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....
Production

Reactor input production (I._¢D)was i.]_ above forecast; O.h:_
above at the s_x old reactors and 1.8,_above at the K areas.

_ Z ici c

Over-all TOE'_ras65 8% (63.5% forecast); 61._'• _,_at the six old
reactors and 79.8% at the K areas. Lo_.rerefficiency at the

old reactors was largely due to _raterleaks, ruptures, andscheduled tube replacements.

Uon ?xrai!ib_iumLoss SummaryJ.*l,.,_l_ll*_ _ _=- __ i _....... -_ . .-. . _ , , ,

i.:onecuilibrium,losses per reactor startup _n ,___'_1961 a':e_a-_-_.
only 0_29 effective day lost per startup; a goal of 0.3 effective
day per startup had been set.

?o_er Level

The administrative l_vel of _hOO mega_._atts_as reached by both
K reactors, and a new record level of 2295 mega;_stts_as reac]_ed
by C reactor. A ne_,_production record _,_asachieve_ at _, o.o/_
above their previous record during iiay1960. There ':asno
increase in combined reactor insta_ntaneouspo_er level.

Fuel :Ruptures

Thirteen _ptures ,_ereremoved from si:_of the reactors. _iTht
22_-_, 4 .T2:_natural and one oversize I&l'_natural. .ire of t,_e
I?__-3ruptt'.res_ere at :T,t:_oat I_i;and one at C. _:o of the
natural ruptures :.;ereat D, one at _, and one at _....... o_..'-
_ize rupture _as at C.
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0
Power Level Limits

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

},_%INT_NANCE2dTDEQUIPmenT EXPE2IE_CE

_be Replacement

Six hundred thirty-nine tubes were installed as follows: 3[£'.
at B, lh_ at DR, 121 at H, ll at C, 8 at D, _ at F, 2 at '"
and 1 at KE.

Water Leaks

_enty-one tube and 5 Van Stone leaks were coln.'ected:Tube
leaks--6 at H, 6 at D, 3 at B, 3 at _,_ 2 at C, i at n__.....7an
Stone leaks--3 at H, 1 at D, 1 at B.

_gineer'tng in,__su.pportof Power Forecasting_ _-: " • v --_..: -_ _ _- r

A Quarterly Savings Report showed electrical savings ofpower
:i_58,007for the first _.;oquarters of _I-62, effected by util-
izing interruptible po_.zer.

lO5-11?abe Problem

A report _..rasissued sum;narizingthe results of the 'Luvestisations
to date on the nineteen transverse process tube cracks _f._ichhave
occurred dur.tngthe past t_.;oyears at lO%-K reactor. Results

•_"= fati_ue ccurth_.,-indicate these tube failures to be of _._ t_._eo
at the top of the tube, transverse to the longitudinal axis,
generally occurring at an angle of h5 degrees to the surface of
the t_bes, and origlnatin_ on the tT_ernal tub_ _ ,"sur_a.e, lt
is concluded that these cracks are cause_ b_ a comb_uation of
short radius bend__n_Sof the process tube due to 7raphite distor-
tion combined with cvc!lc theriTm!stresses :rhicb.produce s. i'_.ti'._us
t_pe of failure. This problem is felt to 'bepeculiar to ti_eIC_-_'
reactor because of the trunion block confi_aration uti!ize_@ :__-.
the graphite stack design for this reactor. _nce no tube
with less than three years of ser_zicehas _ret_a_!., tn t_is
manner, an interim measu/rebed/ugtaken is to replace all tubes
i.nthe central zone of "_ reactor that are older t_._ 3 _,......
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Vertical safety rod channel ,@48at 105-C was examined follo_zing
removal of the rod from service due to binding. _xaminat_'on
indicated a sllp plane in the graphite stack typical of that
observed previously in this portion of the rod patte:_ with
both tube and filler blocks protruding into the charmel approx-
imately 1-3/h inch. A B-sized vertical safety rod will be
installed in this charmel as an interim measure.

Horizontal Control Rod Track Block Removal

An attempt to remove track blocks from I{CRchannel 17 at the
iO5-_u_reactor _Tasunsuccessful. This attempt was part of a

:_C?channelplanned effort to install graphite sleeves in one ,-
to prevent 3X System.ball entry h_to the channel.

The outer six feet of the K area HCR channels have no track

blocks and the side filler blocks are keyed to prevent their
movement into the channel. Due to a reduction in 41ctn of t_!e

channel _ the outer s_: feet, it _as iz_possibleto pull the
blocks out. _uipment to split the track blocks before removal
is being designed.

®

__ _ Date Outage
Do:.m Uo ;.bur s 2emar'_':s

"9 -.3"Tr, mm,",'D
.2 . _u.'-_',JJ. k}.,.,.

!/2 I/!L [,h.5 Leak testin_7 and tube reo!acement.

1/7 i/I0 57.8 9_emovalof an _,_I:.Cregular metal rupture
from tube 20:_''oc.Tube replacement.

i/!3 1/29 3:33 3, _(.],er:ule<.. charqe-disc':mr,-ea%.:_re,_,lace-..

_+ of 3),0tubes. " _ "=__ " _ _-'
mainten_.ce.

1/29 I/2O 0.7 Panel!it trip <ue to fluctuation _u
_a_er pressure :,<:i!e&,'d_,otl_,..5 .........

C Z_.CTO2_

1/9 !/< -0.7 .!emova!of _-:!_:]-i'eta! rupture from
_uoe 327!.

@
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C R/ACTOR (continued)

1/16 1/19 72.9 Removal of an oversize I_LZnatural
metal rupture from tube _63.
Probologging and miscellaneous
maintenance.

1/23 1/25 h2.8 Leak testing and tube replacement.

1/28 1/29 26.6 Lea/:testing and tube replacement.

D I_ACTOR

1/]. 1/4 68.3 Charge-discharge following lea1:test%ng.

]./7 I/9 h6.2 Leak testing.

1/9 1/10 28.1 Removal of an _°:_:_regular metal _ao_ur_o
from tube 2773.

I/lh 1/!6 42.6 Leak testing and tube replacement.

1/20 1/20 0.2 Power surge due to the zrouuding of a
p_¢er l_ne.

I/2h 1/26 h2.1 Les/_testing and tube replacement.

anelll_ trips £ue to osc__la_°u_:!/27 1/27 3.k _rO o. '-,- "1 "'
gauges.

]./30 Still Do_,m Removal of e_n".L_-__°_ rer:ularme_a___ ruotur_
from tube 237]..

12/31 I/!i 3[_.0 Schedu!_ charce-dischar:e _z_.r....._:_'
meritof 1.,30 tubes.

/ " /'_ b.7.2 Leak test _,'_ e2_: tu"e ,..n._acc_n..... _.l,/lo l .'.__ ...."" . .... '"_: q ..... _

_-a_loop trip due to a ro!race-too _:zw- _i • ..

the !ooo compressor "hen "-'Lm;b!e:-

po_:erl_rlesto_ether.

I/!O !/12 :_p.o ::ater l,a,,_nd tube rcp!ac:_ment.

_l;/__0 1/20 _.7_.6 .,T_.._,_te st Lur_ m_.d .'"_.,_oo__.-,__.._r,_.,_.._._,n..__t.,
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H REACTOR

12/31 1/2 32.1 Removal of an ,I&E-Emetal rupture from
tube 2667. C_mrge-discharge.

1/4 1/5 30.5 Leak testing and tube replacement.

I/7 I/8 28 2 Removal of an _-_!, metal rupture from
tube 2580. Tube replacement.

1/9 1/9 1.O Successful quick discharge of _ _D-_
metal rupture from tube 2576.

1/ll 1/13 51.6 Leak testing and tube replacement.

1/13 1/13 1.8 Three unexplained Panellit trips.

I/!6 1/18 32.5 Removal of an i£:_-,_metal rupture from
tube 1968. Tube replacement.

1/21 1/22 32.0 Removal of an _E metal rupture from

tube 2669. Tube replacement.
1/25 1/26 29.3 Removal of an Ig_-_ metal rupture Lrom

tube 317L.

-/27 Still Doom ocheduled tube replacement.

I_ _CTOR

1/23 1/27 102.5 Removal of an Ig_ regular metal ruptur_
from tube L_667. _cheduled cilar_e-,!is-
charge and maintenance.

1/27 1/27 0.5 Tripped by loop i :;henthe control valve
pac]_ingfailed.

_cne..uledcharge-discharge an_ r,iscs!-I/2 ?o.6 '
laneous ma._tenance.

I/6 I/_ 1.1 ;ianualtrip due to insufficient control
ro'."_.

!/_ I/9 33.5 ".iscel!s_.eousnai_ntensG_ce:tor!:fol].o_:i__.-"
a dual 3ec],.qnan trip. (1.o, 2 "ec_:r,_.

cia_cuit ,,:as cause,-'._to be b_,o.sse,:i b_an electrical identification tab

_.fl_i.ch .drop:pe"" _=to a _."_}.a:_).
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_'_REACTOR (continued)

1/21 1/23 hb.5 Removal of an "I&E-Emetal 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 4.3 Unexplained Panellit trip.

1/Ph 1/24 1.? _cemovalof an IZ_-Z metal rupture
from tube 2571.

:4/27 1/28 33.0 Tripped by the crosstie system _Thenthe
i_3high-lift discharge ].inechecl:
valve malfunctioned at (70).

RESF_RCH _D DEVELOP_TT - EXIST_,TGR/ACTOrS
.umm-_I_mm_ _ - B - , _ , L -- j_- - : -- -- : ..m

S_.ines

A straightener for the reclamation of used sp!ines has been
_mccessfully demonstrated and is in current use on a test basis
at I,_reactor. Application at the remaining reactors i_ plm_neg.

The first of a large order of nonpoisonous splines _Tasreceived;
initial perfo_zance of the splines for obtaining flt_ traverses
_as satisfactory.

E-fTLoading

The second E-N core loading in the H reactor was be_u_ discharged
at month end; nattu-a!uranium _._illbe recharged. On t:_ebasis of
_ioture statistics analyses by Process Teclu%olo_,-,_ opti_nm
discharge e.xposureof 750 :_,_/T_as indicated to _ulufactu_in_i.
Rupture e£fects :_ereless significant ths_ntube replacement _.n:_
_;ater leak problems; therefore, the second load_g "lasftu%to
8'i'_:_'_/Tprior to discharge. Fltu[mapp_%g of the D-!:!oalin_

.I -uindicated a rupture severity index of twice that _ a n_._ural
uranium Core.

Effluent "later Data

The table below sho:,;sthe average concentrations of ra _ioisotooes
on reactor effluent _._aterfro_,_samples tab:en_urtu_ i._ecerber!!_,Jl.

Concentrations are in tu_it,s of picocuries per milliliter:

,, _ ,_ .... ,
',mnrll , _,,iil ,_iii , ' .... _,_',' ,ml,_ _i_,,_ , ,_[', ,,,, , II ,, ' _, '
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Effluent Vater Data (continued)
m_,m_ _

Reacto___r As76 p32 Zn65 I.;p 239 c._l

B 62 3.9 27 71 28o

C ' 76 7.0 ll 135 530

D 103 9.8 * 130 -;',-

O_ 86 6,5 II 120 _70

F 56 7.2 18 160 IlO0

H 76 5.7 8 85 56O

I_ 52 6.9 9 81 660

I_,_ 87 10.4 • 16 _7 570

:YNo--valid resu'Its

Recycle Program

The composition of enriched recycle fuel as of December 31, l_}].
is given belo_¢:

Percentage of 7ecycle Fuel in _ ," ' "_nz_cnec,_hel (by tubes)

3;, 82% 5Li 6h7] 691 6 "" 92: o6

VSR's 105-C

Testing of a prototype I05-C reactor sized flo::iblevertical ss,fe_j_-,
rod has continued. !t has been determined that altb.ouc!_.the ro_"
configu_ration_ill satisfactorily pass L'_.d,srpo_/erthrouch a tl'_ree-
_.ch distortion in a si_-foot !en_th of chsrn_e!,the rod coul? uot
pass t_hroughthis distorted channel under :h_ootes-b_.,_;:'.ue to ro,"_
bucklinZ. Additional .uuidedrod _ ...... ,._ ......drop tes_s a_ und_ _ ::a- to .....t_r-

mh_.ethe maximum stack distortion ,rhich can be accorno:'ate'Jby ti_e
present rod desi_n.

Dumper _ 7:-u,,ec Deve!op.ment

Dumoer fuel "bestresults from reactor are oeing .............._:.,_
Oi!_.:-Bfuel e].ementschar_@ into D reactor for i_.vosti_ationo_"
dim.ensional stability :.:eredischar_e_[at their sc'::edu].e,-_7oa!
e:._osure, of pO0 : :....,i_.'"/_'on 1/1/,12.
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@
Nickel Plated Fuel Program.

_,;entTcolumns of nickel plated OI_,[fuel _._eredischarged from
DR reactor during the 12/31/61 outage at an est_ated expom_e of
750 _@£D/T. _¢o of the columns were examined immediately after
discharge at the IO5-DR tech viewing pit _;iththe following
preliminary observations:

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

2. Nickel plate was observed to be penetrated in the
arsain contact _d.ththe process tube _ribs.

3. Several pieces were noted to contain a net:_ork
of fine hairline cracks in the plate.

One column containing a rupture suspect _Tasdischarged late in the
outage and subsequently covered with other metal, t_enty-eight of
the thirty pieces have been recovered and :Tillbe examtu;_d.

Coextruded Fuel
- i J , _ .....

A fuel column of zircaloy-clad 7£_ fuel _Tasdischarged from i_,/reactor on 1/3/62 at an average tube e_osure of !I_9__','D/T.

P_.CTOR IDDTi_!CAT!OiTPROOPJdi

Overbore ,FuelDevelopment

The first overbore fuel element failure :.rase_erienced on 1/1'6/52,
The metal _,,Tasmacl%ine-charged into a smooth-bore aluminum process
t_be on 8/I/61, and _zas mach_u,-c_scharoec at sz e_'_osureof _l
i:fD/T,or 79,.%of goal. The rupture _zillbe scheduled for enam_.-
ation by Radiometallurg-g and final classification of the _u)tur_
t_rpe:_i!!be deferred until after the exam__nation. Visual fi_spec-
tion of the ruptured piece revealed four dsma_e_ suooo_t rs_ _
severe Troove corrosion attack (to the A!-,_i),_uu_severe l_otarea
corrosion on the bottom half of the element.

The alumhnum tube _:asnot recharged _ith fuel.

[_ineteenco!uzns _ere rechar_e_!durin_ the ruptu'_eoutage. Four
t.[erelong fringe-zone columns an(?.fifteen ':'ereshort centrai-zone
colugs.
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S ck RodCo  ti s

A study is being made to determine the maximum number of SCR,s
_¢hichcan be out of service such that the remaining HCR,s _,Ti!l
keep the NPR Just critical under accident conditions.

NPR Fuel Developmentii[L -- I II Z :

The five 23-in.chNIEI elements charged into I'._._-IDecember I-L,1961
to evaluate the effect of pre-irradiation warp condition on fuel
behavior have reached an exposure of 850 I.Z_./T.

Five 23-1nch N_l elemauts charged in I_lq-2on September 17, 1961
to evaluate high exposure fuel element dis%ortion and _Jelling
have reached an exposure of 1910 _.__D/T.

Four capsules containing enriched Zr-2 jacketed fuel samples to
determine the effect of jacket uniformity on localized jacket
straining _._erecharged into DP_reactor on January 7, 1962 for an
irradiation period of about 100 days (ROOO I._._D/Te_osure); ct_rent
exposure is 50 _._'_3_.

i.__P_Gra,phite i,I_, adiat!on _

_zo capsules conta_zing .'._i_.'_graphi_,eare t_der __._l_,c,__t..onat t!_
GETR and are performing satisfactorily. The mea'_uredtemperatures
of the graphite specimens range from 3._0° to 7_0° C. Tl_efirst
capsule is scheduled for discharge on _.hrch17. At that time a
third capsule will be char_ed into the position vacated. The
second capsule is due to be discharged __a3_ 1.9_nd "_illbe repl.acc_'
b3_ a fourth capsule containing some of the soecimeus irra_'iate._
in the first capsule.
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OPERATING _ERIENCE

Production
L,rll.,J_

Reactor input production (_'ID)was 3.7% above forecast; 0.8%
above at the si.xold reactors and 6.6% above at the E's.

Over-all time operated efficiency was 69.L__(66.2,_forecast);
63.4% at the six old reactors and 87._,oat the K's. Efficiency
was low at the old reactors due largely to scheduled outages

for tube replacement°

',,_ithimproved operating continu._.tyat the older reactors,
flattening efficiency also increased. LTonequilibrium losses
were higher than normal su_mer and fall values, primarily as
a result of the increased time required to raise the power
to the higher winter-t_ne power levels; ho_ever, the average
loss per startup was about 0.3 e_aivalent day, the average
of 1961 perfo_nance. .

Power level

There was no increase .inthe co,_ined reactor instantaneous

power level. The administrative level of 2310 me_awatts ;,,_az
reached at C reactor with an increase of 1._me,awaits. The
power level at B Reactor was increased hO megawatts for a
record level of 1935.

Fuel Ruptures

Three ruptures, two I&E relD_!arand one I&E enriched, _ere
removed from tl_ reactors. The regular metal _ptures _.._ere
at C and D, the enriched at B.
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Power Level Limits
B, D, DE, and F - tube corrosion considerations. H - _mpture
control consideration. C, KE, and _._- administrative limits.

Tube Replacement

Five htmdred seventy-five process tubes were installed; 364 at
F, 189 at H, 12 at C, 6 at B, 3 at D, and one at I_4.

