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Reactor input production (MVD) was 1.1% above forecast; 0.L;
above at the six old reactors and 1.8 above at the K areas,

Production o S

Efficiency
et A

Over-all TOEwas 65,0% (63.5% forecast); 61.27 at the six old
reactors and 79.8% at the K areas, Lower efficiency at the
old reactors was largely due to water leaks, ruptures, and
scheduled tube replacements.

Jon Zquilibiium Loss Summary

won equilibrium losses per reactor startup in CT 1731 averarans
only 0,29 effective day lost per startup; a goal of 0,3 effactive
day per startup had been set.

Power Level
S L

The administrative level of LLOO megawatts was reached by both
K reactors, and a new record level of 2295 mesawetts was reached
by C reactor. A new production record was achieved at =, 0.0,
above their previous record during llay 1260, There 'ras no
increase in combined reactor instantaneous pover level,

Ffuel Ruptures

Thirteen ruptures were removed from six of tie reacters, irht
03-3, L IS natural and one oversize InD natural. “ive of fie
1222 ruptures were at (I, two at [/ and one at 3, To of the

oe The ovelas

natural ruptures were at D, one at 3, and one at
cize rupturs was at C,
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Power Level Limits

The power level limitations that predominated at all reactors
during the month of January are as follows: B, D, DR, and ¥
reactors by tube corrosion considerations; C and H reactors by
rupture control considerations; and K reactors by administra-
tive power level limits,

IJIAII\ITENANCE AND EQUIPMENT EXPERIENCE

Tube Replacement

Six hundred thirty.nine tubes were installed as follows: 3Lk
at B, 1LL at DR, 121 at 34, 11 at C, 8 at D, £ at F, 2 at 7,
and 1 at Kz,

Water Leaks
Twenty-one tube and 5 Van Stone leaks were corrected: Tube
leaks--6 at H, 6 at D, 3 at B, 3 at y 22t C, 1 at D8, 7Tan
Stone leaks--3 at H, 1 at D, 1 at B,

Ingineering in Support of Power Forecasting

A Muarterly Savings Report showed electrical pover savings of
158,007 for the first two quarters of II-62, effected by util-
izing interruptible power.

105-11 Tube Problem

4 report was issued summarizing the results of +ha investi~ations
to date on the nineteen transverse process tube cracks thich have
occurred during ‘he past two vears at 105-i! reactor, Iesults
indicate these tube failures to be of the fatigue t;pe occurrine
at the top of the tube, transverse to the longitudinal axis,
generally occurring at an angle of L5 cdegrees to the surfacs of
the tubes, and originating on the internal tuba surface, It

is concluded that these cracks are caused b7 a combination of
short radius bending of the process tube due to sranhite “iztor-
tion corbined with crelic thermal stresses riich produce o f
type of failure, This problem is “elt to he seculiar to the 105~
reactor because of the trunion bloc: configuration utilizes

the graphite stacl: design for this reactor. :ince no tuba

with less than three years of service has et fails’ in this
manner, an interim measure being taken is to replace all tubes

in the central zone of 1 reactor that are older than 3 saars,
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VSR's 105-C & dadd dtbuiuti
Vertical safety rod channel #L8 at 105-C was examined following
removal of the rod from service due to binding, ZAxamination
indicated a slip plane in the graphite stack typical of that
observed previously in this portion of the rod pattern with
both tube and filler blocks protruding into the channel approXe-
imately 1-3/l; inch, A B-sized vertical safety rod will be
installed in this channel as an interim measure,

.
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Horizontal Control Rod Track Block Removal

An attempt to remove track blocks from {CR channel 17 at the
105-i reactor was unsuccessful. This attempt was part of a
planned effort to install graphite sleeves in one !C.l channel
to prevent 3X System hall entry into the channel,

The outer six feet of the X area ICR channels have no track
blocks and the side filler blocks are leeyed to prevent their
movement into the channel. Due to a reduction in width of the
channel in the outer six feet, it was impossible to pull the
blocks out., Equipment to split the track blocks before removal
is being designed,

AZACTOR OUTAGES

Date Nate Qutage

Dorm Up Jours _emari:s

3 ATACTOR

1/2 1/l Lb,5 Leak testing and tube renlacement.

1/7 1/10 57.8 -eroval of an IM7 rerular metal rupture
from tube 2027, Tube replacerent,

1/13 1/29 333.1 Scheculec charce-lischar-e and ranlaca.
ment of 2.0 tubes, [ iscellancous
maintenance,

1/29 1/29 0.7 Panellit trip <ue to fluctuation in

vater pressure viile acjusting cavres

YTy STy
C .L.;J.\.\J.LO;\.

1/5 1/: it

1

O
L]
~3

senoval of an Il matal rupture lron
wbe 3271,
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C_REACTOR (continued)

1/16  1/19
1/23  1/2%
1/28 1/29

D REACTOR

1/1 1/k

1/7 1/9

1/9 1/10
1/ 1/16
1/20 1/20
/2L 1/26
1/27 1/27

72.9

L2.8
26,6

68,3
Lé.,2
28,1

k2.6

0.2

L2.1
3.1‘&

1/20 5till Dovm

2L ZACTOR
Slo e

12/31  1/1L

/16 1/10

1/12 1/12

- s Am
R 2ACTOR

/10 1/12

/1 Q
1/2 1/20
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Removal of an oversize If:Z natural
metal rupture from tube L1653,
Probologging and miscellaneous
maintenance,

Leak testing and tube replacement.’

Leak testing and tube replacement,

Charge-cischarge following leal: testing,
Leak testing,

Removal of an I0.T regular metal runture
from tube 2773.

Leal: testing anc tube replacement,

Power surge due to the grounding of a
pover line,

Leak testing and tube replacement.

Do Panellit trips Jus to ogcilleting
zauges.,

“emoval of an 100 remuler metal runtura
from tube 22371,

Scheduled charge-cdischarre anc raplaca-
ment of 120 tubes.

ke .o 3 g Y ey, - b
Leal testinz and tude renlacement,

Gas loop trip “ue %o a wvoltare ~199 m
1

the loov compressor ~hon -in” hle-
pover lines toretler,

ater lesak and tube renlacement,

BN vy AT At - . o
Leak testing and tude rmnlacament,




I REACTOR

12/31 1/2 32.1
1/L 1/5 30.5
1/7 1/8 28,2
1/9 1/9 1.0
/11 1/13 51.6
1/13 1/13 1.8
1/16  1/18 32.5
/21 1/22 32.0
1/25 1/26 29.3

1/27 St1i1l Dowm
I NTACTOR
1/23 1/27 102.5

1/27 1/27 0.5

i, TZACTOR
Bl ddeid

1/3 1/5 70.6
1/6 1/5 1.1
1/ 1/ 33.5

1

february 8, 1962

Removal of an I&E-E metal rupture from
tube 2667. Charge-~discharge.

Leak testing and tube replacement,

Removal of an I&3-7 metal rupture from
tube 2580, Tube replacement,

Successful quick discharge of an I¢l-
metal rupture from tube 2575,

Leak testing and tube replacement,
Three unexplained Panellit trips.

Removal of an If.f-3 metal rupture from
tube 1968, Tube replatement,

Removal of an Ifi-E metal rupture from
tube 2669, Tube replacement,

Removal of an If:5-T metal rupture fron
tube 317L.

Scheduled tube replacement,

ltemoval of an 7 resular metal rupturs
from tube LG67., Ccheduled charre-iis-
charge and maintenance,

Tripped by loop 1 when the control valve
nachking failed,

Scheduled charse-cischarre and miscel-
~D .
laneous maintenance,

fanual trip due to insufficient conirol
I‘Oa"’ .

iiscellancous maintensnce trorl: ol
a cual Zeclman trip. (Jo. 2 Tecl-
cireuit was cause” to be bymaszed v
an electrical identification *ab

vhich Aroppe” into a valar),
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K7 REACTOR (continued)

/21 1/23 Lh.5 Removal of an I&E-E metal rupture from
tube 2779, Charge-~discharge and
miscellaneous maintenance,

1/23  1/23 5.3 Unexplained Panellit trip,
1/23 1/23 0.7 Unexplained Panellit trip.
1/23 1/23 1.2 Unexplained Panellit trip,
1/23 1/24 L3 Unexplained Panellit trip,
/2L 1/24 1.7 ltemoval of an I&I-F metal rupture

from tube 2571.

1/27 1/28 33,0 Tripped by the crosstie system when the
;73 high=1ift discharse line checl:
valve malfunctioned at (70),

RESEARCH AND DEVZLOPMENT - EXISTING RTACTORS

_S:t)_].izles

A straightener for the reclamation of used splines has been
successfully demonstrated and is in current use on a test vesig
at I reactor, Application at the remaining reactors iz nlannerc,

The first of a large order of nonpoisonous splines was received,
initial performance of the splines for obtaining flux tr~varses
vas satisfactory,

I-11 Loading

The second I-N core loading in the Il reactor was being discharcec
at month end; natural uranium will be rechargec, On the basis of
rupture statistics analyses by ’rocess Teclnolor, an ontirun
discharge exposure of 750 :1M/T was indicated to Janufacturine,
Rupture effects were less significant than tube replacerent ano
water leak problems; therefore, the second loading was run to

875 :WD/T prior to discharge., Flux mapping of tie I loading
indicated a rupture severity index of twice that in a natural
uranium core,

iffluent ‘Jater Data

The table below shows the averaze concentrations of ra’'loisotone
on reactor effluent water 7ron samples talien Aurin~ Secerl 100
Concentrations are in units of picocuries per milliliters

ok

e
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Zffluent Vater Data (continued)

Reactor As76 _1_33.2_ ZnéS Iip 239 Cr5 1

B 62 3.9 . 27 71 280
c ' 76 7.0 no 135 530
D 103 9.8 100
DR 86 6.5 11 120 570
F 56 7.2 18 160 1100
H 76 5.7 8 85 560
KT 52 6.9 9 91 650
K 87 10.L - 16 21 570

#* Mo vallid results

Recycle Program

The composition of enriched recycle fuel as of December 31, 1071
is given below:

rercentage of lecycle fuel in Inriched Iuel (oy tubes)

3 C D DR F 3 i I
537 827 51) 65 8o 888 02, RIp

VER's 105-C

Testing of a prototype 105-C reactor sized flrrible vertical salety
rod has continued, It has been determined that althoursh tie ror
configuration will satisfactorily pass uncer potier throusn 2 tirze-
inch distortion in a six-foot length of channel, the ro” coull not
pass through this distorted channel uncdeasr rop testing “us to rod
buckling, Additional ~uided rod drop tests are under wrarr to “oter-
mine the maxirum stack distortion thich can be accorro: oted b the
present rod desipm,

Jurper Tuel Development

Dumper fuel test results from [7) reactor are being analirzed,  The
OIII'-B fuel elements cherged into D reactor for invegti~ation of
Jimensional stability vere discharger at their schedulz ~oal
exposure of 200 ;'™/T on 1/1/52,
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Nickel Plated Fuel Program

Twenty columns of nickel plated OITH fuel were discharged from
DR reactor during the 12/31/61 outage at an estimated exposure of
750 MAD/T. Two of the colums were examined immediately after
discharge at the 105-DR tech viewing pit with the following
pPreliminary observations:

1. There was definite sloughing of the nickel plate
on one element and indications of sloughing and
flaking on others,

2. Nickel plate was observed to be penetrated in the
ard in contact with the process tube aibs,

[S%)
°

Several pieces were noted to contain a networlk
of fine hairline cracks in the plate,

One colum containing a rupture suspect was discharged late in the

outage and subsequently covered with other metal., Twentir-eight of
the thirty pieces have been recovered and wrill be examinac,

Coextruded Fuel

"

A fuel colum of zifcaloy-clad I’3 fuel was discharged from I/
reactor on 1/3/62 at an average tube exposure of 1159 i1D/7.

RUACTOL JODIFICATION PROGRAL

Overbore Fuel Development

The first overbore fuel element failure was experiencec on 1/15/%2,
The metal was machine-charged into a smooth~bore aluminum process
tube on 8/1/61, and was machine-cischarged at an eiposure of 531
I1ID/T, or 79 of goal., The rupture will be scheculed for euamin-
ation by llaciometallurgy and final classification of the rupturs
type rill be deferred until after the examination, Tisuzl insnec-
tion of the ruptured plece revealed four damaged sunport rails,
Severe zroove corrosion attack (to tie 21-21), and severs ot area
corrosion on the bottom half of the element,

The aluminum tube was not recharged with fuel,
lineteen colums were recharge” -uring the runture outage, Tour

vers long fringe-zone colums and fifteen vere snort central-zone
colums.
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Stuck Rod Computations

A study is being made to determine the maximum number of ICR's
which can be out of service such that the remaining HCR's will
keep the NPR just critical under accident conditions.

NPR Fuel Development

The five 23-ingh NIE1 elements charged into IZR-1 December 1, 1061
to evaluate the effect of pre-irradiation warp condition on fuel
behavior have reached an exposure of 850 11/D/T.

Flve 23-inch NIE1 elements charged in KIR-2 on September 17, 1061
fo evaluate high exposure fuel element distortion and swelling
have reached an exposure of 1910 M/D/T,

Four capsules containing enriched Zr-2 jacketed fuel sarples to
determine the effect of jacket wniformity on localized jacket
straining were charged into DR reactor on January 7 , 1962 for an
irradiation period of about 100 days (2000 ID/T exposure); current
exposure is 50 IIVD/T.

HPR Graphite Irradiations

7o capsules containing PR graphite are wnder irraciction at the
GIIR and are performing satisfactorily, The measured temperatures
of the graphite specimens range from 3500 to 750° ¢, fThe fiwmgt
capsule is scheduled for discharge on larch 17. it that tirme =
third capsule will be charged into the position vacated, The
second capsule is due to be discharced iay 19 and :rill be replacsa’
by a fourth capsule containing some of the specimens irradiates
in the first capsule.
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OPERATING EXPERIENCE

Production

vt ar——

Reactor input productlon (MWD) was 3.7% above forecast; 0.5/
above at the six old reactors and 6.6% above at the K's.

Efficiency
ottt

Over-all time operated efficiency was 69.L (66,25 forecast);
63.L% at the six old reactors and 87.2% at the X's, Efficiency
was low at the old reactors due largely to scheduled outages
for tube replacement.

With improved operating continuity at the older reactors,
flattening efficiency also increased. iloneouilibrium losses
were higher than normal swmmer and fall values, primarily as
a result of the increased time required to raise the power
to the higher winter-time power levels; however, the average
loss per startup was about 0.3 equivalent day, the average
of 1961 performance,

fﬂﬁ?r Level

There was no increase in the combined reactor instantaneous
power level. The administrative level of 2310 megawatts was
reached at C reactor with an increase of 15 megawatts., The
pover level at B Reactor was increased LO megawatts for a
record level of 1935,

Fuel Ruptures

Three ruptures, two I&E regular and one I&D enriched, were
removed from the reactors. The regular metal ruptures were
at C and D, the enriched at 3,
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Power Level Limits

B, D, DX, and F -~ tube corrosion considerations, H - rupture
control consideration., ¢, KE, and KW - administrative limits.

MAINTENANCE AND EQUIPMENT EXPERIENCE
Tube Replacement

Five lundred seventy-five process tubes were installed; 36L at
F, 189 at H, 12 at C, 6 at B, 3 at D, and one at 17,

Water Leaks
Ten process water leaks were corrected; five were tube leaks and

five were Van Stone, Two of the tube ieaks were at B, 2 at D, and
one at C, Four of the Van Stone leaks were at B and one at H,

VSR's, 105-C

Following successful completion of off-reactor testing of the
prototype 105-C Reactor flexible vertical safety rod, this rod
was installed in channel No. 35 at 105-C Reactor to replace a
"B" sized rigid rod which would not enter the last foot of the
VSR channel, The larger sized flexible rod successfully entered
the full length of the channel with a measured drop time 1.38
seconds, which is well within the process standard requirement
of 2.5 seconds.

REACTCR QOUTAGES

B_REACTOR

Date Date Outage

Down Up dours demarks

2/11 2/12 29,7 Leak testing and tube replacement.

2/13 2/13 0.5 Adjust water flow on three camma
monitoring sample lines.

2/1L 2/16 LS. L Lealt testing and tube replacement,

2/22 2/25 67.4 Leak testing, tube replacement and
charge~discharge.

2/25 2/25 6,0 Correct faulty thermocouples.

2/26 3till Removal of an Ie IZ-metal rupture

Dovm from tube 263, leal: testing and tube

replacement,

\m:} ¥,
vt
i)




Files
E_gEACTOR
2/3 2/5
2/5 2/5
2/15  2/22
D REACTOR
1/30 2/2
2/7 2/9
2/9 2/9
2/16 2/18
2/18 2/19
2/21 2/21
2/23 Still
Down
DR REACTOR
2/6 2/8
F REACTOR
2/7 2/9
2/10 2/26
2/27 2/27
H RZACTOR
1/27 2/13
2/13 2/13

2.0

51.0
L3.0

0.3
Lo.9

1.0

O.l

59.5

35.6

L1t.L
6.3

Lo7.6

2.7

March 9, 1962

Removal of an I&E regular metal rupture
from tube 2289, charge-discharge and
maintenange.

Panellit trip due to loose spline cap on
tube 0670.

Front pigtail leak at crossheader adaptor

on tube 3L56, Scheduled charge-discharge
and maintenance,

Charge-discharge following rupture removal,
Leak testing and tube replacement.
Replacement of faulty front-face cap.

Leak testing and tube replacement follow-
ing a Panellit trip.

Removal of a stuck I&E regular metal
rupture from tube 3775 and tube replacement.

Unexplained Panellit trip.

Scheduled charge-discharge, meintenance
and replacement of approximately LOO tubes.

Scheduled charge-discharge following
leak testing.

Xiiscellaneous maintenance following a
Panellit trip,

Scheduled tube replacement.

Adjust radiation shielding on "A" test bole.

Replacement of 300 tubes, charge-discharge
and miscellaneous maintenance.

Correction of abnormal water pressure on
tube 3L772,
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KE REACTOR
2/16 2/18 56.5 Charge-discharge following a Panellit
trip.
2/19 2/19 0.7 Unexplained Panellit trip,
- KW REACTOR
2/13 2716 72.0 Scheduled charge~discharge and
miscellaneous maintenance.
2/16 2/16 8.0 Adjustment of Panellit gauges for
5 pump operation,
2/2Lk  2/25 34.8 Unexplained Panellit trip and miscel-

laneous maintenance,

RESEARCH AND DEVELOPMENT - EXISTING REACTORS

Self-supported Fuel

A rupture classified as a groove-corrosion side failure was
experienced in a CIVN~3 fuel element on 2-3=62 at a tube
exposure of 1003 M/D/t. Failure was apparently due to
severe corrosion attack. Visual observation revealed six of
the eight support rails were damaged, resulting in improper
fuel positioning in the process tube during irradiation.

Two KVN-S columns were discharged from K7 Reactor without
difficulty during the 2-13-62 outage at an exposure of £00
MiD/t.

Bumper Fuel Development

Irradiation of these elements proceeded uneventfully,

QOther Programs

Irradiation of nickel plated fuel continued uneventfully.

One column of coextruded zircaloy clad material was discharged
from Ki Reactor during the 2-13-62 outage at an exposure of

1475 MVD/t.
E-ll Load

The secund E~il Load in H Reactor was discharsed at the end of
January. The large batch dissolution of the .i-metal from the
fire. E-1I core has been completed but analytical results have
not been reported. The fringe blanket of the I-U' load remeing
in the reactor and will be discharged late in CY 1042,
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Effluent Water Data

The table below shows the average concentrations of radioisotcpes

in reactor effluent water samples taken during January 1962.
Concentrations are in units of picocuries/cc,

Reactor i’ PP WP 29
B 68 L.u 3 * 3
c 91 8.8 ' 36 180 1100
D 6l A 18 150 680
DR 63 9.6 L7 100 860
F 50 8.1 61 160 2600
H €0 7.0 90 90 Léo
KE 5L 11.4 18 90 680
KW 55 10.9 15 100 800

¢ Insufficient Data

Reactor Effluent Studies

The study report on the feasibility of disposal of ths reactor
effluent through an inland lake has been completed, The resulte
of this study indicate that a significant reduction in river
contamination will not be realized by discharging the reactor
effluent to an artificial lake prior to its return to the
Columbia River.

