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Therzs was n:
investigations related
weYe the main activizi

r : ing ~hanges and
:cpper in the primary coclant scdium

Fol_owing Kun N 24, which ended Decemher 31, _¢
operations were started o ref.¢_ and make necessary a t0 enliarg
core 1o 91 E'lbass.emb"»nf-; 27 ¢ ibassemt in the first row of the
blanket {Row 6. wers rep.a:zd with fueled subassemblies Certain core locations,
which are to be used for expa.mf—n al 1rradiat:cn, were fueled with "halinworth
driver subassembli=zs es were fabricaved, using 45 fuel elements
and 45 solid stainies Yy spared) no produce a Sub=
assemb.y that could be used to .11 lozation in iieu of an experimental
subassembly, These subassembiles allow e core *c be enlarged to a reference
EiZe at ean early date so that *he f ile of this zore -o.:ld be measured
experimentally u..:rg 4% wlre subassembd Later as experiments become
available they wiil rep.a‘e the ..a.f-wor'h driver sucassembl and the reference
reactor core size will remain rela-'"rn‘y constant, independenr of future experi=
mental loading changes. Flux 'gradients) profiles., con*rol rod calibrations,
etco,, Will be known once this reference core 1s studied and future loading
changes should be predictsbie, During Runs 254, 25B, 25C, and 25D, (5, 8, 6,
and 9, respecrtively!) flux wire subassemblies were irradiated to obtain fission
distribution and piutonium preduzticn rate measurements in the core and blanket.

£3el handling
e

) b
oo
o3
o
L §

Surveillan-e measurements from the depleted uranium in the sixth,
seventh, and eighth rows in the reastor revealed sweiling of some blanket elements
at the core midpiane. Therefore, tased on these measuremen%s, the unalloyed
depleted urani.m breeder bianke: zubassembiies in Rows 7 and 8 were removed
and replaced with subassemblies :zcn=aining soliq stain.ess steel rods,

The resuite 3f critcd measursments revea.ed a gain of 219 inhours
during the removal of zeventh row depleted uranium and subsequent insertion of
stainless steel reflector marerial., The similar exchange in the eighth row
resulted i1in a 230 inhour inzrease,

ine fue! hand.ing operations following Run 25B the sensing
rod on she rotasing dsciliator drive shaft requived manual assistance to register
proper sense, This indizated binding between the sense shaft and the jJaw act=
uating sleeve, Inspe:zTion,; foi.owing removal and disassembly resvealed a broken
bellows wh:ich 1um to =3k into the annulus between the shaft and
sleeve and so ‘1:1‘f‘y or oxidize, Therefore the beliows will be repiaced, All
other parts of rhe osciliator drive were inspected and found to be normal,
ilve<Colmonoy Journal bearings that operate under sodium,

in February, data from the primary plugging meter became very
nally, it became .mpossible to estab.lish flow through the piugging
cwing removal and clsaning, ccpper was observed

3 es of the plugging valve and
Stam of the thrott va.ve, In order to

L
erratic and
valve when 1z was ciossed, Fol
to have precipitated in ke fliutes
on the 1nte'nal surfaces and

other s

s




Ao Summar gontinved

determine the extent cf the deposition of <opper :in the primary plugging 12°p,
it was removed from the system for destructive examination and repiaced wiih the
loop which was removed from the se-ondary system for this purpose, Operaticn ©
this loop has been highly suz:essfui and i-2 atilizy to perform ir the primary
system i1s of considerable in<erest. A new .oJp was installed in the secondary
system,

L]

An intensive sodium sampling program was s*arted to determine the
copper content of she primary sodium and of the effiuent from the cold *rap.

The ends of the auxiliary primary pump (dc eiec*ro=magnetic pump'
bus bars were the largest potential source of :2pper so they were removed and
inspected, Measuremen:s revealed that 1C to 11 pounds of copper had been ercded
avay and undoubtedly had migrated to the primary sodium, over the last L years,
The electrodes were repaired by cladding them with stainliess steel sleeves to
eliminate any future dissolution of copper Testing of the auxiliary pump
following repair revea.ed that only a siight adjustment of circuit resistance
was necessary to return the pump current to normal, An extensive sodium sampling
program was initiated, The average of many determinations revealed a probable
content of about 1.2 ppm zopper in the primary sodium at 700° I, Several
samples showed concentration from 8-2u ppm which indicated som= minute copper
particulates are dispersed in the sodium, These samples were exceptions and
raised the overall average value of all determinations.