_ater Leaks

Ten process water leaks were corrected_ five were tube leaks and
five were Van Stone. Two of the tube leaks were at B, 2 at D, _nd
one at C. Four of the Van Stone leaks were at B and one at,H.

Follo_.zlngsuccessful completion of off-reactor testing of the
prototype I05-C Reactor flexible vertical safety rod, this rod
was installed in channel No. 35 at I05-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 ti_ I.$8
seconds, which is well within the process standard requirement
of 2.5 seconds.

R_CTOR OUTAGES

B _IFACTOR

Date Date Outage

Do_a_ _ Hours Remark_

2/11 2/12 29.7 Leak testing and tube replacement.

2/13 2/13 0.5 Adjust water flow on three [_amma
monitoz_;_ sample l_I_es.

2/!L 2/16 hS.L Leak 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 thcrv_ocouples.

2/26 Still Removal of _u_I_.'_Z-_eta! rupture
Do,au from tube 2h63, leak testing _nd tube

replacement.

®



@
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C REACTOR

2/3 2/5 39.6 Removal of an I&E regular metal rupture
from tube 2289, charge-discharge _d
maintenance.

2/5 2/5 1.5 Panellit trip due to loose spline cap on
tube 0670.

2/15 2/22 lh2.4 Front pigta_,lleak at crossheader adaptor
on tube 3256. Scheduled charge-discharge
and maintenance.

D REACTOR

1/30 2/2 51.0 Charge..dischargefollowing rupture removal.

2/7 2/9 23.0 Leak testing and tube replacement.

2/9 2/9 0.3 Replacement of faulty front-face cap.

2/16 2/18 _0.9 Leak testing and tube replacement follow-
ing a Panellit trip.

2/18 2/19 14.0 Removal of a stuck I&E regular metalmlpture from tube 3775 and tube replacement.

2/21 2/21 O.1 Unexplained Panellit trip.

2/23 Still Scheduled charge-discharge, maintenance
Down and replacement of approximately _00 tubes.

DR REACTOR

2/6 2/8 59.5 Scheduled charge-discharge follow_u_
leak testing.

F REACTOR

2/7 2/9 35.6 "_iscel!aneousmaizltenancefol!o_hn_ a
Panellit trip.

2/10 2/26 41!.4 Scheduled tube replacement.

2/27 2/27 6.3 Adjust radiation shielding on ",_"test _ole.

H RF_CTOR .

1/27 2/13 L07.6 Replacement of 1300tubes, charge-die,charge
and miscellaneous maintenance.

2/13 2/13 2.7 Correction of abnormal _._aterpressure on
tube 3L7i_.
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2/16 2/18 56.5 C_mrge-dlscharge following a Panellit
trip.

2/19 2/19 0.7 Unexplained Panellit trip.

I_4REACTOR

2/13 2/16 72.0 Scheduled charge-discharge and
miscellaneous maintenance.

2/16 2/16 8.0 Adjustment of Panellit gauges for
5 pump operation.

2/24 2/25 34.8 Unexplained Panellit trip and miscel-
laueous maintenance.

F_%RCH AND DEVEiOPMENT = _TIST_G REACTO_
11milljl i , 11,, i i u ._ i l li l mlrill

Self-supported Fuel

A rupture classified as a groove-cozTosion side failure was

O experienced in a CIVN-S fuel element on 2-3-62 at a tuSeexposure of IO03 _@/D/t. Failure was apparently due to
severe corrosion attack. Visual observation revealed six of

the eight support rails _ere damaged, resulting in improper
fuel positioning in the process tube during irradiation.
_,;oiC_-S columns _ere discharged from i(,JReactor "_ithout
difficulty during the 2-13-62 outage at an exposure of 800

Bumper Fuel Development

Irradiation of these elements proceeded uneventfully,

O_er Programs

Irradiation of nickel plated fuel continued uneventfully.

One column of coextruded zircaloy clad material _JasdischarEed
from i$JReactor during the 2-13-62 outage at an exposure of

E-N Load

The second _.i_Load in H Reactor :_asdischarged at the end of
JanuaI-y. [he large batch dissolution of the _-metal from the
firs E-_!core has been completed but a%alytical results have

not been reported. The blanket of the 3-_._ loadfringe rema_iqs

in the reactor and _.zillbe discharged late in CY 1962.
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Effluent Water Data

i ii ,, , ,,, ,,,

The table below shows the average concentrations of radioisotopes
in reactor effluent water samples taken during January 1962.
Concentrations are in units of plcocuries/cc.

Reactor As76 _2 Zn65 . 239 _i.... _P -- Cr_.L-

B 68 4.4 * * *

C 91 8.8 36 180 I!00

D 64 7.4 18 150 680

DR 63 9.6 47 I00 860

F 50 8.I 61 160 2600

H 6O 7.O 9O 9O L60

ICE 54 ll.4 18 90 680

_J 55 IO.9 15 Ioo 8oo

* Insufficient Data

Reactor Effluent Studies

The study report on the feasibility of disposal of th_ reactor
effluent through an.inland lake has been completed. _ne results
of this study indicate that a significant reduction h_ river
contamination will not be realized by discharging the reactor
effluent to an artificial lake prior to its return to the
Coltuubia River.

P!nchbottle Program

Three samples of irradiated, recycled enriched uranium have
undergone isotopic analysis. Analytical results for ilp 23_
_Tieldare o_ivenbelow together with theoretical values. The
obvious discrepancy bet_een theo_£ and anals_ical results is
being investigated.

@
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Neptunium Yield from E-Metal

237 Np237 G/T (T!}eoretical)'Sample ......

A. Recycle 2.92 2.I0

B. Recycle 3.40 2.75

C. Recycle 4.33 3.15

D. Virgin (Comparison) 2.70 2.40

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

Xenon-Override Test - B Reactor
,. , , ., i , J - :- "

Planning for the production test of the partial xenon-override

has been with charging scheduled during the
core completed,
outage of 3-1-62.

Safety Control Studies

Relief was obtained in the administration of total control at
DR _eactor as a result of co_arison tests (PT IP-_h7-C) made
during Janua_-Z and February#.

_ile Reactivity S_udies

A renormalization in the accountability program is again pl_uned
in conjunction with Nuclear Materials for July 1. Predictions
are still about 1.5% higher th_l desired on plutonium recovery
from E-metal.

Control Zfficiency Studies

?fork is still in progress on control rod logic circuits. The
production test sponsored at I_,JReactor for I_D for the purpose
of obtaining empirical transfer function data _ill apparentl_

need a supplement to permit deliberate rod movements large
enough for test purposes.
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Shield Protection Studies

J_ J

The 125 depleted uranium pieces for Fr IP-400-C have now been
fabricated. A lO0-tube block will be loaded with these pieces
upstream of the regular charge to determine their effectiveness
in reducing front-face radiation levels.

F_ Crossheader Expansion Jolts and Guides , B, D_F, DR_ _'!Reactors'

Rear crossheader expansion Joints and crossheader guides have
been successlkullydemonstrated as a means of alleviating the
problem of rear crossheader vibration and thermally induced
stress at the ends of the headers. Document _D_-72575has 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 _ork platform, (c) anodized
tubes and insertion devices, and (d) decontamination.

Operational Fueling Facility

operational fueling were performed on February 9,
tests at iO5-I_

and were completely successful. Ten tubes were refueled while at
equilibrium po_rerat an average rate of one ever_ythirty minutes,
a rate sufficient to meet the reactor's continuous refuel_ig
requirements.

ire_mpera_Lre Monitoring Equipment

The ll6-point model of the high speed sc_ning 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 ._.DDIFICATIONPROGIb__I

overbor_ Fuel Development

Two columns of overbore-size bumper fuel elements were d_cll_,roe_
from C Reactor d_uringthe 2-16-62 outage at an estimated average
tube exposure of 765 r_D/t. Ho further discharges of self-supported
overbore fuel occurred during the report period. The faile_ element
referred to in last month's report rema%us _z storage " "_• a_a___ _ radio-
metallurgical examination.

@
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Zirconium Tubes
i .... •

Preliminary designs of impact extruded replacement inlet nozzles
and caps for possible use at *.,he 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.

_,I PRODUCTION REACTOR
, , ,i ,

FuelOevelo

The five 23-inch NIE1 elements charged into I_-l on December lh,
1961 to evaluate the effect of pre-irradiation warp condition on
fuel behavior were discharged 2-17-62 at an exposure of 1075 _o_/t.
Cursory examination of the discharged elements indicatesno grossly
abz_rmal distortion. The elements will be stored until precise
dimensional changes can be measured.

I_R-1 was recharged on 2-17-62 with a thermocouple element to

O evaluate the reliability and sensitivity of the thermocoupleelement as a crud film detector. Other objectives are to
measure the texture 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 p!{control. The
thermocouple element and the four NIE1 heater elements in the
charge are scheduled to a 2000 }_'_D/tgoal.

Five 23-inch N_l elements charged in K_-2 on 9-17-61 to evaluate
high exposure fuel element distortion s_d swelling have reached _u
exposure of 2385 I_'_/t.

On 2-18-62, two NAE1 '_fuel assemblies _ere charged irl_R-3 to
permit further testing of this loop, which has been modified for
the irradiation of N Reactor prototype fuel elements _uder i_P.e_ctor
conditions.

Four capsules containing enriched Zr-2 jacketed fuel samples to
determine the effect of jacket uniformity on localized jacket
straining were charged 'intoDR i{eactoron 1-7-62. Tar_et ,_:_osure
is about 2000 i,_D/t. Current exposure is 300 _FD/t.

* iL_l i_Reactor, concentric tube assemblies, enriched uranium,
first model.
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_oM : R L. Plum, Chief _v#
Reactor Operations Branch

smm3mcr: FD_HLY REPO_g - MARCH 1962 HAN-80948
Report #3

OR:GTO-RGR

T__GONSISTS OF__PAGE__.

OPERATING EXPF_RI_E __
Production

_ i,

Reactor _t production (_D) was 9.6 per cent above forecast;
12.8 per cent above at the six old reactors and 6.4 per cent
above at the K' s.

Over-all time operated efficiency was 73.2 per cent (66.1 per
cent forecast); 69.5 oer cent at the six old reactor_ and
84.4 per cent at the K's. Efficiency was above forecast,

particularly at the old reactors, due to less outage time thanforecast for maintenance and the correction of water leaks.

Power Level
m L ' ]1 I1

There was no increase in the combined reactor instantaneous

power level. The individual reactor record po_;erlevels _¢ere
increased 5 megawatts at B (1935 to 1940) and 30 megawatts
at D (1945 to 1975), the latter being an all-time high for
the five old reactors. A new monthly production record _as
achieved at K_, exceeding the previous record of December, 1961
by 3.5 per cent.

Fuel Ruptures

Seven ruptures, four I_ regular and three I&E enriched, _:ere
removed from the reactors. _:o of the regular _etal ruptures
_ere at DR, one at B and one at _[. The enriched ruptures _ere
at H, KE and IG;. The Z; rupture was a coext_ded zirconium-
clad fuel element charged on a production test.

@
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@
Power Level Limits
-- -- - ,, _ |ul m

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.

__ _ Immr m

Tube Replacement

Seven hundred fifty three new process tubes were installed;
402 at D, 218 at DR, 119 at C, 4 at each H and I_, and 3 at
each B and F.

Water Leaks

Eleven process tube leaks were corrected; 7 tube leaks and 4
Van Stone leaks. Three of the tube leaks 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 DR.

@ -_RiserFailure I05-D Reactor

A pre.viouslyrepaired section of the near res_ riser of
D reactor was inspected when leaking was reported, and
extez_ive 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 OUTAGES

Date Date Outage
Down Up Hours Remarks

B Reactor

2/26 3/31 79.9 Lea/(testing following rupture removal.

3/9 3/11 39.7 Removal of an I_ regular metal _pture from
tube 2378. Charge-discharge and leak
testing.

3/12 3/13 19.2 _Oorrection of a spline-cap leak.



3/19 3/20 26.9 Leak testing and tube replacement.

3/31 St_ down Water leak. Ch_rge-discharge.

C Reactor

3/10 3/18 192.1 Scheduled charge-discharge and tube
replacement; miscellaneous maintenance.

3/18 3/18 0.3 Unexplained Panellit trip.

• 3/27 3/30 75.9 Leak testing.

D Reactor

2/23 3/11 388.8 Scheduled replacement of tubes. Charge-
discharge and miscellaneous maintenance.

DR Reactor

3/2 3/3 44.1 T_ate__eak. Charge-discharge & miscellaneous
maintenance.

3/1_1 3/13 39._ I&E regular metal rupture in tube 1078.

3/15 Still d_n I&E regular metal rupture in tube 1584, and
tube replacement.

F Reactor

3/1 3/2 42.9 Leak testing.

3/26 3/27 43.1 Scheduled charge-discharge.

3/27 3/28 2.7 Low pressure Panellit trip due to re_ cap
leak on tube 3984.

@
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H Reactor

3/12 3/14 53.6 I&E regular metal rupture in tube 1372.
Charge-discharge.

3/15 3/15 0.7 Two unexplained Par_llit trips.

3/15 3/!6 16.4 Leak testing.

3/18 3120 32.9 Lea/ctesting.

3/29 3/30 32.3 Removal of an I&E-E metal rupture from tube
I_.69.

3/31 Still d_m Tube replacement.

!C_Reactor

3/5 3/8 77.4 Scheduled charge-dischax'ge°

3/28 3/31 83.3 I&E-E metal rupture in tube 2091. Charge-

discharge.

_'1 Reactor

3/12 3/1_ 3h.6 l_nual trip due to a production test (2T-397-A)
_pture in tube 34h6. Charge-discharge.

3/16 3/1'7 36.1 Tripped +dueto a heat ,'rle. _ _ _'-

PJ,SFAROH AI_DDEVZLOP_,_I_- LXIST_IG R2L_CTORS
_m_m_,+_i_P: + . .. _ _ _ c__ - +_-- .+_ _ -+ : :i,,

VS3 Cha._mels- C _eactor

Arrangements have been completed to obtain 12_Yexcess ur_achined
pieces of lJreactor graphite for use in the p1"otot_e VSP_sleeve
installation at C reactor. This graphite _ill be used for
fabrication of test sleeves in the initial in,.reactortest

installation planned for later this year. 7fforts _ere rmde at
C reactor to broach 7SR channel /hl. The broach±_ accol_lished
decreasea rod insertion tlne on the cha_nel fro_ 2.h! second_
to 2.22 seconds, but the over-all results are not considered as
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successful as previous broachirg_efforts on other channels.
In the efforts to straighten the channel, graphite was
re_ved from the tube block of process channel #4092 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 _ater leaks
encountered at this reactor. No operating difficulties have
been encountered with this prototype during the first operating
cycle.

Self-SupportFue_ l

T_o columns of KVN-S fuel elements having an exposure of
780 MND/T were discharged on 2/13/62 from _ reactor.

Buyer Fuel Development

T_o columns of bumper fuel elements were discharged from D
reactor on 2/24/62 at an exposure of 400 I_JD/T. Both columns
have been sent to 105-C for post-irradiation ez_mination.

Other Programs

Seventeen columns of nickel-plated fuel were discharged from
DR reactor on 3/2/62 at an estimated e_posure of ilO0 _*_,D/T.
The two remaining columns of coextruded fuel _ere discharged
from I6_Jreactor on 3/12/62 as a result of a rupture occurring
in one of the columns. The colunm containing the rupture had
an exposure of 1647 E,_/T. The cause of failure has not yet
been determined.

Effluent _VaterData
...... ,,,, ,i , ,

The following table sho_¢saverage concentrations of radiozuclides
in reactor effluent water from samples taken during February,
1962. Units are in 10-12 curies/c_ _O,
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Reactor &s76 p3__2 Zn65 _ Cr%___l

B 77 6.2 17 llO 450

C 117 9.4 26 31o 580

o 94 8.7 45 _o llOO

DR 97 8.0 61 170 l_O0

F 66 7.8 34 140 970

H 62 6.7 ll ilo 5o0

KE 7,3 15 25 120 880

KW 65 14 14 60 360

All data were taken with the reactor cooling water at a nominal
18 ppm alum feed.

Kffluent from Nickel-Plated Fuel Elements

Final effluent samples from individual process tubes at I05-DR
loaded with nickel-plated fUel elements showed no significant
change from earlier reported results. For several months, the
average p32 concentration has been lO to 20 times the riser
concentration. Results are being summarized for inclusion in a
full report on the production test.

Ba_3X 'restof Prototypic Hose Handli_ngEquiP.meut

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 cham_els simultaneously in a lapsed time of
less than four minutes. A number of minor mechanical modifications
are being made to improve the reliability and efficiency of the
mechanism.

Tube Replacement

A prototype graphite drill for charmel reconditioning e_bodying
front graphite removal, one-piece drill s_haft,and work-
platform mounting was used at DR reactor on _._rch20 and 21
to drill about 80 channels. Operating time cycles of five to
ten minutes were established. The drill bit was a carbide-

tipped shell end mill. Drilling was performed front-to-rear.

Subsequent tube insertion was more difficu!t than anticipated,and a new cutter head design is being tested.



e

o

Files - ?- April 10, 1962• •
VSR Channel Rehabilitation

iii ;ll i i _ ,J ___

Parts for the tooling test mockup have been fabricated. This
is 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 Assistancelilll

Initial operation with the enriched core test to reduce'minimum

downtime proved successful. The measured reactivity gain
with the core of 50 enriched colurausin B reactor was consistent
with a calculated gain of l_ mk. Although the initial power
levels utilizing the enriched core were conservatively main-

tained at a low level, the initial performance indicates thatwith experience startup efflclencles utilizing the enriched
core will be little different from normal startup efficiency.

