a new Project Estimate which will be availlable
September 8. Current indications are that the estimate may be in excess of the
$145,000,000 as authorized by Congress.

A total of seven simulated process tube rupture tests have now been run. Results
indicate the main potential problem is whether stack lifting in an sectuasl in«pile
tube rupture will be sufficiently severe to induce rupture of other tubes. Addi-
tional testing will be required to determine this.

The Architect-Engineer has been given sufficient direction to permit proceeding
with scope and detail design. Problems of establishing adequacy of scope with
minimim deley to the over-all progrem were discussed with the Architect-Engineer
and the Atomic Energy Commission. Bid proposals for the maln heat exchangers
were reviewed and commented upon.

Reactor plant design work during the month kept pace with the over-all schedule.
Scope design has fallen no farther behind schedule. However, development and
test support continues to slip.

On heat dissipation system desigm, =& revised scope schedule has been received
which indicates work is not now behind schedule but the rate of progress celled
fcr cver the next few months is substantial so that extracrdinary meesures will
have to be taken to prevent falling behind the revised schedule.

~ DECLASSIFIED
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IRRADIATTION PROCESSING DEPARTMENT
MONTHLY REPORT OF INVENTIONS OR DISCOVERIES

AUGUST, 1959

A1l persons engaged in work that might reasonsbly be expected to result in inven-
tions or discoveries adviae that, to the best of their knowledge and belief, no
inventions or dlscoveries were made in the course of thelr work Guring the periocd
covered by this report except as listed below. Such persons further advise that,
for the period therein covered by this report, notebooks, records, if any, kept

in the course of their work have been examined for possible inventions or discov-
eries.

Neme Title

NONE NONE

Rl

Acting Genersl Manager
TRRADIATION PROCESSING DEPARTMENT

DECLASSIHED
.«
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AUGUST 1959

VISITORS AND BUSINESS TRIPS

M. E, Bergstresser of E. I. du Pont de Nemours & Co., Inec., Aiken, S.C.,
visited HAPO om 8/11-12/59 to discuss fuel fabrication and other technical
problens. ‘

M. 8. Brimm, P. A. Towler, R. C. Holmes, H., J. Kamack and M. W. Hartnett of
E. I. du Pont de Nemours & Co., Inc., Aiken, S.C., visited HAPO or 8/12/59
to discuss the KER Locps.

R. A. Willismson and R. Love of Holmes & Naver Co., Los Angeles, Calif.,
visited HAPO 8/11-13/59 for discussions regarding potentisl earthquake hazards.

Dr. F. Neumann of the Univerlitybr Wa.ahihg‘bon, Sea.ttle,. Wn., visited HAPO on
8/14/59 to examine seismoscope settings.

J. M, Smith of General Electric, APED, San Jose, Calif., visited HAPO on
8/18/59 to aiscuss radiation protection.

B. Grable of Westinghouse Mectﬂc Corp., MIR-WAFD Site Operation, Idaho Falls,
Idaho, visited HAPO on 8/18-21/59 to discuss loop operatioms.

J. Bara of Atomics International, Canoga Park, Calif., visited HAPO on 8/21/59
to discuss in-pile experiments.

Lt. Comdr. R. W. Bass and Lieutenants J, S. Pearson, R. T. Herknor, T. J.
Walters, J. H., Webber, R. B. Hayman, W. E. Campbell, R. Gardner and V. W.
Ponciera, U. S. Navy, Washington, D.C., visited HAPO on 8/25/59 to discuss
loop operations.

F. E. Dearing visited the MTR Site Operation, Idahc Falls, Idaho, to discuss
operation of the KAPL-120 Loop, 8/2-4/53.

J. E. Hanson visited Westinghouse Electric Corp., Bettls Flant, Pittsburgh,
Pa., for KAPL 120-8 Test discussions and to attend the National Heat Transfer
Conference, University of Connecticut, Storrs, Comn., 8/5-1L4/59.

C. G. Lewis and R. E. Baars visited General Atomic, Division of General
Dynemics, San Diego, Calif., to discuss operation of the DR Gas Cooled Loop,
8/12-15/59.

W. R. Conley visited Consulting Engineers, Baltimore, Md., to discuss NFR
problems, 8/11-14/59.

C. H. Greager visited General Electric, AFPED, San Jose, Calif., for a meeting
with the GE Reactor Safeguards Council, 8/20-21/59. ‘

0. H. Greager attended the GE Reactor Safeguards Council Meeting at Chicago,

e DRCLASSFED
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ORGANTZATTION AND PERSONNEL

~

Permanent *Rotational

. . P . . M. - u m'

Management & Administration 5 5 - -
Process & Reactor Development 4y kg 11 7
Process Technology ' 36 35 L 5
Operational Physics : 19 29 6 6
Testing 9 2
A

* Includes Summer Personnel (August - 5)

Process & Reactor Devel t: Barbara W. Collins, Secretary, transferred
Trom Facilities Engine , IFD, 8/3/59. J. A. Roberson, Senior Engineer,
Summer Program addition, resigned, 8/25/59. D. W. Peacock, Engineering
Assistant, Summer Program addition, resigned, 8/28/59.