The primary system zold trap was in continuous operation during <he
month of March to nake advantvage of its potential capacity for copper removal,




1/10/67
1/1z2/07
1/13/67
1/1k/67

1/15/67

1/14 to

i/lo/of

2/ 1/67

:hrcnologx of Princxgal Lvents

1/16/67

Event
————

Plant Status.

n
I

Plant shutdown to start fuel loading change for Run Humper

iy
B

Primary scdium temperature = 0U
Seconaary sodium Zlow = O.u4%,
Steam pressure = 1200 psig.,
Primary tank heat input = zu40 kW,
Source thimbie 1906 removed from reactor positicn (7=b=c).

Completed ioading 15 new "C" type subassembliies into thne
reactor,

Experirmental suvassemblies XCz0 and AClo loaded into reactor,
Experimenta. subassembly X019 placed in the reactor,
Leak rate test of equipment air lock successfully completed.

completed lcading 9 new 'B" type subassemo.ies into the
reacter,

Subcritical run made to determine reactivity,
»
reactor lcedea with eight (€] rflux wire sucassemcliies,

One hour irradiation at 30 kW compieted (Fun No., 25«A).

Ten ccntrecl
neactcr cperatea at S00 kW for training.

Reacteor loaded with eight flux wire subassemblies,

Cne hour irraaiation at 3C kW completed (Run No, 25=E).
keacter loaded with six flux wire subassemclies,

Iwo hour irradiation at 50 kW completed (Hun No, £5=Cj.



B
Date

2/ 8/67

2/11/67
2/14/67
2/17/67

2/18/67

2/20/67

2/21/67

2/22/67

2/23/67

2/24/67

2/25/67

Chronology of Principal Events (continued)
et

Event
FAASOLN

Three flux wire subassemblies irradieted for 2 hours at
500 kW (Run No, 25=C).

Started removing ‘A" type subassemblies from storags tasket
for shipment to Fuel Cycle Fazility.

Conducted National Youth Science Day tour,
Finished unloading last "A" type subassemb.ies from basket,

Completed loading 12 stainless steel subassemblies into
the storage basket,

Primary pump number 1 magnetic clutch replaced and checked
out,

Completed loading 8 stainless steel subassemblies into the
storage basket,

Completed loading 10 stainless steel subassemblies in Row 7
of reactor,

Removed XGO6 from reactor and sent to Fuel Cycle Facility.

Started cooldown of primary tank to 600° F in preparation
for oscillator drive removal.

Completed loading 6 stainless steel subassemblies into the
storage basket,

Oscillator rod drive removed from primary tank,

Completed loading 6 stainless steel subassemblies into the
storege basket., ) P

Control rod drive installed in place of oscillator rog
drive (Position Number 3), :

Primary tank temperature back at 700° F,

Oscillator rod removed from the reactor and
se |
Cycle Facility, nt to Fuel

Experimental subassembly X021 placed in react
(2-D-1). — o Pomition




B,
Date

2/26/67

2/27/67
2/28/67

3/ 1/67

3/ 2/67

3/ 1/67

3/ 8/67

3/ 9/67
3/11/67
3/17/61

3/18/67

Chronology of Principal Events {continued)

Event

Experimental subassembly 7022 placed in reastor position
(7=C=2).

Reaztor taken critical to determine reactivity (Run 25=D).

Reactor taken critical to determine excess reactivity and
period calibrated No, L and No. 9 control rods,

Completed loading eleven stainless steel sutassemblies into
the reactor,

Reactcor taken critical for reactivity determination and
control rod calibration,

Completed loading eleven stainless steel subassemblies into
the reactor.

Reactor taken critical for rod drop experiments and cali=-
bration of all control rods,

Primary plugging loop teken out of service for maintenance,
Copper deposit found on surface of plugging valve.

Primary auxiliary pump secured in preparation for removal
of bus bars,

Primary system sodium sampling started on an around the
clock basis for copper analysis.

Primary auxiliary pump bus bars removed from primary tank,
Primary purification system placed in operation.