Difficulties _ith 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.
Ho_¢ever,the operating efficiency has not been significantly
affected, because the sticking either has been corrected or _as
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.

0verb0re Fuel Development

Performance of ths overbore fuel at C reactor was normal with

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

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

Five 23-inch N_-l elements charged in _R-2 on 9/17/61 to
evaluate high exposure fuel _lement distortion and swelling
reached an exposure of 2860 ._3/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 charged in KER-3 on
2/18/62 have reached an exposure of approximately 310 }_3/T.

Five }i&E-1fuel elements were charged in KER-h on 3/7/62
to provide loop operating experience with a partial cba*ge of
NPR fuel elements. Current exposure is 160 ?_D/T.

Four capsules containin_ enriched Zr-2 Jacketed fuel samples

to determins the effect of Jacket uniformity on localized jacketstrain, which were charged into D reactor on 1/7/62, were
discharged on 3/17/62 at an exposure of approximately 10OO _.J_'.

i,_RGraphite Irradiations
-- : i,i li[ mm_ -- Jl __

The first capsule containing specimens of I_R 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 :TPI%.
Physical measurements will be _ade and the samples recharged
into the GETR at a later date. A capsule containing ne,_Tsamples
was charged into the reactor replacing the capsule which _:as
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 _,L_rch3 and L. ",Toappreciable differences were found
between the mockup and actual stack measurements.
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THI9 ME:NT CONS, ES';'S QF_AG

_

Production
_._ - _ __ .....

Reactor input production was 100% of forecast; 1.,3% below at
the six old reactors and 1._ above at the K's.

Efficiency

Over-all time operated efficiency was 68.2%; 63.5_ at the six
old reactors and 82.2% at the K's. The low efficiency _,zas
due in part to outages resulting from an electrical po_:er

failure on April 6.

Power Level

There was no increase in the combined reactor instantaneous

power level or the individual reactor record po_er levels.

Fuel Ruptttres

Eleven ruptures, five I&Z natural, t:roICC enriched, th:_ee
overbore I&E natural, and one _,___zereremoved f'romthe reactors;
3 of the I&E natural ruptures _,rereat D and t_roat D2_;the 2 L _-]
enriched and 3 overbore ruptures _:ereat C. The 3 overbore
ruptures all occurred at the same time in the sa_:etube,
apparently due to a "hot spot" in the flux pattern.

Po_er Level Limits

During the report period, po:zerlevels at the B, D, I:a_} k"
reactors were primarily restricted by bull:outlet temperature
limits. Tube corrosion considerations restricted po_:erlevels
at DR and F reactors. The po:,zerlevel at C reacto__ :as
restricted by both administrative and bulh outlet tc:_eratuze
limits.
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_I_ENANCE & EQUIPmeNT EXPERIENCE

Tube Red.cement

Five hundred fifty-nine new process tubes were installed; 353 at
B, 190 at H, 8 at D, 7 at DR and one at C.

T.VaterLeaks

Twelve process tube leaks were corrected; 3 tube lea/csand 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
---- l Jl,

A total failure of the electrical power supplied to the i00 areas
from the BPA System occurred on April 6. A preliminary report of
this incident has been issued (_I-73389).

This incident tested the response of the steam boilers in the
184-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 _as very
good as measured by the ratio of the heat input to output, and
good control of the critical feed _ater system was maintained
throughout the acceleration cycle_ Similar instrumentation
changes are under _ay at the po_zerhouses in the other 1OO areas.

RFACTOR OL_I_AGES
....

Date Date Outage

Dow__n U_ Hour___2_s Remarl___s

B Reactor

3/31 L/I 38.2 Leak testing.

4/6 L/7 30.3 Power failure trip.

L/8 4/9 25.6 Leak testing.

h/13 Still Scheduled tube replacement. _Ytotal of 353
dozen tubes was installed.
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W
C Reactor

_/5 4/5 0.3 Unexplained Panellit trip.

4/5 4/7 48.7 Removal of an overbore size _ regular metal
rupture from tube 2969; removal of t_¢o I&E-E
metal ruptures from tube 2995.

4/12 4/I_ 56.6 Leak testing. Inspection of the overbore size fuel
elements discharged from tube 2969 on 4/5 failed
to confirm the presence of a rupture. Leaking
tube 1468 was replaced.

4/16 4/16 0.6 Correct rear connector leak.

4/16 4/18 57.6 Removal of three overbore size ruptures from
tube 3062.

D Reactor

4/2 4/5 82._ Scheduled charge-discharge.

4/6 4/8 34.2 Miscellaneous maintenance following a power
failure trip.

4/14 4/16 42.2 Removal of an I&E _Ltural metal ruptL_e from
tube 2281 and replacement of ti_ee leaking
tubes.

_/16 h/16 2.0 Removal of an I&E natural metal rupture from
tube 1684.

_/21 4/23 _8.1 Removal of an I&E natural metal rupture from
tube 1962. Charge-discharge s.udtube
replacement.

DR Reactor

3/!5 4/3 450.9 Completed the replacement of 21C process tubes.

4/4 4/4 0._ l_%nualtrip due to indications of high tempera-
ture, caused by faulty thermocouple.

'_/6 4/8 36.2 lliscellaneous maintenance folloTTinga po_jer
failure trip.

4/8 h/8 0.3 Panellit trip _hen spline stub "_as reprovedfrom

tube 0885.
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D_RReactor (Cont!d.)

4/15 4/18 76.4 Charge-dlscharge and leak testing following a
Panelllt trip.i

4/20 4/21 37.5 " Removal of an I&E natural metal rupture from
tube 1064. Tube replacement.

4/22 2/22 0.2 Panellit trip due to a non-seated charge.

4/26 4/27 38.6 Paneilit trip. Removal of an I_,_natural
m_tal rupture from tube 3879.

F Reactor

4/6 4/8 41.8 Charge-discharge following a power failure
trip.

4/27 Still Scheduled tube replacement•
down

O H Reactor

3/3! 4/12 354.0 Tube replacement- 192 removed, i_9 installed.

4/14 h/lh 2.5 Two scrams for thermocouple repairs.

4/15 4/15 0 2 Panellit trip caused by valvin_ of _
before Panellit gauge was ju_ered.

4/15 4/15 0.3 Panellit trip due to faulty ?ane!lit ju._per.

4/21 4/23 35.9 Leak testing and tube replacement.

4/24 4/24 0.2 Unexplained Panel!it trip.

i_ Reactor

4/1 4/1 1.2 Correction of two rear cap leaks unsuccessful
when discharge platform failed to operate.

' Ih/i 4/6 38.8 Charge-d_scnarge and raintenance fo!lo_Ti_
PT rupture removal from Loop !.

•
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KE Reactor (Cont'd.) _i_ _j_@,,i_,

4/6 4/6 O.7 Tripped due to a power failure,

4/26 4/29 88.7 Charge-discharge and maintenance following
a Panellit trip. Replaced No. 3 low lift
pump set on Project CG-883.

4/30 4/30 0.9 Two unexplained Panellit trips.

_ Reactor
__:- __ , , ,j ,imo

4/6 4/10 92.7 Scheduled charge-discharge follo_¢inga power
failure trip.

4/25 4/26 33.0 Charge-discharge following a ?ane]lit trip.

RESF_oRCHAND DEVELOPmeNT - EXISTING REACTORS
iii IIIN_ li i i IIL__ __ - _ - :: 5- - u i

- 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 _as reflected in a
bid opening with the .previous low unit price of _jlS.8h reduced to
$ii.88.

Reactor Efficiency Studie s

Preliminax-jefficiency data for the E-N loading _ho_ that durin_
the last six months of 1961 H reactor's operating efficiency
exceeded that of the four older reactors by approximately hi.
Although H-reactor operating efficiency during that period _¢as
approximately 10% lower than during the corresponding period in
1960, the principal cause of the reduction - _ater leaks - resulted
in an average reduction of nesa_ly12% for the four older reactors°

SelI-Supported Fuel

One column of KVNS fuel was discharged from [¢Jreactor on l_rch 15
with 217 _D/T exposure. Thirty three thousand pounds force _as
required for initial bres/caway. The eliptical-burper fuel test f._o

reached about 82% of goal exposure; the next scheduled lisc':_ar_e
is expected _iy Io
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Other Programs

Fourteen columns in F reactor which were charged with alternating
oil-quenched and _ormal fuel cores on February IO h_ve reached
an estimated 42% of their goal exposure. The purpose of this
test is to determine di_snslonal changes under irradiation.

Zircalo2 Process Tubes

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

A s'_ngleprocess tube graphite channel mockup is being fabricated
in support of the I05-K reactor's zirconium tube replacement
program. This mockup will be used to investigate the effects of
graphite distortion on the new process tube assemhlies--includi_E
fuel supports, tube surfaces, deflection and thermal expansion
stress, and longitudinal movement of the process tube.

K Reactor M_cer Recommendations
_ _ , , ,,,., .... , |,

Water-mixer fuel element placement has been recommended for theninth and sixth fuel position from the rear in both natural and
era-ichedcolumns at the K reactors. The recommendation was made
to obtain additional tube life to avoid or reduce aluminum tube
replacement before installation of Zr tubes. The loss in
plutonium production at the K plants through such use of m_z:ers
has been estimated to be 0.4 + 0.2%.

VSR.Channels

Vertical safety rod sleeves for 105-C reactor :_erefabricated
from excess _,PRgraphite, and off-reactor testing is under _ray
to determine the adequacy of these sleeves as a vertical safety'
rod channel liner material. Alternate designs of both pyrol_tic
graphite and alumina oxide test sleeves _:avebeen completed and
bid invitations issued to a number of prospective vendor_. The
installation of force measurement test speci_,ensin VSS charunel
_/_7at 105-C reactor _s been delayed. A recent examination
indicated that several tube-bearing blocks :_ereprotruding into
the channel to a greater degree tlmn previously e)_ected. Suitable
methods of returning the channel to the original cross-section
dimensions must be devised before the force measurement t!oc_:_
can be installed.
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Effluent Water Data
__ i ii i __ - -q__3_2 ..... 1,I, ,

The table oelow shows average concentrations of radionuclides in
reactor effluent water from samples taken during _arch, 1962.
Units are lO-12 curles/cc.

Reacto__r As76 p32 Zn65 _ Cr51

B 96 5.6 14 160 320

C 104 8.4 29 170 380

o lOl 12.5 32 loho

DR 94 9°4 * 2hD *

F 67 6.8 Ii 120 760

H 97 10.2 16 150 500

KE 164 20.9 38 310 780

_'I 130 16.2 16 140 660

(* I'bvalid samples)

All reactors were on a nominal 18 ppm alum feed for the month
except I_ and IC'I.The alum feed at both K water plants _as
reduced to a nominal 9 ppm on _rch 9 in order to attain an
optimum zeta potential value (-3 to -h mi!ivolts). 3oth plants
operated until April 12, at feed rates bet:teen9 and i0 ppm.
Results were not encouraging.

On April 12 the alum feed at I_ was increased to a nominal 13 ppm
and the effort will be to maintain the zeta potential at about
zero. The feed rate at ,_T_.,,_.Tasleft unchanged.

Zeta potential control is based on laboratory e:_eriments _:i_i_i_
show greater parent isotope removal b__ this method. Samples of
filtered water taken from several reactors indicated slightly
less phosphate ion removal at the K reactors at the same zeta
potential, but the analysis is not sensitive enough to be
conclusive.
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Tube cracking - .HReact °r

Preliminar7 comments have,been received from the General
_mgineering Laboratory regarding their review of the analysis
of the process tube transverse fatigue crack problem at I05-}I
reactor. The comments generally support the conclusions
drawn regarding the cause of this problem and the proposed program for
further izlvestigation. The development of equipment and techniques
for measuring the vibration of process tubes _Thilein the reactor anA
for ultrasonic inspection of process tubes for incipient cracl:ir_
is continuing.

Tube Replacement

Thlrty-t_o channels were drilled in I05-H reactor to prepare them
for tube insertion. A special cutter 38" lang, carrying four shell
end mills at slx-inch intervals was used. This _as done to check
an earlier generated hypothesis a/'tera test at lOS-DH that the use
of more cutting tools per channel would lower the incidence of tub_
sticking during insertion. All tubes were successfully inserted in
these thirty-two c_mnnelso

@ Cr__.iticality:Incident__._20____0i.JestAr_

The re_te manipulator vehicle _,_asextensively used during the
recover/ ,,,_orkfo!lo_Tinga criticality incident in the __,-_,°_I,< 3ui/din_.
Additional a_signments :mereexecuted to:
_j Sevelop tooling to enter the Recuplex hooch,frou outside the

room, view and cut a pipe that would drain tllei:-2ves_el
',,_ithoutlosing the seal on the hood.

2) Arrange a for]dirt for re_,otecontrol, equip it :_itha remotelj
operated po_,;er]mcksa:_to cut the _ezz'aninerailing "Lusi_3ethe
dooz_,tayof the l_ecuplexroom, and then put the ,mznipulatoron
the mezzanine floor.

_\ _ ' e

5) ..ev_sea ',"_ea_sto enter the ,hoodand, a.-_._,sealin_ _,_,,._;"'_"........._"_
ent._',to launch a pro'!_-cti!e_,to "oread.'-t,:e't_,_.,"_'"
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DEC SSIFIEDREACTOR _DDIFICATION PROGRAM' ,i , _., ,i ii, ii, ii i

Overbore _el Element
, _J. i __ ,,,o

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 IC_2
tube on the same header as 2969-C. 3062-C contained three split-
type failures and three apparent incipient split-type failures.
The average exposure on 3062-C was 670 _.gD/Twith an average tube
power of 1450 E'I. The remainder of the 4_-tube 5lock _as discharged
with the exception of the eight central tubes bearing conversion
ratio test material. Examination 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.

N_'JPRODUCTION REACTOR
awim._m,lm_mm. _ ......

Preliminary measurement data on the specimens of L?R core graphite
(grade TSX) from the first 'bestcapsule discharged from the GETP.
indicates a contraction in the transverse direction of O.OL5 and
in the longitudinal direction of 0.08%. The CSF graphite refer3nce
specimens contracted about the saz._amount as the mo-__,_ specimen._.
The amount of contraction is about 'thatexpected.

?_osure on the test specimen is equivalent to about !.3 _ears of
_?R operation. The contraction observed so far e:_rapolates to a
total stack contraction of 2.5 inches over a reactor !ifetim.eof
25 years. However, this is the first measurement _%de on this
specimen, and the influence on the observed contraction rate of the
early gro_rthinception will not be obtainable until after the
second irradiation and measurement.

"._RFuel Develo'oment
., J, - .__ J,

_ne thermocouple element charged in _-I to evaluate such an
element as a cz_/dfilm detector failed on April 14. The failure
occurred three days after reactor startup fo!lo_ing the first
decontamination of a thermocouple train and healer asse_blj. __]:e
cap on the element appears to be pushed off; further e:_mination
will be necessa/Tfin _%adiometa!lur_. _- _,._-.-.L ::iiirema_.nempty-
for the _,_--_9 modification.

L,..._ [_ _
_-2 is also empty for the CGi-839 modification. _._=__st
e:c_erimentin Loop 2 "_as designed to evaluate hich e:_osure
fuel =7_+ distortion and su:el!in_. The five _'_inc [[:El
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@

elements of this test were discharged on F_rch 28 at an exposure
of3o15mm/T.

Two NAE1 fuel assemblies, charged on February 18 to permit
functional testing of _R-3 after modification, were disc_rged
on Mmrch 28 at an exposure of 420 _D/T. The loop was recharged
on _rch 30 with eleven 23-inch NAE1 assemblies. Goal e_osure
is tentatively 1000 _D/T.

Five NAE1 assemblies charged in KER-4 on March 7 have reached an
exposure of 545 _CD/T.
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FROM R. L. Plum, Chief T_jHm DOCUMENT...... CONSISTS OF.E.2._PAGES

Reactor Operations Branch

SUBJECT:_0NTHLY _RT - MAY, 1962 HAN-809_
Report #5

0R:GTO :RGR

OPERATINC] EXPERIENCE

Production
'llnl --

Reactor ir@ut production (M_D) was 4.3% above forecast;
2.3% above at the six old reactors and 6.6% above at
the K's.

O Over-ali time operated efficiency was 71.4% (70.9% forecast);66.9% at the six old reactors and 85.0% at the K's.

Po_¢erLevel
I.... 2 _:_._ Iii,

There was no increase i__ the combined reactor instantaneous

power level or the individual reactor record power levels.
A production record _as 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, _rere
removed from the reactors. Two of the I&E natural ruptures

were at C, two at DR, oz_ at B and one at D. The enriched
rupture _as at H.

Power Level Limits

Dur_ the report period, power levels at B, C, D, F_.H
and the K reactors _ere primarily restricted by bulk outlet •
temperature limits. I_be corrosion considerations continued
to restrict power level at DR reactor.
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_INTE_NCE AND EQUIPMENT EXPERIENCE
i ,,,, , __.,

Tube Replacementm

Eight httndredand twenty-nine new process tubes were installed;
354 at F, 2h9 at H, 220 at C, 3 at B and 3 at D.

Two hundred and thirty-eight tube channels were drilled in I05-H
reactor with a new drill drive unit and the cutter assembly
described in last month's report. Tube insertion was unsuccess-
ful in 20 of the first 140 channels dried, requiring insertion
of another tube. On the second group of 98 channels, the d_,i!l
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

O Nine water leaks were 3 tube leaks and 6process corrected;
Van Stone. _+o 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 Enriched Slugs"

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 t_¢ooutside pits with the
center pit acting as a separator. A new requirement on random
loading of buckets of V_-slugsis that no slug shall be permitted
to extend above the top edge of the bucket. System geometry is
thus better defined.