Pinchbottle Program

Three samples of irradiated, recycled enriched uranium have

undergone isotopic analysis. Analytical results for Up 237

vield are given below together with theorstical values., Tae
obvious discrepancy between theory and analytical results is
being investigated.

T
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Neptunium Yield from E-lMetal

Sample Npoo! G/T (Analytical)  Hp237 G/T (Theoretical)
A. Recycle | 2.92 2.10
B. Recycle ) 3.L0 2,75
C. Recycle 4.33 3.15
D. Virgin (Comparison) 2.70 2.4h0

Sglines

The availability of nonpoisonous splines for obtaining flux
traverses has permitted improved evaluation of the axial flux
distribution which has been particularly helpful in correcting
C and DR Reactor flux distribution problems.

Xenon-Override Test - B Reactor

Planning for the production test of the partial xenon-override
core has been completed, with charging scheduled during the
outage of 3-1-62,

Safety Control Studies

Relief was obtained in the administration of total control at
DR leactor as a result of comparison tests (2T IP-LL7-C) made
during January and February,

Pile Reactivity Studies

A renormalization in the accountability program is again planned
in conjunction with Nuclear Materials for July 1. Predictions
are still about 1,50 higher than desired on plutonium racovery
from E-metal,

Control Zifficiency Studies

Work is still in progress on control rod logic circuits, The
production test sponsored at K/ Reactor for HIO for the nuUrpose
of obtaining empirical transfer function data +rill apparently
need a supplement to permit deliberate rod movements large
enough for test purposes.
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Shield Protection Studies

The 125 depleted uranium piesces for PT IP-l00<C have now been
fabricated. A 100-tube block will be loaded with these pleces
upstream of the regular charge to determine their effectiveness
in reducing front-face radiation levels.

Rear Crossheader Expansion Joints and Guides, B, D, F, DR, H Reactors

Rear crossheader expansion joints and crossheader guides have
been successfully demonstrated ag a means of alleviating the
problem of rear crossheader vibration and thermally induced
stress at the ends of the headers. Document Hii-72575 has been
issued to document study work on this problem.

Tube Replacement

Major items now being developed in support of the tube replace-
ment program are: (a) a remotely controlled tube chopper,

(b) drilling equipment mounted on the work platform, (c) anodized
tubes and insertion devices, and (d) decontamination,

Operational Fueling Facility

Operational fueling tests were performed at 105~13 on February 9,
and were completely successfu . Ten tubes were refueled while at
equilibrium power at an average rate of one every thirty minutes,
a rate sufficient to meet the reactor's continuous refueling
requirements.

Temperature tonitoring Equipment

The 1lé-point model of the high speed scanning equipment purchased
for test and evaluation under Project CGI-802, has been under test
in the 1713-D laboratory for more than a year. Final acceptance
tests were performed this month and the requirements were met,

REACTOR MODIFICATION PROGRALM

Overbore Fuel Development

Two colums of overbore-size bumper fuel elements were discharged
from C Reactor during the 2-16-62 outage at an estimated average

tube exposure of 765 MID/t. o further discharges of self-supportad
overbore fuel occurred during the report period. “he failed e=lement
referred to in last month's report remains in storage awvaliing radio-
metallurgical examiration,
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Zirconium Tubes

Preliminary designs of impact extruded replacement inlet nozzles
and caps for possible use at the 105-K Reactors with zirconium
process tubes have been prepared. Purchase requisitions have
been issued for prototypes of the proposed nozzles for test and
evaluation purposes. Design for other components of the proposed:
assemblies are being prepared, '

NEW PRODUCTION REACTOR

NPR Fuel Development

The five 23-inch NIE1l elements charged into KIR-1 on December 1l
1961 to evaluate the effect of pre-irradiation warp condition on
fuel behavior were discharged 2-17-62 at an exposure of 1075 MD/t.
Cursory examination of the discharged elements indicatesnc grossly
abnormal distortion. The elements will be stored until precise
dimensional changes can be measured.

b

KER-1 was recharged on 2-17-62 with a thermocouple element to
evaluate the reliability and sensitivity of the thermocouple
element as a crud film detector. Other objectives are to
measure the temperature effect of crud film deposition as the
result of decontamination of a carbon steel system and to measure
the effect of filming resulting from the loss of pl control. The
thermocouple element and the four NIZ1 heater elements in the
charge are scheduled to a 2000 WD/t goal.

Five 23-inch NI®1l elements charged in KER-2 on 9-17-81 to evaluate
high exposure fuel element distortion and swelling have reached an
exposure of 2385 MWD/t.

On 2-18-62, two NAE1® fuel assemblies were charged in [BR-3 to
permit further testing of this loop, which has Leen modified for

the irradiation of ¥ Reactor prototype fuel elements under I Zeoctor
conditions.

Four capsules containing enriched Zr-2 jacketed fuel samples to
determine the effect of jacket uniformity on localized jacket
straining were charged into DR Reactor on 1-7-62, Target axposure
is about 2000 IMiD/t. Current exposure is 300 !I/D/t.

# [1ATL Il Reactor, concentric tube assemblies, enriched uranium,

first model. BEcmsgé mf{%
, RS
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TO  : Files DATR: April 10, 1962

rmRoM : R, L, Plum, Chigf”
Reactor Operations Branch

SUBJECT: MONTHLY REPORT - MARCH 1962 HAN-809L8
Report #3
OR:GTO~RGR

THI§ DOCUMENT CONSISTS OF. 2 PAGES
OPERATING EXPRERIENCE G T ————

Production

Reactor input production (MWD) was 9.6 per cent above forecast;
12,8 per cent above at the six old reactors and 6.l per cent
above at the K's,

Efficieggz

Over-all time operated efficiency was 73.2 per cent (66,1 per
cent forecast); 69.5 ver cent at the six oid reactors and

8L.L per cent at the K's, Efficiency was abeve forecast,
particularly at the old reactors, due to less outage time than
forecast for maintenance and the correction of water leaks, .

Power Level

There was no increase in the combined reactor instantaneous
power level. The individual reactor record power levels were
increased 5 megawatts at B (1935 to 1940) and 30 megawatts

at D (19L5 to 1975), the latter being an all-time high for

the five old reactors. A new monthly production record was
achieved at KW, exceeding the previous recnrd of December, 1961
by 3.5 per cent,

Fuel Ruptures

Seven ruptures, four I&E regular and three I&E enriched, were
removed from the reactors. Two of the regular metal ruptures
were at DR, one at B and one at H, The enriched ruptures were
at H, KE and KW, The KW rupture was a coextruded zirconium-
clad fuel element charged on a production test,

GROUP 1
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Power Level Limits

Power levels were limited by tube corrosion considerations
at DR, F and H; rupture control considerations at both K's;
graphite temperatures at B; and bulk outlet temperatures at
D. Power level at C reactor was on the administrative limit.

MAINTENANCE AND EQUIPMENT EXPERIENCE

Tube Replacement

Seven hundred fifty three new process tubes were installed;

Lo2 at D, 218 at DR, 119 at C, L at each H and KZ, and 3 ab
each B and r,

Water lLeaks

Eleven process tube leaks were corrected; 7 tube leaks and L
Van Stone leaks. Three of the tube 1eaks were at H, 2 at B

and one each at DR and F., Two Van Stone leaks were at H and
one each at B and IR.

Riser Failure 105~D Reactor

A previously repaired section of the near rear riser of

D reactor was inspected when leaking was reported, and
extensive localized cracking was found in this area., The
failure was attributed to stress corrosion cracking brought
about by salts deposited by water from a leaking weld and
the stresses caused by a structural support. A contoured
patch plate was welded over the entire area,

REACTOR QUTAGES

Date Date Outage

Down Up llours Remarks
B Reactor

2/26 3/31 79.9 Leak testing following rupture removal,

3/9 3/11 39.7 Removal of an I&% regular metal rupture from
tube 2378, Charge-discharge and leak
testing. '

3/12 3/13 19.2 rrectlon of a spline-cap leak.
“qﬂ? 1
’F‘ a
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B Reactor (Cont'd.)

3/19 3/20

26.9

3/31  Still down

C Reactor

3/10 3/18

3/18 3/18

3/27  3/30

D Reactor

2/23  3/11

DR Reactor
32 3/3
3/11 3/13

192,1

003
75.9

388.8

Lh. 2
39.4

3/15 5till down

F Reactor
3/1 3/2
3/26  3/27
3/21  3/28

L2.9
L3.1
2.7

April 10, 1962

Leak testing and tube replacement,

Water leak, Charge-discharge.

Scheduled charge-discharge and tube
replacement; miscellaneous maintenance.

Unexplained Panellit trip,
Leak testing.

Scheduled replacement of tubes, Charge-
discharge and miscellaneous maintenance,

2+ Ve

Water leak, Charge-discharge & miscellaneous
maintenance,
I&E regular metal rupture in tube 1078,

I&E regular metal rupture in tube 158, and
tube replacement.

Leak testing,
Scheduled charge-discharge.

Low pressure Panellit trip due to rear cap
leak on tube 398L.
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- JECUASSTHED

H Reactor

3/12  3/1. 53,6 I&E regular metal rupture in tube 1372,
Charge-discharge,

3/15  3/15 0.7 Two unexplained Panellit trips.
3/15  3/16 ié.h Leak testing,
3/18  3/20 32,9 Leak testing,

3/29  3/30 32.3 Reﬂgzal of an I&E-E metal rupture from tube
9.

3/31  Still down Tube replacement,

IZ Reactor

3/5  3/8 77.4 Scheduled charge-discharge.

3/28 3/31 3.3 I&E-E metal rupture in tube 2091, Charge-
discharge.

K Reactor

3/12 3/ 3L.6 Marmal trip due to a production test (27-397-4)
rupture in tube 3LLE. Charge-discharge.

3/16  3/17 36.1 Tripped due to a heat cycle, Charge-discharge,

RESZARCH AWD DEVILOPMEUT - EXISTING REACTORS

VER Channels - C Reactor

Arrangements have been completed to obtain 120 excess unmachined
pieces of Il reactor graphite for use in the prototype V3R sleeve
installation at C reactor. This graphite will bve uczed for
fabrication of test sleeves in the initial in-reactor test
installation planned for later this year. Ifforts were made at
C reactor to broach V3R channel 7L1. The broaching accomplished
decreasea rod insertion time on the channel from 2,L1 seconds

to 2.22 seconds, but the over-all results are no* considerec as

L DR AV TRl Y
P . T
B\l e
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successful as previous broaching efforts on other channels.
In the efforts to straighten the channel, graphite was
removed from the bube block of process channel i#L092 by the
broaching operation to expose a portion of tube wall to the
VSR channel. This process tube channel will be used in the
future for graphite oxidation studies to avoid any possible
damage to a process tube resulting from VSR impact.

Rear Hardware - C Reactor

A prototype rear nozzle elbow and replacement connector have
been installed on the rear face of C reactor for test purposes.
This work is part of a program to improve C reactor rear

. connectors, which have been the major source of water leaks
encountered at this reactor. No operating difficulties have
been encountered with this prototype during the first operating
cycle.

Self~Support Fuel

Two columms of KVN-S fuel elements having an exposure of
780 MWD/T were discharged on 2/13/62 from KW reactor.

Bumper Fuel Development

Twe columns of bumper fuel elements were discharged from D
reactor on 2/2L/62 at an exposure of LOO MWD/T. Both columns
have been sent to 105-C for post-irradiation examination.

Other Prcgrams

Seventeen columns of nickel-plated fuel were discrharged from

DR reactor on 3/2/62 at an estimated exposure of 1100 M.D/T.

The two remaining columns of coextruded fuel were discharzed

from KW reactor on 3/12/62 as a result of a rupture occurring
in one of the columns. The column containing the rupture had
an exposure of 1647 MWD/T. The cause of failure has not yet

been determined,

Zffluent Water Data

The following table shows average concentrations of radionuclides
in reactor effluent water from samples taken during February,
1962, Units are in 10-12 curies/d=g. 00,

-t
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Reactor As76 p32 7205
B 7 6.2 17
c 117 9.4 26
D 9l 8.7 L5
DR 97 8.0 61
F 66 7.8 3L
H 62 6.7 11
KE 73 15 25
K 65 i 1L

All data were taken with the reactor coocling water

18 ppm alum feed.

Effluent from Nickel-Plated Fuel Elements

April 10, 1962

Np239 crol
110 L50
310 580
L20 1100
170 1400
Lo 970
110 500
120 880
60 360

at a nominal

Final effluent samples from individual process tubes at 105-DR
loaded with nickel-plated fuel elements showed no significant

change from earlier reported results.

For several months, the

average P32 concentration has been 10 to 20 times the riser
concentration, Results are being summarized for inclusion in a
full report on the production test.

Ball 3X Test of Prototypic Hose Handling Zquipment

A prototypic model of proposed hose handling equipment for the
Ball 3X Vacuum Recovery Systems at the older reactors was tested
at 105-D reactor. Four feet of balls were removed from two
vertical safety rod channels simltaneously in a lapsed time of

A number of minor mechanical modifications
are being made to improve the reliability and efficiency of the

less than four minutes.
mechanism,

Tube Replacement

A prototype graphite drill for charnel reconditioning embodying
front graphite removal, one-piece drill shaft, and work-
platform mounting was used at DR reactor on March 20 and 21

to drill about 80 channels.
ten minutes were sstablished.

tipped shell end mill,

Operating time cycles of five to
The drill bit was a carbide-

Drilling was performed front-to-rear.
Subsegquent tube insertion was more difficult than anticipated,
and a new cutter head design is being tested,
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VSR Chamnel Rehabilitation

Parts for the tooling test mockup have been fabricated. This
1s a mockup of pertinent parts of the top shield and graphite
stack which is to be installed in the 195-D test tower for
testing the tools that are being designed to enlarge and
recondition the rod channels for reception of liners. The
first tools scheduled for testing are debris removal tools
for the channels and ball exit piping.

The shield boring machinery is completely designed and partially
fabricated. The boring head is completed and functionally
tested, and two types of graphite cutting tools are being
"debugged. "

Pile Physics Assistance

Initial operation with the enricHed core test to reduce minimum
downtime proved successful, The measured reactivity gain

with the core of 50 enriched columns in B reactor was consistent
with a calculated gain of 1l mk., Although the initial power
levels utilizing the enriched core were conservatively main-
tained at a low level, the initial performance indicates that
with experience startup efficiencies utilizing the enriched

core will be little different from normal startup efficiency.

Difficulties with non-poisonous spline insertion have delayed
the program for routine flux monitoring spline traverses.
Thicker nonpoisonous splines have been ordered.

Horizontal rod sticking is being encountered at several reactors.
However, the operating efficiency has not been significantly
affected, because the sticking either has been corrected or was
not serious enough to warrant keeping the rods out of service,
Reactor safety is not affected, since the HCR's are not used

for "insertable® safety control.
B 8 e AR
48 il

nroy

RN

AZACTOR MODITICATION PROGRAM athh‘m!}a
Performance of the overbore fuel at C reactor was normal with

Overbore Fuel Development
no additional fuel charged or discharged during the report
period.

-,
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s s DECLASSIFIED

NPR Fuel Development

The thermocouple element charged into KER-1 to evaluate the
reliability and sensitivity of a thermocouple element as a crud
film detector has achieved an exposure of 600 MWD/T,

Five 23-inch NIE-1 elements charged in KER-2 on 9/17/61 to
evaluate high exposure fuel slement distortion and swelling
reached an exposure of 2860 MWD/T on 3/20/62., These elements
will be discharged in the near future to permit modification of
KER=-2 loop.

The two prototypic NAE-1 fuel assemblies chafged in KER=3 on
2/18/62 have reached an exposurs of approximately 310 M/D/T.

Five NAE-1 fuel elements were charged in KER-L on 3/7/62
to provide loop operating experience with a partial cha»ge of
NPR fuel elements, Current exposure is 160 MJD/T.

Four capsules containing enriched Zr-2 jacketed fuel samples

to determine the effect of jacket uniformity on localized jacket
strain, which were charged into D reactor on 1/7/62, were
discharged on 3/17/62 at an exposure of approximately 1000 IVD/T.

PR Graphite Irradiations

The first capsule containing specimens of PR graphite charged
into the GETR on 11/30/61 was discharged 3/12/62, The maximum
exposure attained by the discharged samples is equivalent to
approximately 1.3 years of exposure in the center of the MPR.
Physical measurements will be made and the samples recharged
into the GETR at a later date. A capsule containing new samples
was charged into the reactor replacing the capsule which was
discharged on 3/12/62,

Pile Reactivity Studies

using a neutron source and detectors

The N reactor stack purity test/was carried out successfully
on March 3 and L, 1o appreciable differences were found
between the mockup and actual stack measurements,
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R
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0  :Files - DATE: llay 9, 1962

FROM :R. L. Plum, Chief//(’
Reactor Operationﬁ/

- SUBJECT: MONTHLY REPORT - APRIL, 1962 HAN~-809.,8
: Report ;L
OR:GTO:RGR"
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OPERATING EXPERIENCE

Production

keactor input production was 100% of forecast; 1.3% below at
the six old reactors and 1.l above at the K's.

Efficiencz
Over-all time operated efficiency was 68.2%; 63,57 at the six
old reactors and 82.2% at the K's, The low efficiency was

due in part to outages resulting from an electrical pouer
failure on April 6,

Power Level
R A

There was no increase in the combined reactor instantanzous
power level or the individual reactor record power levels.

I'uel Ruptures

dleven ruptures, five I&Z natural, two I¢D enriched, three
overbore I&E natural, and one KUR were removed from the reactors;
3 of the I&E natural ruptures were at D and two at DR; the 2 IoM
enriched and 3 overbore ruptures were at C, The 3 overbore
ruptures all occurred at the same time in the sdre tube,
apparently due to a "hot spot" in the flux pattarn,

Jower Level Limits

During the report period, power levels at the B, D, I and I
reactors were primarily restricted by bullc outlat temperature
limits, Tube corrosion considerations restricted power lavels
at DR and T reactors, The power level at C reactor ras
restricted by both administrative and bull outlet terperaturs:
limits,

DECL 276D
Y do b d gi |
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MAINTENANCE & EQUIPMENT EXPERIENCE

Tube Replacement

Five hundred fifty-nine new process tubes were installed; 353 at
By 150 at H, 8 at D, 7 at DR and one at C, :

Water Leaks
Twelve process tube leaks were corrected; 3 tube leaks and 9
Van Stone, The tube leaks were at C, DR and H, Five of the
Van Stone leaks were at D, 3 at DR and one at B,

Power House Performance

A total failure of the electrical power supplied to the 100 areas
from the BPA System occurred on April 6, A preliminary report of
this incident has been issued (HW-73389).

This incident tested the response of the steam boilers in the
18L4~B, D, F, and H power houses, supporting the validity of the
changes in instrument controls already made on the boilers in
the 181-F Building, The response of these boilers was very

good as measured by the ratio of the heat input to output, and
good control of the critical feed water system was maintained
throughout the acceleration cycle, Similar instrumentation
changes are under way at the power houses in the other 100 areas.

REACTOR OUTAGES

Date Date OQutage

Down Up Hours demarks

B Reactor

3/31 L1 38.2 Leak testing,

L/6 /7 30.3 Power failure trip.

L/8 L/9 25,6 Leak testing.

L/13  still Scheduled tube replacement, A total of 353
down tubes was installed.

DECLC.7ED
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C Reactor

L/5 L5 0.3 Unexplained Panellit trip,

L/s L7 L8.7 Removal of an overbore size I4E regular metal
rupture from tube 2969; removal of two I&E-E
metal ruptures from tube 29°5,

L/12 L/ 56.6 Leak testing. Inspection of the overbore size fuel

: elements discharged from tube 2969 on L/5 failed
to confirm the presence of a rupture. Leaking
tube 1468 was replaced.

L/16  L/16 0.6 Correct rear comnector leak.