Completed loading 25 stainless steel subassemblies into
the storage basket,

Started sodium sampling from primary tank transfer port on
an around the clock basis for copper determination.

Modified primary auxiliary pump bus bars returned to the
primary tank,

Primary auxiliary pump placed in operation.

Completed ioading 3 stainless steel subassemblies into
storage baskert,
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B,
Date

3/20/67

3/22/67

3/2L /671

3/26/67

3/28/67

3/31/67

Chronology of Principal Events continued)

Event
A2

Completed loading 23 stainless steel subassemblies into
the reactor.

Completed loading 8 stainless steel subassemblies into
the reactor.

Completed sending 9 "U" type subassemblies to the Fuel
Cycle Facility.

Reactor taken critical to determine excess reactivity.

Completed loading 20 stainless steel subassemblies into |
the reactor,

Reactor loaded with 9 flux wire subassemblies.
One hour irradiation at 50 kW completing Run 25-D,

Reactor taken critical for period calibration of No., L and
No., 9 control rods,

Plant Status,

Plant shutdown awaiting authorization for Run Number 25,
Primary sodium temperature = 700° F,

Secondary sodium flow = 0,2%,

Steam drum pressure = 1250 psig

Primary tank heat input - 200 kW.

Primary system sodium sempling continues on a three shift

basis with samples being taken from the primary tank transfer
port and the PI-A plugging loop.
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Produzticn Summary

Total For
First Second Third Fiscal Year
Quarter Quarter Cuarte To Date
Maximun Possible Power Prcduction 41L0 4185 Loz0 12375
(Days x L5 iWt)
Power Production (!MWd) 1310 2366 0 3676
Plant Factor (%) 3.5 56l 0 29.7
Power Production Days) 35 60 0 05
Non-Power Production (Days |
1) Fuel Handling ‘Days) i/ 22 29
2) Low Power Tests (Days) p
(Physics, Kinetics, etc.) 6 12 16
3) loutine Maintenance (Days)
(Also conducted ccncurrently
with other categories)
L)  Fuel Surveiilance (Deys! 27 27
53 Special Maintenance Repairs, etc,
Turbine Repair, Oscillator -
Rod Installation, Free:ze
Seal Troug: Cleaning (days.) 30 20
Primary Auxiliary Pump
Repair and Inspection (Days) 10 10
o) Manufacturing Row 7 & 8
Stainless Steel Subassemblies L6 L6
Total Days 92 23 90 275



D Plant Periormence

1o Power Prodactizcn
The plant was not cperated at power during this quarter, Reaztor
operation was only for the purpose oI making phyeics measurements of flux

distribution and reactivi:y erfe~ts of iocad:ing changes, Tablee I, II, and III
give the production data,

2 Primary System

e ¢ o
a Promary P.ump Performan:e

Primery pump performance ijata are presented in Figures I
through VI, No signifi:zant :hanges 1n parforman:s were noted

To] Primary Auxi.iary Pump Perfcrman:e

Primary auxiliary pump performance was checked before and
after the modification of bus bars Details on the capping of the copper ends
of these bus bars with stainiess steel are given in Sections V,A,18 ard V.C.1
Only minor adjustments 2f the power supply %o *he pump w=ra made to achieve the
same performance before and aft2r the modifi:zations,

Co Coolant Temperatures

The subassembly outlet temperatures have not been plotted
this quarter since there was nc power operation

d Primery Purifizazion System

A review or the dava taken thro.gh the four years of opera=
tion has been made, It was n3° possibie *2 predizt <he end of useful 1ife for
the cold trap from this da however, the pamping power required to produce
a given flow rate has inc~ ed during the period of operetion

Ir order to observe the operation of the system more closely,
portable recording instruments were installed to measure the flow, pressures,
and pressure drop acrogs the crystaillzer and the crystallizer plus economi zer
At the low flow rates where differentia. pressure measurements are effective
the indication is that no plugging is o<curring in the e:onomizer,
Flow <ransients occur at irregular intervalg
seen most frequentiy following the s<artup of the purification system System
flow will meke a step in:re{ase (for example from 3C gpm to 60 gpm’' and ﬂ'\e;\-
decrease to the origina. <e:11ue cver a period of time varying from a few“
minutes to 1 or 2 hours. It has"been postulated that upon precipitatiag
sodium >xide forms a bed in the "fork' mesh of the crystallizer aj
flow transients occur when the bed 1s disturbed and channe
temporarily.,