P__ACTOR OUTAGES
•-i ,.

Date Date Outage

Do_nu Up Hours Remarks

B Reactor

hi_3 5/1 421.0 Tube replacement.

5/1 5/1 2.8 Unexplained Pane!lit trip.

@ ,5/2 5/2 0.9 Repa_x ball valve oil line leak in order to
discharge poison.
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B Reactor (Cont,d.)

5/2 5/2 Ooi VSR's 16 and 25 dropped out of upper limit
switch.

5/12 5/lh 4h.O Removal of an I&E natural metal rupture
from tube 1068. Tube replacement.

5/15 5/17 52.0 PCCF ma//kunction,charge-discharge and
maintenance.

C Reactor

5/5 5/9 103.6 Removal of an I&E natural metal rupture
from tube 1384. Cimrge-discharge and
maintenance.

5/10 5/10 0.2 Repair faulty thermocouple. _

5/10 5/10 i.7 Four unexplained Panellit trips.

5/11 5/12 41.8 Removal of an I&E natural metal rupturefrom tube 1159.

5/20 5/23 56.2 Charge-discharge and maintenance follo_ing
a trip when leads to the No. 4 pump motor
burned out.

5/25 Still down Tube replacement.

D Reactor

5/2 5/4 40.4 Leak testing and tube replacement.

5/[_ 5/4 0.5 Remove stuck perf from PCCF machine.

5/27 5/29 59.2 Removal of an I_E natural metal rupture;
charge-discharge.

5/29 5/30 20.9 Les/ctesting and tube replacement.

5/30 5/30 0.4 Faulty ball valve on tube 3564.
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DR Reactor
-- --ii

5/1 5/3 44.5 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

4/27 5/15 437.6 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 1_.7 Water leak. Tube replacement.

5/12 5/27 358.6 Replacement of 249 tubes.

5/27 5/27 0.4 Unexplained instrumentation trip.

5/28 5/28 0.3 Unexplained high pressurs Pannelit trip.

5/28 5/30 28.1 Miscellaneous maintenance following the
correction of a water leak.

KE Reactor

5/14 5/].6 49.2 Trip due to a leak in Panellit gauge 2483.
Charge-discharge and miscellaneous
maintenance.

5/16 5/16 1.O Correction of two rear-face cap leaks.

5/18 5/19 36.3 Repair of valve in cross-tie system.

5/19 5/19 0.4 Unexplained Panellit trip.

5/19 5/19 O.4 Improper sw_itchingwhile by-passing KER
Loop 4.

5/19 5/19 0.2 _,_nualtrip due to insufficient control rods.



I_ Reactor (Cont'd.)

5/23 5/24 33.7 Trip due to the failure of a small transformer
in loop instrumentation.

KW Reactor

5/4 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.

._SEARCH AND DEVELOPMENT - EXISTING REACTORS
, , - __ , ,

Graphite Distortion" I05,,C

The collection of graphite distortion data at 105-C reactor in
support of the vertical safety rod and graphite study program
_hascontinued. _amination 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 both tube and filler blocks _ere
observed protruding into the channel with an estimated channel
displacement of one inch in VSR channel #53 and 1-3/4 inch in
channel #47.

VSR Channel Sleeves
._lt.

Drop testing of a !05-C reactor size flexible vertical safety
rod in a mockup VSR channel lined _ith polycrystalline graphite
sleeves has continued. The sleeve section has a 2_.inch

horizontal displacement in a six-foot long arc. Minor cracking
_ms been observed in the test sleeves after ten to fifteen VSR

drops. After forty drops the liner sections have remained
intact, although cracking and considerable _.zearhas occurred on
the surface of the liners at the point of rod contact.
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Cr, ck -_Io5I-I
As part of the Investigation 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
,,i

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 fortest and evaluation is under way.

SeLf-Supported Fuel

Thirty-one columns of Cl-fNSfuel were discharged from C reactor
during the 4/16/62 outage. Discharge forces for si_een of
the columns ranged from 500 lbs. to 1500 lbs.; however, only
tkree of the sixteen columns required less than lO00 pounds.

Two columns of KVNS fuel elements were discharged from _I
reactor during the 5/17/62 outages at tube exposures of 586
_D/T and 753 P_VD/T. Discharge forces of 2500 and 3900 lbs.
were required. Both columns were recharged _¢ithoutdifficult)-.

Fuel Charging Problems

_h,_oZircaloy-2 process tubes (2557 and 3065_,_/)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 with
support ring diameters of 1.715 inch charged without difficulty
into tube 3065_'_. Flat-base fuel elements of 1.TlO inches
support diameter charged without difficulty into 25571_/. The
results of these tests indicate that at least part of the previous

charge difficulties were caused by oversized fuel pieces.

,.



Water Mixer Efficiencyi i i i i ___ i iii iiii1,11 -- ,

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 HID.
The tests employed a C process tube, with ribs reduced from
.102 inch to about .060 inch, and CIl_ fuel elements. The
water temperature between the ribs was raised above bulk
conditions by injecting steam into the bottom coolant annulus
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
5°C compared to an upstream temperature differential of about
8oC). 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 annulus 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 efficiezcy.

l

Effluent Water Data

The table below shows the average reported concentrations of
selected radionuclides from reactor effluent samples taken
during April, 1962. Units are lO_12 curies/cc.

Reactor As76 --_--p32 ----Zn65 _ ----_Ct51

B 96 6.8 44 120 360

c 123 9.o 39 12o Llo

D 104 I0.0 59 190 690

DR 94 4.9 180 390 I)_30

F 112 ii..3 130 II0 2600

H 106 ii.3 20 iOO 380

KE 133 20.I IOO 330 2000

_,,_ 151 18.6 2h 13o 66o

Ali the old reactors continued at a nominal feed rate of !3 ppm
alum in the water treatment. The alum feed rate of 13 ppm

which was started at KE on April 14 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 K_ 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.

Reac,torFundamental Trainin_

In order to encourage training _class participants to continue

their selfqdevelopment beyond the formal training classes, avoluntary 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 co_oleted their use.

Uranium Recycle, , J

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

Per Cent of Recycled Fuel in Enriched Fuel

B C D DI_ Y I.'," ._"..E !:."

April 30 Status 87 9o IO0 90 85 85 9,_ _lCO

April Discharge 62 96 97 95 58 78 96 96
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Zi.rconium, Tube Program

The design criteria for the IO5-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 ir_stallation.
These new nozzle caps are being procured to eliminate the

cocking difficulty experienced with the caps presently inservice.

Overbgre Fuel Deve_lopment

Examination of thirty-five central-zone overbore charges
discharged during the 4/16/62 outage has been completed at the
IO5-C metal examination facility. Following is a brief summary
of the visual indications of uranium core cleavage, including
the elements from the rupture tube:

Visual Positive Possible Vari- Tribes
Examina- Worm Worm fled Total In- Ingot Dingot

tion Track Track _ Pcs__t. volved Core,s Cores

Before
cleaning i! pcs. 2 pcs. 3 pcs. 16 pcs. _ 9 7

After
Cleaning 16 " I " 3 " 20 " 9 8 12
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AL1 worm track indicatiorm were in the longitudinal plane and
most extended the full length of the Z_el element. Excepting
the three split elements, only one worm track was observed per
element. Eight elements have been set aside for Radiometa!lurgy
examination. Ten central-zone 19-piece columns were disc]arged
and recharged "during the 5/5/62 outage at C reactor. Eight of
the ten colu_ms were for conversion-ratio determination, and
they were discharged at an average tube exposure of about 750
_D/T. The average tube exposure of the other two colu_u_s_oTas
840 N_D/T, with one tube reaching about 950 _0_D/T.

N_ PRODUCTION REACTOR

HP_R FIAelDeve!opment

The eleven 23-inch N reactor fuel elements clu_rgedinto ?_P_
Loop 3 on 3/30/62 to evaluate the behavior of i!fuel under
anticipated N reactor operating conditions have reached an
exposure of 465 _'$D/T. '2_o-thirdsof this exposure has been
accumulated at low temperatures because of loop operating
difficulties.

O Five 23-_nch N reactol-_el elements being irradiated in I_R-_
to evaluate loop behavior were discharged _/26/62, at an
exposure of 630 _/T. The loop was recharged on L/26/52
with fourteen o_ inch _ reactor fuel elements for irradiation
to about 2000 "_SD/Tto determine the bahavior of ,,'Tfuel at .:'_
reactor operating conditions. These elements have reache_.i
an exposure of 165 _,E._D/T.

_R Loops I ar_i2 were out of service for modification under
project CGI-839.

GraRh.ite Irradiation

_:,esecond graphite _radi_ted capsule _,Jas:lischar_ued5/19/_,2
_,.ethird capsule conti_Taesunder irradiation. T_,:.fou,_,
capsule has been cha:_ged_nto the position vacated by the
second capsule. The fc_rth capsule contains 13 specimens
_hich _ere irradiated in the first capsule to a _naxinum
exposure equiwlent to about 1.3 years in the _PR.
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@ Memorandum
,41

FROM " R. L. Plum, Chief__ _'g_ '_ts _ocUM_NV coNs,s-rs O_'--_2.PAG_,
Reactor Operati_ Branch

suBjEct:MONTHLY REPORT - IGNB, 1962 HAN-80948
Report #6

0R:GTO-RGR

OPF2_TING _E
-- - i i i i j +

Production
-- i i i Lb

Reactor _t production (M_D) 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 quarter was 4.3%
above forecast.

mZfic n

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 l_rgely to deferring
a 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
_I i J

There was no increase in reactor power levels.

Fuel Ruptures
. ; _ t, , t

Four ruptures, all I&E natural meta].,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.

Power Level Limits +

The primary limitation to reactor power levels at the
end of the _nth for all reactors was bulk outlet

temperature.

• +,. _i+.'+. ...,+t.',+++'_C+,@_'+m+'+_'_'_.+_++'_+*'_r_";J_ ++'''!``+ "++""_':''?'_+'_"_'_'+'+"'"_ ,_.
'-,--.._I,...,.-_,.,,_(,.1_lJt(_'SltlS ¢C++:+_i++,m -_v+l _III/I_ft_P
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@
MAINTENANCE & EQUIPMENT EXPERIENCE

,ll .........

On the tube replacement program, 614 new process tubes were
installed for a total of 3863 to date this year.

A total of 645 process tubes were installed during the month;
295 at DR, 191 at C, i_7 at H, 7 at F, and 5 at D.

Three hundred nlnety-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 apv_oxlmately 30 were damaged in this way at DR
reactor. The higher percentage of tubes lost at DR reactor
As attributed in part to the already loosened graphite block
condition.

Fifteen tube leaks and i0 Van Stone leaks were corrected.
Eight of the tube leaks were at C, 3 at F, 2 at D and 2 at H.
Five Van Stone leaks were at H, 4 at C and one at DR.

REACTOR OUTAGES

Date Date Outage

Down Up Hours Remarks
B Reactor

,

6/13 6/1'7 106.8 Scheduled charge-discharge. Miscellaneous
mainte_mnce.

6/18 6/18 .6 Unexplained Panellit trip.

6/23 6/25 35.9 Miscellaneous maintenance following a Panellit
trip due to a faulty spline cap seal on tube
3 79.

C Reactor

5/25 6/11 395.3 Replacement of 399 tubes.

6/11 6/12 37.0 Leak testing and tube replacement folios;inga
Panellit trip.

6/13 6/13 i.7 Thermocouple repair.

.,t/altak mm&a.
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C Reactor (cont,d.)

6/20 6/25 115.1 Leak testing, tube replacement and miscellaneous
ma_Ate_e.

6/25 6/25 1.9 Investigation of excessive steam formation in
the rear face revealed that one of the t_vo
exhaust fans normally used was not on.

D Reactor
_mm_mmm

6/11 6/13 41.7 Leak testing and tube replacement.

6/13 6/13 .3 Panellit trip due to a faulty gauge on PCCF
tube 1475.

6/14 6/16 47.7 Removal of an I&E natural metal rupture from
tube 3065. Charge-discharge.

6/18 6/20 37.6 Removal of an I&E natural metal rupture from
tube 3378 and replacement of the tube.

@
DR Reactor

6/5 6/6 38.5 Charge-discharge, leak testing and the correction
of two faulty lug rings.

6/9 6/25 _D3.0 Replacement of 296 tubes.

6/26 6/26 .4 Unexplained Panellit trip.

6/26 6/26 2.1 Removal of an I&E natural metal rupture from
tube 1268.

F Reactor

5/31 6/2 63.3 Scheduled charge-discharge. Miscellaneous
maintenance.

6/3 6/3 1.8 Replace leaking front connector on tube 1585.

6/12 6/_5 6.8.3 High pressure on tube 4167 due to a broken
thermocouple well. Leak testing and miscellaneous
zai_tenance.

®
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F Reactor (cont'd.)iiii

6/25 6/29 112.8 Removal of an I&E natural metal rupture from
tube 2272. Charge-discharge and miscellaneous
maintenance.

6/30 6/30 1.2 Trip due to a loose spline cap on tube 3172.

H Reactor

6/1 6/1 .2 Panellit trip due to faulty gauge ci_'cuitry.

6/1 6/2 32.8 Beckman trip during recovery due to ultra-
sensitive trip setting. Tube replacement.

6/7 6/9 45.7 Leak testing and tube replacement.

6/10 6/12 42.6 Leak testing and tube removal.

6/19 6/19 .3 Trip due to a faulty rear connector on tube
0682.

• "6/24 Still down Schedluledtube replacement.

KE Reactor

6/18 6/21 92.4 Scheduled charge-discharge.

6/21 6/21 1.3 Three Panellit trips apparently due to metal
charges washing down stream.

6/22 6/22 .9 Ma_ trip to correct leaking rear face cap.

6/22 6/22 .2 Beckman trip during range change.

K_JReactor

6/ll 6/14 82.3 Scheduled charge-discharge.
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RESEARCH & DEVELOPMENT - EXISTING REACTORS
_ i ii ii _ llr i i i iii i J

Graphite Distortion

A graphite distortion problem program document (H_-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
and planued development programs in support of the vertical
safety rod and horizontal control rod operational and graphite
distortion problems.

C Reactor VE_ Test
..... _ -- i n

Drop testing of a C reactor size flexible VSR in an out-of-pile
VSR channel lined with polycrystalline graphite sleeves is
continuing. The tests completed to date have indicated that the
liner sections will not be satisfactory for a 2_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 1-3/4 inch displacement which approximates

channel distortion which has been observed to date
the

in the reactor. Alternate VSR tip arrangements to reduce the
impact of the rod striking the liner in the 22!-inchdisplacement
tests were unsucoessful. 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 restulting
from the impact of the rod into the balls.

T_o sets of samples of alternate VSR ceramic liner materials
have been discharged from C reactor after an exposure of 4 x lO20
nvt. These samples of alumir_m oxide, aluminum silicate, and
nitride bonded silicon carbide have been sent to the Radio-
metallurgy Laboratory for testing to determine the irradiation
_ffect upon these materials. Additional samples _ill be removed
from the reactor over a bi-monthly schedule for the next t_zenty
months.

VSR Channel Restoration

The clearing of VSR channels was begun at C reactor on June 21.
Channel #47 was entered and two block ends, approximately 4
inches thick, that were lodged in the channel, were drilled _Tith



a 1-23/64 inch drill bit. This initial hole was subsequently
opened to 2-3/8 inches to allow passage of the television
camera. This channel is now open to permit bottom removal of
3X balls in the usual manner. 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 ur_lerway to permit removal of the bit during the next
reactor outage. Laboratory testing of VSR channel enlargement
tooling is continuing in the 195 Test Tower.

VSR' s lOS-DR
mill IU n __

An evaluation has been completed 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 IO5-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

O safety 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 (_V-74046) on
the effect of various channel sleeving materials and rod sizes
on the VSR strength. From this study the following conclusions
can be drawn:

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

2. Ceramic liners will result in a maximz_ loss of about 3%
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.

4. 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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!O5-oa3x

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

..Pr?ductionAc.countin_'

Effective July I, 1961, the IFD preduction accounting program
was normalized on the basis of twelve 2-ton test batches and

routine CPD 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 natural 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.i 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 const_cted 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 dat_ is reported in
_'J-73874,dated June l_, 1962o

R_es_oteOperation- ll5 Buildi.ngst B/C_J 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 co_leted. 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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Voltage Studiespl i

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 pieces of equipment and the effect on reactor safety
instrumentation. The necessary instruments have been installed
and the test has begun. It is expected to contirme for several
weeks.

Se o  ported, el

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

____er 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 _D/T.

The examination was scheduled for the week of 6/11/62. Thisdata will be machine processed and analyzed.

Other Fuel Programs_ ,.

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

Ten monitor columns charged into B reactor to evaluate alplm
extrusion as an alternate fabrication process have accumulated
an estimated tube exposure of 380 _WD/T. The first scheduled
discharge of four colw_ns at about 400 _4D/T will occur at
the next outage.

Eighteen columns consisting of Sylcor Hot Press, Hanford '__.ot
Press and Hanford AISi 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
_VD/T in Part I of this test.

®
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Reactor Graphite Stack Distortion

Production Test IP-512-A approved six vertical and two horizontal

_ecial traverse measurements, and, to date, four vertical
traverses have been m_de. Preliminary examination of the data
qu_itatively 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 t_bes in the center of the reactor. The horizontal
traverses will be run at an early date.