L/16  L/18  57.6 Removal of three overbore size ruptures from
tube 3062,

D Reactor

L/2 L/5 82.4 Scheduled charge-digcharge,

L/6  L/8 3L.2 Miscellaneous maintenance following a power
‘failure trip,

L/ik L6 L2.2 Removal of an I&F patural metal rupture from
tube 2281 and replacement of three lealking
tubes,

L/16  L/16 2.0 Liemoval of an I&S natural metal rupture fron
tube 168,

Lf21  L/23 L8.1 Removal of an I&E natural metal rupture from
tube 1962, Charge-discharge and tube
replacement, ’

D2 Reactor

3/15  L/3 L50,9 Completed the replacement of 217 process “ubes.

L/L L/L 0.L lamal trip due to indications of high tempera-

ture, caused by faulty thermocouple,

L/6 L/8 36,2 liiscellaneous maintenance following a power
failure trip.

L/ L/8 0.3 Panellit trip when spline studb was removed from
tube 0885,
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DR Reactor (Cont!d.)

L/15  L/18
L/20  L/21
L/22 /22
L/26  L/27
I' Reactor
L/6  L/8
L/27  still
down

H Reactor

3/31
L/1k
L./15

L/15
L/21
L/2L

L/1L
L/1L
L/15

L/15
L/23
L/2k

¥Z Reactor

L/1

L/

L/1

L/6é

76.L

37.5

0.2
38.6

41.8

35L.0
2.5
0.2

0.3
35.9
0.2

May 9, 1962

Charge-discharge and leak testing following a
Panellit trip.

Removal of an I&E natural metal rupture from
tube 106lL., Tube replacement,

Panellit trip due to a non-seated charge.

Panelilit trip, Removal of an I&Z natural
metal rupture from tube 3879.

Charge-discharge following a power failure
trip. ‘

Scheduled tube replacement,

Tube replacement - 192 removed, 189 installad,
Two scrams for thermocouple renairs.

Panellit trip caused by valving of 2CI'F
before Panellit gauge was jumpered,

Panellit trip due to faulty rPanellit jurper,
Leak testing and tube replacement,

Unexplained Panellit trip.

Correction of two rear cap leaks unsuccessful
when discharge platform failed to operate,

Charge-discharge and raintenance followring
PT rupture removal from Loop 1.
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KE Reactor (Cont'd,)
L/6 L/6 0.7 Tripped due to a power failure,
L/26  L/29 88.7 Charge-discharge and maintenance following

a Panellit trip, Replaced No. 3 low 1ift
pump set on Project CG-883.

L/30  L/30 0.9 Two unexplained Panellit trips.

KW Reactez

L/6 L/10 92,7 Scheduled charge~discharge following a power
failure trip,

L/25  L/26 33.0 Charge-discharge following a Panellit trip,

RESEARCH AND DEVEIOPMENT - EXTISTING REACTORS

« Poison Splines

The application of value analysis techniques to the spline design,
combined with appropriate vendor contacts, resulted in a further
reduction of 25% in the cost of splines. This was reflected in a
bid opening with the previous low unit price of 15,8l reduced to
$11.88.

Reactor Efficiency Studies

Preliminary efficiency data for the I-N loading show that during
the last six months of 1961 H reactor's operating efficiency
exceeded that of the four older reactors by approximately L.
Although H-reactor operating efficiency during that period was
approximately 107 lower than during the corresponding period in
1960, the principal cause of the reduction - water leaks - resulted
in an average reduction of nearly 127 for the four older reactors.,

Self-Supported Fuel

One column of KVNS fuel was discharged from K7 reactor on liarch 15
with 217 MWVD/T exposure. Thirty three thousand pounds force was
required for initial breakaway, The eliptical-bumper fuel ‘est has
reached about 82% of goal exposure; the next scheduled discharsge

is expected May 1,
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Qther Programs

Fourteen columns in F reactor which were charged with alternating
oil-quenched and normal fuel cores on February 10 have reached
an estimated L2% of their goal exposure. The purpose of this
test is to determine dimensional changes under irradiation,

Zircaloy Process Tubes

Modifications to the bid package on the procurement of Zircaloy-2
process tubes for retubing the K reactors were made and inquiry
was sent to the vendors on April 20.

A single process tube graphite channel mockup is being fabricated
in support of the 1l05-K reactor's zirconium tube replacement
program, This mockup will be used to investigate the effects of
graphite distortion on the new process tube assemblies-~including
fuel supports, tube surfaces, deflection and thermal expansion
stress, and longitudinal movement of the process tube.

K Reactor Mixer Recommendations

' Water-mixer fuel element placement has been recommended for the
0 ninth and sixth fuel position from the rear in both natural and
enriched columns at the K reactors, The recommendation was made
to obtain additional tube 1life to avoid or reduce aluminum tute
replacement before installation of Zr tubes. The loss in
plutonium production at the K plants through such use of mixers
has been estimated to be 0.4 * 0.29.

V3R Channels

Vertical safety rod sleeves for 1l05~C reactor were fabricated
from excess MNPR graphite, and off-reactor testing is under we;
to determine the adequacy of these sleeves as a vertical safety
rod channel liner material, Alternate designs of both nyrolytic
graphite and alumina oxide test sleeves have been completed and
bid invitations issued to a number of prospective vendors. The
installation of force measurement test specimens in VSQ channel
7 at 105-C reactor has been delayed, 4 recent examination
indicated that several tube~bearing blocks were protruding into
the channel to a greater degree than previously expected. Juitable
methods of returning the channel to the original crosc-section
dimensions must be devised befors the force measurement tlocl:z
can be installed.
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SLLLASYIHIED

The table oelow shows average concentrations of radionuclides in
reactor effluent water from samples taken during March, 1962,
Units are 10=12 curies/cc.

May 9, 1962

qlb files

Effluent Water Data

Reactor As76 EEE ZESE EEEEZ QEEE
B 96 5.6 1L 160 320
c 104 8.4 29 170 380
D 101 12.5 32 2Lo 10L0
DR oL 9.4 3 21,0 %
F 67 6.8 11 120 760
H 97 10.2 16 150 500
K 164 20,9 38 310 780
“ KW 130 16.2 16 10 660

(* Yo valid samples)

All reactors were on a nominal 18 ppm alum feed for the monti
except KE and K7, The alum feed at both K water plants ivras
reduced to a nominal 9 ppm on March 9 in order to attain an
optimum zeta potential value (-3 to -L milivolts), 3Joth plants
operated until April 12, at feed rates between 9 and 10 PPM.
Results were not encouraging.

On April 12 the alum feed at T was increased to a nominal 12 ppm
and the effort will be to maintain the zeta potential at about
zero. The feed rate at [I7 was left unchanged.

Zeta potential control is based on laboratory experiments wwhich
show greater parent isotope removal br this method, samples of
filtered water taken from several reactors indicated slightlyy
less phosphate ion removal at the K reactors at the sarme zeta
potential, but the analysis is not sensitive enough to be
conclusive,
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Tube Cracking - H Reactor

Preliminary comments have been received from the General

Engineering Laboratory regarding their review of the analysis

of the process tube transverse fatigue crack problem at 10Z~H

reactor, The comments generally support the conclusions

drawn regarding the cause of this problem and the proposed program for
further investigation. The development of equipment and technicues
for measuring the vibration of process tubes while in the reactor and
for uwltrasonic inspection of process tubes for incipient craclking

is contiming,

Tube Replacement

Thirty-two channels were drilled in 105-H reactor to prepare them
for tube insertion, A special cutter 38" leng, carrying four shell
end mills at six-inch intervals was used, This was done to check
an earlier generated hypothesis after a test at 10%-DR that the use
of more cutting tools per channel would lower the incidence of tube
sticking during insertion., All tubes were successfully insertec in
these thirty-two channels.

Criticality Incident - 200 Vest Area

The remote manipulator vehicle was extensively used during the
recovery work following a criticality incident in the 23L-5 Zuilding.
Additional assignments were executed to:
1) Zevelop tooling to enter the Recuplex hood from outside the

room, view and cut a pipe that would drain tie -0 vecsel

without losing the seal on the hood,

(394
~—

Arrange a forklift for remote control, equip it uith a remotely
operated power hacksaw to cut the mezzanine railing inside the
doorway of the llecuplex room, znd then put the manipulator on
the mezzanine floor,.

Z) Zevise a means 1o enter the hood and, alter
entry, to launch a projectile to breck t
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QOverbore Fnel Element

Tube 2969-C was discharged on April 5 on suspicion of a rupture and
3062«C caused a Panellit trip on April 16 with activity readings
indicative of a rupture. Examination did not disclose any failures
in 2969-C, but two side hot-spot failures were found in an I0E2

tube on the same header as 2969-C, 3062-C contained three split-
type failures amd three apparent incipient split-type failures,

The average exposure on 3062-C was 670 MJD/T with an average tube
power of 1L50 KW, The remainder of the Ll-tube Block was discharged
with the exception of the eight central tubes bearing conversion
ratio test material. Ixamination of the metal is proceeding, There
is indication, unproved at present, that the overbore ruptures are
connected with two recent hot startups at C reactor, one the day of
the ruptures.

*TS7 PRODUCTION REACTOR

Graghite

0 Preliminary measurement data on the specimens of WPR core graphite
(grade TSX) from the first test capsule discharged from the 0ITD
indicates a contraction in the transverse direction of 0.0L7 and
in the longitudinal direction of 0,085, The C3SF graphite reference
specimens contracted about the same amount as the TS specirens,
The amount of contraction is about that expected.

3

Zxposure on the test specimen is equivalent to about 1.3 -rears of
NPR operation. The contraction observed so far extrapolates o a
total stack contraction of 2.5 inches over a reactor lifetime of

25 years, However, this is the first measurement made on this
specimen, and the influence on the observed contraction rate of the
early growth inception will not be obtainable until after the
second irradiation and measurement.

PR Fuel Develovment

The thermocouple element charged in KiR-1 to evaluate such an
element as a crud film detector failecd on April 1L, The failure
occurred three days after reactor startup following the first
decontamination of a thermocouple train and heatler assermbly, The
cap on the element appears to be pushed off; furthar examination
will be necessary in Radiometallurgy., 'Z0-1 will ramain empt:-
for the CGI-839 modification.

o [ZR-2 is also empiy for the CGI-339 modification., The last
experiment in Loop 2 was designed to evaluate hirh ejposurs

< emmmy

fuel elenent dictortion and sielline, The five 72-dincl. 17702
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NPR Fuel Development (Cont'd)

elements of this test were discharged on March 28 at an exposure
of 3015 MWD/T,

Two NAEL fuel assemblies, charged on February 18 to permit
functional testing of XKZR-3 after modification, were discharged
on March 28 at an exposure of L20 M{D/T. The loop was recharged
on March 30 with eleven 23-inch NAEL assemblies, Coal exposure
is tentatively 1000 M/D/T.

Five NAEl assemblies charged in KER-lL on March 7 have reached an
exposure of 5L5 MID/T,
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FROM R, L, Plum, Chief

, THIS DOCUMENT CONSISTS OF L1 PAGES
Reactor Operations Branch T I SR IR,

susJecT: MONTHLY REPORT - MAY, 1962 " HAN-80%.g5
Report #5

OR:GTO:RGR

OPERATING EXPERIENCE

Production

Reactor imput production (MWD) was L.3% above forecast;
2.3% above at the six old reactors and 6.6% above at
the K's.

Efficiencz

Over-all time operated efficiency was 71.L% (70.9% forecast);
66.9% at the six old reactors and 85.07 at the K's,

Power Level
There was no increase in the combined reactor instantaneous
power level or the individual reactor record power levels,
A production record was achieved at B reactor, exceeding
their previous record (April, 1961) by 2.6%.

Fuel Ruptures

Seven ruptures, six I&E natural and one I&E enriched, were
removed from the reactors. Two of the I&E natural ruptures
were at C, two at DR, one at B and one at D. The enriched
rupture was at H,

Power Level Limits

During the report period, power levels at B, C, D, ', H

and the K reactors were primarily restricted by bulk outlet -
temperature limits, Tube corrosion considerations continued
to restrict power level at DR reactor.
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MAINTENANCE AND EQUIPMENT EXPERIENCE

Tube Replacement

Eight hundred and twenty-nine new process tubes were installed;
35L at F, 249 at H, 220 at C, 3 at B and 3 at D,

Two hundred and thirty-eight tube channels were drilled in 105-H
reactor with a new drill drive unit and the cutter assenbly
described in last month's report, Tube insertion was unsuccess-
ful in 20 of the first 1LO chamnels drilled, requiring insertion
of another tube, On the second group of 98 channels, the drill
shaft was lengthened so that the drill entered the rear gunbarrel,
These channels were also lower in the reactor, The combined
result was that only two tubes were lost on insertion.

A pushing machine was developed and was used successfully for
removing split tubes from H reactor,

Water Leaks
Nine process water leaks were corrected; 3 tube leaks and 6
Van Stone., Two of the tube leaks were at C and one at D,
Three Van Stone leaks were at H, 2 at B and one at D,

Process Standard H-020 - "Handling of Irradiated ZInriched 3lugs"

At reactors with three discharge chute pits, the chute pit floor
limit was doubled for ,95% U-235 enriched slugs on the basis
that discharging shall be done in the two outside pits with the
center pit acting as a separator. A new requirement on random
loading of buckets of E-slugs is that no slug shall be permitted
to extend above the top edge of the bucket., System geometry is
thus better defined.

REACTOR OUTAGES

Date Date Outage

Down Up Hours Remarks
B Reactor

LA3  5/1 L21,0 Tube replacement,

5/1 5/1 2.8 Unexplained Panellit trip.

)

5/2 5/2 0.9 Repair ball valve oil line leak in order to

discharge poison.
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B Reactor (Cont'd,)

5/2  5/2 0.1
5/12 "5/ LL.o
5/15 5/17 52.0
C Reactor

5/5  5/9 103.6
5/10 5/10 0.2
5/10 5/10 1.7
5/11 5/12 l1.8
5/20 5/23 56.2
5/25 Still down

D Reactor

5/2  5/L 40.4
5/L 5/h 0.5
5/27  5/29 59.2
5/29  5/30 20.9
5/30  5/30 0.4

June 12, 1962

VSR's 16 and 25 dropped out of upper limit
switch,

- Removal of an I&E natural metal rupture

from tube 1068, Tube replacement,

PCCF malfunction, charge-discharge and
maintenance.

Removal of an I&E natural metal rupture
from tube 1384. Charge-discharge and
maintenance.

Repair faulty thermocouple,

Four unexplained Panellit trips.

Removal of an I&E natural metal rupture
from tube 1159,

Charge~discharge and maintenance following
a trip when leads to the lNo. L pump motor
burned out,

Tube replacement.

Leak testing and tube replacement.
Remove stuck perf from PCCF machine,

Removal of an I&E natural metal rupture;
charge-discharge,

Leak testing and tube replacement,

Faulty ball valve on tube 356L.
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DR Reactor
5/1 5/3 Lh.5 Removal of an I&E natural metal rupture
from tube 1265,
5/8 5/9 35.1 Removal of an I&E natural metal rupture from

tube 3072. Maintenance,

F Reactor

L/27 5/15 L37.6 Replacement of 355 tubes,

5/31  Still down Scheduled charge-discharge.
H Reactor
5/6 5/8 36.1 Removal of an I&E-E metal rupture from tube

0576, charge-discharge and maintenance,
5/8 5/9 4.7 Water leak. Tube replacement,
5/12  5/27 358.6 Replacement of 249 tubes,

5/27 5/27 0.k Unexplained instrumentation trip.
5/28 5/28 0.3 Unexplained high pressurz Pannelit trip.
5/28 5/30 28.1 Miscellaneous maintenance following the

correction of a water leak.

§§ Reactor

5/1k  5/16 L9.2 Trip due to a leak in Panellit gauge 2L83.
Charge-discharge and miscellaneous

maintenance,
5/16 5/16 1,0 Correction of two rear-face cap leaks,
5/18 5/19 36.3 Repair of valve in cross-tie system.
5/19  5/19 0.L Unexplained Panellit trip. |
5/19 5/19 0.k ImErOpez switching while by-passing KER
oop L.

5/19  5/19 0.2 Marmal trip due to insufficient control rods.
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KE Reactor (Cont'd,)

5/23 5/24 33.7 Trip due to the failure of a small transformer

in loop instrumentation.

KW Reactor

5/L  5/5 38.0 Front-face pigtail leak, Charge-discharge.

5/17 5/20 55.3 V=73 cross-tie valve repair and charge-
discharge,

5/20 5/20 6.6 Unexplained Panellit trip.

RESEARCH AND DEVELOPMENT - EXISTING REACTORS

Graphite Distortion - 105 C

The collection of graphite distortion data at 105-C reactor in
support of the vertical safety rod and graphite study progranm
has contimed., Examination of two additional vertical safety
rod channels indicates that the slip plane in the graphite stack,
which has been previously observed, was also present in the
channels examined., A number of beth tube and filler blocks were
observed protruding into the channel with an estimated channel
displacement of one inch in VSR channel #53 and 1-3/L inch in
channel #L7.

VSR Channel Sleeves

Drop testing of a 105-C reactor size flexible vertical safety
rod in a mockup VSR channel lined with polycrystalline graphite
sleeves has continued. The sleeve section has a 2% inch
horizontal displacement in a six-foot long arc., Iliinor cracking
has been observed in the test sleeves after ten to fifteen VSE
drops. After forty drops the liner sections have remained
intact, although cracking and considerable wear has occurred on
the surface of the liners at the point of rod contact.
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Process Tube Cracking - 105 H

As part of the investigaticn of the process tube transverse
fatigue cracking problem at H reactor, two process tubes were
inspected for transverse cracks using newly developed ultra-
sonic inspection equipment, One of the tubes inspected, in
channel #2371, had indications of a crack approximately 32
feet from the front Van Stone flange, which is the general location
of the majority of the previous tube failures, This process
tube has been removed from the reactor and inspected visually,
The results of the visual inspection were inconclusive but
indicated that a crack might be present. The tube is being
sectioned for metallurgical examination to determine if the
suspected crack was present as indicated,

HCR!'s = K Reactors

Preliminary designs for a new flexible HCR and step plug for
use at the K reactors have been completed. This new control
rod will provide sufficient flexibility to accommodate future
expected graphite distortion in these reactors, as well as
eliminate the difficulties being encountered with the present
rod designs. Shop fabrication of prototype rod sections for
test and evaluation is under way,

Self-Supported Fuel

Thirty-one columns of CIVNS fuel were discharged from C reactor
during the L/16/62 outage. Discharge forces for sixteen of

the columns ranged from 500 1lbs. to 1500 lbs,; however, only
three of the sixteen columns required less than 1000 pounds.

Two columns of KVNS fuel elements were discharged from K
reactor during the 5/17/62 outages at tube exposures of 586
MVD/T and 753 MWD/T. Discharge forces of 2500 and 3900 1bs.
were required. Both columns were recharged without difficulty,

Fuel Charging Problems

Two Zircaloy-2 process tubes (2557 and 3065KW) were charged

with different types of self-supported fuel elements to determine
if fuel design and dimensions were the cause of previous charging
difficulties, Tru-lined self-supported fuel elements witn

support ring diameters of 1,715 inch charged without difficulty
into tube 3065KW. Flat-base fuel elements of 1,710 inches

support diameter charged without difficulty into 2557K/. The
results of these tests indicate that at least part of the previous
charge difficulties were caused by oversized fuel nieces,
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Water Mixer Efficiency

The efficiency with which water-mixer fuel elements lower the
water temperature between the ribs in corroded process tubes
was measured in the Thermal Hydraulics Laboratory of HLO.

The tests employed a C process tube, with ribs reduced from

.102 inch to about .060 inch, and CIIN fuel elements. The
water temperature between the ribs was raised above bulk
conditions by injecting steam into the bottom coolant anmulus
upstream of the mixer location. Temperature data recorded by
thermocouples upstream and downstream of the mixers indicated
the mixer efficiency to be 60% (water temperature was reduced
59C compared to an upstream temperature differential of about
80C). These data apply to the mixer fuel elements currently

in use in the reactors. Similar tests were run with a special
mixer design in an attempt to improve efficiency by affecting
the interchange between the coolant at the top and bottom of
the anmilus as well as the hole coolant. Additional tests will
be run to measure the pressure drop of the mixer elements and to
determine the effect of similar mixing only on mixer efficiency.