They are

L)
: nd that the
‘ing occurs




TABLE I

OPERATING HISTORY DATA

January, 1967

Cumulative Cumulative Cumulative
Reactor Cumulative Gross Gross Gross Gross Generator Generator Thermal Power
Critical Critical Thermal Thermal Electrical Electrical on on Kenge
Date Time [ime Lknergy Energy Energy Energy Time ‘Time Max - Hin
firs firs Tint, Mint NWhe Mlhe iirs Hrs MW ]
1 0 8358.3 0 293891 0 iR 0 5921.5 0 )
2 (o] 8358, 3 ¢} 293891 0 yi e 0 5921,5 0 0
3 0 8358.3 0 293891 0 77323 (0] 5921,5 0 Q
L 0 8358, 3 0 293891 0 1248 0 5921.5 0 0
5 0 8358, 3 0 293891 0 17323 0 50PL, 5 0 0
6 0 8358.3 0 293891 0 77323 0 5921.5 0 0
7 0 8358, 3 0 293891 0 T7323 0] 5921.5 0 0
8 0 8358, 3 0 293891 0 77323 0 5921,5 0 0
9 0 8358, 3 0 293891 0 77323 0 5921.5 0 )
10 0 835803 0 293891 0 L3Es 0 50215 0 0
11 0 8358, 3 0 293891 0 Ti323 0 2921.5 0 0
12 0 8358.3 0 293891 0 T7323 0 SS9ELS 4] 4]
13 0 8358,3 0 293891 0 77323 0 5921.5 0
1L 0 8358.3 0 293891 0 TH3es 0 5921.5 0 0
15 0 8358.3 0 293891 C 77323 0 5921.5 0 0
16 0 8358.3 0 293891 0 7323 0 5921.5 0 0
1T 8 8366, 3 2 293893 (0 77323 0 BOE1NS 250 KW
X 24 8390.3 10 293903 0 77323 0 5921.5 500 KW 250 KW
i} 24 Bulik.3 12 293915 0 11323 0 5921.5 500 KW 500 KW
20 20 843k, 3 10 293925 0 77323 0 5921,5 500 KW
21 0 8L3L,3 0 293925 0 17323 0 5921.5 0 0
22 0 8434, 3 0 293925 0 77323 0 SORlL5 0 0
23 0 EL34,.3 0 2923925 0 717323 0 5921.5 0 0
24 0 L3403 (6] 293925 0 17323 0 5921.5 0] 0
25 0 843h4.3 0 293925 0 17328 0 502195 0 0
26 0 Bu3he3 0 293925 ¢ 77323 0 5921.5 (o 0
27 0 Bu3h,3 0 293925 0 Tr323 0 5921.5 0 0
28 0 543k, 3 0 293925 0 77323 0 5921,5 0 0 o
29 0 8hi3h,3 o 293925 o] 17323 0 5921.5 0 0
30 0 Ehi3h,3 0 293925 0 77323 0 5921.5 0 0
: 2 81343 293925 0 17323 0 5921.5 0 0