Process Technology: R. H. Gay, Engineer II, resigned, 8/6/59.

Operational Physics: D. H. Anderson, Rotatiopal Technical Graduate, Summer
Program addition, resigned, 8/21/59.

Testing: N. O. Strand, Engineer I, tramsferred to NPR Project, IFD, 8/1/59.
“J. R. Bolliger, Engineer ITI, transferred from Rotational Training Program,
8/1/59. F. H. Genoe and J. C. Mocre, Engineering Assistants, transferred to
HLO, 8/31/59. :

DECLASSIFIED
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PROCESS AND REACTOR DEVELOFMENT SUBSECTION

Present Reactor Tech.nolog

gu_ahtz Certification Program - Irradiation Testing

Charging of one monitor column per fuel element lot was initiated this month.
Monitor charges consist of lot sample containing fuel elements which have been
weighed, measured and classified by production quality tests. This test program
for the evaluatlon of gross lot quality is scheduled to extend for a one year
period using natural uranium I & E elements.

Advanced Reactor Fueis

Nuclear Metals Contract

Work at NMI continues in the area of closure development. Samples of Uranium
rod clusters by induction melting have been shipped for laboratory evaluation at
HAPO. In this method of closure a Zircalloy cap is welded and is then bonded
to the Uranium by induction melting.

Nuclear Metals has been requested to make scme additional KER size tubular
extruslions to support irradiation testing of end closure designs. Some preliminary
and forming operations will be carried cut at NMJ.

KER Irradiation Tests

Six enriched Zlrcalloy-2 jacketed seven-rod cluster elements were charged into
KER Loop 1 on August 24, to compare the behavior of twenty-mil and thirty-mil
Jjacketed rods. ‘A Pu-~Al c¢luster element was alsc charged in the same loop to
provide Ilnfeormation for the PRTR fuel develcopment program.

IEM Fuel Design Program

Initial calculations using IEM program designed for fuel element analysis led
to results which were obviously incorrect. The source of the disagreement
between these results and previous analysis was determined to lie in the calcula-
tion of the rescmance emcape probability. Corrections have been made and use
of the program for fuel design analysis was resumed.

Reactor msics

Present Reactor Technolog

E-N Loads

Charging of the production test is presently held up due to lack of mint slugs.
Solid mint should bhe avallable on September 1 to charge the fringe blanket

S AN ‘leCI.ASSlHED .
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Physics calculations were made to estimate the increase in production as a
result of the use of enriched mint material. Results of the calculations
appear in the table below: The resulis do not include further increases which
could be obtained with a mint blanket as well.,

(

W 2 ong

Percentage 'ﬂi&"‘” ] : Agm 'Pu a.nd 'i':; ("Pu-Equi_l over Natural Mint
. MWD

Natural 7.5 ' . ¢

10 - . 0,809

20 _ - 50,61%

30 ' . ’"_760377%'

4o 1% 0,81%

50 2 5A3.85%

The increase reflects - piimardily., the more éfficiént use of thermal neutrons in
146 when the blacker mint slugs are used.

Ceramic Ball Tests

Initial tests in the 305 pile of the ceramic ball material ylelds inconclusive
resulis primarily due to the low percentages of polsen constituents. The tests
did show that Euz03 will increase the control strength of a ball column over
‘that obtained with the boronesteel balls. Higher Euz03 and Gd-Sm have been
ordered to provide quantitative resulis.

Speed of Reactor 'Studles

The survey studies of speed of contiol problems has proceeded to the point.
where the program is now on the attalog computer. The present studies are for
I%E Geometry in all reactor lattices. Actual calculations are now underway.

Slowing-down Density in a Lattice

A question of the validity of assuming a constant slowing-dowm density arose
during investigations of methods of caleculating resdnance escape probability.
The periodic lattice was treated as a infinite array of aligmnment , spaced
"a" cm apart, and the age equation was solved. For values of "a" between

10 cm and 38 cm, the slowing-down density was a constant over the lattice to
within ten percent.

Advanced Reactor Physics

Special Measurements

Preliminary results for concentric-tube buckle values were reported last month.
These results have now been corrected and the final results appear below. The
important under-moderated lattice cases have not yet been reached. Tube
dimensions are; Outer -~ 2 1/2" x 2%, Imner - 1.66" x 1.1v.

DECLASSIFIED




S~

(155Y7030 «

TABLE I
PRODUCTION TESTS - FUEL DEVELOPMENT

August, 1959
Test No. e Metal Tubes Reactor Goel Exposure Current Exposure Remarks
IP-56-A  Low Hydrogen 104  D,DR,F,C Variable Semi-production scale
Dingot U testing of low hydrogen
Elements dingot uranium fuel,
solid and I & E.
IP-8h-A Pro;]éc’tion 13 B 800 MWD/T Preliminary evaluation
900 MWD/T of self-supported fuel
- elements, Low exposure
columns discharged at
400 and 600 MWD/T.
IP-95-A  Lead Dip, 5 D Provides for preliminary
1.44s5" testing of I & E ele-
ments in D-Reactor and .
for long term corrosicn
monitoring:
IP-168-Ao 1.460" 0.D. 3 c Variable 800 Long term corrosion
natural IXE ' monltoring & refinement
of operating limits.
IP-171-A Solid M-388 & 5 B,DR,F  Variable 500 520 MWD/T Provide for evaluation
C~64-F of alternate alumimm
component vendors.
I&EM-368¢& 6 D,H Variable 800 Control columns are
C-64-F only ones carried special.