Effluent Water Data

The table below shows the average reported concentrations of
selected radiomiclides from reactor effluent samples taken
during April, 1962, Units are 10~12 curies/cc.

Reactor AsT6 223_ Zn65 EREE? cr5l
B 96 6.8 nh 120 360
C 123 9.0 39 120 Llc
D oL 10.0 59 190 690
DR oL L.9 180 390 1130
F 112 11.3 130 110 2500
H 106 11,3 | 20 100 380
KE 133 20,1 100 330 2000

KW 151 18.6 2L 130 660

All the old reactors continued at a nominal feed rate of 13 ppm
alum in the water treatment. The alum feed rate of 13 ppm
which was started at KE on April 1l gave no apparent reduction
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of As76 and P32 over the previous 9-10 ppm. On April 30 the
alum feed rate at KW was increased to 18 ppm in order to
establish a comparable base with other reactors, Results of

the increased alum feed were not marked, but sufficiently en-
couraging to warrant further testing. Zeta potential measure-
ments taken just downstream of the alum addition point before
the acid for pH control is added (in K plant only) have indicated
that zeta potential control is applicable at this point rather
than at the mixing flume,

Pile Physics Assistance

On the basis of improved fuel performance, the incentive for
radial enrichment to maintain high flattening efficiency would
be expected to decrease. Tube corrosion considerations during
the past few months, however, have made it desirable that
flattening efficiencies be maintained through the summer at
the high winter levels.

Reactor Fundamental Training

In order to encourage training class participants to continue
their self-development beyond the formal training classes, a
voluntary program of self-testing has been initiated. To date
approximately 60 operators and specialists have requested the
comprehensive forms which are based on material in the IPD
Physics Primer, and nine have completed their use.

Uranium Recycle

The per cent of recycled fuel in the enriched fuel present in
the reactors at the end of April and discharged during April
are given below:

Per Cent of Recycled Fuel in Inriched Fuel

2 v - -
bR 7 It o [

ty
(@]
W)

April 3C Status 87 99 100 90 85 &5
78 96

98 /100

\O
[N

April Discharge




Files -9 - June 12, 1962

oL ARRIE )

fy
N IRS

REACTOR MODIFICATION PROGRMA" {4, Hnis ¥

Zirconium Tube Program

The design criteria for the 105-K reactor zirconium tube
replacement program have been completed in rough draft form
and issued for comment, Designs for a new inlet nozzle and
for modification to the existing rear-face nozzle have been

- computed, Preliminary pressure drop tests for the new nozzles
indicate that a screen-type insert in the nozzle will be
satisfactory from a pressure drop standpoint. Mechanical
testing of this screen is under way to determine if it will
satisfactorily solve the fuel element support program,

Overbore Hardware

Fabrication of the improved rupture removal equipment for use

on the overbored fuel test facility at 105-C reactor has been
completed and equipment delivered to White Bluffs for demonstra-
tions on the mockup. A purchase order has been placed for
replacement nozzle caps for the forty-tube overbore installation.
These new nozzle caps are being procured to eliminate the

cocking difficulty experienced with the caps presently in
servics,

Overbore Fuel Development

Examination of thirty-five central-zone overbore charges
discharged during the L/16/62 outage has been completed at the
105-C metal examination facility, Following is a brief summary
of the visual indications of uranium core cleavage, including
the elements from the rupture tube:

Cleaning 16 1 n 3w 20 9

Visual Positive Possible Vari- Tubes

Examina- Worm Worm fied Total In- Ingot Dingot
tion Track Track Split DPcs, volved Cores Cores

Before '

cleaning 11 pcs, 2 pcs. 3 pcs, 16 pes, 5 9 7

After

<o

12
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All worm track indications were in the longitudinal plane and
moat extended the full length of the fuel element. Ixcepting
the three split elements, only one worm track was observed per

element, Eight elements have been set aside for Radiometallurgy

examination, Ten central-zons l9-piece columns were discl arged
and recharged during the 5/5/62 outage at C reactor, Eight of
the ten columns were for conversion-ratio determination, and
they were discharged at an average tube exposure of about 750
MVD/T. The average tube exposure of the other two columns was
8LO MWD/T, with one tube reaching about 950 M/D/T.

NEW PRODUCTION REACTOR

NPR Fuel Development

The eleven 23-inch N reactor fuel elements charged into XZR
Loop 3 on 3/30/62 to evaluate the behavior of il fuel under
anticipated N reactor operating conditions have reached an
exposure of L65 MWD/T. Two-thirds of this exposure has been
accumulated at low temperatures beciuse of loop operating
difficulties.

Five 23=inch N reactor fuel elements being irradiated in XKiR-L
to evaluate loop behavior were discharged L/26/62, at an
exposure of 630 MJ/D/T. The loop was recharged on L/26/52
with fourteen 23-inch N reactor fuel elements for lrradiation
to about 2000 MVD/T to determine the behavior of I fuel at il
reactor operating conditions, These elements have reached

an exposure of 165 MID/T.

¥KZR Loops 1 and 2 were out of service for modification under
project CGI-839,

Graphite Irradiation

The second graphite irradiated capsule was discharred 5/19/42,
The third capsule contimues uncder irradiation, The fourth
capsule has been charged into the position vacated by the
second capsule. The fourth capsule contains 13 specimens
which were irradiated in the first capsule to a maxirmm
exposure equivalent to aboul 1.3 years in the IPR,
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UNITED STATES GUVERNMENT SRS

Memorandum

TO ! Flles

DATE: July 12, 1962

' THIS DOLUMENT CONSISTS OFM_PAGES

FROM : R, L, Plum, Chief
Reactor Operati

Branch
SUBJECT: MONTHLY REPORT - JUNE, 1962 HAN-809L8

Report #6
OR:GTO=-RGR

OPERATING EXPERIENCE

Production

Reactor input production (MWD) was 8, 5% above forecast;
12.8% below at the six old reactors and 39.9% above at
the K's., Production for the second gquarter was L.3%
above forecast,

Efficiengz

Over-all time operated efficiency was 68.6% (71.1%
forecast); 62.2% at the six old reactors and 87.7% at
the K's, Efficiency was below forecast at the six old
reactors and above at the K's due largely to deferring
a4 six-day dual reactor outage at the K's for the tie-in
of the Emergency Backup Coolant System. This provided
an additional week which was utilized for tube replace-
ment at one of the old reactors.

Power level
There was no increase in reactor power levels,

Fuel Ruptures

Four ruptures, all IZE natural metal, were removed from
the reactors, Two were at D, one at DR and one at F,
The three D and DR ruptures were dingot metal.

Powesr Leval Limits

The primary limitation to reactor power levels at the
end of the month for all reactors was bulk outlet
temperature.,

GROUR 1
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MAINTENANCE & EQUIPMENT EXPERIENCE

Tube Replacement

On the tube replacemsnt program, 61l new process tubes were
installed for a total of 3863 to date this year.

A total of 6L5 process tubes were installed during the month;
295 at DR, 191 at C, 147 at H, 7 at F, and 5 at D,

Three hundred ninety-nine tube channels at C reactor and 275
channels at DR reactor were drilled with the new drive unit
and cutter assembly described in the May report. Only two new
tubes stuck and were damaged on insertion at C reactor, '
although approximately 30 were damaged in this way at DR

The higher percentage of tubes lost at DR reactor

is attributed in part to the already loosened graphite block

reactor.

condition,

Fifteen tube leaks and 10 Van Stone leaks were corrected,
Eight of the tube leaks were at C, 3 at F, 2 at D ard 2 at H.
Five Van Stone leaks were at H, Li at C and one at DR.

REACTOR OUTAGES

Date Date Outage
Down Up Hours
B Reactor

6/13  6/17 106.8
6/18 6/18 6
6/23  6/25 35.9
. C Reactor

5/25  6/11  395.3
6/11  6/12 37.0
6/13  6/13 1.7

Remarks
Scheduled charge-discharge. Miscellaneous
maintenance,
Unexplained Panellit trip.

Miscellaneous maintenance following a Panellit
trip due to a faulty spline cap seal on tube
3L79.

Replacement of 399 tubes.

Leak testing and tube replacement following a
Panellit trip.

Thermocouple repair,
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6/20 6/25
6/25 6/25
D Reactor
6/11 6/13
6/13 6/13
6/ 6/16
6/18  6/20
‘ DR Reactor
6/5 6/6
6/9  6/25
6/26 6/26
6/26 6/26
F Reactgg
5/31L  6/2
6/3  6/3
6/12 6/15

C Reactor (cont'd.)

115.1

1.9

L7.7

37.6

38.5

L03.0
oL
2.1

63.3

1.8
68.3

July 12, 1962

Leak testing, tube replacement and miscellaneous
maintenance,

Investigation of excessive steam formation in

the rear face revealed that one of the two
exhaust fans normally used was not on.

Leak testing and tube replacement,

Panellit trip due to a faulty gauge on PCCF
tube 1475,

Removal of an I&E natural metal rupture from
tube 3065, Charge-discharge.

Removal of an I&E natural metal rupture from
tube 3378 and replacement of the tube,

Charge~discharge, leak testing and the correction
of two faulty lug rings.

Replacement of 296 tubes,
Unexplained Panellit trip.

Removal of an I&E natural metal rupture from
tube 1268,

Scheduled charge-discharge. Miscellaneous
maintenance,

Replace leaking front connector on tube 1585,
High pressure on tube 4167 dus to a broken

thermocouple well. Leak testing and miscellaneous
maintenance,
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F Reactor (cont'd,)
6/25 6/29 112.8

6/30 6/30 1.2

H Reactor
6/1  6/1 .2
6/1 6/2  3L.8

6/7  6/9 5.7
6/10 6/12 L2.6

6/19 6/19 .3

6/2L4  Still down

KE Heactor

6/18 6/21 92.4
6/21 6/21 1.3
6/22 /22 "9
6/22 6/22 o2

KW Reactor
6/11  6/1L 82.3

July 12, 1962

Removal of an I&E natural metal rupture from
tube 2272, Charge-discharge and miscellaneous
maintenance,

Trip due to a lcose spline cap on tube 3172,

Panellit trip due to faulty gauge circuitry.

Beckman trip during recovery due to ultra-
sensitive trip setting. Tube replacement.

Leak testing and tube replacement,
Leak testing and tube removal,

Trig due to a faulty rear comnector on tube
0682,

Scheduled tube replacement,

Scheduled charge~-discharge,

Three Panellit trips apparently due to metal
charges washing down strean,

Mamial trip to correct leaking rear face cap.

Beckman trip during range change,

Scheduled charge~discharge,
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RESEARCH & DEVELOPMENT - EXISTING REACTORS
Graphite Distortion

D284 s July 12, 1962

A graphite distortion problem program document (HW-73778) has
been issued which reviews the status of pertinent design and
development programs currently under way and outlines the
expected problem areas on which additional engineering efforts
will be required, Preliminary schedules are shown for current
ard planned development programs in support of the vertical
safety rod and horizontal control rod operational and graphite
distortion problems,

C Reactor V3SR Test

Drop testing of a C reactor size flexible VSR in an out-of-pile
VSR channel lined with polycrystalline graphite sleeves is
contimiing, The tests completed to date have indicated that the
liner sections will not be satisfactory for a 2i-inch horizontal
channel displacement in a six-foot arc, due to wear and breakage
of the liners from VSR impact. Additional tests are under way
on a channel having a 1-3/L inch displacement which approximates
the maximum channel distortion which has been observed to date
in the reactor. Alternate VSR tip arrangements to reduce the
impact of the rod striking the liner in the 2i-inch displacement
tests were unsuccessful, Rod drop tests in a channel section
filled with 3X balls resulted in failure of the liner at the ball
level due to rod impact, Additional rod drop tests are being
made to determine the internal pressure in the channel resulting
from the impact of the rod into the balls,

Two sets of samples of alternate VSR ceramic liner materials

have been discharged from C reactor after an exposure of L x 1020
nvt, These samples of alumirmm oxide, alumirum silicate, and
nitride bonded silicon carbide have been sent to the Radio-
metallurgy Laboratory for testing to determine the irradiation
effect upon these materials, Additional samples will be removed
from the reactor over a bi~monthly schedule for the next twenty
months,

VSR Channel Restoration

The clearing of VSR channels was begun at C reactor on June 21,
Channel #L7 was entered and two block ends, approximately L
inches thick, that were lodged in the channel, were drilled with
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a 1-23/64 inch drill bit., This initial hole was subsequently
opened to 2-3/8 inches to allow passage of the television
camara, This channel is now open to permit bottom removal of
3X balls in the usual mammer. Further channel restoration
efforts were abandoned when the 1-5/8 inch drill bit came loose
and lodged in the Ball 3X piping below the unit. Preparatory
work is under way to permit removal of the bit during the next
reactor outage, Laboratory testing of VSR channel enlargement
tooling is contimuing in the 195 Test Tower,

VSR's 105-DR

An evaluation has been complsted of the modifications required
for installation of a B-size flexible vertical safety rod in
DR reactor., Listings of the necessary replacement components
and designs for a step plug sleeve insert have been prepared.
The use of the smaller B-size rod in 105-DR reactor is being
undertaken in order to improve the speed of VSR insertion time
on several of the VSR channels which are currently indicating
evidence of binding, Design work has been initiated on the
modifications necessary to permit installation of a B-size
vertical safety rod on an interim basis at the K reactors. A
gsafety analysis has indicated that the use of these smaller
diameter rods will provide adequate control strength at the

K reactors,

VSR Studies

A study has been completed and a report issued (HW/-7LOLS) on
the effect of various channel sleeving materials and rod sizes
on the VSR strength, From this study the following conclusions
can be drawn:

l. B rods will be acceptal in the K reactors.

2. Ceramic liners will result in a maximum loss of about 37
in local control rod strength in channels so lined,
Graphite liners will increase the local control strengths
of the VSR's by about 3%.

3. Although B rods and liners are acceptable in C reactor at
present, they will probably not be strong enough in C
reactor after overboring.

L. B rods are acceptable in DR reactor provided the appropriate
alterations are made in total control requirements to take
into consideration the weaker rods,
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105-DR 3X Balls

Analysis of DR reactor cold startup data irdicated a burnout
recovery of approximately 150 C-mk from the residual borone
steel balls left by the 1961 Ball 3X drop, The rumber of
compensating enrichment columns allowed within total control
limitations was correspondingly reduced.

Production Accounting

Effective July 1, 1961, the IFD proeduction accounting program
was normalized on the basis of twelve 2-ton test batches and
routine CFD recovery experience., Subsequent experience has
demonstrated that the 1961 normalization was successful; only
minor modifications will be recommended for the July, 1962
normalization, The predicted yield in matural uranium will be
increased approximately one-half per cent and the predicted
plutonium yield in E metal will be reduced about one per cent.
The net effect on IPD total plutonium predictions will be of
the order of 0,1 per cent.

K Reactor Graphite Channels

Design of the K reactor one-tube graphite channel mockup facility
was completed on June 23, The mockup is being constructed to
permit development of tooling for channel straightening and
demonstration of tube configuration for predicted graphite
conditions at the K reactors. Construction is in progress and
the mockup is approximately 70% complete.

Operational Fueling

Cavitation tests of the Venturi mounted on the nozzle were
concluded in the laboratory on the K reactor mockup, Test
results reveal no damage occurs to the inlet connector during
operation with the tube empty. All test data is reported in
Hi-7387kL, dated June 1L, 1962,

Remote Operation - 115 Buildings, B/C, D/DR, and H

A feasibility study of operating the B, C, D, DR, and H reactor
gas treatment system remotely from the reactor control room has
been completed. Document HW-73892, "Remote Operation - 115
Buildings, D/DR, B/C, and H, Feasibility Report," has been
issued and reports favorably on the proposal.
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Vbltage Studies

Development Test DT-IP-511-E, Voltage Recording Tests - 105-F,
HW-73973, was approved and issued. The objective of this test
is to determine voltage surges incidental to the startup of
major pileces of equipment and the effect on reactor safety
instrumentation. The necessary instruments have been installed
and the test has begun, It is expected to contimie for several
weeks,

Self-Supported Fuel

Eighteen columns of CIVNS fuel elements were discharged during
the 5/25/62 outage at C reactor. No umusual discharge forces
were required, No charge-discharge of self-supported fuel
occurred during the report period from XW reactor.

Bumper Fuel

The irradiation phase of the elliptical bumper rail evaluation
was completed on 5/27/62 with a discharge of the last eight
columns from D reactor at an average tube exposure of 1060 MID/T.
The examination was scheduled for the week of 6/11/62., This
data will be machine processed and analyzed,

Other Fuel Programs

Fourteen monitor columns charged into F reactor to evaluate the
oll-quench process reached their scheduled goal exposure of
800 MWD/T on 6/25/62 and were discharged during that outage.

Ten monitor columns charged into B reactor to evaluate alpha
extrusion as an alternate fabrication process have accumulated
an estimated tube exposure of 380 MWD/T. The first scheduled
discharge of four columns at about LOO MWD/T will occur at

the next outage.

Highteen columns consisting of Sylcor Hot Press, Hanford Hot
Press and Hanford AlSi fuel elements were charged into C reactor
during the 5/25/62 outage. A total of 192 elements from each
of the above processes are being irradiated to a goal of 800
M/D/T in Part I of this test,

M ARaimen
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Reactor Graphite Stack Distortion

Production Test IP-512-A approved six vertical and two horizontal
spaclal traverse measurements, and, to date, four vertical
traverses have been made., Preliminary examination of the data
qualitatively confirms that the Y-2 hole traverse data previously
obtained does represent the most severe vertical distortion in
the K reactor stacks, Y-2 hole is a graphite channel above the
top row of tubes in the center of the reactor. The horizontal
traverses will be run at an early date.

E-N Load - Conversion Ratio

Several batches of blanket-supporting enriched uranium have been
dissolved. Tritium extraction has been completed on material from
the second E-N core loading and two large batches of blanket

columms. Analytical results have not yet been received from
these extractions.

Uranium Recycle

The percent of recycled emriched fuel present in the reactors at
the end of May and discharged during May are given below:

Per Cent of Recycled Fuel in Enriched Fuel

B C 2 X F H B W
May 31 Status 87 100 100 9L 9l 88 98 100
May Discharge 93 99 100 8 85 90 100 100

Ball 3X System Review

An over-all review of the Ball 3X safety system philosophy and
criteria for the present Hanford reactors has begun. Approximately
two months will be required for completion,
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Effluent Water Data

The table below shows the average reported concentrations of
selected radioisotopes from reactor effluent samples taken during
May, 1962, Units are 1012 curies/ml.

Reactor  As"6 p32 7085 Wp239 cr5l

B 59 9.1 L 3o 180
c 92 9.5 19 130 390
D 100 11.7 " 280% 3Lo 1030
DR 0L L.6 27 120 L8o
F 74 10.8 88 U0 860
H 77 10,2 58 —— -3
KE 7k 20.5 L5 280 1800
KW 77 6.2 28 120 L8o

* No apparent reason for this high reading, Further
tests are being made,

¢ No valid samples - Samples are taken while the
reactor 1s operating, H reactor was down a
substantial part of the month, Unfortunately
those samples taken were lost or not considered
valid,

The average concentrations of P-32 and As-76 in the old
reactors were about the same as in April. However, a factor
of two improvement over previous years! experience is
indicated. The concentrations of P-32 and As-76 at the X
reactors is about the same as a year ago.

All old reactors continued at a nominal feed rate of 18 jojeli!
alum in the water treatment process, Alum feed rate at KE was
increased from 13 ppm to 18 ppm on May 21 as a result of
unsatisfactory P-32 reduction at the lower feed rate. On May 22
the alum feed rate at KW was increased from 18 ppm to 20 ppm as
the first step in a test of the usefulness of still higher alum
feeds,

reduction in P-32 release 3 Qg@réﬁ’w@ﬁ@, ppm,
]y ﬂ‘; '(§ ."- Y -ZIZ‘ ! ,_l a P
Mo VAR DRI

]
# 4

Experience to date with 2§Q%Em at KW has not shown any significant
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DECLASSIHIED

A document describing the effects of Clh in reactor effluents is
being prepared in cooperation with HIO personnel. The document
sumnarizes known facts about CAH4 discharged via the stacks and

to the river in the past, along with data accumulated to date by
the current study program. Analysis of all known data indicates
that dose to workers in the reactor areas and to the surrounding
populace due to Hanford ClL contribution is insignificant compared
to the natural background., The contemplated change in reactor
atmosphere constituents currently being tested at the K reactors
would increase CllL by about a factor of ten (to al c¢/day from
eight reactors) but this is still an insignificant amount of C
based on any hazard to personnel. The ClL released through the
stack appears to be almost entirely in the oxide form. Since
animal organisms tend to discriminate against and eliminate CO»,
the dose from ClL taken into the body by breathing is almost
infinitesimal., The dose from ingestion of foodstuffs containing
cl4 would be slightly higher. The dose to persons in the Ringold
area from food grown in that area would be 0,1 to 0.2 mrem/year,
assuming a release rate of approximately 1 c/day.