TABLE II

OPERATING HISTORY DATA
February, 1967

0T

Cumulative Cumulative Cumulative
Reactor Cumulative Gross Gross Gross Gross Generator Generator Thermal Power
Critical Critical Thermal Thermal Electrical Electrical on on Range
Date Time Time Energy Energy Energy Energy Time Time Max, Min
~“Hrs Hrs MWht MWht MWhe Whe Hrs Hrs MW W
T 0 8430, 3 0 293925 0 ia23 0 RS
> 0 8434, 3 0 293925 0 17323 0 5921.5
3 0 8434, 3 0 293925 0 77323 0 5921.5
L 0 84343 0 293925 0 77323 0 5921.5
- 0 843k, 3 0 293925 0 228 0 STl 5
7 0 8434, 3 0 293925 0 77323 0 5921.5
- 2 8436, 3 0 293925 0 1323 0 el ts 50 KW 0
8 > 8438, 3 1 293926 0 77323 0 5921.5 .05 0
9 0 8L438. 3 0 293926 0 77323 0 5921,5
10 o 8438, 3 0 293926 0 fres 0 5921.5
11 0 8438.3 0 293926 0 77323 0 5021,5
12 0 8438, 3 0 293926 0 77323 0 5921.5
13 0 8438, 3 0 293926 0 77323 0 5921.5
1L 0 8438, 3 0 293926 0 77323 0 5921.5
15 0 8438.3 ¢ 293926 0 77323 0 592145
16 0 8438, 3 0 293926 0 77323 0 5921.5
17 0 8438.3 0 293926 0 17323 0 il
16 0 8438, 3 0 293926 0 T¢323 0 5921,5
19 0 8438, 3 0 293926 0 17323 0 Sgedss
20 0 8438, 3 0 293926 0 JIaEs 0 592155
21 0 8438, 3 0 293926 0 77323 ) 5921.5
22 0 8438,3 0 293926 0 TT323 0 59815
23 0 8438, 3 0 293926 0 77323 0 5921.5
2k 0 8438,3 0 293926 0 77323 0 5921,5
25 0 8438, 3 0 293926 0 77323 0 5021..5
26 0 B438,3 0 293926 0 77323 0 5921.5
27 1.0 8439, 3 0 293926 0 77323 0 5921,5 5 0
28 3,0 8LL2,3 1 293927 0 Ti323 0 5921.5 = 0




TABLE III

OPERATING HISTORY DATA
March, 1967

Cumulative Cumnulative Cumuliative
Reactor Cumulative Gross Gross Gross Gross Generator Generator 'Thermasl Power
Critical Critical Thermal Thermal Electrical Electrical on on Range
Date Time Time rnergy Energy Energy Energy Time Time MExe Min
Hrs Hrs MWht MWht MwWhe MWhe Hrs Hrs MW MW
1 0 B4L2,3 0 203027 0 Tr323 0 59215
2 i 8453,8 n 293931 0 e 0 5921,5 o5 0
3 12 8465.8 5 293936 0 77323 0 5921.5 o5
L 0 8L65,8 0 293936 0 77323 0 5921.5
5 0 8465.8 0 293936 0 77323 0 5921.5
6 0 8465.8 0 293936 0 77323 0 5921.5
7 0 84658 0 293936 0 17323 0 5921.5
8 0 8465.8 0 293936 0 Tr3Es 0 5921.5
9 0 8465,8 0 293936 0 77323 0 5921,5
10 0 8465,8 0 293936 0 T1323 0 5921,5
11 0 8L465.8 0 293936 0 77323 0 5921.,5
12 0 8465.8 0 293936 0 77323 0 5921.5
13 6] 8465.,8 0 293936 0 77323 0 5921.5
1k 0 8465,8 0 293936 0 77323 0 5921.5
15 0 8465,8 0 293936 0 70823 0 5921.5
16 0 8L65.8 0] 293936 0 11323 0 5921.5
1l 0 8465, 8 0 293936 0 77323 0 5921.5
18 0 8465,8 0 293936 0 TE23 0 5921.5
19 0 8465.8 0 293936 0 Ti23 0 59215
20 0 8465,8 0 293936 0 77323 0 5921:5
21 0 8465,8 9] 293936 0 11323 0 5921.5
22 055 0L66.3 0 - 293936 0 77323 0 592155 0 0
23 0 8l466. 3 0 293936 0 77323 0 5921.5
2L 0 8466, 3 0 293936 0 Tr3E3 0 5921,5
25 0 8466, 3 0 293936 0 77323 0 5921.5
26 3.0 8L69. 3 0 293936 0 77323 0 5921,5 50 KW 0
27 0 8469, 3 0 293936 0 77323 0 5921.5
28 0.9 8L70.2 0 293936 0 1323 0 5921,5 o5 (s [
29 0 8470.2 0 293936 0 77323 0 5921,5 =
20 0 8k70,2 0 293936 0 Ti23 0 5921.5
31 0 B470.2 0 293936 0 77323 0 5921.5 0 0



o Primary Purification System ‘continued)

Plugging temperatures are norma’ly dieterminec twice each
shift, Figures VII, VIII, and IX are grapts of primary purificat.ion parameters
including the plugging temperarures, For the period from ilarch 11 to March 17
it can be seen that the plugging temperature was reduced frecm 32C° F to less
than 225° F,

The conclusion of the study is that the cold trap is
effectively precipitating and removing impurities from the primary coo.ant,

A number of improvements in the instrumentaticn are planned, including the X
addition of pressure transmitters and modification or replacement of differen~

tial pressure transmitters whizn have too low a range, A proposal for auto=

mation of flow control is being considered

€, Argon and Sodium Chemistry
Prlmm Argon

Two samples of the primary cover gas were submitted for
activity measurement.