Rest are lot charged.

EHISSYT0
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Type Metal

Test No.

TP-178-A

IP-183-A

IP-190-A

IP-216-A

IP-220-A

SSV1030

1EL

IP-226-A

1.474" 0.D.
I&E Nat.

CIIN, Bumper
Type Projection
Elements.

Twenty Al.
Jacketed Doe
Elements

Normal Prod.
Nat. QII, XII
and KIII fuel
elements

e

OIIN cores
heat-treated

"in blank form

in chloride salt

Zr-2 Jacketed
1.6% enriched
T-rod cluster
elements

Tubes Reactor

TABLE I (CONT'D)

Goal Exposure Current Exp_osure

6 KE,KW

0 KW

1 KE

9 B,D,DR,F,
H,KW,KE

0 DR

2 KE

Variable 800

600 & 800
MWD/T

20 days at temp.

Normal Variable
Boal

800 MWD/T

5000

Loop 2-160CMWD/T

Remarks

Pr ovides for irradiation
testing of KIII elements,
wvater mixers and long term
tube corrosion monitoring.

Provides for prelimipary
teating of Bumper type
fuel elements in ribbed
tubes. Tesat goal currently
being examined.

Discharged July 26, 1959.

Provides for monitoring the
performance of a sample of
all Natural Uranium Lots to
esslst in development of a
Quality Index for Produc=-

(3H155¥7030

tion usé. Test is continuous.

Authorlzes comparison of '
the dimensional stability
of cores heat-treated in
chlaride salt in blank
form with normal production
rods heat-treated in
carbonate salt. Test
discharged at goal.

Charged in KER Loop 2 on
May 19, 1959 and KER Loop
1 on Aug. 2k, 1959. '

6QLT9~-MH
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Test No.

Type Metal

IP-231-A

IP-237-A

IP-243-A

IP-250-A

Depleted CIT
elements

1.6 Enr.
Zr-2 Jacketed
T-rod cluster
elements .

Fuel elements
clad in com-
ponents ex-~
truded from
cast blanka

Four Nat. U
tube-and-tube
elements

IP-259-A CIIN

Tubes Reactor

TABLE I (CONT'D)

Goal Exposure Current Exposure

8

C

KE ,KW

Nov., 1959 9 months
2000, 3000 1900, 2500
Variable

OIIE goal

2000 200
Variable 100 MWD/T
CIIN goal

Remarks

Authorizes high exposure
irradiation of eight col-
umns of depleted uranium
to messure effectiveness
of process changes made

after IP=132-AC failures,

Charged April 24, 1959 in
KW and May 9, 1959 in KE
to obtain exposure before
failure testing in the ETR.

Authorizes changing of six
monitor columns and five
tons per querter of OIIE
fuel clad in components
impacted from cast rather
than wrought blanks for
rupture comparison with
the normal production
OIIE. Two columns dis-
charged at goal.

Discharged July 30, 1959,
with failure.

Authorizes temperature
distribution measurement
in badly corroded C
process tubes.

L —
=
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lattice B2 Wet . BfDmy
% 9/16m | -123 + 55
~ 12 3/8w -72 +104
10 3/8» o + 76 (prelim)}

The _butkling values for the 14 §/16" lattice space in the Dry case was
inadvertently reporteé as 457 last month, the value should be corrected to
read +57. -

Am}mcal‘ Studies

Initial calculations have been carried out in the analeg study of the NPR primary
loop. Frequency responsa curves in these cases have been attained for
simusoidal disturbances of control rods and inlet temperatures. Work contimes
on the computer model for the heat exchanger. ,

The equations required to compute the power decay in the NPR following a scram

have been formulated. This work will be done on the analog computer. Initial
attempts will be over-simplified until the heat exchanger can be incorporated.

Reactor E_:n_gineer:l_._xg !

E':d.sting Reactor Technolom ‘

ija.t Transfer and Hydraulics

Albrook Laboratory personnel at Washington State University have received security
clearances and can now proceed with downcomer model studies, Difficulty
continues to be encountered initatibmentation . of the DR far downcomer because of
precurement of  strain'gagss saitabls fidp ilhnstallatinncin the downcomer.

Reactor Hazards

A hazards review was completed and revisions to the present administrative power
level limits proposed. The result of the proposal is that the reactors will
operate on bulk outlet temperature limits with a‘suppleméental power limit

on each reactor type. The details are contained in HW-61580, "Hazards Review =
Power lLevel Limits in Hanford Reactors", by R. E. Trumble, 8-17-59, Secret.