E-N Load - Conversion Ratio
i _ _ LI_ iliii •

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

Uranium Recycle

The percent of recycled enriched 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 D DR F H 16 I_,'_"

May 31 Status 87 100 100 94 91 88 98 100

May Discharge 93 99 lOO 85 85 90 100 100

Ba!_!-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 10-12 curies/ml.

Reacto_.__rAs76 _2 Zn65 _ Cr51

B 59 9.1 _ 34O 180

C 92 9.5 19 130 39O

D 100 ll.7280, 340 1030

n_ lO4 4.6 27 12o _8o

F 74 10.8 88 140 860

H 77 10.2 58 -- _* -- _s_

74 2o.5 45 28o 18oo

EV 77 16.2 28 120 480

* No apparent reason for this high reading. FILrther
tests are being made.

-;_-No valid samples - Samples are taken while the
reactor is 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 K
reactors is about the same as a year ago.

All old reactors continued at a nominal feed rate of 18 ppm
alum in the water treatment process. Alum feed rate at }_ was
increased from 13 ppm to 18 ppm on _ay 21 as a result of
unsatisfactory P-32 reduction at the lower feed rate. On _y 22
the 'alumfeed 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.

Experience date _ith 2Q.p_m at Z,Jhas not shown or_/significant
to

reduction in P-32 release __g_i_ pm.
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carbonzE..st z

A document describing the effects of C14 in reactor effluents is
being prepared in cooperation _th HID personnel. The document
_es known facts about C_ 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 dat_ indicates
that dose to workers in the reactor areas and to the surrounding
populace due to Hanford C14 contribution is insignificant compared
to the natural background. The contemplated change in reactor
atmosphere constituents currently being tested at the K reactors
would increase cl& by about a factor of ten (to _l c/day from
eight reactors) but this is still an insignificant amount of C14
based on any hazard to personnel. The C]& released through the
stack appears to be almost entirely in the oxide form. Since

animal organisms tend to discriminate against and elim_Jmte C02,
the dose from cl_ 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 O.1 to 0.2 torero/year,
assuming a release rate of approximately 1 c/day.

O ,Pr,ocess ,Tube.C.racking-,lq5-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.

RFACTOR _DDIFICATION PROGRAM
........ _ _ .......

Overbore Fuel pevelopmen_

No charge-discharge activity occurred during the report period.
Radlometallurgy laboratory examination of the eight elements
mentioned in last month's report has not been completed.

C Overbore-Conversion Ratio
i • n i ii - Y - i i , N

Fuel dischaz'gedMay 5 from the eight conversion ratio test
columns is still cooling in C basin.

 pl ce ntPro a
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

@ _
. _&, '_,,_':i.u._ ....:i__-.



Files - 12 - July 12, 1962

drop of the new assembly equal to that of the presently
installed equipment. Fabrication of prototype impact extruded
inlet nozzles by the vendor is proceedi_ with no significant
problems enco1_uteredto date. Design testing of alternate

front- and rear-face gas seals, snap ring groove modifications
and snap ring materials is under way. Design has been co:_pleted
and shop fabrication started on a prototype gunbarrel snap ring
regrooving tool.

N_4 PRODUCTION REACTOR
i . 1 ii J .....

_mR Fuel Te_st_

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 3on 3/30/62 were discha/'gedon 6/I,6/62at an average
ex_osure of 807 M_D/T. The majority of this exposure was
accumu/mted 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.

k-m_-4: The fourteen 23-inch N reactor fuel elements scheduled
for 2000 M_D_ goal exposure, charged into KER-4 on 4/26/62,
have acc_ted an exposure of 4_3 _D/T. Some loop operating
difficulties have forced limited operation periods _vithcold
water.

_R MockupExperiments

The NPR _=ckup axponential 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 _blish_J_g.
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0PERATI_D EXPERENCE

Production

Reactor input production (N'_D)was 3.9%0below forecast;
1.6% above at the six old reactors and 12.1f,;below at
the K's.

Over-all time operated efficiency was 73.3% (76.]j_forecast);77.7% at the six old reactors and 60.2% at the K's. Efficiency
was l_¢ 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.

Po_zerLevels

There _zasno increase in reactor po_rerlevels.

, Ruptures

Five ruptured fuel elements, all I&E enriched metal, _rere
removed from the reactors. _o ::_reat C, t_¢oat F and one
at B. One of the F _xptures _._ascaused by charging m_chine
damage.

Power Level Limits
....... __-1 ,_,r- _ : ±

During this report period, the primaa_/limitatior_ to reactor
po_er levels for all reactors _ere bulk outlet temperature
limits.
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_INTENA_CE AND EQUIP_SNT EXPERIENCE
_ _--_ -- r i

Water I/_akCorrections
--- --ii i,

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; tkree tube and t_yo
Van Stones. The tube leaks were at D, DR and F. The t_o
Van Stone leaks were at D.

Uranium Recycle _lel..........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 F_lel in Enriched Fuel
_ll J I _I I.. I I I I I __ • . ii , I , I , ....

B C D DR F H ICE i_,_

June 30 Status 91 _AO0 i00 95 93 91 99 _iO0

Monthly Discharges 83 I00 iO0 96 96 i00 9? !00

Tube Replacement

Redesign of the graphite channel dr"Villingmachine, vacuum system,
and tube pushing machine was continued during the _onth. :LIOon-
reactor test work was performed due to s1_utdownof the tubs
replacement effort during July.

VSR Channel Restoration
i i i ii ii, .ml

The on-reactor testing of channel clearing tools s_heduled for
July has not been completed due to rescheduling of 1CC-C reactor
outage time. It is plalu_edto test this tooling on lO0-C
reactor as scheduled outage tiT_ becomes available. The second
prototype of the chain saw cutter, designed to enlarge the VSR
channels to 4-11/16 inches x 5.-1/2inches, was tested in the
195-D mockup and performed satisfactorily.



v

BFA Mi_,way Fault of July lO a, 1962

A fault at Midway Substation resulted in loss of BPA power to
Hanford at OO16, 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. Boiler
response was satisfactory at all affected reactors. A 151-H
circuit breaker fault on opening was the only equipment malfunction
and did not affect reactor safety. _h_ohigh-lift pumps at ]q;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 K pumps failed to trip.

RZACTOR OUTAGES

Date Date Outage

Down U_ Hours Remarks

B Reactor

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

7/13 7/13 .7 Unexplained high pressure ?anellit trip on
tube 2561.

7/Ih 7/15 23.3 Repair of front nozzle pigtail adapter leak
on tube 179h.

?/23 7/24 27.4 Removal of an I&E-E metal rupture from tube
4078.

7/2_ 7/2_ .5 Beckman trip due to operational error.

C Reactor

7/2 7/4 48.7 Leak testing.

7/4 7/4 .7 Tightening of rear caps on overbore tubes.

7/8 7/I0 62.0 Tripped when {/llHCR cooling _ater hose ca_,e
loose from a connector. '_" __arze-discbar_e
and maintenance.
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C Reactor (cont,d,)iii _

7/II 7/13 33.5 Manually tripped when No. 14 HCR cooling
water hose came loose from connector.
Miscellaneous maintenance.

7/19 7/20 _.0 Removal of an I&E-E metal rupture from tube
1692. Miscellaneous maintenance.

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

7/29 7/29 .3 Panellit trio "_hile removing a spline stub
_'romtube 2776.

D Reactor
i l,l

7/10 7/13 74.1 Tripped by a heavy power surge on the BPA
system when a transformer faulted on the
Priest Rapids #l Line at Midway. Charge-
discharge, maintenance, and tube replace-

ment.

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

7/'3.].Still down Water leak.

DR Reactor
,, i j _

7/5 7/6 35.1 Pane]lit trip due to the failure of a rear
pigtail adaptor on tube 2086. Charge-
discharge.

7/I0 7/!i 35.1 Tripped by a heawg power surge on the 32_.
system when a transformer faulted on _le
Priest Rapids ,,=iLine at iiida;ay,iJiscelianeous
maintenance.

7/16 7/20 93.1 Partially engaged front cap on tube 1793.
Charge-discharge and miscellaneous maintenance.

7/20 7/20 .2 Unexplained Panellit trip.

7/23 7/2L 33.9 Panellit trip due to non-seated ci_ar_ein tube
3982. _:iscellaneousmaintenance.

7/2ls 7/21s 1.5 itepa_ a flange leak on tube 3_;3.

-.--_=J,__'_'_.I_.,._"_'__. _/._A_":r,_ i:_._,_. '_"_t_,'_,_._',.-,,,,._,.__._;)
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DEiLASSIF[ED
. t

7/1 7/2 33.6 Removal of an I&E-E metal rupture from
tube 3958.

7/5 7/6 39.2 Panel.littrip due to a broken rear pigtail
on tube 3684. Miscellaneous maintenance
and leak testing.

7/7 7/7 ll.8 Removal of an I&E-E metal rupture from
tube 2059.

7/10 7/ll 34.1 Tripped by a hea_j power surge on the BPA
system. Retubed five air channels;
decontamination and leak testing.

7/23 7/24 37.2 High pressure Panellit trip on tube 3371.
Miscellaneous maintenance.

H Reactor

6/24 7/h 317.8 Scheduled tube replacement.
7/10 7/11 37.9 Trip by a heavy power surge on the B?A

system. 21iscellaneousmaintenance.

_ Reactor

7/i0 7/12 5'1.5 Tripped by a hea_j power _ur_e on t"_-__
system. Clmrge-discharge.

7/16 7/22 167.3 Scheduled project work CG-ShL and
miscellaneous maintenance.

7/23 7/23 i.I Tripped when VSR i"70dropped _u__ _ to a
faulty holding coil on the solenoid seal.

7/23 7/2h 23.5 Flushing of high-pressure cross tie system
piping through V-71 and V-74 valves.

7/28 7/29 31.9 Une _plained Paneliit trip.

7/29 7/29 .h Panellit trip due to an oscillating _au_e.
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EN Reactor

7/1 7/4 72.9 Scheduled charge-discharge.

7/6 7/8 34.7 Unexpla_med Panellit trip. Replaced t_o
sections of VSR #43.

7/8 7/8 2.6 Install one additional section of VSR #43.

7/10 7/11 42.6 Tripped by heavy power surge on the BPA
system. Pmar-face decontamination and
maintenance.

7/16 7/21 134.7 Scheduled project work CG-844

7/23 '7/24 31.8 Panellit trip due to a faulty jumper on
gauge _62. Miscellaneous maintenance.

RESEARCH A_D DEVELOP_NT - _ISTING REACTORS
.... .ii m,. , J .i,

Operational Fueling

Installation of the rear-face actuator operating console in the
100-KE reactor control room was completed on July 20. The
system _as tested and is functioning properly. _._euty-ssven
flapper caps were installed on outlet nozzles; five operational
fueling front nozzles, _ith Venturis at the nozzle, _ere installed
on the inlet face. Additional flapper caps and operational
fueling front nozzles _._illbe installed as equipment and outages
time become available, in preparation for a Production Test.

Other Fuel Programs

Eighteen columns consisting of Sylcor Hot Press, ;_anfordHot
Press and Hanford AISi canned fuel elc_mentsc_mrged into C
reactor during the 5/25/62 outage have reached an average
exposure of 220 ]T,_D/Tas of 7/20/62. A total of 192 fusl
elements of each of the above types is included in the test
exposure.

..... _._ b
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Zirca!oy-2 Process Tube Bending Tests__ . - __,,, i ,, , , , , .......

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 E-size Zircaloy tube (ID = 1.724)
was inserted in tube and trunnion blocks and defYected by
bending at the center of its length about a center, pivotal
trunnion block. Six tests were run with various block de-
flections and various amounts of graphite removed from the center
trunnion block and sections of the adjacent tube blocks.
Preliminary data liavebeen received, but these data ,_rithtke
first conclusions that can be dragonfrom these and other data
from the continuing tests will be reported in the following
months.

E-N Load

Analytical data are now ava_able from ali sample batches
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 beenreceived. Only the data for the enriched metal from the
second core are still to be received.

VSR _,fithdra_zalRates

Studies are being made to revie_rthe maximum a!lo_rablerates
for insertion of reactivity during cold startup of the reactor_
These studies will use the llmximum physically possible
_._ithdrawalrates to determine futu_,emechanical 7, • ._

on VSR withdrawal. This ;,_illremove all reliance upon
procedural control for safe VSR withdrawal rates.

Zirconium Process Tube Replacement Program

The performance of design and related test _._or_"in ,_,upport,of
the zirconium process tube replacement program _o___..7'_r--_oreactors
has been continued _ series of on-reactor measurement_ have

_-leaks in 'the reactorbeen made to determine the source of =a_
process tube assembly. These tests indicate that the primary
process tube gas leak source on the I_reactors at this tire i_
the rear centering flange gasket which has deteriorated from
radiation and temperature effects. Due to the inacces_biT_t-,__ ._.. ._
of this gasket it _i!l not be possible to replace it as 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 continuing on schedule.

VSR Sleeves
i _ ij

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

Drop testing of a 1OS-C reactor size flexible VSR in a channel
lined with polycr-gstallinegraphite sleeves has been completed.
These tests have indicated that a channel life in excess of lO0

drops will be obtained when the channel distortion does not

exceed 1-3/_" horizontal displacement.
VSR 's

The design of modifications required to permit the use of a "D"
size VSR at the 10%-I[reactors is approximately _O,_complete.
A "B" size VSR has been successfully installed in lO_-DP
reactor. The continuing performance of this rod to r:a'_e _la_
been satisfactory.

Effluent Water Data

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



. EC'ED
.Reactor As76 p32 Zn65 Np239 crSl-.mm,ro.,,,, ,

B 64 9.4 57 170 740

C 78 4.0 16 94 300

D 90 9.1 37 lhO 510

DR lOB 5.3 31 170 770

F 59 8.1 82 140 1300

H 62 7.4 14 93 320

5o 12.6 2j 23o _5o

z._ _8 13.o 26 too 550

REACTOR PDDIFICATION PROGRAM

_Zircaloy-2,process.Tubes.,,.-E Reactors

A purchase order was placed with _,JolverineTube Division of
Calumet and Heela Corporation for 5200 tubes at a total price
of $2,792,400. The date of the order, H21{-888-335:_[,is 22ni of
June, 1962. Delivery schedule is as follows :

October 25, 1962 200
December 26, 1962 800 more
March 25, 1963 !400 "
June 25, 1963 1400 "
September 25, 1963 ILO0 "

i_'_ PRODUCTION .rtL%CTOR

Self-Supported Fuel

The _.yotubes of I_.!Sfuel elements charged during the 5/_r/_/i<'_c.,..
outage at I¢.,Ihave accumulated an average exposure of hSO i;;D/T
as of 7/20/62.
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• Memorandum "

To 'Files _,__.____ DAT_: September 13, 1962FROM " R. L. F1T_, Chief THin DOC:,UMENT CONSISTS OF--.2_ZPAGF_.._

Roact,_ 09_at_l.Olll_t _B_ No,--Z-.-oF-/-_COPIES. _ERIES "+ '

SUBJECT:I_:)_Z REPORT- AUGU6_ 1962 HAN-80948
Report#8

OR:GTO :RGR

OPERATING EXPERIENCE
,,ILL ;:_: L_::-- _:_ :: : __

Production

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

0vet-all time operated efficiency was 73.8% (74.7%
forecast; 69.5% at the six old reactors and 86.8% at
the g's.

Power Level
,, Jl_ __J

There were no increases in reactor power levels.

Fuel Rupttu-es
li ,. ,, : _

Six ruptured fuel element_, three I&E natural, including
one of the overbore size, and three l&_.E-metal, were
removed from the reactors. The natural metal ruptures
were at B and D, the overbore natural at C. The ,'nriched
ruptures we_ at B, DR and H.

Power Level Limits

Power levels were llmit_1 at ali reactors -_ring the
month by bulk outlet temperature considerations.
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MAINTENANCE AND _QUIPNENT EXPERIENCE

_e Rep!acement

Four hu_ and sixty-six new process tubes were installed;
30_A 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. _o tube leaks were at D and two at H. The Van

Stone leaks were at D, F and H.

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

REACTOR O_AGES •

Data Date Outage

D___ Up Hours Remarks

B Reactor

8/7 8/10 80.4 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 _ 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
_minten_nc e.

8/3 8,/3 2.1 CI_angeVenturis on _o tubes.

8/9 8/28 L54.4 Scheduled replacement oi'302 tubes.

'
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C Realctor (Cont,d.)

8/29 8/29 3.1 Marmal trip due to loss of cooling water to

8/29 8/30 36.1 Removal of _n overbore-size I&E na_tral metal
rupture from tube 3162.

D Reactor

7/31 8/2 54.3 Leak testing and charge-discharge. Corrected
68 rear-face gas leaks.

8/5 8/6 38.0 Repair of a weld leak at a crossheader nipple
for the pigtail.

8/11 8/13 42.0 Tripped due to a short in the brake coil on
No. 7 HCR° Miscellaneous maintenance.

8/13 8/13 0.4 Additional rod comparison tests authorized
by PT-IP-447C.

8/27 8/28 43.2 Removal of an _ natural metal rupture from
tube 2583. Leak testing and tube replacement.

DR Reactor

8/17 8/18 26.5 Removal of an I&E E-metal rupture from tube
1285.

8/19 8/20 23.5 Unexplained Panellit trip.

8/20 8/20 0.5 Tripped due to a defective spline cap seal.

F Reactor

8/6 8/7 38°8 Scheduled charge-discharge.

8/7 8/7 3.6 Repair two broken sample lines in near riser
room.

8/9 8/10 33.0 Leak testing. Removed and replaced ball
valve tube 3665 due to rear Van Stone leak.