Microcuries per Milliliter

Date Sampled Iime Sampled Xe 133 Xe 135
T/L/6T 3955 1,9 = 10% 6.2 = 10=3
1/2/67 1020 2,9 x 10=- L,0 x 1C+~

The reactor was not operated a* pcwer Ior the ta.ance of this quarter and therefore
no graphs of radicactive gas concentrations are included

The analyses of primary cover g4S samp.es Irom the

1 laborator
are as follows: 2
Hydrogen (ppm vol, ' Z-’itragen (Vv
FAY
Range average B
rance Average
January 1967 < 106 < 100 g - 1 i
February 22=5L 4C 2w <
March 100 < 100 6 o
6 % 1.0

The on-line chromatogreph was in service b

pa » . ut co
difficulty was experienced in maintaining satisfactory pers nsiderable

S“rmance
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e, Argon and Sodium Chemistry (continued!

A sample cf primary sodiur teken 1/3.,/¢" cortained:

rpm Ca
ppm Cr
ppm Fe
ppm Mo
ppm Ni

Sampiles of primary sodium were analyzed for hydrogen and
oxygen content by the ANL Chemistry Division, The results were as follows:

Date_Sampled m_O en ppm _Hydrogen
10/26/66 1158 1:.9% 3.9
11/17/66 T 8 2.9, 1.6
12/ 7/66 GENT Sa iy K6

1/26/67 s 8.8, ok

< Copper in Primary Sodium

In late February and early March, difficulty was experienced
in obtaining satisfactery flow rates in the EBR=II primary sodium plugging
loop (designated PI-A) upstream of the cold trap preparatory to making plugging
temperature determinations. The plugging valve and the throttle valve in this
loop were removed and disassembl:sd on larch 2, 1967, A substance, later
identified as copper by qualitative chemical analysis, was found deposited on
the stems and within the bodiess of valves (after removal of sodium) by dis-
solution in ethanol.

In an effort to restore the primary plugging loop to operability
and permit plugging temperature measurements and the taking of sodium samples
for analysis; the valve stems and bodies were cleaned and the valves were
reassembled and installed, The loop was put into operation on March 3 and
plugging runs were attempted. The apparent plugging temperature was 230° F,
However, a very low flow rate through the loop indicated that a flow restriction
might exist in the loop economi:zer |regenerative heat exchanger),

On March <, a small sodium leak was found at a weld just upstreem
of the loop throttle valve The loop was secursd and cooled.



Date

3/ L/67

3/ L/67
3/ L/67

3/ 6/67
3/ 8/67
3/ 8/67
3/ 8/67
3/ 9/67
3/ 9/67
3/ 9/67
3/ 9/67
3/10/67
3/10/67
3/10/67
3/11/67
3/11/67
3/12/67
3/15/67

3/15/67

3/16/67
3/16/67

Time
0930

1245
ety

1530
1445
1545
2115
0055
0830
1045
1630
0055
0815
1640
0045
0930
0500
1450

1700

1000
2000

TABLE IV

CHEMICAL ANALYSIS RESULTS _FOR COPPER IN SPECIAL

SAMPLES OF EBR=II PRILJARY SODILM

Marzh 1967
Coolant
Pump Copper
Sample Point Sample Vessel Record (ppm)
PI-A Aluminum (approx- Intermittent 0.8C
100 grems Na pump operation
PI-A i K 0.70
FTP Stainless Steel ! 0.,7L
(100=300 grams lia)
FTP & 0,80
FTP 0.51
PI=A Aluminum L 0.6
PI-A b v 0,60
PI-A " o 0.48
PI=A i 0,L6
FTP Stainless Steel o O (5
PI=A Aliuminum ! 0,36
PI=A 0,45
PI=A = 0,5k
PI-A 0,36
PI-A 2 0,42
FIR Stainless Steel o oG
PI-A Aluminum i 0.81
PI=A Ni Semple Cup L 0,94
(approx. 10 g Na
total sample analyzed)
PI=A ~ 5SS Sample Cup 4 G.50
(approx. 10 g Na £
total sample analyzed)
PI=A Ni Sample Cup ) 1,40
PI-A 3 Intermittent 1,00