Advanegd Reactolr.Techiaology

Fuel Geometry and Flow Protsction

A method has been developed to account for the effects of supporting hardware
on the flow distribution ameng the several flow chammels on concentrie tubular
fuel elements. Analytical results to date are in agreement with distribution
flow data.

Gra.ghite

Irradiation of NPR candidate samples in the GETR was interrupted because of
failure of a thermocouple bracket. The samples were discharged, dried, measured
-wedghed and reassembled. They will be recharged in the GETH during the outage

R SRR
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A report was written swmarizing the knowledge presently available regarding
hazards assoclated with NPR operation. The report presented criteria; a means
by which these criteria’will be met in the NPR for each of four general areas;
speed of control; total control; coolant system reliability, and confinement.
In each case the NPR design does meet the criteria.

NPR Hazards Review

Decontamination Studies

The nine gram sample was placed in an out of pile loop containing 300 C water,
and the water was circulated for four hours. The loop contained in sequence

from the Uranium corrosion coupon test sectlons, a two micron micro-metallic
filter,a pump and the heater section. Following the contamination the loop was
decontaminated using a solution of Hz0» - sodium carbonate - scdium bicarbonate
to dissolve the wranium dioxide. follewed by rinsing and the APACE process.
Activities observed before and after the decontamination process were as follows:

Coupon test section 90 mr/hr to & mr/hr
Filter 5 r/hr to 9 mr/hr
Pump 12 mr/hr to 2 mr/hr
Heater 10 mr/hr to 4 mr/hr

In addition decontamination factors and corrosion on individual test coupons of
carbon steel, stainless steel and Inconel are being evaluated.

Radiological Engineering
Radiation Control Experience

The following table summarizes the first 32 weeks 1959 radiation exposure
experience for the critical IPD classification:
BExtra-_  No. of Employees

Average polated over 3r Extra-

Total . No. of Dose lated
Classification Dose Bmployees Employee fﬁ%ﬁaggd pgxposure
Radiation Momitors 107305 mr 85 1262 mr 2050 mr 1
Processing Operators 260663 mr 255 1022 mr 1660 mr 0
Pipefitters 118983 mr 95 1252 mr 2033 mr 6
Millwrights 84643 mr 79 1034 mr 1679 mr 2

Investigation of the high film badge reading for a KER Radiation Monitor for the
period ending 7~-20-59, mentioned in the July report was completed. As a result
of the investigation it must be concluded that the exposure of 1 r as recorded
by the film represents the exposure received by the employee.

The following table summarizes the August Lapse of Radiation Control experienced
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LAPSE OF RADIATION CONTROL

Distribution by Reactor and Component

B C D DR F H KE KW IPD Totals

Processing 0 1 0 1 0 o 1 0

Maintenance 2 1 1 1 0 0 0 0
Supplemental Crews 0 0~ 0 o0 0 0 0 0

Research & Engineering 0 0 o 1. 0 ¢ 0 0

Facilities Engineering 0 0 0 0 0 0 0 0

Central Maintenance 0 0 0o 0 o 0o 0 0

Reactor Areas 0 0 0 0 0 0 0 0

Assigned Totals =2 T T 72 & 0T % 7
IPD General 0
HAPO 0

Vertical columns do not necessarily add up to the indicated totals, because in
some cases, & Lapse of Control may be charged to more than one component.

Effluent Water Data

Average Reactor Effluent Activity Output

August 1959* July 1959 August 1958
107-B 29,000 uc/sec. 33,000 uc/sec. 18,000 uc/sec.
107-C 26,000 47,000 v 17,000 »
107 -KW 39,000 48,000 n 34,000 n
107-KE 57,000 © 40,000 © 4,000 ®
107-D 21,000 ® 19,000 16,000 »
107-DR 13,000 * 19,000 9,000 ™
107-H 12,000 20,000 ® 19,000 ®
107-F 4,000 * 24,000 » 22,000 "

* Effective with August data, 0.0 ‘c/m will be keypunched on reactor effluent
analysis cards when no sampls is c¢btained because a reactor is shut dowm.
The change will result in more meaningful averages. Other parameters
being equal, the monthly average figures may be expected to be somewhat
lower than in the past.

Training
A 20-hour lecture course was presented to three new Radiation Monitor Trainees.

Instrumentation

Criticality Monitoring

The critaria for criticality monitoring in TPD facilities was issued.
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Effluent Water Monitoring =~

The transistorized 128 chamnnel pulse height analyzer set up at F Reactor was
used during the month to evaluate its potential as a monitor for fuel element
failures. Two situations were studied which consummated in the discharge of
ruptured slugs.. (ne was at F Reactor. Samples of header water run on the analyzer
showed Tesults: which were conclusive that a ruptured slug exlsted scme 30 hours
before positive indicatinns were cbtained by present detection metheds. In the
other situation, at EE Reactor, the crltical period in the history of the suspect
header involved a weekend. Difficulty in obtaining and delivering samples to

F Reactor did nbt allow as complete analyses as were desirable. In this case
results did not positively indicate a rupture. The reactor was shut down for
reasons other than a ruptured slug. A check of rear face nozzles of tubes
supplying the suspect header revealed the presence of the rupture.