_-_-



O Files - 4- September 13, 1962

F Reactor (Cont,d.)

8/10 8/10 1.5 Marmal trip when the PCCF machine came loose from
the ball valve while charging poison.

8/24 Still down Tube replacement.

H Reactor

8/1 8/4 73.9 Leak testing and charge-discharge.

8/7 8/8 35.3 Leak testing.

8/15 8/17 33.8 Removal of an I&E E-metal rupture from tube 0359.

8/27 8/28 36.2 Leak testing.

KE Reactor

8/3 8/5 39.0 Tripped due to a high-pressure surge while
testing the backup coolant system. Miscellaneous
maintenance and charge-discharge.

8/29 Still down Scheduled charge-dlscharge.

Reactor

8/24 8/27 85.5 Loss _f #2 emergency generator when the main
exciter faa_led. Charge-discharge and
miscellaneous _aintenance.

RES_RCH AND DEVELOPMENT - EXISTING REACTORS

VSR Channel Sleeves

A feasibility report on lining the VSR channel_ with either
ceramic or graphite sleeves has been issued. The study compared
the physics aspects of sleeving C and K reactors with l) 95%

A1203, 2) 85% A1203, 3) NPR-grade graphite. The conchsions
of the physics comparlsou show the graphite sleeve to give the
highest local control strength to the rods of the three cases
conside:_ed. Also, the graphite sleeve shows no loss in reactivity

O against respective losses of 6.7 mk and 7.1 mk for the _
8_o and

_

' ] ..... H"" I 'HI'Illllt'_"#' '1 '' '_ _114'1"Pllq'l 'llll_'l_ r ,n I1_11n,,I. m'pl_l_ "'_',' '""' '_ll_ ,Irl_e"'_r(t_*,"_ ,lr '1,' ' h r"'' '' I_l Iii' n' '1 '1' '_]PlI["I_1 ''
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95% AI20G ceramic sleeves. A further comparison shows an even
higher local control strength for the case of overboring without
a sleeve. Ali 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-metallurgy.

VSR Studies
, i i i _|,

The flexible vertical safety rod and horizontal control rod
tests are contirming. B-reactor size flexible vertical safety
rod design modifications for K-reactor installation is nearly
completed. Alternate poison materials are being tested in the
305 Test Reactor for possible filler material 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.

Cooliug ,Towers

A feasibility report on the use of cooling towers for reactor

effluent heat burden reduction has been completed. The study

concludes that 900 M_ cooling size towers at each old reactor
(1800 FN at the K's) would reduce the river temperature increase
dur_ warm weather by 4° F for an estimated cost of $1,600 to
$2,000 per M_.

Process Standards Change

A new requirement for hot startups specifies t_mt the power level
rise _Ast 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 _ 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 cor_istency. MeaningfUl analysis of flux
distrTbution trends can be _de after a few months use of the new

system.
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E-N Studies
_ a._m_mm u

/

Au i_oiNcharge pattern has been selected for use in further
test c_e Ioadir_ at H reactor which effectively increases
the N slug inventory by 6%. The E-N demonstration core
loading test is expected to resume in early CY-1963 at H
reactor.

Four monitor columns containing alpha-extruded dingot
material discharged from B reactor during the 6/13/62
outage have been visually inspected at I05-C Metal
Examination Facility and nothing unusual _ms noted. The
data amalysis is under way. The remaining six monitor
colu_ms of this test now have an average exposure of
700

Eighteen columns consisting of Sylcor Hot Press, Hanford
Hot Press amd Hamford AISi canned fuel elements charged into
C reactor during the 5/25/62 outage have reached an average
exposure of 375 _D/T as of August 20, 1962. A total of

O 192 fuel elements of each of the above types is included
in the test and is scheduled to an 800 YH/D/Tgoal
expos_re.

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

Fission Product Inventories

As a part of the hazard summaz7 reports fo," the current
reactors the fission product inventory for 70._dayirradia-
tions at I000 _ were computed at both 24_.hourcooling and
one-ymar cooling. The results are given in the table below
and can be applied to any reactor, s'Lucethe power level
is just a multiplicatlve 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 signlfi-
ca_ce.
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TOE_L FISSION PRODUCT _RIES

(70 Days Irradiation Time)

_p_ MC/IO00 M_ 24 Hours Mc/1000 M_ One Year

Noble Gases 68.6 .0253
Halogens 76.4 .0307
Volatile Solids 53.4 .487
Nonvolatile Sblids 522 10.2

BIOLOGICALLY SIGNIFICANT ISOTOPES

Xe._3 54.2 -
Xe135 13.9 -
1131 17.2 .0307
1132 29.9

Ag _33 25.o
1135 4.28
_I03 17.3 .O8112_o5
_I06 .193 -.395 .198
Te_ .959 .OI19
Telv-W 4.54 .002].
Te132 29.7 -
csI_7 .250 .2_
Sr89 24.3 .174
Sr90 .229 .224
Zr95 27.3 .571
_a14° 49.5 -
Ce144 7.42 3.07

@
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F_fluemt Water Data
, ] In' I Nnlnl

p32 As76 _ Zn65 Or51

7/6
B 10.5 6.9 43 73 230 63 200 LI 31OO 370

C 4.0 7.1 66 96 90 82 17 19 320 350

D 6.4 13.1 64 51 210 150 160 22 19OO 800

DR I.6 9.7 72 49 96 14 12. 4 700 340

F 8.3 9°0 38 42 160 57 IIO 57 13OO 400

H 6.5 6.0 61 103 91 62 13 62 340 130

KE 11,2 5.7 31 50 68 18 14 18 430 260

E_ 9.2 7.9 46 39 6_ 48 II 48 470 250

Phosphorus-32 and As-76 releases again decreased, compared with last
•onth, as a result of changing raw water conditions, but Zn-65 and
Cr-51 releases increased. Ali reactor water plants continued on an
alum feed rate of 18 ppm, axcept K_ at 20 ppm.

REACTOR MODIFICATION PROGRAM
--._o._mm____ .......... _ _ __J ,.,__

' Zirconium Tube P_lace__ment

Design and related testing in support of the zirconium process
tube replacement program at the K reactors continued, Scop_
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 E_Ireactor,
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,

,I'II If'lililtIl
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DECLASSIFIEJ
Nineteen tubes of overbore fuel were discharged from C reactor.
Eight al_ tubes were removed and replaced with smooth-bore
zirconium tubes; one overbore air channel 4463 was replaced with
a smooth-bore zircomium tube. A total of 20 tubes was charged.

N_ PRODUCTION REACTOR

Loops one and two remaia out of service for modifications under
CGI-839.

KER-4: The fourteen 23-1nch N reactor fuel elements scheduled
for an average exposure of 1450 M_D_ (maximmm exposure of 2000
M6D/T) reached an average ac_ated exposure of 955 M6D/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 LiOH
-- __ -., _! _-- - _ ,, _ _ '

....... -_ k/k Conc. to give .

3.B 6.Bppm k/k -0.001

Depleted LiOH 6.9 x 10-6 1.2 x 10-5 550 ppm

Natural LiOH 4.5 x 10-5 8.0 x 10-5 85 ppm

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

=
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Heat Generation Distribution
eL__ • , I L i

The calculation of the nnclear 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 IOO0 M_D_ are shown below:

Total NPR Heat Generation Rates per Fission

foro _ looo_I? _0=_
,,, | i i i ii ___ _ - i _ , _ iin ,

0 _ I day operation 201.4

IOO0 M6D_ (90 days operation) 203.5

Fractional Distribution of Heat Generation in NPR Lattice Materials

_ ,_ .............tor o a_ Io9.0_/T _-po_e_ ...............
-- ,, • - ,,,,Lu_ , i ,, , . _ ,, ,,, ,

Graphite 4.31% 4.37%

Zr-2 Process tube .44% .46%

H2o .24 .22%

Zr-2 Cladding .18% .I_

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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TO ' Files _A ] _L_..___ _ VAT_: October 9, 1962FRO_X " R. L. Plum, Chief THIS_DOC_NT CONSISTS OF_._/_W_=_

SUBJECT:MDNTHLY REPORT- SEPTEMBER, 1962 HAN-809h8
Report #9

0R:GTO-RGR

OPERATING EXPERIF_UE

Pro@ac 5ion

Reactor input production (MID) was 0.5% below forecast;
4.8% below at the six old reactors and 4.5% above at the
K's. Production for the third quarter was 0.5% above
forecast.

O Efficiency
,., __:: - _. , ..

Over-all time operated efficiency was 69.6% (73.6% forecast);
65._% at the six old reactors and 82._ at the K,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.

 pt ,s

Nine ruptured fuel elements, six IAE natural including _.ro
oversize* and three I&E enriched metal, were removed from
the reactors. _o 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 DE and one at B.

Power Level Limits

The primary limitation to reactor power levels for all
reactors was bulk outlet temperatu_ limits.
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MAINTENANCE AND EQUIPMENT EXPERIENCE
__ _ _-- - __ __ .... . .

Tube_Replacement_
_ __ _ , ,_."

Five hundred flfty-nlne new process tubes were installed;.
354 at D, 200 at H, 2 at DR, 2 at _ and one at F.

Water Leaks

Six _bs and 12 Van Stone leaks were corrected. Two tube

lead, s were at H and one each at B, C, D and DR. Six of
the Van Stone leaks were at D, 5 at B and one at DR.

REACTOROUTAGES
,,,,..__ --- ---. -- --- .bi..

Date Date Outage

D_____ ___ Hours Remarks

B Reactor

9/5 9/7 47.6 Removal of an i&_ natural metal rupture from

tube ]-175and leak testing.

9/8 9/10 40.9 Removal of an I&E natural metal rupture from
tube 2068.

9/11 9/ll .3 Unexplained Panellit trip.

9/17 9/17 .2 Tripped when a VSR switch was accidentally
bumped.

9/29 Still down Removal of an I&E E-metal rupture from tube
3768. Charge-discharge.

C Reactor

9/3 9/5 60.3 Removal of an overbore size I&E natural
metal rupture from tube 1494. Leak testing.

9/5 9/5 1.6 Installed shield bayonet in channel 0572.

9/6 9/7 32.7 Removal of an overbore size _ natural metal
rupture from tube 2969.



9/23 9/28 108.6 Removal of an I&E natural metal production
test (IP.,490A)rupture from tube 3680.
Charge-discharge and miscellaneous
maintenance.

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

D Reactor

8/31 9/18 424.9 Water leak. Scheduled tube replacement: 347
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 _Jecting test material
(IP-471-AE) for the control of a water leak.
Leak testing and tube replacement.

9/16 9/17 34.6 Removal of mn I&E E-metal tmpt_e from+tube
2989.

9/22 9/23 37.3 Water leak.

9/25 9/26 36.6 Water leak.

9/28 9/30 34.9 Removal of an I&E metal rupture from tube
3086 and miscellaneous maintenance.

F Reactor

8/24 9/3 230.8 _be replacement (185 tubes).

@
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H Reactor

9/6 9/7 30.6 MisceLlaneous maintenance following a
Panellit trip.

9/10 9/11 34.1 Leak testing.

9/11 9/11 1.4 Repair fitting leaks on five front-face
pigtails.

9/13 9/14 33.4 Removal of an Y&E natural metal rupture
from tube 2890.

9/19 Still down Tripped due to the failure of a Spl_e cap
seal while removing a spline. Tube
replacement is iu progress.

_E Reactor

8/29 9/1 85.6 Scheduled charge-discharge.

9/% 9/8 33.9 Charge-discharge following a trip due to the
failure of #3 transformer.

9/25 9/28 74.9 Scheduled charge-discharge.

9/28 9/28 .3 Unexpla:hncd low pressure Panellit trip.

9/28 9/28 .9 Unexplained low pressure Panellit trip.

9/28 9/28 .7 Tripped when VSR #22 dropped due to a
defective latch.

9/28 9/29 .7 Tripped when VSR #22 dropped. Rod was tied
out of service.

K_ Reactor

9/3 9/4 35.8 Panellit trip when a spline cap insert
flushed downstream.

9/17 9/20 79.9 Scheduled charge-dis :harge.

9/20 9/20 1.2 Unexplained Panellit trip while adjusting

gauges for Six pumps.

9/20 9/20 .L Pane!lit trip due to bypa szng the _ron_
......... . . gauge while making adjustments for six pumps.

g,eIsU linUS.lOIIIIIaS__
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RESEARCH & DEVELOPMENT - EXISTING REACTORS
_la-=_ - ' _-t--' ___ ........

Graphite Distortion

Design activities have continued on liners for control- and
safety-rod channel liners. _endor fabrication difficulties
have contlrmed 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 evaluatlor_ and flexible VSR-Ball 3X
compatibility tests have been re_d on a part-time basis at
the 195-D VSR Test Tower. Fabrication of polycry_talline
graphite VSR sleeves for t_m 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 proc_trementpurposes have been completed. The

design reflects the recommended increase in VSR length of21 inches, which will provide additional control .inthe lower
regions of the reactor beyond the end of the present VSR's.

Effluent,Activity

The table below shows average reported concentrstions of
selected radionuclides from reactor effluent samples taken

. during August, 1962. Units are in 10-12 curies/rail.

Reactor p3__2 As76 Zn65 Np__229 C_r5__l

B 6.7 52 72 300 920

C 5.7 61 13 ii0 450

o 5.9 55 _o 13o 58o
oR 2._ 71 18 95 LSo
F 6.7 42 50 120 [[600

6.3 58 ll 75 3oo
KE ll.9 39 17 85 _30

_ 9.5 38 12 65 LSo
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.... Eff!uent Activity (Cont'd.)

Ali reactor water plants continued on an alum feed rate of
18 ppm except at KW, where20 ppm was used. The higher-than-
usual (for the season) Zn65 and Cr51 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 release rates. The cause of
_his 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
mroduction 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

replacement program will be terminated.
K R__eactorZirconlum Tube Program- Development

Development and testing of a charging machine capable of
charging se!f_supported fuel elements in smooth bor_ zirconium
tubes at the K r_actors are continuing. The onsite-fabricated
machine is undergoing operational tests in the I08-D Build_ng.
T_o adUitional machines are being procured offsite, the first
designed and fabricated by Pacific Steel Products Comoany, and
the second produced by Union Machine Works. The onsite-
fabricated machine and the Pacific Products machine are

driven by compressed air; the Union _chine Works desi_n
util_zes hydraulic po;;er.

Self-.SupportedFuel

_h_otubes of KV_S fuel in iCJreactor were discharged and
recharged during the outage of August 24, 1962. The average
exposure was 700 _TD/T and the break-a_ay discharge forces
were 1600 and 2400 pounds.

Other Fuel Programs

%hoJocolumns of alpha-extruded dingot fuel were discharged from
B reactor on September 8, 1962 at 950 Id_D/Tand are undergoing

post-irradiation examination.
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Other_Fuel prg_grams (Cont, d. )

An IAE normal rupture occurred iu one of t]_e eighteen-column
test tubes (PT-IP-490-A) on September 23, 1962 in 3680-C.
These tubes contain Hanford Hot Press, Sylcor Hot Press, and
Hanford AISI bonded f_el. This particular rupture was a
Hanford press and in a tube with an average exposure of 567
PHD/T, operating at 1265 E_. The rupture was a side failure
not associated with a ]_t spot or end cap.

Zircaloy-2 Process Tubes - K Reactors
, -- ,i ii iii, _ .......

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 foz_ 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 I, 1962.

Hazard

Comment issues of Volume III of the hazard stumnaryreportsfor existing reactors were issued during the month by FEO.
Work continues on Volumes I and II.

The rough draft of Volume II, Appendices, of the N Reactor
Haza_'dReview is being revised for preparation of the final
draft.

REACTOR MDDIFICATION PROGRAM

o_ rb,o , m"am

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

Overbore Fuel Development

Three overbore elements failed during August and September,
one at 640 MgD/T in 3162-C on August 29, 1962 of transverse
fracture; another occurred at 700 F[¢D/Tin 1_;94-Con
September 9, ].962of corrosion attack. A large number of
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Overbore Fue! Development (Cont,d.)

damaged supports were noted on the fuel discharged from
1494-C. The third rupture occurred nine hours after startup
following the second rupture outage in 2969-C. The average
_ibe exposure here was 660 Z@_D/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.

NN_ PRODUCTION REACTOR

KER Test_._

KER-3 - Eleven N-reactor prototype fuel elements were
__ged on September 6, 1962 at an exposure of 695 M_D/T.
Seventy-flye per cent of the exposure was in cold water,
and the information from the test is oi'little value.

KER-3 will not be recharged until two pumps are available

to support loop operation at temperature.

KER-4- The fo1_teen N-reactor prototype fuel elements
charged into KER-4 on April 26, 1962 were discharged during
the September 25, 1962 outage at an estimated exposure of

Test Irradiation of NPR Graphite• _ _ _ .... _ -+_; ___,w..., _ _:_ .. -- •

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 4, 1962° The specimens
of the third capsule now have a max_nm fast exposure e_ui-
va].entto about 2.5 years of ma_-huunexposure in the h_R.

NPR Ball 3X System

Several accident conditions have been studied in order to

determine the acceptability of the measured ball hopper
discharge rates (7.84 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. It has
been concluded, at least for Phase I and II operation, that
the ball hopper discharge rates are adequate.
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FROM : R. Lo P'J._, ,Gh',ie_ THIS DOCUMENT CONSISTS

Reactor Operations Branch _ES. SCRIE_

SUbJeCT: 1_1_I_._ _1_ - OCTORER, 1962 HAN-80948
Report #I0

OR:GTO-RGR

OPERATING EXPERIENCE
_, , i

Production
u I i i it-

Reactor input production (HffD) was 0.7% below forecast I
12.7% below at the six old reactors and I_.6% above at
the KVs. The EE reactor achieved a new production record,
exceeding the previous K reactor maximu_ by 5.6%.