Carbon 1L Study

Process Tube. Cracking - 105-H

Visual inspection of tube #2371, which had indications of a
transverse fatigue crack when inspected by ultrasonic inspection
equipment as reported last month, has not been completed.

REACTOR MODIFICATION PROGRAM

Overbore Fuel Development

No charge-discharge activity occurred during the report perioa.
Radiometallurgy Laboratory examination of the eight elements
mentioned in last month's report has not been completed,

C Overbore-Conversion Ratio

Fuel discharged May 5 from the eight conversion ratio test
columns is still cooling in C basin,

Zirconium Tube Replacement Program

The design of modifications in support of the zirconium process
tube replacement program at the 105-K reactors has continued,
Flow testing of a complete nozzle, process tube and fuel element
chain has been satisfactorily completed with the system pressure

iy »."“;_‘_A o
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drop of the new assembly equal to that of the presemtly
installed equipment, Fabrication of prototype impact extruded
inlet nozzles by the vendor is proceeding with no significant
problems encountered to date. Design testing of alternate
front- and rear-face gas seals, snap ring groove modifications
ard snap ring materials is under way. Design has been completed
and shop fabrication started on a prototype gumbarrel snap ring
regrooving tool,

NEW PRODUCTION REACTOR

NPR Fuel Testing

KER Loops one and two remain out of service for modification
under project CGI-839,

KER-3: Eleven 23-inch N reactor fuel elements charged into

KER Loop 3 on 3/30/62 were discharged on 6/16/62 at an average
exposure of 807 MWD/T, The majority of this exposure was
accwrmlated at low temperature operation because of loop
operating difficulties and it was necessary to install a new
charge of fuel for high temperature service to acquire meaning-
ful prototype data,

KER-L: The fourteen 23-inch N reactor fuel elemsnts scheduled
for 2000 MID/T goal exposure, charged into KER-L on L/26/62,
have accumilated an exposure of LL3 MID/T. Some loop operating
difficulties have forced limited operation periods with cold
water,

NPR Mockup Experiments

The NPR mockup exponential pile experiments to determine basic
lattice data for the present fuel design have been completed,
The data and results are available for the set of experiments
run without control rods. The data for the set run with varying
amounts of control rod inserted have been taken, but the results
are not yet ready for publishing,

P
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UNITED STATES GUVERNMENT

M emomna’umﬁiﬁ

TO ‘ Flles

DATE: August 10, 1962
et

. THIS DOCUMENT consis
FROM : R, L, Plum, Chie, pr—— 7% oF

Reactor Operatioﬁg(Branch

_i“PAGES

susject: MONTHLY REPORT - JULY, 1962 HAN-80948

Report /7
OR:GTO:RCR

QPERATING EXPERIENCE

Production

Reactor input production (MJD) was 3.9% below forecast;
1.6% above at the six old reactors and 12,L5 below at
the K's.

Efficiency

Over-all time operated efficiency was 73 3% (76.L5 forecast);
77.7% at the six old reactors and 60.2% at the X's, Ifficiency
was low at the K's due to outages for the tie-in of the
emergency backup coolant system and subsequent outages to

flush sand from the cross-tie system,

Power Levels

There was no increase in reactour power levels.

Ruptures

Five ruptured fuel elements, all I&E enriched metal, were
removed from the reactors, Two -rare at C, two at F and one
at 3. One of the T ruptures was caused by charging machirne
damage.

Power Level Limits

During this report period, the primary limitations to reactor
power levels for all reactors were bulk outlet temperature
limits,

GROU I
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MAINTENANCE AND EQUIPMENT EXPERIENCE

Water Lzak Corrections

Nineteen new process tubes were installed; eight at D, seven
at F, two at B and two at DR,

Five process water leaks were corrected; three tube and two
Van Stones. The tube leaks were at D, DR and F, The two
Van Stone leaks were at D.

Uranium Recycle Fuel Experience

The percent of recycled fuel in the enriched fuel present in the
reactors at the end of June and discharged during June are
given below:

Percent of Recycled Fuel in Enriched Fuel

B¢ D BRI B B U
June 30 Status 91 =100 100 95 93 91 99 ad00

Monthly Discharges 83 100 100 96 96 1oo 97 100

Tube Replacement

Redesign of the graphite channel drilling machine, vacuum system,
and tube pushing machine was contimied during the month. Ilo on-

reactor test work was performed due to shutdown of the tube
replacement effort during July,

VSR Channel. Restoration

The on-reactor testing of channel clearing tools scheduled for
July has not been completed due to rescheduling of 1CC0=-C resactor
outage time, It is planned to test this tooling on 1C0-C
reactor as scheduled outage time becomes available, The second
prototype of the chain saw cutter, designed to enlarge the V3R
channels to L=11/16 inches x 5-1/2 inches, was tested in the
195-D mockup and performed satisfactorily.
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August 10, 1963

BPA Midway Fault of July 10, 1962

A fault at Midway Substation resulted in loss of BPA power to
Hanford at 0016, July 10, 1962, Equipment and circuitry critical
to reactor safety performed satisfactorily and all operating
reactors (excepting B and C reactors which were already shut

down) scrammed without incident. All reactor cooling loads were
transferred to the secondary systems except for C reactor which

was at planned shutdown flow on BPA-powered pumps that were able

to carry through the fault without an interrupting trip., 3oiler
response was satisfactory at all affected reactors. A 151-K
circuit breaker fault on opening was the only equipment malfunction
and did not affect reactor safety. Two high-lift pumps at X7 reactor
failed to trip off and underwent some cavitation until manually
tripped from the system. Further investigation is under way to
determine the reason the two X pumps failed to trip.

RZACTOR OQUTAGES

Date Date OQutage

Down Up Hours Remarks

B Reactor

7/8 7/13  126.7 Scheduled charge-discharge and maintenance.

7/13  7/13 o7 Unexplained high pressure Panellit trip on
tube 2561,

7/1h 7/15 23,3 Repair of front nozzle pigtail adapter leak

' on tube 1794,

7/23  1/2L 27.4 Removal of an I&E~-E metal rupture from tube
Lo78.

/2L 7/2L .5 Beckman trip due to operational arror.

C Reactor

7/2 7/L L8.7 Leak testing.

7/L 7/L .7 Tightening of rear caps on overbore tubes,

7/8 7/10 62,0 Tripped when #1L XCR cooling water rose care

loose from a connector, <Charze-cischarcze
and maintenance.
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C Reactor (cont'd.)

7/11  7/13 33.5 Manually tripped when No. 1L HCR cooling
water hose came loose from connector,
Miscellaneous maintenance,

7/19  7/20 Lh.o Removal of an I&E-E metal rupture from tube
1692, Miscellaneous maintenance.

7/27  1/29 36.3 Removal of an I&E-Z metal rupture from tube
3962,

7/29  7/29 .3 Panellit trip while removing a spline stub

from tube 2776,

D Reactor

7/10  7/13 7L.1 Tripped by a heavy power surge on the BPA
system when a transformer faulted on the
Priest Rapids #1 Line at Midway., Charge-
discharge, maintenance, and tube replace-
ment.

7/13  7/15 37.7 Leak testing and tube replacement,

7/31  35till down Water leak.

DR Reactor

/5 1/6 35.1 Panellit trip due to the failure of a rear
pigtail adaptor on tube 2085, Charge-
discharge,

7/10  7/11 35,1 Tripped by a heavy power surge on the 3Pi

system when a transformer faulted on tlhe
Priest Rapids 1 Line at lildway, ..iscezllaneous

maintenance,
7/16  7/20 93.1 Partially engaged front cap on tubs 1793,
Charge-discharge and miscellaneous maintenance.
7/2C  7/20 .2 Unexplained Panellit trip.
7/23  1/24 33.9 Panellit trip due to non-seated charge'in tube

3982, lMiscellaneous maintenance,

7/2L  7/2L 1.5 Repair a flange leak on tube 3273,
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F Reactor
7/1 7/2
/5 /6
/7 /7
7/10  7/11
7/23  1/24
H Reactor
6/2l /L4
7/10  7/11

& Reactor

7/10
7/16
7/23
7/23

7/28
7/29

7/12

7/22

7/23

7/2L

7/29
7/29

33.6

39.2

11.8

3L.1

37.2

317.8
37.9

1.1

23.5

31.9

-5- Augist 10, 1062

DECLASSIFIED

Removal of an I&E-E metal rupture from
tube 3958,

Panellit trip due to a broken rear pigtail
on tubs 368, Miscellaneous maintenance
and leak testing.

Removal of an I&E-Z metal rupture from
tube 2059,

Tripped by a heavy power surge on the BPA
system, Retubed five air channels;
decontamination and leak testing.

High pressure Panellit trip on tube 3371.
Miscellansous maintenance,

Scheduled tube replacement,

Trip by a heavy power surge on the BPA
system, liscellaneous maintenance,

Tripped by a heavy power surge on ths 224
system, Charge-discharge.

Scheduled project work CG-8LL and
miscellaneous maintenance,

Tripped when V3R ‘70 dropped ius to a
faulty holding coil on the solenoid seal.

Flushing of high-pressure cross tie system
piping through V-71 and V-7l wvalves,

Une:;plained Panellit trip.

Panellit trip due to an oscillating zauge.
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KW Reactor

771 1/L 72.9 Scheduled charge-discharge.,

776  1/8 34,7 Unexplained Panellit trip. Replaced two
sections of VSR i#L3.

7/8 7/8 2.6 Install one additional section of V3R #L3.

7/10  7/11  L2,6 Tripped by heavy power surge on the BPA
system. Rear-face decontamination.and
maintenance.

7/16  7/21  13L.7 Scheduled project work CG-8LL

7/23  1/24 31..8 Panellit trip due to a faulty jumper on

gauge LL62, Miscellaneous maintenance,

RESEARCH AND DEVELOPMENT - EXISTING REACTORS

Operational Fueling

Installation of the rear-face actuator operating console in the
100-KZ reactor control room was completed on July 20, The

system was tested and is functioning properly. Tuenty-saven
flapper caps were installed on outlet nozzles; five operational
fueling front nozzles, with Venturis at the nozzle, were installad
on the inlet face. Additional flapper caps and operational
fueling front nozzles will be installed as equipment and outags
time become available, in preparation for a Production Test,

Other Fuel Programs

iighteen columns consisting of 3ylcor Hot Press, Hanford Hot
Press and Hanford AlSi canned fuel elements charged into C
reactor during the 5/25/452 outage have reached an average
exposure of 220 MiD/T as of 7/20/62. 4 total of 192 fuzl
elements of each of the above types is included in the test
exposure,
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Zircaloy=-2 Process Tube Bending Tests

Investigations have been made to determine the dimensional
changes ta Zircaloy-2 process tubes under various conditions
of distortion imposed by the reactor graphite channels. These
investigations were made in a mockup of K reactor graphite
tube and trunnion blocks. A K-size Zircaloy tube (ID = L1.72k)
was inserted in tube and trunnion blocks and deflected oy
bending at the center of its length about a center, pivotal
trunnion block, Six tests were run with various block da-
flections and various amounts of graphite removed from the center
trunnion block and sections of the adjacent tube blocks,
Preliminary data havebeen received, but these data with tie
first conclusions that can be drawn from these and other cata
from the contimuing tests will be reported in the following
months.

E-N Load

Analytical data are now available from all sample batchas
taken from the H reactor fringe prior to loading the E-N
blanket. All tritium yield data from the second striped
core and from representative blanket samples have been
received. Only the data for the enriched metal from the
second core are still to be received.

VSR Withdrawal Rates

1)

.
Lor.,

Studies are being made to revieu the mazimum allovable v
for insertion of reactivity during cold startup of tn
These studies will use the mazirum physically possibl
withdrawal ratss to determine future mechanical limitationg
on VSR withdrawal., This will remove all reliance upon
procedural control for safe VSR withdrawal rates.
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Zirconium Process Tube Replacement Program

The performance of design and related test work in gupport o
the zirconium process tube replacement program at 17F-77 reac
aas been contimued, i series of on-roactor mescsuremente -
been made to determine the source of gas leaks in *the re Y
process tube assembly. These tests indicate that the primary
process tube gas leak source on the I” reactors at +this tirg in
the rear centering flange gasket which has daterioratsc from
radiation and temperature effects. Due o the inaccescibility:
of this gasket it will not be possible to replace it az part of
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this program, but studies have begun to determine the most
feasible method of remedying the leaks at this point, Testing
of broached existing rear-face nozzles has confirmed that they
have adequate strength for reuse on the retubing program,
Analytical studies to determine process tube deflection stress,
graphite removal and resultant temperature distribution under
future distortion patterns are proceeding., The preparation of
design and the performance of test work on other components of
the modified process tube assemblies for use with zirconium
tubes is contimuing on schedule,

VSR Sleeves

Activities on various facets of the graphite distortion and
control rod problems have continued, Prototype quantities of
pyrolitic graphite and ceramic VSR channel liner sections have
been received for out-of-reactor testing.

Drop testing of a 105-C reactor size flexible VSR in a channel
lined with polycrystalline graphite sleeves has been completed,
These tests have indicated that a chamnel life in excess of 100
drops will be obtained when the channel distortion does not
exceed 1-3/4" horizontal displacement.

VSR's

The design of modifications required to permit the use of a "Bt
size VSR at the 105-I reactors is approximately 505 complate,

A "B" size VSR has been successfully installed in 105D
reactor. The continuing performarce of this rod to date has
been satisfactory,

Zffluent Water Data

The following table shows average reported concentrations of
selected radioisotopes from reactor effluent samples taken
during June, 1962, Units are 10-12 curies/cc.

DECLASSIFIED
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Reacter 7S P2 ¥ ¥ ol
B €L 9L 57 170 740
¢ 78 4.0 16 ol 300
D 90 9.1 37 140 510
DR 103 5.3 31 170 770
F 59 8.1 82 140 1300
H 62 7.4 il 93 320
KE 50 12.6 23 230 850
KW | L8 13.0 26 1100 550

REACTOR MODIFICATION PROGRAM

Zircaloy-2 Process Tubes - K Reactors

A purchase order was placed with Wolverine Tube Division of
Calumet and Hecla Corporation for 5200 tubes at a total price
of $2,792,L00, The date of the order, H2K-868-335%L, is 22pnc of
June, 1962, Delivery schedule is as follows:

October 25, 1962 200
December 26, 1962 300 more
March 25, 1943 oo v
June 25, 1963 oo v
September 25, 1963 1Loo

17 PRODUCTION RZACTOR

Self-Supported Tuel

The two tubes of KVNS fuel elements charged during the 5/20/C2
outage at KJ have accurmlated an average exposure of LSO i1;D/T
as of 7/20/62,
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OPFTICAAL, FORM NO. 10

UNITED STATES GOvERNMENT

Memorandum

TO @ Files o DATE: September 13, 1962
FROM : R, L. Plum, Chief THIS DOCUMENT CONSISTS OF _ZIPAGES
Reactor Operations Branch NO..L OF._ COPtES. SERIES_x
SUBJECT: MONTHLY REPORT - AUGUST, 1962 HAN-809L8
Report #8
OR:GTO :RGR

OPERATING EXPERIENCE

Production

Reactor input production (MWD) was 5.8% above forecast;
2.6% below at the six old reactors and 15.6% above at
the K's,

Efficiency
Over-all time operated efficiency was 73.8% (7L.7%
forecast; 69.5% at the six o0ld reactors and 86.8% at
the K's.

Power Level
There were no increases in reactor power levels,

Fuel Ruptures

Six ruptured fuel elementy, three I&E natural, including
one of the overbore size, and three I&E E-metal, were

. 'removed from the reactors. The natural metal ruptures
were at B and D, the overbore natural at C, The ~mriched
ruptures were at B, DR and H,

Power Level Limits

Power levels were limited at all reactors - .ring the
month by bulk outlet temperature consideraiions.

i " IR AL LTI AAERRL T [ L LN Wiy
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MAINTENANCE AND EQUIPMENT EXPERIENCE

Tnube Replacement

Four hundred and sixty-six new process tubes were installed;
30h at C, 158 at F, 2 at D and 2 at KE,

Water Leaks
Seven process water leaks were corrected; four tube and three

Van Stone, Two tube leaks were at D and two at H., The Van
Stone leaks were at D, F and H,

Hazard Summary Reports

Major effort is being expended in the preparation of complete,
updated hazards summery reports for the Hanford production
reactors. Issuance is planned for late fall.

REACTOR OUTAGES

Date Date Outage

Down Up Hours Remarks
B Reactor

8/7 8/10 80.L  Scheduled charge-discharge and maintenance,

8/13 8/15 29.7  Removal of an I&E natural metal rupture from

tube 3868,

8/22 8/24 36,2  Removal of an I&E E-metal rupture from tube
0989,

C Reactor

8/1 8/3 40.2  Trip caused by a burned out transformer for the
instrument air compressor. Miscellaneous
maintenance,

8/3 8/3 2.1 Change Venturis on two tubes.

8/9  8/28 LSL.L  Scheduled replacement of 302 tubes.
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C Reactor (Cont'd,)

8/29 8/29 3.1
8/29 8/30 36,1
D Reactor

7/31  8/2  s5L.3
8/s 8/6 38,0

8/11 8/13 L2.0
8/13 8/13 0.k
8/27 8/28 ha.l;
DR Reactor

8/17 8/18 26,5

8/19 8/20 23,5
8/20  8/20 0.5

F Reactor
8/6  8/1  38.8
8/7  8/7 3.6

8/9 8/10 33.0

September 13, 1962

Mamual trip due to loss of cooling water to
HCR No. 1.

Removal of an overbore-size I4E natural metal
rupture from tube 3162,

Leak testing and charge~-discharge, Corrected
68 rear-face gas leaks,

Repair of a weld leak at & crossheader nipple
for the pigtail. ‘

Tripped due to a short in the brake coil on
No. 7 HCR, Miscellaneous maintenance.

Additional rod comparison tests authorized
by PT-IP-LLT7C.

Removal of an IE natural metal rupture from
tube 2583, Leak testing and tube replacement.

Remov?l of an IXE E-metal rupture from tube
1285,

Unexplained Panellit trip.

Tripped due to a defective spline cap seal,

Scheduled charge-discharge,

Repair two broken sample lines in near riser
room,

Leak testing. Removed and replaced ball
valve tube 3665 due to rear Van Stone leak,

IR
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F Reactor (Cont'd.)
8/10 8/10 1.5
8/2, sStill down

H Reactor
8/1 8/L 73.9

8/1 8/8 35.3 .

8/15 8/17  33.8
8/27 8/28  36.2

KE Reactor
8/3 8/5 39.0

8/29  still down

KW Reactor

8/2L  8/27 85.5

-l - September 13, 1962

Mamal trip when the PCCF machine came loose from
the ball valve while charging poison.

Tube replacement.,

Leak testing and charge-discharge.
Leak testing.
Removal of an I&E E-metal rupture from tube 0359,

Leak testing,

Tripped due to a high-pressure surge while
testing the backup coolant system, Miscellaneous
maintenance and charge-discharge.

Scheduled charge-discharge,

loss of #2 emergency generator when the main
exciter failed, Charge-discharge and
miscellaneous maintenance,

RESEARCH AND DEVELOPMENT - EXISTING RFACTORS

VSR Channel Sleeves

A feasibility report on lining the VSR channels with either
ceramic or graphite sleeves has been issued. The study compared
the physics aspects of sleeving C and K reactors with 1) 95%
Aly05, 2) 85% Alp03, 3) NPR-grade graphite. The conclusions

of the physics comparison show the graphite sleeve to give the
highest local control strength to the rods of the three cases
considered, Also, the graphite sleeve shows no loss in reactivity
against respective losses of 6.7 mk and 7.1 mk for the 85% and
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95% Alp03 ceramic sleeves, A further comparison shows an even
higher local control strength for the case of overboring without
a sleeve, All of the pyrolytic graphite sleeves have been
received from the vendors and are ready for testing, The
irradiated ceramic samples of candidate SR channel liner
materials are being examined by radio-metallurzy.