Reactor Eff luenf Water

Supplement A to Production Test Authorization IP-197-A has been approved and
preliminary work has begun. In this test chemicals will be added to the effluent
water for a single process tube and the bulld-up of radioisctopes will be studied.
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PROCESS TECHNOLOGY OFPERATION

~ REACTOR POWER IEVEL LIMITATIORS

The limits to all reactor pomr levels at the end of the report pericd except
at D Reactor were based on fuel elemant failure control at the goal exposure

currently in effect. At D Reactor the bulk cutlet temperature limit was the

most restricting limit.

WATER TREATMENT

Raw Water Couétions

During the month the suspended particles remaining in the filtered water are of
the type which deposit in the. reactor tubes. As a result turbildity is being
kept low. e

Plant Tests

A test has begun to determine the effects of alum addificn to filter effluent
flume as a film removing agent.

PROCESS STANDARDS

EW-46000 D, Process Stendards - Reactor
One revised Standard was issued during the month. This was:

Process Standard C-010 - "Prevention of Excessive Slug Rupture Rates"

The former method of preventing excessive slug rupture rates was s graduel ex-
ploration of higher tube power regions. This was accomplished by limiting
reactors to a small incremental power increase per week.

Studies have determined that tube outlet temperature also has a decided influ-
ence upon rupture rate. Thus, the combined effect of power and temperature
has been expressed as an Operational Severity Index to provide a more accurate
measurement of the effect of operating the resctor under more severe condi-
tions. The revised Standard places a limit on the smount the O0SI can be in-
creagsed in any seven day pericd.

With the issue of this revieed Standard, the TOA Corrosion Standard {A-022)
was rescinded and removed from the manual. TOA limits were established about
15 months ago to prevent excessive corrosion ruptures of I' & E slugs. Exper-
ience has shown that the same degree of rupture protection can be gained
through use of 0SI limits which are less restrictive om reactor production.

HW-46000 F and BW-46000 H, Process Standard - Reactor

Six revised Stendards were issued during the month for these two msnuals.
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Process Standard A-010 - "Process Piping"

Sectlons of the Standsrd were revised as follows:

1. Inspection requirements for front and rear face fittings were added. The
requirements are expected to assist in detection of abnormally leaking
Tittings and faulty pigtails before such conéd.tions can endanger the
reactor.

2. Definitiona‘ of pigtail and other fitting failures were added. Conditisns
under which operation is permitted when the rear pigtail fails on a tube
containing fissionable slugs were also added.

3. Operation with cavitation occurring in the front pigtail was clarified in
this revision.

k. The revision clarified the desired orientation of the primary and secondary
orifices, and a statement concerning a preferred tube orifice design was
included to reduce the problems associated with critical flow through these
fittings.

Process Standard A-O40 - "Process Water Trip Settings"

Since the change to an I & E slug loading, there has been considerable diffi-
culty in raising water pressure high enough prior to startup to reset the #1
Safety Circuit LP trip. The revision permits a new, lower pressure trip
setting. This reduction is believed to be the last of several trip pressure
changes that have been necessary as the number of I & E charges increased.

Process Standsrd B-010 - "Gas Composition, Pressure and Flow"

Information concerning allowable Helium-CC, ratios hag been deleted from the
Standard. These speclfications are a reactor control problem and have been
moved to Standard C-O0O. The Standard was revised to identify and 1limit gas
impurities {oxygen and nitrogen) that enter the reactor primarily from air
leskage. Action to be taken when limits are exceeded was alsoc included. Use
of Orsat snalyses during operation was limited to times when the more sensitive
Op Anelyzer is out of order.

The frequency of routine mass spectrographic analyses remains unchanged. How-
ever, the frequency of the special spectrographic analyses required vwhen Oo
concentration is above 0.05 per cent was lowered as long as the continuous Op
analyzer remeins operable.

Lower limits on maximm inlet dewpoint were added to the Standard. These are
based on & revaluation of the effect of moisture upon reactor components. The
lower limits will reduce the amount of water the gas stream could carry into
the reactor. Also, & precautionary paragraph was added regarding sudden gas
pressure increases that may be caused by water leaks.

Process Standard C-O40 - "Graphite Temperature I_.imita"

The revision consisted of transferring allowsble He-COp, ratios and a curve of
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graphite temperature limits from Standard B-010, as these reactor control
ﬁmcti_ons more appropriately belong in this Standard.

Process Standard C-110 - "Ball 3X System”

A specific value for the Ball 3X LP trip pressure setting was incorporated
in this revision. This trip is a part of the Ball 3X water pressure decay
protection system and was formerly specified by reference to the companion
#1 Safety Circuit trip. Because the #1 Safety Circult LP trip wes removed,
1t was necessary to change the method of specifying the Bsll :3X trip setting.
The revision also lncorporated provisions to ensure that Ball 3X water
pressure decay protection is automatically available at all times during
operation. : —

Process Standard F-020 - "Mske-Up of Tube Charges”

The Standard no longer contains charge make-up specifications for C and J
slugs. These slugs have economical and reactor control aspects that make
further use undesirable. The enriched slug specifications now pertain only
to enriched uranium (E) slugs.