O Over-all time operated efficiency was 65.8% (Tz.a forecast) I
61.9% at the six old reactors and 77.6% at the K's. Efficiency
was low at the old reactors due to fUel element failures 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
six I&E n_tural_ were removed from the reactors. Three
of the enriched ruptures were at C, t_o at DR, one at _-'
and one at _. Three of the natural metal ruptures wer_
at D, t_o at C and one at F.

Reactor Power Level Limitations
" • . ......... :_ - ' un .... ,, n

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 temperature limit.

II[CLIIIISIFI
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MAinteNANCE AND EQUIFMENT EXPERIENCE
m,._n, _- ii toni n ..... j) mm'1.-" ....

,,'!_3,b• Replacement

Iu the tube replacement program 784 tubes were replaced - 203
at B, 165 at DR, 317 at H, and 99 at _ - for a year-to-date
total 5655.

Water Leaks
-- i

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
....... i

Date Date Outage

Down _ Hours Remarks_ mumawimmmmjmmm

B Reactor
--L_ un ,, , ,.

O 9/29 I0/I 60.2 Removal of an I&E E-metal rupture from tube
3768 (reported last month).

I0/I0 I0/Ii 29.0 Removal of an Y&E E-me+_l r_Ipturefrom tube
3063.

10/12 10/12 0.6 Tripped while flushing a ball valve tube.

10/17 10/19 43.0 Leak testing and tube removal.

10/24 10/25 29.1 Panellit trip due to leak in tube 1686; tube
removed.

10/26 Still down Scheduled tube replacement.

C Reactor
il ii

10/5 10/7 35.5 R_moval of an I&E E-metal rupture from tube
2970.

10/8 10/10 39.1, Leak testing and tube removal,

lO/13 10/14 40.3 Removal of an I&E E-metal rupture from tube

O 2879.
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C P_,actor(Cont'd.)

10/18 10/20 28.6 Removal of an YAE natural metal rupture from
tube 3677. Charge-discharge.

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

10/20 10/21 10.5 Removal of an I&E E-metal rupture from tube
3857.

10/21 10/21 2.1 Removal of an I&E E-metal rupture from tube
3856. (R_pture not confirmed)

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

D Reactor

9/29 i0/I 55.5 r_ak testing and tube replacement.

Io/2 Io/2 0.5 Repa valve.

10/4 1016 57.0 Leak testing.

10/7 I0/7 0.I Tripped due toa faulty spline cap seal.

lO/15 lO/17 40.6 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 Panel_littrip.

10/27 10/29 70.2 Removal of an I&E natural met_l rupture from
tube 3180. Charge-discharge, leak testing
a_ldtube 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 (Cent'd.)

10/29 10/30 8.2 Tripped by the power failure relay.

10/30 10/30 0.6 Unexplained Panellit trip.

DR Reactor
__J, __ ___

10/2 10/4 38.2 Removal of an I&E E-metal rupture from tube
 885.

!0/4 10/4 2.3 Unexplained Panellit trip.

10/7 10/9 39.2 Removal of an I&E E-metal ruph_re from tube
3967.

10/12 10/24 293.7 Scheduled tube replacement and charge-discharge;
166 tubes replaced.

10/24 10/24 0.5 Unexplained Panellit trip.

10/26 10/26 0.2 Unexplained Panellit trip.

10/26 10/27 30.4 Manual trip due to _perature and pressure
variation on tube 2663.

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

F Reactor

'lO/1 10/4 88.5 Scheduled charge-discharge, tube replacement
and miscellaneous maintenance.

10/8 10/9 34.4 Correction of a rear-face water le_c.

10/24 10/25 38.0 Removal of an I&E natural metal n_pture from
tube 1677.

10/30 Still down Water leak.

H Reactor

9/19 10/14 593.5 Replacement of 514 tubes.

10/26 10/27 38.6 Leak testing.

@
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KE Reactor
ii

10/30 Still down Tripped by a momentary loss o_ flow on a K_
single pass tube wkile switching water
supply. Charge-discharge and miscellaneous

• _mlntenanc•.

I_7Reactor

10/12 10/13 4_.5 Removal of an I&E E-metal rupture _Tom tube
2260.

I0/i_ 10/14 1.7 Unexplained PanelS_ittrip.

10/19 10/29 24h.7 R_placement of 99 tubes.

10/29 10/29 0.6 Unexplained Panellit trip.

RESFJLRCHAND DEVELOPmeNT - EXISTING REACTORS
_.._p,,,,,,_.._,,,,,_.:.. .......... :_ _ ......... :.. _ .... _ _: _ , _

The new charging machine was used to discharge two tubes of K'JNS
i\_elfrom _4 reactor dturingthe October 20 outage. Some m_nor
difficulties were experienced with the machine, one tube being
mac]kinedischarged, the other tube was partially machine diszharged
and the remainder discharged with the ram seater. 'l_egreen fuel
from the first tube was discharged and examined. Prel/_minary
examination showed a slight rail height reduction and minor body
scratches. This tube was then recharged by hand. °

Other Fuel Programs

Examination of the final monitor columns of the alpha extrnAded
dingot ursni_n irradiation test discharged from B reactor was
completed in the IOS-C Metal _amination Facility. Detailed
re_ults should be completed in November.

Eighteen columns of Sylcor Hot Press, Hanford Hot Press, and
Hanford AISi canned _zel 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 sn exposure of 522 Mk©/T. The second
failure occurred in 3677-C on ].0/18/62at 650 ],._]]/T.The
remaining material discharged averaged 6hO _,_qJD/Texposure. The

first I_pture occurred from two separate dime-size penetrations
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Other____.__el_ograms (Cont'd.)

Under the self-support rails, causing no appreciable swelling oi"
the element. _e ruptured area of the second element was larger,
and the mode of failure was not determined. Radiometallurgical
examination of the first failure will take place as soon as the
radioactivity l_el permits.

Dumm_ Patterns.-. K Reactor Zirca!oT-2 Tubes

Flow tests have been conducted to determine optimum rear d_

tra.lmpatterns for self-supported _ael columns in the K reactors.
The conclusions of these tests are:

l) Self-supported perforated dummies will be necessary
to prevent flow and pressure fluctuations.

2) The _xlmum flow rate is obtained when ali du_.s
are self-_upported. A 0.5 gpm flow loss is sustained
at normal process tube operating conditions when nou-
supported expendables and tubular dummies are used.
as co.areal to fuel and dunm_ charges in which all

• pieces are ._elf-supported.

By September 30 essentially 1.OO%of the enriched fuel in the
reactors was recyc.ledmaterial. The lowest percentage was
92% in H reactor.

Control...Rodstrengths'- Perturbation Effects

The control strength of individual vertical safety rods in the
present Hanfo_-dreactors 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 asstuneda perturbed flux. The res_l.tsfollow:

Maximum Indi_dual Rod Strength_£s

Reacto___._.__rNorma!_Case_.._(mk).Perturbed Case (mk)

Old 1.7 2.5

c 2.0 3.5

K 2.0 4.5

......,,,.;.. _,_, ,,,_ ,,-. O
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Effluent Activity Data

The table below shows average reported concentrations of

selected radionuclides from reactor effluent samples taken
during September, 1962. Units are I0 12 curies/ml.

Reacto___r P-32 As-__76 Zn-65 N__ Cr-51

B 9.5 55 No Valid Samples

C 6.7 71 20 IO0 300

D 3.4 36 No Valid Samples

DR 2.6 51 12 97 340

F 6.8 36 62 ii0 950

H 5.7 62 I0 210 450

KE 12.4 41 77 ii0 820

.2 31 ll 53 430
8

All 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 reductio_6to 18 ppm was tried on a test basis. _ effluent
p32 and As concentrations decreased for the month as compared
to August, and the ratio of p32 concentration in _r effluent to
the average p32 concentration for the six older reactors
decreased from 1.7 to 1.35. Both B and 1_Ereactors continued
to have occasional weeks of high p32 release.

e Distortion

A si_mlltaneousdrop 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 beer,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.

e

T

II!l' '_ ,,,i,,,Ir_, IfiP,111 ,_II ,rll__', _l,llllql,Pli_,,ll,lii...... ,iI_, .... _ ,_, ,, ,,,,ri,l,,, 'I'V' ,ll l, _,,L,, ,
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Distorti0n (Cont'd.)

Luitial testing was completed of a vertical boring machine
designed to e_large side cast iron thermal shield openings
for insertion of channel sleeves. Several mechanical defi-

ciencies as well as excessive ahattering of the cutter in
the thermal shield were observed, Redesign and fabrication
of the new matter driTe 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 alternate approach, helical milling cutters,
has resulted in development of a new chain-type cutter design
to re.placehelical 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: i) 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 bep

required.

Rear-Face Crossunder Lines
J , w ,|,._ L .,., i -

_Tdraulic model testing of the crossunder piping systems,
recently installed at several of the reactors by project
CGI-884, 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 entrainment 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
.mw_mmmBtvm_m

The :-enon-overridecore at B reactor was utilized to reduce
md_ down time by about six hours on October IO. A check
of instr_unentsensitivities indicated that the sensitivities
of low level instrumentation during this override startup
were adequate.

• DEbriefED
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REACTOR MODIFICATION PROGRAM

Zircal0Y-2 Process T_bes - K Reactors_ iii

Wolverine Tube Company has encounter_ 1'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.

i

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 F_D/T to 600 MWD/T. At the
present time all overbore tubes are charged with dingot

uranium and no ingot overbore cores are expected untilDecember. The overbore facility has been completely recharged
since the August 9 outage, and all tube exposures were less
than 250 _D/T on October 20, 1962.

Radiometallurgy examination of "worm track" _uel 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 _s under way.

NEW PRODUCTION REACTOR

EL_ Testing

Loops i and 2 remain out of service for modification.

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

T_e 1L NAE1 elements charged into KER-4 on 4/26/62 were discharged
on 9/25/62 at an average exposure of 1250 _;_3/T. The fuel
elements are currently being examined and measured in the 105-KE
viewing basin.
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KER Testing (Cont'd.)

Loop 4 waa recharged with lh NAEI elements on 9/26/62, with a
target exposure of 1½ times N-Reactor goal, or about 2100 _/T
average tube exposure. This exposure should be attained abQut
May, 1963. The charge as of 10/20/62 had reached an exposure
or2z5

NPR Graphite Test IrradiationL i •

Irradiation 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 Distri_ation
mm --

Coolant temperature distributions for the nominal NPR 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

Channe...___.!1 _AT max/A T Btllk_. _ :: - _ ,

Outer 1o15

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 chsnnel is purposely
undercooled to provide flow to the outer channel.

IIEOI OOIl:IEI1
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OPERATING EXPERIENCE
,,,, , , , ,, -- _

Production

Reactor input production (MWD) was 4.4% below forecast;
1.2% below at the six old reactors and 8.5% below at the X's.

Over-ali 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 lo_ at the K's due to a tw6-week outage for tube
replacement instead of one week as forocast.

Power Levels
_,,, ,,, _ _- _.,

There was no increase in reactor po_er levels. However,
both K reactors reached their administrative l_nits of

• 4400 megawatts.

Ruptures

Ten ruptured fuel elements, six I&E natural and four I,_
enriched, were removed from the reactors. _hvoof the natural
metal ruptures were at D (bumpered), t_o at F, one at C,
and one at k,,_. _o enriched failures were at C, one at D_.
(bumpered) and one at F.

Reactor Po_er Level Limitations
L_: -- -- , ,, _, nlm _ m

During this report period, the primary limitations to reactor
po_,_erlevels for all reactors except the I_reactors have c.e_n
bulD:outlet temperature limits. Po_er levels at the I_reactors
are currently restricted administratively.
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• DECLASSIFIED
_INTENANCE _ EQUIPMENT EXPERIENCE

| i i ii t_ i i i ii Ill ,, i l

T_be Replay."a._en__t

During the calendar year to date 626h tubes have been replaced.
There were 562 tubes replaced during November; 21% at B, 6 at D,
5 at DR, _ at F, 156 st H, and 178 at ]_.

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. T_'oVan Stone
leaks were at D, one at B, and one at F.

REACTOR OUTAGES
_ .---- " 7 -- .

Date Date Outage
Down Up Hours Remarks

B Reactor

10/26 ll/1L 4_7.3 Replacement of [._l?tubes.

ll/l_ ll/l_ 3.7 Thermocouple reoair.

ll/20 11/21 28.6 '.;aterleak. Tube reolacement.

ll/21 ll/21 _._ Correct front pigtail leal_.

11/26 11/28 _7.h Leak testing.

11/28 11/29 12.9 Panellit trip due to a faulty rear piL'tailon
tube 1272.

C Reactor

I!/L iI/_< 39.2 Removal of an !!lD_-metal ru3_r_ from tu-_ iJ_$.
Charge-discharge.

ll/6 11/6 0.3 Paneliit trip.

ii/6 ii/6 1.5 Replaced the re_r nozzle adapter on tufa 39<6
,,_hichwas causing a,rear-face leak.

II/I_ 11/17 96.0 ?_emovalof au I_L natural r,etal ruature from

tube 12_2.

' w,._.. _, ,

- , ,
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C Reactor (continued)

i1/26 11/27 3h.2 Removal of an I&E E-metal rupture from tube
lh58. Tube removed and channel blanked.

11/29 Still down Scheduled tube replacement.

D Reactor

11/2 11/3 3_.0 Removal of an I&E natural metal rupture from
tube 3266.

ll/9 ll/ll 39.8 Leak testing and tube replacement.

ll/ll ll/ll 0.6 Manualtrip due to a short in "Z" hole _:hich
gave a false period.

11/12 ll/lh hT.0 Water leak. Leak testing.

11/19 11/21 49.9 Water leak. Leak testing.

11/27 11/28 37.h Removal of an I&E natural metal rupture from tube
2777. Leak testing and charge-discharce.

DR R_actor

_ _ _ -. _. _11/13 I /I_ 36.0 Removal of an I_ _-meta! _pture from _u_ 167.o

_/l_ 11/15 1.9 Correct front cao leak on tube 2.,_.,<,'-_.

11/17 11/18 3h.5 Panellit trip.

!I/2_ 11/30 36.5 Panellit trip due to a faulty sensin_ !inc on
!16h.

!i/30 11/30 0.3 Tripped when wron_ toggle valve ::asopened
while chec_,dnggauge response t£ne.

F Reactor

10/30 ii/i 37.0 Leaf:testing.

@
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F Reactor (continued)

ll/3 _1/5 49.7 Removal of an I&E E-metal rupture from tube
 67.

ll/lh 11/16 41.1 Removal of an I&E natural meta],rupture from
tube 1364.

11/22 11/25 66.3 Removal of an IU natural metal rupture fro-7
tube j867. Charge-discharge.

11/2,5 11/25 1.7 Repair broken sample line on crossheader 9½.

H Reactor

'T

ll/17 ll/19 38.7 ,,aterleak. Leak testing.

ll/21 ll/21 0.3 Tripped due to a _ear pigtail failure.

• I1/25 Still down Scheduled tube replacement.

@
;_ Reactor
:.

10/30 ll/2 70.1 Concluded charge-dischar_ _nd ms_ntensnce
following a trip.

II/9 11/23 367.4 Scheduled tube reolacement.

11/27 11/29 38.9 Investigate hlbn'' temperature on tube _:,_7'•

321/29 11/29 0 3 Replace a front lealcingpigtail on tube CP_'_

0.o Low pressure tri,_on _n_,l_ _oss _'_ " _ _"
•,Jhilemaking a f!o_,adjustment.

,I,.._,,anus! '' t-11/30 11/30 0._ Tripped by loop h _,;hiler.....l,,_m _c_us
ments.

ll/30 Still doom Manual trip for temoerature control.

_,., actor

!I/II 11/13 37.1 ._mov_l of an T .... tur__ ru.:o...... 2"07,

tube 36hB.

!i/i_ 11/15 36.3 Investigation of p_rtic! f!o_:restriction incottor,tnerma_ shield coolsr.t_i_'_T

Lr



RESeaRCH ,_,_DD_VE,LOE,_Y_ - EXIST_¢G 2ZACTORS

Rear-Face Crossheader Examination
--- _ ilo IL --- _ .... _ - " ,_: - - ,,

The planned program of nondestructive testing and inspection
of the rear-face crossheader removed from DR,reactor l'_sbeen

completed. The preparation of a final report on this
inspection program is under :.ray.Additional destructive and
nondestructive inspection of the crossheader did not indicate
az_rresults significantly different from those previousl7
reported, Although relatively severe stress corrosion cracking
_._asfound to be present in both the crossheader and crossn_aL_.er
fittings, it was not possible to establish a finite life
expectancy on the crossheader at this time. i_oevidence of
-apid deterioration of the crossheader is apparent.

10%-i_Zirconium Retubing Program Desi_
• _ , ..... . ii i i ,, ,,, , , i _ ___ i ii

An additional five sets of g_nbarrel flange retainin_ rin7
grooves l_ve been enlarged on both the front _id rear face
of the I_ reactor and Inconel X snap rings installed. The
prototype _anbarrel grooving tool continued to function

satisfactoril7 during the week. A decision has been madeto utilize inconel X as the standard material for all of

the new retaining rings _._hich_,_illbe installed on this
I f_program. This material :Tasselected in preference to other

m,_terialswhich _¢ereevaluated du_ to its stress corro__ior.