VSR Studies

The flexible vertical safety rod and horizontal control rod
tests are contimuing., B-reactor size flexible vertical safety
rod design modifications for K-reactor installation is nearly
completed., Altermate poison materials are being tested in the
305 Test Reactor for possible filler materiasl for these rods,
A test section of the proposed K-reactor flexible horizontal
control rod design is being fabricated to test fabrication

methods for a full-length prototype and will be used for structural
deflection tests when finished,

Cooligg_rowers

A feasibility report on the use of cooling towers for reactor
effluent heat burden reduction has been completed, The study
concludes that 900 MW cooling size towers at each old reactor
(1800 MV at the K's) would reduce the river temperature increase

during warm weather by L°® F for an estimated cost of $1,600 to
$2,000 per Mi,

Process Standards Change

A new requirement for hot startups specifies that the power level
rise must be stopped in a particular tube outlet temperature
range for one minute for instrumentation response verification.
This procedural requirement signals a change from the exponential
rise region to the linear rise rates in low megawatt re gions,

thus. minimizing possibilities of following exponential rise rates
into higher power regions.

Spline Traverses

Fifty nonpoison spline traverses were made during the first month
of full-scale use of the system with good accuracy in the results
indicated due to their consistency. Meaningful analysis of flux
distribution trends can be made after a few months use of the new
system.

T
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v

E-N Studies

A R

0

. /
An T-§ charge pattern has been selected for use in further
tes cors loadings at | reactor which effectively increases
the N slug inventory by 6%, The E~-N demonstration copre

loading test is expected to resume in early CY-1963 at H
reactor,

Fuel Programs

Four monitor columns containing alphaw.extruded dingot
material discharged from B reactor during the 6/13/62
outage have been visually inspected at 105-C Metal
Examination Facility and nothing umsual was noted. The
data analysis is under way, The remaining six monitor

columns of this test now have an average exposure of
700 M¥D/T,

Eighteen columns consisting of Sylecor Hot Press, Hanford
Hot Press and Hanford A1Si canned fuel elements charged into
C reactor during the 5/25/62 outage have reached an average
°xposure of 375 MID/T as of August 20, 1962, A total of

Uranium Recycle

All reactors are using better than 90% of recycled fuel in
enriched fuel,

Fission Product Inventories

reactors the fission product inventory for 70~day irradia-

tions at 1000 MWW were computed at both 2Lwhour ‘cooling and

one-year cooling, The results are given in the table below
and can be applied to any reactor, since the power level

is just a mltiplicative constant, The number of isotopes

used was 123; however, some of these are metastable states,
The results, given in megacuries, are for broad classes of

fission products and those isotopes of biological signifi-

DECLASS
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TOTAL FISSION PRODUCT INVENTORIES
(70 Days Irradiation Time)

Type M3/1000 MW 2L Hours Mc/1000 MW One Year
Noble Gases 68.6 .0253
Halogens 76.L .0307
Volatile Solids 53.L 87
Nonvolatile Splids 522 10,2

BIOLOGICALLY SIGNIFICANT ISOTOPES

o N :
1%3% 17.2. . .0307
%135 zi:ga
Ruigg 17.3 .0811
M
. 9 'Y 1
Te%%; .959 .0119
e L.5h .0021
Tel32 29.7 -
csl37 .250 2Lk
sp89 2L.3 174
Sr9g .229 .22
ngho 27.3 ,571
Ba h9 . 5 e
Celll 7.2 3,07
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Effluent Water Data

p32 2876 Np2-? 7005 ordl
Reactor 7/62 7/61 7/62 7/61 7/62 7/61 - 7/62 /61 7/62 1/61
B 0.5 6.9 L3 73 230 63 200 11 3100 370
C. Lo 7.1 66 96 9 82 17 19 320 350
D 6.4 13.1 6, 51 210 150 160 22 1900 800
DR 1.6 9.7 72 L9 96 1L 12 4 700 3LO
F 8.3 9.0 38 L2 160 57 110 57 1300 Loo
H 6.5 6,0 61 103 91 62 13 62 3L0 130
kE 1.2 5.7 31 50 68 18 L 18 L30 260
KW 9.2 7.9 L6 39 67 L8 11 L8 L70 250

Phosphorus-32 and As-76 releases again decreased, compared with last
month, as a result of changing raw water conditionms, but Zn-65 and
Cr-51 releases increased. All reactor water plants contimed on an
alum feed rate of 18 ppm, except KW at 20 ppm,

REACTOR MODIFICATION PROGRAM

Zirconium Tube Replacement

Design and related testing in support of the zirconium process
tube replacement program at the K reactors contimued, Scoping

of the program and the design criteria will be issued shortly,
Prototype inlet and modified outlet nozzles and caps are installed
and- being tested on the two zirconium process tubes in KW reactor,
Prototype impact extruded inlet nozzles have been received from
the vendor and are undergoing metallurgical examination as another
portion of the nozzle development program,

Testing of zirconium process tubes to determine graphite distortion
patterns has progressed sufficiently to indicate the necessary
areas of graphite removal. Present studies indicate a negligible
effect on conversion ratio or flux distribution patterns due to

the required amounts of graphite removed.
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DECLASSIFIED

Overbore Fuel Development

September 13, 1962

Ninetesn tubes of overbore fuel were discharged from C reactor.
Eight alumirmm tubes were removed and replaced with smooth<bore
zirconium tubes; onme overbore air channel LL63 was replaced with
a Smooth-bore zirconium tube, A total of 20 tubes was charged,

NEW PRODUCTION REACTOR
KER Testing

Loops one and two remain out of service for modifications under

KER-l: The fourteen 23~inch N reactor fuel elements scheduled
for an average exposure of 1450 MVD/T (maximmm exposure of 2000

MND/T) reached an average accumlated exposure of 955 M{D/T on
August 20, 1962, '

Use of LiOH in N Coolant

The change in reactivity caused by the presence of depleted or
normal LiOH in NPR coolant is given below., Also given are the

concentrations necessary to cause one milli-k change in re=-
activity,

Reactivity Effect of LinH

-Ak/k Conc, to give

3.0 ppm LIDH 6.8 ppm L[10H A k/k = =0,001
Depleted LiOH 6.9 x 106 1.2 x 10~5 550 ppm
Natural LiOH L.5 x 10=5 8.0 x 10~5 85 ppm

The effect of LiOH on the reactivity is negligible with either
depleted or natural Ii0H for concentrations in the above range.
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Heat Generation Distribution

The calculation of the muclear heat generation in the NPR lattice
materials has been completed for the operating reactor.

The results of the calculation for the operating NPR reactor for
0 and 1000 MWD/T are shown below:

Total NPR Heat Generation Rates per Fission
for 0 and 1000 MAD/T Exposure

Exposure Mevffission

0 =~ 1 day operation 201.L

1000 MWD/T (90 days operation) 203.5

Fractional Distribution of Heat Generation in NPR lattice Materials
for 0 and 1000 MWD/T Exposures

Material 0 osure 1000 MWD/T Exposure
Graphite L.31% L.37%
Zr-2 Process tube NA Lé%
Hs0 .21% .22%
Zr-2 Cladding ' .18% .19%
Outer uranium tube 67.28% 67.76%
Inner uranium tube 27.58% 27.00%

The results are in good agreement with earlier calculation on
clusters and heavier tube and rod elements,
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. UNITED STATES GOVERNMENT

OPTIONAL FOMM NO. 10
210~i04

Memorandum DESTASN etedl
' ey i Gl N IR MR

TO ! Files DATE: October 9, 1962

e —"""THIS DOCUMENT CONSISTS OF L% PAGeS

N‘_oé‘comas. ssmr—:s_q.____ﬁ

SUBJECT: MONTHLY REPORT - SEPTEMBER, 1962 HAN-809L8
Report #9

FROM : R, L, Plum, Chief
Reactor Opsratio

OR:GTO~-RGR

OPERATING EXPERIENCE

Produc.ion

Reactor imput production (MWD) was 0,5% below forecast;
L.8% below at the six old reactors and L4.5% above at the
K's, Production for the third quarter was 0.5% above
forecast,

Efficiency
Over-all time operated efficiency was 69,6% (73.6% forscast);
65.1% at the six old reactors and 82.L% at the X!s.
Efficiency was low at the old reactors due largely to
process tube water leaks,

Power Level

There was no increase in reactor power levels.

Fuel Ruptures

Nine ruptured fuel elements, six I&E natural including two
oversize® and thrse I&E enriched metal, were removed from
the reactors, Two of the natural metal ruptures were at

B, one at C and one at H, The two oversize® ruptures were
at C. Two of the enriched ruptures were at DR and one at B.

Power Level Limits

The primary limitation to reactor power levels for all
reactors was bulk outlet temperature limits,

() See discussion on these ruptures
under Reactor Modification Program

e disc
"
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MAINTENANCE AND BQUIPMENT EXPERIENCE

Tube Replacement

3

Flve hundred fifty-nine new process tubes were installed;.
35L at D, 200 at H, 2 at DR, 2 at KW and one at F,

Water Leaks

Six tube and 12 Van Stone leaks were corrected, Two tube
leaks were at H and one each at B, C, D and DR. Six of
the Van Stone leaks were at D, S at B and one at DR.

REACTOR OUTAGES

Date Date OQutage
Down Up_ Hours

B Reactor
9/5 9/7 L7.6

9/8 9/10 10,9

9/11  9/11 .3
9/17  9/17 .2

9/29 Sti1l down
c Reagzgg
9/3 9/5 60.3

9/5 9/5 1.6
9/6 9/7 32,7

Remaqgg

Removal of an IXE natural metal rupture from
tube 1175 and leak testing,

Removal of an I&E natural metal rupture from
tube 2068,

Unexplained Panellit trip,

Tripped when a VSR switch was accidentally
bumped.

Removal of an I&E E-metal rupture from tube
3768, Charge-discharge,

Removal of an overbore size I&E natural
metal rupture from tube 1L, Leak testing.

Installed shield bayonet in channel 0572,

Removal of an overbore size I&E natural metal
rupture from tube 2969,
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C Reactor (contirmed)

9/23 9/28 108.6 Removal of an IZE natural metal production
test (IP-LYOA) rupture from tube 3680,
Charge~discharge and miscellaneous
maintenance,

9/28 9/28 .5 Unexplained Panellit trip.

D Reactor

8/31 9/18 L2L.9 Water leak, Scheduled tube replacement: 3L7
tubes replaced,

9/23  9/24 31,3 Leak testing.
9/25 9/27 52,2 leak testing,
9/29 Still down Water leak,

DR Reactor

9/10 9/12 35.2 Tripped when an injection fitting came loose
from a nozzle while injecting test material
(IP-LT71-AE) for the control of a water leak,
Leak testing and tube replacement,

9/16 9/17 34,6 Removal of an I&E E-metal rupture from tube
2989,

9/22 9/23 37.3 Water leak.
9/25 9/26 36,6 Water leak.

9/28 9/30 3L.9 Removal of an I&E metal rupture from tube
3086 and miscellaneous maintenance,

F Reactor

8/2L 9/3 230.8 Tube replacement (185 tubes),




Mles

H Reactor

9/6 9/7 30.6
9/10  9/11 3L.1
/11  9/11 1L
9/13 9/  33.L
9/19  Still down

XE Reactor

8/29
9/F

9/25
9/28
9/28
9/28

9/28

9/1L  85.6
9/8 33,9
9/28 .3
9/28 .9
9/28 .7
9/29 .7

KW Reactog

9/3

9/17
9/20

0 /20

9/l 35.8
9/20  79.9
9/20 1.2
2/20 A

-l October 9, 1962

Miscellaneous maintenance following a
Panellit trip.

Leak testing,

Repair fitting leaks on five front-face
pigtails,

Removal of an I&E natural metal rupture
from tube 2890,

Tripped due to the failure of a spline cap
seal while removing a spline, Tube
replacement is in progress.

Scheduled charge~discharge.

Charge-discharge following a trip due to the
failure of #3 transformer,

Scheduled charge-discharge,
Unexplained low pressure Panellit trip.,
Unexplained low pressure Panellit trip.

Tripped when VSR #22 dropped due to a
defective latch,

Tripped when VSR #22 dropped, Rod was tied
out of service,

Panellit trip when a spline cap insert
flushed dowvnstream,

Scheduled charge-dis harge,

Unexplained Panellit trip while adjusting
gauges for six pumps,

Panellit trip due to bypassing the WIong
gauge while making adjustments for six pumps,

;S
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RESEARCH & DEVELOPMENT - EXTISTING REACTORS

October 9, 1962

Graphite Distortion

Design activities have contirmed on liners for control- and
safety-rod channel liners, Vendor fabrication difficulties
have contimed to delay the receipt of alternate ceramic

VSR liner sleeves for test purposes, The fabrication problems
encountered now appear to have been resolved, and production
of both the aluminum oxide and carbide sleeves is proceeding,
Graphite VSR sleeving evaluations and flexible VSR-Ball 3X
compatibility tests have been resumed on a part-time basis at
the 195-D VSR Test Tower, Fabrication of polycrystalline
graphite VSR sleeves for the one channel installation in C
reactor has been completed. Installation of these sleeves is
currently scheduled to coincide with an extended outage at

C reactor late in November, Borescoping and traversing
measurements have been obtained on five more VSR channels

at C reactor and one additional channel was borescoped,

Detailed design drawings of a flexible VSR for C reactor for
off-site procurement purposes have been completed, The
design reflects the recommended increase in VSR length of

21 inches, which will provide additional control in the lower
regions of the reactor beyond the end of the present VSR's,

Effluent Activity

The table below shows average reported concentrations of
selected radiomuclides from reactor effluent samples taken
during August, 1962, Units are in 10-12 curies/mil.

Reactor p32 As76 2005 Np239 QEE}

—— e

B 6.7 52 72 300 920
C 5.7 61 13 110 LS50
D 5.9 55 Lo 130 580
DR 2.4 71 18 95 Lso
F 6.7 L2 50 120 1600
k 6.3 58 11 75 300
KE 11.9 39 17 85 430

KW 9.5 38 12 €5 L&o

e e e mase S W
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Effluent Activity (Cont'd,)

ALl reactor water plants continued on an alum feed rate of

18 ppm except at KW, wherg 20 ppm was used. The higher-than-
usual (for the season) Zn 5 and CrSl release rates experienced
during July at B, D and F reactors decreased materially in
August and September, although these same three reactors
continued to have the highest relesase rates, The cause of
vhis correlation has not been determined, River samples

taken at Pasco during July did not confirm the release rates
estimated from the effluent samples.

Tube Replacement

The graphite drilling machine designed to relieve the bore
of the process tube graphite blocks continued to perform
acceptably with redesign of the drill. Procurement of
production models will be initiated, With receipt of the
steam eductors the redesign and fabrication of the vacuum
system for in-pile debris removal will be complete, and
major development work in support of the aluminum tube
replacemsnt program will be terminated,

K Reactor Zirconium Tube Program - Develcpment

Development and testing of a charging machine capable of
charging self-supported fuel elements in smooth borz zirconium
tubes at the K reactors are contimiing, The onsite-fabricated
machine is undergoing operational tests in the 108-D Building,
Two aduitional machines are being procured offsite, the first
designed and fabricated by Pacific Steel Products Company, and
the second produced by Union Machine Works. The onsite-
fabricated machine and the Pacific Products machine are

driven by compressed air; the Union Machine Works design
utilizes hydraulic power,

Self-Supperted Fuel

Two tubes of KVNS fuel in K reactor were discharged and
recharged during the outage of August 2L, 1962, The average
exposure was 700 MID/T and the break-away discharge forces
were 1600 and 2L00 pounds.

Other Fuel Programs

Two columns of alpha-extruded dingot fuel were discharged from
3 reactor on September 8, 1962 at 950 MVD/T and are undergoing

post~irradiation examination,
peos ANEASE

oj Aels g 5 s 3l it 3 i o i

-



October 9, 1962

Other Fuel Programs (Cont'd,)

An I&E normal rupture occurred in one of the eighteen-colum
test tubes (PT-IP~L90-A) on September 23, 1962 in 3680-C,
These tubes contain Hanford FHot Press, Sylcor Hot Press, and
Hanford AlSi bonded fuel. This particular rupture was a
Hanford press and in a tube with an average exposure of 567

MAD/T, operating at 1265 KW, The rupture was a side failure
not associated with a hot spot or end cap,

Zircaloy-2 Process Tubes - K Reactors

A visit to Wolverine Tube Company to review the status of the
fabrication of the 5200 Zircaloy-2 process tubes showed that
Wolverine has material in process to fabricate over 500 tubes.
The material is in the form of extrusion billets, clad and
unclad extrusion blooms, and first and second step reductions,
The inspection facilities are being installed and are expected
to be ready by October 1, 1962,

Hazard Summary Reports

Comment issues of Volume III of the hazard swmary reports
for existing reactors were issued during the month by FEO.
Work contirues on Volumes I and II.

The rough draft of Volume II, Appendices, of the N Reactor

Hazard Review is being revised for preparation of the final
draft,

REACTOR MODIFICATION PROGRAM

Overbore nggram

Examination of two of the Zircaloy-2 tubes in C reactor in
which ruptures occurred during the past month (3162 and 2969)
revealed only minor damage (light scratches and shiny areas)
to the tubes and the tubes were recharged with fuel.

Overbore Fuel Development

Three overbore elements failed during August and September,
one at 6L0 MWD/T in 3162-C on August 29, 1962 of transverse
fracture; another occurred at 700 MVD/T in 1L9L-C on
September 9, 1962 of corrosion attack, A large number of
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Overbore Fuel Development (Cont'd,)

damaged supports were noted on the fuel discharged from
1L94~C, The third rupture occurred nine hours after startup
following the second rupture outage in 2969-C. The average
tube exposure here was 660 MWD/T, and the failure was
classified as split end. This element and the first
mentioned were from a lot declared rupture prone, Twenty-
seven tubes of overbored fuel were discharged and recharged
with fresh fuel in September.

NEN PRODUCTION REACTOR

KER Tesﬁzgg

KER-3 =~ Eleven N-reactor prototype fuel.elements were
discharged on September 6, 1962 at an exposure of 695 MWD/T,
Seventy-five per cent of the exposure was in cold water,

and the information from the test is of little value,

KER-3 will not be recharged until two pumps are availlable
to support loop operation at temperature.

KER-li -~ The fourteen N-reactor prototype fuel elements
charged into KER-L on 4pril 26, 1962 were discharged during
the September 25, 1962 outage at an estimated exposure of
1200 MAD/T,

Test Irradiation of NPR Graphite

The fourth and fifth capsules in the program of irradiation

of NPR core graphite are under irradiation in the GETR., The
third was discharged on September L, 1962, The specimens

of the third capsule now have a maximmm fast exposure equi-

valent to about 2.5 years of maximum exposure in the NPR.

NPR Ball 3X System

Several accident conditions have been studied in order to
determine the acceptability of the measured hall hopper
discharge rates (7.8L lbs./sec.). Emergency conditions
studied included stack flooding in conjunction with cold
water injection and power excursions caused by withdrawing
the horizontal rods at the maximum possible rates, Tt has
been concluded, at least for Phase I and II overation, that
the ball hopper discharge rates are adequate.

DECLARSIFIED
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UNITED STATES GOVERNMENT

Memorandum

TO ! Files . . . DATE: November 9, 1962
L
/'//"v'/‘_.-
FROM : R, L, Plum, Chief _THIS DOCUMENT CONSISTS OF £2PAGE
" Reactor Operations Branch B R LR = . scmz—:d

supjecT: MONTHLY REPORT - OCTOBER, 1962 HAN-809L8
o Report #10

OR:GTO-RGR

OPERATING EXPERIENCE

Preduction

Reactor input production (MWD) was 0,7% below forecast;
12.7% below at the six old reactors and 14,6% above at
the K's, The KE reactor achieved a new production record,
exceeding the previous K reactor maximmm by 5.6%,

Efficiency

Over-all time operated efficiency was 65.8% (71.1% forecast);
€1.9% at the six old reactors and 77.6% at the K's. Efficiency
waa low at the old reactors due to fuel element fallures and

process tube water leaks.