HW-46000 X, Process Standards - Reactor’ |
Four revised Standards wewe lssued dur.t* the month. These were:

Process Standard B-010 - "Gas Camposition, Preasure and Flow"

Process Standard C-Ob0 - "Graphite Temperature Limits"

The revisions are identical to those issued for BW-46000 F, sbove.

Process Standard A-021 - "Tube Outlet Water Temperature Limit - TOA BOILING
mt“

TOA BOILING limits for natural (KIIN) and enriched (CIIE) slug charges contain-
ing a mixing slug were added to the Standsrd. The higher bolling limit allow-
ed when mixing slugs are used will permit an increase in tube power. Formerly,
immediate shutdown was required 1f a TOA BOTLIW limit was exceeded. It has
been determined that over-runs of 3°C can be safely tolersted if the temper-
atures are returned within limits in 30 minutes or less. Temperature over-
runs greater than 3°C require an immediate shutdown.

Process Standard A-030 - "Pressure, Flow During Reactor Shutdown”

Curves for determining water shut-off time for single drained tubes as s
function of reactor downtime were revised to cover the higher current and
anticipated tube powers. :

PROCESS CHANGE AUTHORIZATIONS

Seven Process Change Authorizations were issued during the month to permit
temporary deviation from Process Standards - Reactor, HW-L6000, and one was

issued to permit temporary deviation i‘rommm - Water Plant,
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PCA #9-89 - "Removal of Export Capability, F-Reactor”

It was necessary to remove the export header from service at F Reactor to permit
a six inch line to be tied into the 36 inch raw water export header for use in
& punp test facility. Because F Reactor does not normally export raw water,

the PCA permitted removal of the export header from service for a short time to
allow this work to be done. Requirements for lihe inspection and a time limita-
tion were specified. The work being done did not interfere with the import of
raw watexr to F Reactor.

PCA #9-90 ’- "KER loops 2, 3, and 4 - KE-Reactor”

The PCA extended the provisions of PCA #9-67. The expiring PCA specified test
pressure for hydrostatic tests, pressurizer relief valve settings and rupture
disc ratings for the new zirconium tubes installed in Iocops 2 and 3. The new
PCA also extended the test specifications to recently installed Loop L.

PCA #9-91 - "Thermal Shield Cooling, K Reactors"

The PCA authorized a.change in tlé range of thermesl shield temperature. This
range is defined by a high outlet temperature limit for shield cooling water,
and a lov temperature limit for the shield membranme. The range defined by these
limits controls the thermal gradient through the concrete pad. The medification
of limits authorized by the PCA will not significantly affect control of the
thermal gradient through the pad, but will allow adjustment of limits to com-
pensate for cooling water inlet temperature veriations of the cooling water.

PCA #9-92 - "Ball 3X LP and VLP Trip Settings, F Reactor’

When F Reactor changed from seven to eight process pumps, a change in riser
pressure LP and VLP trip. settings, consistent with the riser pressure increase,
was not made Although the existing trip settings were not optimum, they were
adequate. The PCA permitted continued operation with existing settings, but
required adjustment on the first minimum outage.

PCA #9-93 - "Rear Header Pressure Requirements - F Reactor'

Tube outlet temperature limits are based in part on rear crossheader pressure.
Two rear crossheaders at F were from two to four psi above the pressure used
in calculating the existing limits. New calculations were made to determine
the effect of the increased rear header pressures, and the requirements nec-
essary to operate above the Standard pressure. The PCA permitted operation
wlth rear header pressure up to five psi higher than Standard, provided a
specified increase in Panellit gauge minimum low trip pressure was observed.

PCA #5-94 - "By-Pass of Panellit Gauge on Tubes Containing Non-Fissionable
Material During & Solids Purge

C Reactor performs solids purges during operation. The drop in Panellit
pressure during 2 purge on tubes cherged with non-fissionable material may
be larger than the trip range of the gauge. Because the magnitude of the
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change is not predictable, the potential for an unnecessary scram is great.
The PCA permitted by-pass of Panellit gauges on tubes containing non-fission-
able material during a solids purge, provided the gauges were continuously
monitored and the reactor manually scrammed immediately upon indication of
flow loss to the tube.

FCA #9-95 - "OC-IF Empty Tube Analysis With the Rear Ball Valve Closed"

The PCA extended the provisions of PCA #9-75. The expiring PCA provided a
procedure for verifying that an OC-DF tube 1s empty when the rear bell valve
is closed. Monitoring requirements were specified to ensure reactor safety
during use of. this procedure.