.... _'' ' pro'bot-jperesistance a:%davailao._l_ty. The final _zoup of 12
impact e;_ruded inlet nozzles has been received and found to
be acceptable. The receipt of this additional quantity of
nozzles has completed the nozzle develoouent.... oro?;ramo.n_,_
provided a basis for the fabrication of the total .nozzle
order. The installation,specification for the retubing
program has been completed _nd is _=__,_ routed for fi_ual
Approval.

i05-I(Reactor Zirconium Tube 2rogram- Development

On _,.ovember19, 1962, eight ch_rz%e!sat q'_-.,r_actor :._ere
reconditioned using a six-foot _,_ " _
bar. Improved surface finish and increased deoth of cut
were accomplished but develooment for greater graphite
removal at the most severely distorted junctions-._il! continue.
_Tairies have been made to off-site vendors for fabrication
of boring bars of higher modulus material, i_zzesti_ations_e
under .:alto !eve!op a ne_,_teclmique of ___'"_^_ ._-_-_',__....._..or
to reduce forces applied to the craohite duri_%_drill_un_
operation. Contracts have been initiated _.;i_ several fSmus

al _erna Concurre__ "._
recuesting prooosals for _ "-_,,= _" "_.. _ _!e _A0,. o .... u ,.,
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IO_-K Reactor Zirconium Tube Program - Development (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
is scheduled for completion during December.

K Reactor Retub'_ngWith Zircal.0.y-2 Process. Tubes Pr.ocurementstatus

Wolverine Tube Compsa_yshipped 20 tubes, plus five experimental tubes
for uockup testing, and bOO nozzle inserts as of Eovemher 16, 1962.
The primary delay in finishing tube delivery has been due to
boroscoping. Progress on the %2OO-tube order is about one month
behind schedule.

Graphite Distortion

Testing of the redesigned joints in a flexible B-sized V_2_
has been completed. These tests indicated that the nm,Jjoint,
design possesses strength characteristics equal to the existing

design, yet provides a greater degree of rod flexibi!i_g. Thisrod will be installed in the C reactor on a test basis in
conjunction with the planned installation of polycrystal!iue
graphite vc_ ._ channel liners. The modification and test_n£ o_
equipment for VSR channel enlargement continues at an accelerated
pace to permit on-reactor testing at C reactor duri_%uthe
scheduled December outage. Model II chain-drive reamer has been
equipped with limited-depth cutters and tested, successfully in
the moc]_p. The fabrication of a full set of cutters is un!er
way. The VSR channel thermal shield bortn_ macht_.e is bein?-
modified to reduce cutter chatter and increase drive shaft
torque capacity.

Calculations indicate that the buildup o__-gas, in t;.eDI_-_"_'_'______'
" _ ' to be installed i_uC reactor, -_!_ not bofe]z(ibleB-sized ,Y_Rs, ....

a problem.

Rear Crossheader 3xpansion Joints- u Reacto,r............ la

CY_Agreement has been reached regarding a c_ha_,,kn the ty?_eof
crossheader expansion joint to be installed on the rear face of
H reactor. The prototype expansion joints nosy " -_ 7 _-- ,=_
the Dresser coupling t_e utilizin_ asbestos gas!-ct_teria!
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Rear Crossheader Expansion Joints - H _eactor (cont'd.)
--- . ._ u ._ _, ,_ _ - . " T _, u i .... : : -- ._.,,,,,

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 du_,to lee/cage.
The full reactor installation _Mll be revised to provide for the
_tallation of a conventional metallic corrugated bellows,
Design is proceed_n_ on this revised basis

Self-Suppo_ted Fuel Element Char in

Mod£flcatlon to the _PO-deslgned charging _ch_,ue resulting
from the on-reactor testing of October 20, 1,a52)_s been
completed. Testing of the modified machine and of alter'rate

,_d_._t_onaladapter prototypes is in progress in the laboratory. ' _' '
on-reactor tests will be conducted as reactor slmtdo_s occur.

Self-3uooort Fuel

The '_ columns of E_ fuel in ,_ reactor, charged on October 22,,
have reached am average exposure of 180 }_/T. These colurzs
are to be disclm2ged short of goal (in early December) in a test

of the n_ charging machine.
:.'iscellaneous?uels

A r_n_tured _ natural bumper fuel element from tube _--_ "
(_/o_/_,o_ classified as a hole failurs, _as _::am_ue! ' '_,_
cause of the failur_ was found to be a penetration of tn, _v-,-°_
_,,'aliby g_'oove"_* '_p.._tiz_(long, cigar shaped ero_!edaA_eas). ;our
additional hole fa!,lttresare cu_ren ...._ bei._ examined for cause
of rapture.

t .of

_.eactivityevaluations for a s_!l S-U demonstration loadin_
for a ..ea,.tor indicate that the correct reac_,,,._,, _._
car,. e _......'._ ,.,,._., five ..'4_"e_,_,_,,¢:,,_ ..... ,s++,=_._,
sma.gger_'_g a_.a_.gement_. ""'- .... in .._la.... _.n.._problems f'or _:uch
a Lest, a_ide from instal].ationof zirconium tubes in '"" ._
ap:_rooriate'_'_""""<I; be concerned _.,ithprocurement,. . _.,,_..,...... fabrication,
and testi._ of the smecial,fuel a_.'_*,,_o=_'-_*eler:ent,_.

o_o,-_:'_;':'_,_-_-l;",. -_ "gray" s . es arm e.'.z_ected, to ,_._,....._-,__,.. on '_',-",',
. H..7 ......shortly and i.,o z,e _vailab!e for ..orc_ductionte_t ....... _'_'-'_

_""_i.n_s_, _or use in f_ne distribution _ _ _ acuilibriun,
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Cgntrol F/'flciencyStudies (cont,d.)

were fabricated by the norms/ 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 t_ change spline blackness by
varying the thicknesses of aluminum cladding and of the
enclosed poison layer. Calculations were performed to estimate
tl_ relative dose rates from different cladding alloys proposed.
The 6063 alloy has been specified as a cladding, based on
indications t_hatit would cause dose rates only a factor Of
two greater than normal a:_dis desirable from the fabrication
standpoint. Should this alloy cause unforeseen radiation
problems, a return to the llO0 alloy as a cladding material
might be re_ired.

_InstabilityL'mnitsforSmooth-B0re ?rocess Tubes,

Heat transfer data obtained with a C-overbore orocess tube

mockup in the laborator-jindicate that current instability
limits, as specified in the Process Standards, do not apply
exactly to self-supported fuel elements, smooth-bore process

tubes, and modified fittings. Additional data _,:il!beobtained :_iththe I( zircaloy-2 process tube geometry by
_y, 1963. In the _mterim, limits based upon the C-overbora
tests will be specified for all smooth-bore process tubas.

Uranium i!ecyc!e

The per cent of recycled U in the enriched fuel pr._sent tn the
reactors at the end of October and discharged durin_ ?ctober
are given below:

per Ce,ht_of Recycled i__.elLu_nriched/-U_el

o C D DR 2 "'_ ""

October 31 _'*-_"_ 99 o_ ,, " .,,-....o_ !OC lOC ,_ __ _ __

October _,_'-,;.'._. 91 i00 _OC _'_

_irll ' 'it IRIS""' I_I=_,r, '_illr"" _,'_i, i_.,, i,=_,,,',qlq"I,_,"'' '_"II.... ' ",, _,I,,, ,,',i"_,r "' 'I_,r_,i,"' ,,' '*,'i','_,"* _ .... .,, ...... ,,,.,_ ,,,,,_,,,rI,,,, ,,r,, _r,,,_',,' ',*
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Zffluent Activity ,Data

The table below shows average reported concentrations of
selected radionuclides from reactor effluent samples taken

during October, 1962. All units are lO-12 cur.ies/ml.:

Reactor p32 As76 Zn65 _ Cr51

B 5.0 57 89 130 ,o2O

C 8.5 7h 16 200 660

D 4.0 53 16 73 25o

DR 2.2 56 26 99 34o

F 9.I hO ;Io Valid Sawnslc

H 4.i 35 lO h() 220

I_ 8.h 39 22 70 _'

I_,',r 7.3 32 8 62 370
all reactor water plants remained at a nomirml alum f_a rate
of 18 ppm.

.Seismos cope ,_evie_.;

Several actions are being taken or planned to imple_'ent
recommendations from a recent review of the seisuosco_;e

systems. ?rocess Standards are being revised to om_..'_'-'_.._
option of bypassing the 1X trip from the seismoscoue z:hen
the reactor power level is under _._oI,'_1;a!l t'__'ee,pe,_u_umo__"
at each reactor are to be set to trip at the _!5 !evg! an,,"
connected in a _ro-out-of-three coincidence !o_ic; t[:e
ar_nunciationfeature of the po:_er-failurere!aT-;ill _-_
restored at those _.._ctor_;:here it has been removed and

investigations have been started to determine _'_._oo,_s.__.-_"-:_"_r
of removing sore of the non-fail-safe features of '-'_=_..=
seismoscope; for example, a flexible corm_ecttng_ire _rotund
the piano :;iresuspension for the pendulum !7ilIprobably be
provided.
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REACTOR I'DDIFICATIONPROG_tM

iu . - i

Overbore Fuel..Development..,,

Three columns 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 fsilures, but none were found.

C-Overbore Conversion Ratio Measurements
• - J _m..

Eight tubes in the center of the 4_-tube block iriC reactor

have been selected for conversion ratio studies. _oroloadings
of fuel from the region have been discharged at exposures of
800 _'_D/Tand 400 _._'$D/Tand a third loading is currently being
irradiated to 800 FE._/T also.

Dissolution and analysis will not be done until all remaining
_N dissohtion and analyses currently under _Tayare co_o!etec-l.

@
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Reactor OperatlonsgH_uch -__cop,_

SUBJECT: MONTHLY REPORT - DECEMBER, 196'2 HAN-80948
Report #12

OR:GTO-RGR

OPERATING EXPERIENCE
-- -- -- _ 11 i i ii i, r t

Production
tj i i

Reactor i_put production (FND) was 2.2% above forecast;
12.L_ below at the six old reactors and 24.3% above at
the KIS.

Efficiency, ,,,,,

Over-all time operated efficiency was 73.8% (73.L_forecast); 71.8% at the six old reactors and 80.0%
at the K's. Low efficiency at the six old reactors
and high efficiency at the Kts resulted from the
deferment of a K tube outage and utilization of the
time for maintenance and tube replacement work at C
reactor.

Power Le_ls

There was no increase in reactor record power levels.
However, both K reactors operated at their administrative
limits of 4AOO megawatts.

Ruptures

Eight .rupturedfuel elements, five I&E natural and three
IAE 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.

B
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Reactor Power Level Limitations
i i i r I I i _l ._.____

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

MAINTENANCE AND EQUIPMENT EXP?2_IENCE
• ' il iii I IIII _ _JJ I __

Tub? Replacement

Two hundred and flfty-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
w

Three tube and three Van Stone leaks were corrected. The tube
leaks were at B, C and H. Two of the Van Stone leaks were at
D "andone at F.

®
REACTOR OUTAGES

Date Date Outage

Down _ Hours Remarks

B Xeactor

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 nat,ural meta] 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 ll.O Thermocouple repairs.
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D Reactor

12/7 12/9 47.2 Removal of an Z&E E-metal rupture from tube
1478. Charge-discharge.

12/14 12/15 39.2 Water leaks. Replacement of tubes 2169 and
0673.

12/15 12_5 0.5 Unexplained Panellit trip.

12/22 19/23 38.8 Removal of I&E natural metal ruptures from
tubes 1064 and 3265.

12/27 12/29 28.2 Removal of an _ natural metal rupture from
tube 1077.

DR Reactor

12/22 12/24 0.3 Panellit trip when a stub ejected from a
spline cap.

@ 12/29 Still down Scheduled charge-discharge.

F Reactor

12/7 12/10 72.6 Removal of an I&E E-metal rupture from tube
0674 and charge-discharge.

12/30 Still down Removal of an I&E E-metal rupture from tube 0658

and charge-discharge.

H Reactor

11/25 12/2 171.2 Replacement oi"156 tubes.

12/2 12/2 4.3 Correction of a loose rear-face cap.

12/6 12/6 0.3 Correction of a partially engaged front_face cap.

12_6 12/7 29.3 Tripped by low pressure on Loop i caused by the
unexplained loss of power. FLaintenance.

12/8 12/8 0.2 _lanualtrip due to malfunction of rate of rise
instru_mntation.

@
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H Reactor (Cent,d.)

12/18 12/19 39.4 Unexplained Panellit trip.

12/22 12/23 30.9 Panellit trip due to a small piece of gasket-
like material on the orifice cross wire.
Charge-disc_ge and leak testing.

12/27 12/27 0.i Panellit trip due to faulty rear pigtail
fitting on _be 1864.

12/31 Still down Water leak.

KE Reactor

11/30 12/1 31.5 Manual trip for temperature control.

12/2 12/2 3.7 Repair leaking flapper cap.

12/2 12/2 0.4 Tripped while making flow adjustment on single
pass tube 4355o

12/2 12/2 2.9 Insufficient control rod for turn around._

12/12 12/14 50.5 Inspection of a damaged front-face connector.
Charge-discharge.

12/15 12/15 2.2 Unexplained Panellit trip.

12/26 12/30 72.1 Scheduled charge-discharge.

12/30 12/30 i.i Tripped by Loop 2 due to failure to bypass the
No. I safety circuit during f_nctional
checks.

Reactor
,

12/3 12/6 89.7 Scheduled charge-discharge and maintenance.

12/10 12/12 50.5 Panellit trip caused by lesJ_ingBourdon tube.
Miscellaneous maintenance.
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RESEARCH AND DEVELOFMENT - EXISTING REACTORS

projection Fueliii

The two columns of self-supported EVNS fuel in E_ reactor have
a currently estimated exposure of I00 M_D/T; 532 elements have
been discharged to date from the two zirconium smooth-bore tubes
in E_ reactor.

Self-,Support_Uel Element Charging (SSFE)

On December 3, 1962, fuel elements in two Zircaloy-2 standard
size, smooth bore tubes were discharged during an outage at

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 12OO pounds. Both tubes were irradiated to 40% of goal
exposure.

A second charging cycle was performed on both tubes to permit

visual examination of the fuel elements. No damage to fuelelement 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 _ reactor Zircaloy-2 process tubes were
refueled using the HAPO-designed SS_ charging mach_me. The
machine functioned satisfactorily.

Fabrication of the two vendor-designed prototype charging machines
is progressing with completion of both scheduled for January, 1963.
Two hundred magnesium magazines designed for use _¢iththe SSFE
charging machine are scheduled for deliver, in January, 1963.

Alterua____te Process Developmentmm.

_e Hanford hot press failure from tube 3680-C is being 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 cladclino_,
_ith each of the four ruptured areas located under a separate
support rail.
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K_.Rsactor Zirconium Tube.Program

Laboratory testing of the six-foot long, double tapered boring
bar designed 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 chamnels is continuing, with interest sho_n by at least
three vendors. Proposal evaluation is in progress.

Zircaloy-2 Process .TubeDeliveries

Two shipments of Zircaloy-2 process tubes arrived on-slte 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-_arch.

Effluent Activity Data
,,-, , ,,, -_ _ ,

The table below shows average reported concentrations of
selected radionuclides from reactor effluent samples taken

i during November, 1962. Ali units are 10-12 curies/ml.

Reactor p32 As76 Zn65 _ Cr5!

B 1.7 27 57.0 83 450

C 4.8 47 15.0 105 567

D 3.9 56 7.6 1SL 1900

DR 3.4 6o 27.o _9 525

F 6.7 .B5 21.0 130 i030

H 6.1 52 7.2 54 2S5

_ 7.5 L5 21.o 116 132o

_# 6.6 32 I0.0 59 .187

Ali reactor water plants were at a nominal feed rate of 18 pp_.



... DEC,.,m_Files January I0, 1963

Pile Physics Assistance - B Reactor

The second xenon-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 machi2e cutting heads are being fabricated in
an attempt to increase tool llfe and graphite cutting speeds.
No date has yet been set for on-reactor testing of this equipment.
Ali 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 ctrawingshave
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 specifica_
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 (_-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. _Jorkis 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 ,P!P_ Eval+uation (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.

Evaluati_on'of Radioactive'Material - 0ffsite Shipp.ingjCasks+

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-75744, unclassified). These evaluations
will be performed to determine the safety and conformance with
the proposed Commission regulations of casks utilized for off-site
Ship_nt of radioactive 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 radioactive material shipments.

_rgto.tyPeHigh Spesd Scanner

The system was removed from continuous operation for maintenance

and alignment. All input switches were aligned, and first andsecond rank amplifiers were adjusted to optimize their performance.
The system has been returned to continuous operation.

i_J PRODUCTION R_CTOR

I_IRLoop Operation_ _

l_-I - In-reactor recirculation with dtum_,fuel elements was
terminated November 27 and the dummies discharged. Out-of-reactor
recirculation is in progress to evaluate problems associated
_¢ith the change to az_noniumhydroxide for pH control instead of
lithium hydroxide.

_R-2 - In-reactor recirculation with dummy fuel elements _¢as
terminated November 27 and the dummies were discharged. Eight
17-inch l_V_+lfuel elements _¢ithmodified 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 N reactor
inner fuel tubes at conditions equivalent to those expected in
N reactor.

I_KR-3- Remained shut doom because of primary pump failures.

KER-_ - Testi_g of fourteen 23-inch ,_:_lfuel elements continued.

The objective of the test is to evaluate the irradiation behaviorof N reactor fuel elements under conditions equivalent to or more
severe than those e:_ected in _Treactor.

,,' ¢ ,, ._., ".', , , _ . ._ ,...;;
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