Power Levels

There was no increase in reactor power levels,

Fuel Element Ruptures

Thirteen ruptured fuel elements, seven I&E enriched and
gix I&E natural, were removed from the reactors. Three
of the enriched ruptures were at C, two at DR, one at ™
and one at KW, Three of the natural metal ruptures werc
at D, two at C and one at F.

Reactor Power level Limitations

During the month the primary limitation to power levels
for all reactors except H has been bulk outlet temperature
limits. H reactor was on a graphite itemperature limit.

......
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MAINTENANCE AND EQUIPMENT EXPERTENCE

Tube Replacement

In the tube replacement program 78L tubes were replaced - 203
at B, 165 at DR, 317 at H, and 99 at KW - for a year-to-date
total of 5655,

Water Leaks

Six tube leaks and 15 Van Stone leaks were corrected. Three of
the tube leaks were at B, and one each at DR, F and H., Five of
the Van Stone leaks were at B, 5 at D, 2 at DR and one each at

C,

F and H,

REACTOR OUTAGES

Date Date Outage
Dowmn Up Hours
B Reactor

9/29 10/1 60.2
10/10 lo/11 29.0
10/12 10/12 0.6
10/17 10/19 L3.0
10/2lL 10/25 29.1
10/26 still down

C Reactor

10/5  10/7 35.5
10/8 10/10  39.1.
10/13 10/1L4  Lo,3

Remarks ‘

Removal of an I&E E-metal rupture from tube
3768 (reported last month).

Removal of an I&E L-metal rupture from tube
3063.

Tripped while flushing a ball valve tube,
Leak testing and tube removal,

Panellit trip due to leak in tube 1686; tube
removed,

Scheduled tube replacement,

Removal of an I&E E-metal rupture from tube
2970.

Leak testing and tube removal.

Removal of an I&E E-metal rupture from tube
2879.
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C Reactor (Cont'd,)

10/18 10/20 28,6 Removal of an IZE natural metal rupture from
tube 3677. Charge-discharge,

10/20 10/20 1.4 Three unexplained Panellit trips,

10/20 10/21  10.5 Remg;al of an I¥E E-metal rupture from tube
3857,

10/21 10/21 2,1 TRemoval of an IXE E-metal rupture from tube
3856, (Rupture not confirmed)

10/27 10/29 79.3 Removal of an I&E natural metal rupture from
tube 3959.

D Reactor

9/29 10/1 55.5 Leak testing and tube replacement.

10/2 10/2 0.5 Repair faulty ball valve,

o/L 10/6 57.0 Leak testing,

10/7 10/7 0.1 Tripped due to a faulty spline cap seal.

10/15 10/17 L0.6  Removal of an I&E natural metal rupture from
tube 2166, Leak testing and tube replace-

ment.,

10/19 10/21 38,5 Removal of an I&E natural metal rupture from tube
3284, Charge-~discharge and leak testing,

10/22 10/23 34,5 Tripped when the No, 9 HCR brake solenoid
failed. Charge-discharge and miscellaneous
maintenance.

10/23 10/23 0.4 Unexplained Panellit trip.
10/27 10/29 70.2  Removal of an I&E natural metal rupture from

tube 3180, Charge-discharge, leak testing
and tube replacement.

10/29 10/29% 0.8 Tripped by the power failure relay when No, 1
motor lost synchronization,
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D Reactor (Cont'd,)
10/29 10/30 8.2 Tripped by the power failure relay.
10/30 10/30 0.6 Unexplained Panellit trip.

DR Reactor

10/2 1o/L 38.L Remgg;l of an IZE E-metal rupture from “ube
3

0/L  1o/L 2.3 Unexplained Panellit trip,

10/7 10/9 39.2 Remogal of an IZE E-metal rupture from tube
3967,

10/12 10/2k 293,7 Scheduled tube replacement and charge-discharge;
166 tubes replaced,

10/24 10/2L 0.5 Unexplained Panellit trip,
10/26 10/26 0.2 Unexplained Panellit trip,

10/26 10/27 30.L Manual trip due to ‘emperature and pres~ure
variation on tube 2663,

10/29 10/30 39.2 Leak testing and tube replacement,

I Reactor

"10/1  1o/L 88,5 Scheduled charge-discharge, tube replacement
and miscellaneous maintenance.

10/8 10/9 34.L  Correction of a rear-face water leak.

10/2L4 10/25 38,0 Removal of an I&E natural metal rupture from
tube 1677.

10/30 Still dowm Water leak,

H Reactor
9/19 10/l 593.5 Replacement of 51l tubes.
10/26 10/27 38.6 Leak testing.
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KE Reactor

10/30  8ti1l down Tripped by a momentary loss of flow on a KER
single pass tubse while switching water
supply. Charge-discharge and miscellaneous
maintenance,

W Reactor

10/12 10/13  LL.S Remcggl of an I&E E-metal rupture from tube
2260,

10/1  10/1h 1.7 Unexplained Fanellit trip.
10/19 10/29 2LbL.7 Replacement of 99 tubes,
10/29 10/29 0.6 Unexplained Panellit trip.

RESEARCH AND DEVELOPMENT - EXISTING REACTORS

Self-Supported Fuel

The new charging machine was used to discharge two tubes of KVNS
fuel from KW reactor during the October 20 outage. Some minor
difficulties were experienced with the machine, one tube being
machine discharged, the other tube was partially machine diszharged
and the remainder discharged with the ram seater. The green fuel
from the first tube was discharged and examined. Preliminary
examination showed a slight rail height reduction and minor btody
scratches, This tube was then recharged by hand.

QOther Fuel Programs

Fxamination of the final monitor columns of the alpha extruded
dingot uranium irradiation test discharged from B reactor was
completed in the 105-C Metal Examination Facility. Detailed
results should be completed in November.

Eighteen columns of Sylcor Hot Press, Hanford Hot Press, and
Hanford AlSi canned fuel charged on 5/22/62 were discharged from
C reactor during the report period after two failures of the
Hanford Hot Press material., The first failure in tube 3680-C
occurred on 9/23/62 at an exposure of 522 MWD/T. The szecond
failure occurred in 3677-C on 10/18/62 at AS0 MWD/T. The
remaining material discharged aversaged 6LC MWD/T exposure. The
first rupture occurred from two separate dime-size penetrations
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Other Fuel Programs (Cont'd.)

under the self-support rails, causing no appreciable swelling of
the slument, The ruptured area of the second element was larger,
and the mode of fallure was not determined, Radiometallurgical
examination of the first failure will take place as soon as the

radicactivity level permits.
Dummy Patterns - K Reactor Zircaloy-2 Tubes

Flow tests have been conducted to determine optimum rear dummy
train patterns for self-supported fuel columns in the X reactors.
The conclusions of these tests are:

1) Self-supported perforated dummies will be necessary
w0 prevent flow and pressure fluctuations.,

2) The maximum flow rate is obtained when all dummies
are seif-supported. A 0.5 gpm flow loss is sustained
at normal process tube operating conditions when non-
supported expendables and tubular dummies are used,
as campared to fuel and dummy charges in which all
pieces are .self-supported,

Uranium Recycle

By September 30 essentially 100% of the enriched fuel in the
reactors was recycled material., The lowest percentage was
92% in H reactor.

Control Rod Strengths - Perturbation Effects

The control strength of individual vertical safety rods in the
present Hanford reactors was calculated with one-group buckling
theory for two cases. One assumed a normal undisturbed flux
with a maximum conceivable strength of control rod, and the
second assumed a perturbed flux. The results follow:

Maximum Individual Rod Strengths

Reactor Normal Case (mk) Perturbed Case (mk)

0ld 1.7 2.5
C 2.0 3.5
K 2.0 L.5
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Effluent Activity Data

The table below shows average reported concentrations of
selected radiomuclides from reactor effluent samples taken
during September, 1962, Units are 10~12 curies/ml.

Reactor  P-32  As-76  Za-65  Np-239  Cr-51

B 9.5 55 No Valid Samples

c 6.7 71 20 100 300
D 3.4 36 No Valid Samples

DR 2.6 51 12 97 3L0
F 6.8 36 62 110 950
H 5.7 62 10 210 L50
KE 12.4 Il 77 110 820
Kw 8.2 31 11 53 L30

A1l reactor water plants operated at a nominal alum feed rate
of 18 ppm. In view of increasingly positive zeta potential

on raw water floc at KW with the previous alum feed of 20 ppm,
a_reduction to 18 ppm was tried on a test basis. Ky effluent
P32 and As' concentrations decreased for the month as compared
to August, and the ratio of P32 concentration in KW effluent to
the average P32 concentration for the six older reactors
decreased from 1.7 to 1.35. Both B and KE reactors continued
to have occasional weeks of high P32 release.

Graphite Distortion

A simultaneous drop of a C-reactor size vertical safety rod
and 3X Safety System balls in a polycrystalline graphite lined
vertical safety rod channel was performed out of pile. The
impact damage to the graphite liner was within acceptable
limits. The order for prototype quantities of silicon carbide
liner sleeves has been cancelled due to the vendor's inability
to fabricate these sleeves within the specified tolerances.
Twenty-eight aluminum oxide sleeves for test purposes have
been successfully fabricated by another \andor.

A T R T T R R L LR T TR



o

Files -8 - November 9, 1962

Graphite Distortion (Cont'd.)

Initial testing was completed of a vertical boring machine
designed to enlarge side cast iron thermal shield openings

for insertion of channel sleeves. Several mechanical defi-
ciencies as well as excessive shattering of the cutter in

the thermal shield were observed. Redesign and fabrication

of the new cutter drive shaft and cutters of improved materials
and configuration are progressing. Additional testing will

be conducted in the 195-D mockup when fabrication is completed.
Testing of the altermate approach, helical milling cutters,

has resulted in development of a new chaln-type cutter design
to replace helical cutters.

Fabrication, laboratory testing and on-reactor testing of
boring bars, designed to relieve the distortion of the K
reactor process tube channels has been completed. Test
results, while generally satisfactory, indicate that the
following two approaches to improve performance should be
investigated: 1) a six-foot, tapered bar and 2) a carbide
material having a higher modulus of elasticity than steel,
Drive units and vacuum system performance were satisfactory.
Minor changes to the vacuum system filter arrangement will be

‘required.

Rear-Face Crossunder lLines

Hydraulic model testing of the crossunder piping systems,
recently installed at several of the reactors by project
CGI-88L, and the associated rear risers ha:; been completed.
Operating experience had previously indicated that higher

than anticipated rear-riser water levels are required to obtain
the desired flow. The model test results indicated that this
problem is caused by air entraimment in the water column
falling down the rear riser and that no feasible corrective
action can be undertaken. However, present operating character~
istics of the system are satisfactory and full beneficial use
of the project has been achieved.

Xenon Override

The renon-override core at B reactor was utilized to reduce
minimim down time by about six hours on October 10. A check
of instrument sensitivities indicated that the sensitivities
of low level instrumentation during this override startup
were adequate.
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REACTOR MODIFICATION PROGRAM

Zircaloy-2 Process Tubes - K Reactors

Wolverine Tube Company has encountere¢: some difficulty in the
final tube reducing step in the production of K-size zircaloy
process tubes. Four tubes have been accepted by GE inspectors
at the vendor's plant, and 30 additional tubes are awaiting
inspection. ‘

Overbore Fuel Development

Ten columns of overbore fuel were discharged and recharged
during the 9/23/62 outage. Discharge was accomplished with
the regular "C" size charging machine and a ram seater adapted
to the larger tubes. All charging was done by hand. During
the 10/5/62 outage four additional overbore tubes were dis-
charged and recharged using the same techniques.

The goal exposure of the overbore tubes charged with dingot
uranium has been reduced from 800 MWD/T to 600 MWD/T., At the
present time all overbore tubes are charged with dingot
uranium and no ingot overbore cores are expected until
December., The overbore facility has been completely recharged
since the August 9 outage, and all tube exposures were less
than 250 MWD/T on October 20, 1962.

Radiometallurgy examination of "worm track" fuel elements from
the April heat-cycle incident at C reactor h:s revealed the
presence of beta-phase uranium, indicative of internal core
temperatures over 660° C, Additional examination to determine
the actual sequence of reactor events is under way.

NEW PRODUCTION REACTOR

KER Testing
Loops 1 and 2 remain out of service for modification.

Loop 3 1s empty and will not be recharged until repairs can be
made to the canned rotor pumps.

The 1L NAZl elements charged into KER-L on L/26/62 were discharged
on 9/25/62 at an average exposure of 1250 MWD/T. The fuel
elements are currently being examined and measured in the 105-KE
viewing basin.




Flles November 9, 1962

KER Testing (Cont'd.)

Loop L was recharged with 1L NAEL elements on 9/26/62, with a
target exposure of 1% times N-Reactor goal, or about 2100 MWD/T
average tube exposure. This exposure should be attained about
May, 1963. The charge as of 10/20/62 had reached an exposure
of 215 MWD/T.

NPR Graphite Test Irradiation

Irrudiation of the fourth and fifth capsules in the program
of irradiation of NPR graphite in the GETR was interrupted on
October 8 by a reactor outage which is still continuing.,

NPR Flow Distribution

Coolant temperature distributions for the nominal NPFR fuel and
tube geometry have been measured with thermocouple probe trains
in KER-3. These preliminary data indicate the following
relationship between the maximum coolant temperature rise in
each coolant channel and the bulk coolant temperature rise:

Ratio
Channel A T max/A T Bulk
Outer 1,15
Center 1.05
Hole 1.20

The ratio in the outer channel results from the eccentric
placement of fuel elements in the tube due to needed tolerances
of support height, The fuel element hole channel is purposely
undercooled to provide flow to the ocuter channel.
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UNITED STATES GOv ERNMENT

Memorandum .
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APy
TO . F\iles ; .«l‘l'\ﬂ v 8§ e i DATE! December ll, 1962
/! "”"..’/ /
.
FromM : R. L. Plum, Chief.,.’ o THIS DOCUMENT CONSISTS OF _ZPAGES
Reactor Operatlons Branch Y - - S
susjzcr: MONTHLY REPORT - NOVEMBER, 1962 : HAN-809L8
Report #11

OR:GTO-RGR

OPERATING EXPERIENCE

Preoduction

Reactor input production (MWD) was L.LY below forecast;
1.2% below at the six old reactors and 8.5% below at the {'s.

Efficiency

Over-all time operated efficiency was 69.4% (70.8% forecast)
70,6% at the six old reactors and 65.6% at the K's. Effi-
ciency was low at the K's due to a two-week outage for tube
replacement instead of one week as forecast.

.
H

Power Levels

There was no increase in reactor power levels, However,
both K reactors reached their administrative limits of
LLOO megawatts.

Ruptures

Ten ruptured fuel elements, six I&E natural and four I&F
enriched, were removed from the reactors. Two of the natural
metal ruptures were at D (bumpered), two at F, one at C,

and one at KW, Two enriched failures were at C, one at DR
(bumpered) and one at F.

Reactor Power Level Limitations

During this report period, the orimary limitations to reactor
power levels for all reactors except the X reactors have been
bullk outlet temperature limits. Power levels at the I reactors
are currently restricted administratively,
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DECLASSIFIED

MATNTENANCE AND ZQUIPMENT EXPERIENCE

Tube Replacenent

During the calendar year to date 6264 tubes have been replaced,
There were 56L tubes replaced during November; 215 at B, & at D,
5 at DR, L at F, 156 at H, and 178 at Iz.

Water Leaks
There seven tube and four Van Stone leaks. Three of the tube

leaks were B, two at D, one at F, and one at H. Two Van Stone
leaks were at D, one at B, and one at F.

REACTOR OUTAGES

Date Date OQutage
Down Up Hours Aemarks

B Reactor

10/26 11/1L  LL7.3  Replacement of L17 tubes,
11/1L 11/1h 3.7 Thermocouple repair.

11/20 11/21 28.6  Uater leak., Tube replacement.
11/21 11/21 L. Correct front pigtail leal.
11,26 11/28 47.L Leak testing.

11/28 11/29 12.9  Panellit trip due to a faulty reer piptail on

tube 1272,
C Reactor
11/L 11/5 39.2  Removal of an I%> i=metal iuoture from tube 1003,

Charge-discharge.
11/6 11/6 0.3  Panellit trip,

11/6 11/5 1.5 Replaced the rear nozzle azdevter on tuke 3045
which was causing = resar-face leal.

11/1L 11/17 95,0  Zemoval of &n I'C natural =ebal rusture from
tube 1282,
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C Reactor (continued)

11/26

1/27

3k.2

11/29 Still down

D Reactor

11/2

11/9
11/11

11/12
11/19
11/27

11/3

11/11
11/11

11/1k
11/21
11./28

JE R=actor

11/13
11/15
11/17

11/23

11/30

11/15
11/15
11/18
.11/30

11/30

" Reactor

1C/30

11/1

35.0
39.8

0.6

47.0
)4-9I9
37.4

D
D
(@]

December 11, 1962

>

Removal of an I&E E-metal rupture from tube
1,58, Tube removed and channel blanked.

Scheduled tube replacement.

Removal of an I&Z natural metal rupture from
tube 3266,

Leak testing and tube replacement.

Manual trip due to a short in "A" hole which
gave a false period,

. Water leak, Leak testing.

water leak, Leak testing.

Removal of an I&E natural metal rupture from tute
2777. Leak testing and charge-discharre.

R g

demoval of an I&I Zemetal runture from tutz 1077,
Correct front cap leaik orn tube 2548,
Panellit trip.

Panellit trip due to a2 faulty sersing linc on
1164,

Tripped when wrong toggle valve was onened
while checldng gauge resnonsc tine,

Leal: testing.

T v m e et
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F Reactor (continued)

11/3 31/5  L9.7 Removal of an I&E I-metal rupture from tube

1167,
11/1L  11/16 L1.1 Removal of an I&E natural metal rupture from
tube 136L.

11/22 11/25 66.3 Removal of an ILE natural metal rupture fro-
. tube j867. Charge-discharge.

/25 11/25 1.7  Repair broken sample line on crossheader 9%.

H Reactor

11/17 11/19 38.7 Water leak. Leak testing.

/21 11/21 0.3 Tripped due to a 1ear pigtail failure.
11/25 Still down Scheduled tube replacement.

{E Reactor

10/30 11/2 70,1  Concluded charge-discharcsz and mointensnce
following a trip.

11/9  11/23  367.L  Gcheduled tube renlacement.

11/27 11/29 38.9  Investigate hiyh temperature on tuts 0577,

11/29 11/29 0.3 Replace 2 front leaking pigtail on tube 0052,

11/29 11/29 0.0 Low pressure triy on singlsz soes tule | L04
vhile making e flou adjustment.

11/30 11/30 0.5 Tripped by loop L while maling manual adiusb-
nents.,

11/30 Still dowm llanual trip for temperature control.