PCA #9-96 - TOA Corrosion Limits - KE Reactor"

The TOA Corrosion limit was established to reduce the potential for sustaining
large numbers of corrosion induced ruptured slugs. Recent studies have in-
dicated that the limit can be made less restrictive. The PCA authorized a
conservative increase in the TOA Corrosion limit of 59°C on a maximum of 25
tubes at KE Reactor.

FROCESS ASSISTANCE

Auditing

One engineer audited conformance to Process Standards on all Processing Oper-
ation's shifts.

Graphics

Graphics services prepared 30 charts, grephs, and visusl aids for various IPD
and HIO components.

Feilure Type of
Date Tube No. Lot No. Type Metal Exposure Failure
8/1/59 3395 H KE-055-A 6" Soclid B 946 Split-Long
8/21/59 2453 F  CL-007-C 8" I & E Natural 886 Side-Other
8/21/59 3790 H KL-188-D .8" I & E Natural 727 Unknown
8/2k/59 238F KE SK-05T-D "™ 8" I & E Natural 817 Unknown
legend:

Split-Long - Failure caused by uranium cleavage along the axis of the core.

Side Qther - Failure probably caused by corrosion or water penetration of
the exterior can wall or other unknown mechanism.

Unknown - Failed slug could not be located. ‘
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PILE PHYSICS ASSISTANCE

Accompanying the excellent operating contipuity in August was high flattening
efficiency. Average equilibrium ECT's exceeded T6 per cent of all reactor
tubes for the first time since April. This flattening efficiency record was
achieved despite large uranium dlscharges st several reactors; initial use
of central splke enrichment to compensate for the low residual exposures and
increased use of splines for equilibrium flattening at D, KE and KW contri-
buted significantly. !

Suberitical monitoring installation wess initlated by project forces in August
at F and B Reactors; one channel was completed at B in time to be used
successfully during a startup near the end of the report period.

Preliminary plans were formulated for converting from the ishour reactivity
unit to the excess k system by the end of 1959. A reactivity unit of 10-2 k
will be used.

SUMMARY OF OPERATING DATA OF PHYSICS INTERESTS
FOR THE MONTH OF JULY, 1959

Pile . B C )] IR F H KE KW
ECT in August (1) k30 1640 1480 1535 140 1600 2485 2475
12 Mo. Avg. ECT 1435 1630 1455 1515 1435 1575 2405 2440
Equil. Scram
Time (2) 15-17 12-14% 18-20 28-32 16«24 25.30 18-2U4* 18-24
No. of Scrams amd 1/1 1/1  0o/o0 o/o o/o ©o/fo o/o ©jo
Recoveries (3) 1/c o/e o/c ofo 1/0 ofo ofo 2/0
No. of Non-Scram :
Outeges (4) 30 11 21 i1 2/0 3/0 2/0 2/0
T peems /2 7ok 1@ Y T/B ik /25 1/
From: /27 1T/2
To: 8/25 8/24 8/25 8/2h B/25 8/24  8/24  8/2k

¥ Equilidrium scram recoveriee are not attempted at the C and K
Reactors.

(1) Effective Central Tubes: 1this value 18 defined as the pile power divided
by the average of the ten most productive nonenrichment tubes in the pile.
These values represent the average during equilibrium operation.

{(2) This is defined as the maximm time available in minutes between scram
and the first indication of startup.

(3) The first pair of numbers show the number of brief outages from which
secondary cold startups would be made and the mumber of successful
startups. The second palr show the number of brief outages from which
hot startups would be made and the number of successful recoveries.

(4) The first nmumber shows the number of ordinary outages (including those
initiated by scrams followed by unsuccessful recovery attempts), and the
gecond shows the number of a tages to dlscharge temporary polson.
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B Reactor - W. R. Smit

Operating continuity during the report period was above average. There were
only two full length shutdowns; one was scheduled, .the other resulted from an
unexplained Panelllt trlp at equilibrium. Ome short ocutage was necessary for
minor repairs. '

The first installation of (G-707, Suberiticel Monitoring, was completed in one
channel and was used successfully during the startup of 8-27.

A slightly modified equilibrium rod pattern used in an attempt to reduce flux
peaking and lower the center graphite temperature was only partially successful:
the limited temperature reducticn was offset by a small radial flattening
efficlency decrease. Charging of four central spike enrichment columns for
initial experience resulted in some improvement in control flexibility and
flattening.

Serviceabllity of all seven graphite stringers after the startup on 8-27
gignificantly improved the quality of the instrumentation necessary for
efficient flux distribution control.

C_Reactor - R. L. Ferguson

Operational continuity was excellent; it was interrupted only by a scheduled
shutdown and a Panellit scram during the followlng startup.

Although one of the octant imputs to the No. 1 Galvanometer was repaired,
sensitivity remained below normal due to continued loss of two of the eight
inpute from the octant monitors. Repairs were limited to one input during
the outage because of radiation exposure limitations.

A large discharge which reduced the inpile residual exposure to 200 MWD/ T and
initial charging of water mixing slugs made it necessary to charge 13 extra
enriched columns and to discharge 26 inhours of poison to compensate for the
resulting equilibrium reactivity loss.