1/

i, Peactor
11/11 11/13 37.1  Temoval of an I’ natursl metal rusture fron
tube 36L8,

11/1L 11/15 36.3  Investigation of partiasl flov restriction in
rottom thermel shield coolant nining,
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ROSZARCH AND DEVELOZMENT - ZXISTING RTACTORS

!; December 11, 1982

Rear-Face Crossheader Examination

The planned program of nondestructive testing and inspection

of the rear-face crossheader removed from DR reactor has been
completed. The preparation of a final report on this
inspection program is under way. Additional destructive and
nondestructive inspection of the crossheader did not indicate
any results significantly different from those previously
reported, Although relatively severe stress corrosion cracking
was found to be present in both the crossheader and crosshsacer
fittings, it was not possible to establish a finite Life
expectancy on the crossheader at this time. %o evidence of
~apid deterioration of the crossheader is apparent,

105-X Zirconium Retubing Program Desigm

An additional five sets of gunbarrel flange retaining rinz
grooves have been enlarged on both the front and rear face

of the KI reactor and Inconel X snap rings installed. The
prototype gunbarrel grooving tool contimed %o function
satisfactorily during the week, A decision has been made

to utilize Inconel X as the standard material for all of

the new retaining rings which will be installed on this
program, This material was selected in preference *o other
materials which were evaluated due to its stress covrosion
resistance and availability. The final group of 12 drototine
Impact extruded inlet nozzles has been received and found +o
be acceptable., The receipt of this additional Guanvity of
nozzles has completed the nozzle developrment arozram and
provided a basis for the fabrication of the total nozzle
order, The installation specification for the retubing
program has been completed and is being routed for final
approval,

105-X Reactor Zirconium Tube Jrogram - Development

On Yovember 19, 1962, eight channels at 105-I rzactor were
reconditioned using a six-foot long, double tapered boring
bar, Improved surface finish and increassd denth of cut

were accomplished but develonment for greater graphite

removal at the most severely distorted junctions :rill continue.
Inquiries have been made to off-site vendors for fabricaion
o boring bars of higher modulus material, Investi-ations are
uncer way to develop a nev technique of zrandhite renoval or

to racuce forces apnlied to the sraphite during crilling
operation., Contracts have been initiated with several firws
recuesting pronosals for alternate mebiods, concurranily,
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105-K Reactor Zirconium Tube Program - Developrent (cont!'d,)

concepts to stabilize the boring bar with expanding pilots
are being investigated,

Fabrication of subassemblies for the four drilling machines

has been completed, Final assembly has been initiated and
i1s scheduled for completion during December,

K Reactor Retubing With Zircaloy=2 Process Tubes Procurement Status

Wolverine Tube Company shipped LO tubes, plus five experimental tubes
for wockup testing, and LOO nozzle inserts as of Hovember 15, 1962,
The primary delay in finishing tube delivery has teen cdue to
boroscoping, Progress on the 5200-tube order is about one monta
behind schedule,

Graphite Distortion

Testing of the redesigned joints in a flexible 3-sized VIR

has been completed, These tests indicated that the new Jjoint
design possesses strength characteristics equal to the existing
design, yet provides a greater degree of rod flexibility. This
rod will be installed in the C reactor on a test basis in
conjunction with the planned installation of Dolycrystalline
graphite VSR channel liners, The modification and testing of
equipment for VSR channel enlargement contimues at an accalsrated
pace to permit on~reactor testing at C reactor curing the
scheduled December outage. I!Model II chain-drive rearer 2as besn
equipped with limited-denth cutters and tested successfully in
the mocluup., The fabrication of a full set of cutters is ualer
vay. The VSR channel thermal shield boring machine iz beins
modified to reduce cutter chatter and increase crive shaft
torque capacity.

Calculations indicate that the buildup of zag, in tne J)2-fillsd
felxible B~-sized VOX's, to be installed in C reactor, +r¥1l not bz
a problem,

ldear Crossheader Ixpansion Joints - [I 2eactor

Agreement has been reached rezarding a change in the tyoe of
crossheader expansion joint to be installed on the rear face of
H reactor. The prototype expansion joints now ins*allsc are of
the Dresser coupling type utilizing asbestos caszlzat material
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Rear Crossheader Expansion Joints - H Reactor (conttd,)

as a water seal, Service experience to date with these prototypes
has indicated that under current rear-face operating conditions,
this type of expansion joint is unsatisfactory dus to lealkage.

The full reactor installation will be revised to provide for the
installation of a conventional metallic corrugated bellows,

Design 1s proceeding on this revised basis.

Self-Supported Fuel Element Charging

Yodification to the HAPO-designed charging machine resulting
from the on-reactor testing of Cctober 20, 1942 has been
completed, Testing of the modified machine and of aliernate
adapter prototypes is in progress in the laboratory. Additional
on-reactor tests will be conducted as reactor shutdowns occur,

Self-Support Fuel

The two columns of KVNS fuel in [/ reactor, charged on October 20,
have reached an average exposure of 180 1D/, Thaese colurms

are to be discharged short of goal (in early Decembier) in a test
of the new charging machine,

Jliscellaneous Suels

a ruptured L5 natural bumper fuel element from *ube 2502.0
(£/27/82), classified as a hole failure, was sxamined, . e
cause of the failure was found to be a penetration of the spire
wall by greove pitting (long, c¢igar shaped eroded areas), Tour
addition«l hole failures are currently being examined for cause
of rupture,

Control ifficiency Studies

heactivity evaluations for a small Z-l' cemonstration loading

tr E 1 N o~ K . Sapd diay al
Zor a I reactor indicate that the correct reaciivity lovel
can te eacily achleved with five diffarant colurmematisern

staggering arrangements, The main planning provlenms for cuch

a test, aside from installation of zirconium tubes in “ue
appropriate tlocl, will te concerned with orocurerment, fatrication,
ard testing of the :zpecial fuel and target elerentsz,

(53
aprroximately 20 'gray' splines are expecied to arrive on slant
shortly and to te zvailable for nroduction testinr~, Thezs
zziines, for use in fine distridution control ai zcuililriu~
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Control Efficieﬁcy Studies (cont'd.)

were fabricated by the normal sintering technique but with
varying concentrations of boron. Another approach has been
followed by a second vendor, namely to keep the boron
concentration the same but to change spline blackness by
varying the thicknesses of aluminum cladding and of the
enclosed poison layer, Calculations were performed to estirate
the relative dose rates from different cladding alloys orovosed.
The 6063 alloy has been specified as a cladding, based on
indications that it would cause dose rates only a factor of

tiwo greater than normal and is desirable from the fabrication
standpoint., Should this alloy cause unforeseen radiation
problems, a return to the 1100 alloy as a cladding material
might be required.

Instability Limits for Smooth-Bore Process Tubes

Heat transfer data obtained with a C-overbore nrocess *tube
mockup in the laboratory indicate that current instability
limits, as specified in the Process Standards, do not apply
exactly to self-supported fuel elements, smooth-bore procsss
tubes, and modified fittings. Additional data will be
obtained with the X zircaloy-2 process tube geometry by
Yay, 1963, In the interim, limits based upon the C-overbors
tests will be specified for all smooth-bore process tubas.

Uranium Hecycle

WN\I' n e

The per cent of recycled U in the enriched fuel precsent in the
reactors at the end of October and dizchargzed Juring “ctober
are given below:

Per Cent of Recyclad Fuel In Znriclhed Tuel

H

¢ D D 7 I

Jdectober 31 Status 29 10C 12C 20 oo 9% 1’ RO
Cctober Discharge 91 1oo 1cC 97 2L 03 none 120

[RTERAIN (A LR TR O R T TR T R L L O A T T L U T A A L AU R
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Lffluent Activity Data

The table below shows average reported concentrations of
selected radionuclides from reactor effluent samples taken
during October, 1962, All units are 10-12 curies/ml.:

Beactor P2 as?6 @ g ol
B 5.0 57 89 130 920
C 8.5 7L 16 200 660
D L.0 53 16 73 250
DR 2.2 56 26 99 340
F 2.1 Lo o Valid Sample
H L1 35 10 ul 220
K= 8.4 39 22 70 LEo
ol 7.3 3L 8 62 370

All reactor water plants remained at a nominal alum feed rate
of 18 ppm.

Selsmoscope Review

Several actions are being taken or plannsd *o implement
recommencdations from a recent review of the selsmoscone
systems. Process Standards are being revised to omiit the
option of bypassing the 1I trip from the seismoscope whan
the reactor power level is under two MJ; all thres peniulums
at each reactor are to be set to trip at tue :1% level an
connected in a tio-out-of-three coincidence logic; ile
anmunciation featurs of the pover-failure relay 311 ts
restored at those reactors -thers it has been rerovad and
investigations have Tteen started to determins “lie nogsioiliteyr
of removing some of the non-fail-safe features of ins
seismoscope; for example, a flexible connecting wire around
tne plano wire suspension for the pendulum il protasly ve
provided,

oo
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REACTOR MODIFICATION PROGRAM

Overbore Fuel Development

Three colums of overbore fuel were discharged prior to goal
to permit visual inspection of the fuel elements. The
inspection was made to check for indications of incipient
fuel failures, but none were found.

~ C-Overbore Conversion Ratio Measurements

Eight tubes in the center of the Lli-tube block in ¢ reactor
have heen selected for conversion ratio studies, Two loadings
of fuel from the region have been discharged at exposures of
800 MD/T and LOO MID/T and a third loading is currently being
irradiated to 800 MJD/T also,

Dissolution and analysis will not be done until all remaining
&=l dissolution and analyses currently under way are completed,

LRIl
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.UNITED STATES GOVr~RNMENT

Memorandum

TO ¢ Flles

FROM : R, L, Flum, Chief

Reactor Operationsv ch

SUBJECT: MONTHLY REFORT - DECEMBER, 1962 HAN_809ha

Report #12

OR:GT0-RGR

OQPERATING EXPERIENCE

Production

Reactor input production (MWD) was 2.2% above forecast;
12,.1% below at the six old reactors and 2L.3% above at’
the K's,

Efficiency

Over-all time operated efficiency was 73.8% (73.1%
forecast); 71.8% at the six o0ld reactors and 80.0%
at the K's, Low efficiency at the six old reactors
and high efficiency at the Kfs resulted from the
deferment of a K tube outage and utilization of the
time for maintenance and tube replacement work at C
reactor,

Power Leﬁels

There was no increase in reactor record power levels,
However, both K reactors operated at thelr administrative
limits of LLOO megawatts,

Ruptures

Eight ruptured fuel elements, five I&E natural and three
I&E enriched, were removed from the reactors, Three of
the natural metal ruptures were at D and two at B, Two
enriched failures were at F and one at D, The three
enriched failures and three of the natural metal failures
were bumpered material,

T Sl inhihberider
disclosura of iLs. cantrats in any many
i umu('\orxzw berson s proh; Atc.:._
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Reactor Power Level Limitations

During the report period the primary limits to reactor power
levels for B, C, DR, and F reactors hawe been tube outlet
temperature limits to control tube corrosion., D and H reactor
power levels have been limited by bulk outlet temperature.

KE and KW reactors ars administratively limited,

MAINTENANCE AND EQUIPMENT EXPERIENCE

Tube Replacement

Two hundred and fifty-seven aluminum process tubes were replaced
during the month; 251 at C and 6 at D, for a total of 6515
during the year.

Water Leaks
Three tube and three Van Stone leaks weres corrected, The tube

leaks were at B, C and H, Two of the Van Stone leaks were at
D and one at F,

REACTOR OUTAGES

Date Date Outage

Down Up Hours Remarks
B Feactor

12/13 12/16 74,5 Removal of an I&E natural metal rupture from
tube 3465, Charge-discharge.

12/23 12/25 35.0 Leak testing. Tube 1077 was removed due to an
internal leak, An I&E natural metal rupture
was removed from tube 3162,

C Reactor

11/29 12/28 680,6 Replacement of 251 tubes and maintenance work,

12/28 12/28 11,0 Thermocouple repairs.

?

‘ E@%@ﬁi?ﬁfﬂ
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D Reactor
12/7 12/ L7.2

12/1, 12/15 39.2

12/15 12/15 0.5
12/22 17/23 38.8

12/27 12/29 28,2
DR Reactor

12/2h 12/2L 0.3
12/29 Still down

F Reactor

12/7 12/10 72.6

12/30 Still down

H Reactor

11/25 12/2  171.2
12/2 12/2 L3
12/6 12/6 0.3
12/6 12/7  29.3

12/8 12/8 0.2

Jamary 10, 1963

Removal of an IXE E-metal rupture from tube
1478, Charge-discharge.

Watgr leaks, Replacement of tubes 2169 and
0673.

Unexplained Panellit trip,

Removal of J&E natural metal ruptures from
tubes 1064 and 3265,

Removal of an I&E natural metal rupture from
tube 1077, :

Panellit trip when a stub ejected from a
spline cap,

Scheduled charge-discharge.

Removal of an I&E E-metal rupture from tube
0674 and charge-discharge.

Removal of an I&E E-metal rupture from tube 0658
and charge-discharge,

Replacement of 156 tubes,
Correction of a loose rear-face cap.
Correction of a partially engaged front-face cap,

Tripped by low pressure on Loop 1 caused by the
unexplained loss of power. Maintenance.

Marmal trip due to malfunction of rate of rise
instrumentation.
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12/18
12/22

12/27

12/23

12/27

H Reactor (Cont'd.)
12/19

39.L
30.9

0.1

12/31 Still down

11/30
12/2
12/2

12/2
12/12

12/15
12/26
12/30

12/3
12/10

KE Reactor

12/1
12/2
12/2

12/2
12/14

12/15
12/30
12/30

KW Reactor

12/6
12/12

31.5
3.7
0.k

2.9
50.5

2,2
72.1
1.1

89.7
50,5

Jamuary 10, 1963.

Unexplained Panellit trip,

Panellit trip due to a small piece of gasket-
like material. on the orifice cross wire,
Charge-discharge and leak testing,

Panellit trip due to faulty rear pigtail
fitting on tube 1864.

Water leak,

Marmual trip for temperature control.
Repair leaking flapper cap,

Tripped while making flow adjustment on gingle
pass tube }4355,

Insufficient control rod for turn around.,

Inspection of a damaged front-face connector,
Charge-discharge,

Unexplained Panellit trip.
Scheduled charge-discharge.
Tripped by Loop 2 due to failure to bypass the

No. 1 safety circuit during functional
checks,

Scheduled charge-discharge and maintenance,

Panellit trip caused by leaking Bourdon tube.
Miscellaneous maintenance.
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RESEARCH AND DEVELOPMENT - EXISTING REACTORS

Prq;ection Fuel

The two colummns of self-supported KVNS fuel in KW reactor have
a currently estimuted exposure of 100 MWD/T; 532 elements have
been discharged to date from the two zirconium smooth-bore tubes
in KW reactor,

Self-Support Fuel Element Charging (SSFE)

On December 3, 1962, fuel elements in two Zircaloy-2 standard
size, smooth bore tubes were discharged during an outage at

KW reactor., No discharge-recharge difficulties were encountered,
The fuel elements in tube No, 2557 were flush discharged with

an approximate 200 psi pressure on the nozzle. Fuel elements

in tube No. 3065 KW were displacement discharged, utilizing the
HAPO~designed SSFE charging machine, with a maximum pushing force
of 1200 pounds. Both tubes were irradiated to LO% of goal

exposure,

A second charging cycle was performed on both tubes to permit
visual examination of the fuel elements., No damage to fuel
element bodies or support rails was indicated. Average time for
machine~to-nozzle hookup was 60 seconds; time to charge one
column was 32 seconds.

On December 27 two KE reactor Zircaloy-2 process tubes were
refueled using the HAPO-designed SSFE charging machine. The
machine functioned satisfactorily.

Fabrication of the two vendor-designed prototype charging machines
is progressing with completion of both scheduled for Janmuary, 1963,
Two hundred magnesium magazines designed for use with the SSFZ
charging machine are scheduled for delivery in January, 1963.

Alternate Process Development

The Hanford hot press failure from tube 3680-C is bein; examined
in Radiometallurgy Laboratory. The element had been initially
identified as having two failure areas, each under a support
rail, Examination revealed four penetrations of the cladding,
with each of the four ruptured areas located under a separate
support rail,
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K Reactor Zirconium Tube Program

Laboratory testing of the six-foot long, double tapered boring
bar desigued for process channel conditioning has been completed,
Detail design of a production boring bar has been completed

and procurement action initiated,

Investigation of alternate methods of graphite removal from
process channels is contimuing, with interest showm by at least
three vendors. Proposal evaluation is in progress,

Zircaloy-2 Process Tube Deliveries

Two shipments of Zircaloy-2 process tubes arrived on-site during
December for a total of 99 tubes delivered., Wolverine Tube
Company has added personnel in order to meet the scheduled
deliveries., They expect to return to the schedule by mid-March,

Effluent Activity Data

The table below shows average reported concentrations of
selected radiomuclides from reactor effluent samples taken
during November, 1962, All units are 10~1¢ curies/ml.

Reactor 232 as?® 2% 23 oSl
B 1.7 27 57.0 83 L50
o 4.8 L7 15.0 105 5567
D 3.9 56 7.6 18L 1900
DR 3.4 60 27.0 119 525
F 6.7 35 21.0 130 1030
H 6.1 52 7.4 5L 238
KE 7.5 L5 21,0 116 1320
K 6.6 32 10,0 59 387

All reactor water plants were at a nominal feed rate of 18 pom,

Mmsm@

o il T T [ O T T T P T T E PR (LT TR



Files Jamuary 10, 1963

Pile thsics Assistance - B Reactor

The second xsnon-override core was discharged this report period
and recharged with normal fuel; due to a tube corrosion problem
the override core will not be recharged until after the January 23
tube outage., '

Graphite Distortion Problems - VSR Design

The VSR liner installation at C reactor, planned during the
recent extended outage, was deferred due to delays in completion
of the VSR channel enlarging tooling. Mockup testing of the cast
iron boring equipment has indicated satisfactory performance.
Testing has also indicated unsatisfactorily slow graphite cutting
rates, New boring machine cutting heads are being fabricated in
an attempt to increase tool life and graphite cutting speeds.

No date has yet been set for on-reactor testing of this equipment,
All flexible "B" size VSR testing and shop work in support of the
planned VSR channel liner installation has been completed, with
additional testing dependent upon the on-reactor installation of
polycrystalline graphite liners., Detailed design drawings have
been completed for a flexible "B" size VSR which will be suitable
for installation as a standard vertical safety rod in all reactors.
The design has been prepared for use in the procurement of
replacement VSR's and spare parts,

Flexible Horizontal Control Rods

Shop fabrication of a ten-foot section of the proposed replacement
flexible horizontal control rods has been completed. The HCR
configuration has been designed to provide sufficient rod flexi-
bility to accommodate current and expected graphite distortion
patterns at the K reactors, Fabrication of a mockup for strength
testing of this concept is under way. Preparation of specificaw
tions for procurement of components for assembly of a full-length
rod section has been started. Fabrication of a full-sized rod
will be deferred until successful completion of testing of the
ten-foot prototype.

Reactor Process Piping Evaluation

A document (HW-75608) describing the planned program for evaluation
of the adequacy and safety of the reactor inlet water process
piping of the present reactors has been completed. York is under
way as outlined, with current efforts directed toward the detailed
definition of proposed piping sampling and inspection locations,

as well as the definition in greater detail of the inspection and
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Reactor Process Piping Evaluation (Cont'd,)

testing procedures to be followed on each sample obtained, In
conjunction with plant maintenance activity, samples have been
obtained from several process water storage tanks and piping

sections, No evaluation of the samples has yet been performed.

Evaluation of Radioactive Material - Offsite Shipping Casks

A document describing the program which will be followed in an
evaluation of the off-site shipping casks currently utilized by
IFD has been issued (HW-7574L, unclassified). These evaluations
will be performed to determine the safety and conformance with

the proposed Commission regulations of casks utilized for off-site
shipment of radiocactive material. A shipping cask design criteria
which will be utilized as a basis for this program is being
prepared concurrently with the preparation of a hazards evaluation
of current off-site radicactive material shipments.

Prototype High Speed Scanner

The system was removed from continuous operation for maintenance
and alignment., All input switches were aligned, and first and
second rank amplifiers were adjusted to optimize their performance,
The system has been returned to continuous operation.

NEI7 PRODUCTION REACTOR

IR Loop Operation

[ER=1 = Ine-reactor recirculation with dummy fuel elements was
terminated November 27 and the dummies discharged. Out-of-reactor
recirculation is in progress to evaluate problems associated

with the change to ammonium hydroxide for pH control instead of
1lithium hydroxide.

¥ER=2 =~ In-reactor recirculation with dummy fuel elements was
terminated November 27 and the dummies were discharged. Iight
17-inch HIZ1 fuel elements with modified end closures were

charged as authorized by PT IP-536-A, Supplement A, The objective
of the test is to evaluate the irradiation behavior of M reactor
inner fuel tubes at conditions equivalent to those expected in

I reactor,

IER-3 = Remained shut dowm because of primary pump failures,

KER-L - Testing of fourteen 23-inch NAZL fuel elements continued.
The objective of the test iz to evaluate the irradiation behavior
of M reactor fuel elements under conditions equivalent to or more
severe than those eypected in I reactor.

MR ;.
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