D Reactor - W. L. Stiede

A thirty-eight day operating period epded on 8-17 with a scheduled outage.
Following the startup another shutdovm was necessary to repair a process tube
leak. An estimated 100 inhour reactivity lose resulted from water which
collected in the graphite lattice.

Approximately 70 tons of metal were discharged following the long operating
pericd. To compensate for the assoclated large reactivity loss, nine columns
of "spike" enrichment were charged. During the scheduled outage eight poilson
splines were removed; removal equipment failure occurred in two instances.

It was possaible to ilsolate the cause of these two fallures and meke suitable
corrections to prevent recurrence.

DR Reactor - D. I. Monnle

Operating continuity wes interrupted only by one nine-day shutdown which was
initiated to repair a water leak. Analysis of shutdown re‘ﬁmy data
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DR Reactor (Continued)

HW-61789

indicated that charging 675 tubes with 32 pieces instead of the normal 3k
rleces per tube resulted in a loss of 28 inhours of reactivity; this obser-
vation agrees with the thecretical value well within the range of experimental
error. ‘ .

F Reactor - R. A. Chitwood

Operation was relatively smooth and comtinuous, being interrupted only by a
scram due to a rear pigtail failure and a shutdown due to an I & E rupture.
Low reactivity resulting from a reduced residual exposure in the central zone
limited flatitening efficiency early in the report periocd. "Spike" enrichment
will be used in the future to compensate during periods of low exposure.

A critical prediction error of 100 ih in the liberal direction on a cold
startup resulted primarily from lack of similar atartup types on which to base
standard reactivity coefficients. A 100 inhour error is within the error
margin protected against by required conservative rod withdrawal procedures.

H Reactor - G. R. Gallagher

A two per cent lnecrease in the equilibrium ECT over the average ECT for the
past year was shown this month. One rupture, a water leak, and s combination
rupture and water lesk caused shutdowns during the report period. A temporary
flux distortion resulted from water in the lattice following one of the water
leaks.

A production test for use of a limited number of split enrichment columns. for
spike locations 1s being circulated for signature. The top of the H Reactor
bas been chosen a5 the location for the E-N demonstration fringe blanket,

PT IP-255~A-9-FP, which is expected to be charged during September.

KE Reactor - F. C. Franklin

Operating contimuity was relatively good with only one scheduled outage and

one unscheduled outage for a KER rupture. An increase of about three per cent
in equilibrium flattening and improved cycle control at high exposures resulted
from the incressed use of polson splines, use of "split" poison columns

{poison on the ends and dummies in the center), and close control by the
operating persomnel. Previous experience at these high exposures normally
resulted in approximately four or five per cent lower power levels for cycle
control purposes.

KW Reactor - A. D. Vaughn

Operating contimuity, flattening efficiency, and flux distribution stability
were relatively good. Two shutdowns, cne for a Panellit scram and one for
temperature monitor failure, interrupted operation this month.

The spline system was used to advantage when for the first time 5 splines
were charged in repid sequence rather than singly. These splines eliminated
a distributional flux cycle, reduced limiting tube power, and corrected an
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KW Reactor (Continued)

unfavorable control rod configuration. Use of two splines 1ln the near-
bottom corner of the pile during startups significantly reduced turnaround
control problems. Such limited use for startups will be continued during the
period of short supply of s0lid splines.

PROCESS PHYSICS STUDIES

Safety Control Studies

Apalog studies of reactivity and power excursions following polson flushing
or unintentional rod withdérawal during equilibrium operation have been
campleted. Results, which indicate that under-plle Beckman instrumentation
needs asugmenting for bulk limit protection, are being documented. Further
studles are proceeding to evaluate the protection which might be provided
by the zone temperature monitor.

Although 3-dimension control analyses are necessary for fully defining control
capacity limitations, they still appear to be inherently too cumbersome for
even.JEM~T09 storage capacity. It will be necessary, therefore, to work
closely with other technical groups to ensure use of optimum approximation
methods for going from one to two to three dimensions.

Pile Reactivity Studies

Reactivity comntributed by the enrichment ring at each production reactor will
be evaluated this month by the buckling method in place of the former over-
extrapolated weighting methods.

The study to calculate representative radial and longitudinal flux distribu-
tions under rod configuration and mixer location extremes at the various
reactors has heen completed in final rough draft form.

Participation was initlated in an NFR.Operation paper study in conjunction
with other R & E groups and with Design Analysis. The first approach for
Operational Fhysics will be to determine that the reactivity transients
independent of thermal loop feedback can be reasonably controlled. Subsequent
studies incorporating feedback effects will require close coordination with
the other engineering and physics analyses. Results of this paper study should
assist not only in detall design, but in establishing the scope of the exper-
imental startup program well in advance. ©Serious startup planning should
start two years ahead of testing, or only a year from now.

Control Efficiency Studies

In-pile performance of solid splines has been good, permitting effective use
of splines for equilibriwm flattening efficilency at D and the K's. Eductor
and chopper problems have continued to occur during discharges which were
accomplished for the most part during normel outages. Spline use will be
largely restricted during the next two or 