povwer operation




Date

3/17/67

3/17/617
3/17/67
3/18/67
3/18/67
3/19/67
3/19/67
3/20/67
3/20/67
3/20/67
3/20/67
3/20/67
3/20/67
3/20/67
3/20/67
3/20/67
3/21/67
3/21/67
3/21/61
3/21/67
3/21/67
3/21/67
3/21/67
3/21/61
3/21/67
3/21/67

TABLE IV (zontinued;

CHEMICAL ANALYSIS RESULTS FOR COPPER IN SPECIAL

SAMPLES OF EER=II PRIMARY SOOI M

Marzh 1967
Coolant
Pump Copper
Sample Point Sample Vessel Record (ppm)
PI=A SS Sample Cup Intermittent 0,11
power operation
FTP i . 1,66
PI<A iy 5 1,1k
PI=A ¥ > b, 35
FTP ¥ 5,08
FTP ' 0.65
PI=A . i 1,78
FTP i 0,25
PI=A L . 0,47
PI=A " " 0,50
FTP % i 2 L
PI=A e 1,00
PI-A e n 0.62
FIP - 0,40
FTP y 0,81
i 7,56
Pi=A " All pumps off  1.45
PI-A - 1,27
FIP e y 0.63
PI=A 3.66
(Auxiliary Pump Started)
FTP Stainless Steel Cup Aux. pump on 0,54
PI=A . 1.29
(Main Coolant Pumps Started

5y 0% Stainless Steel Cup All pumps on 0,39
FI=A ¥ 0,45



TARLE IV {continued

CHEMICAL ANALYSIS RESULTS FOR COPPER IN SPECIAL
SAMPLES OF EBR=II PPIMAERY SODIUM

Marzh 196~

Coolant

Pump Copper
Date Time Sample Point Sample Vessel Record {ppm )
3/21/6T7 2130 FTP Stainless Steel Cup All pumps on I 05
3/22/67 0145 FIP ! : 1.k
3/22/67 0250 PI-A " ' 6,05
3/22/67 0515 PI=A i gvo2
3/22/67 0545 FTP E : 1,43
3/22/67 0900 PI=A 2 i 0.39
3/22/678w11]5 FTP K S 2:35
3/22/67 1300 FTP < 1,58
3/22/67 1330 PI-A ! Pumps off 0.97
3/22/67 1715 PI-A % Pumps on 4,60
3/22/67 1820 FTP ‘ o 1.98
3/22/67 2030 PI-A e ' 1,15
3/23/67 0155 FTP - ! 0,52
3/23/6f( 102310 PI=A b B 0,52
3/23/67 0300 PT=A " : 0.91
3/23/67 0600 FTP ! - ot
3/23/67 1230 PI=4 g Pumps off 1326
3/28/ 67 431750 FIP Pyrex Beaker - 3,20
3/23/67 : 1850 PI=A Stainless Steel 1,62
3/23/67 2015 FTP Pyrex 0,28
S/23(6T: 21a PI-A Stainless Steel 0.52
2/23]67 5% 2820 FTP Pyrex " 1.07
3/24/67 0050 PI=A Stainless Steel Y5k
3/24/67 011 FTP Pyrex 0.74
3/24/67 0515 FTP I " 1.01
3/2b/67  11L5 FTP ! 0 50
3/2L/67 1305 FTP :




TABLE IV (continued)

CHEMICAL ANALYSIS RESULTS FOR COPPER IN SPECIAL
SAMPLES OF EBR=II PRIMARY SODI'M

Coolent

Pump Copper
Date Time Sample Foint Sample Vessel Record (ppm )}
/26T 420 PI=A Stainless Steel Pumps off 0o 31
3/24/67 1530 FTP Pyrex g 1:59
3/24/67 1600 PI-=A Stainless Steel ! 0.86
3/24/67 1745 FTP Pyrex 4 0,51
3/24/67 2100 PI=A Stainless Steel " 0.87
/26T S2p10 FTP Pyrex - 0,76
3/2k/67 2245 PI-A Stainless Steel " 0.78
3/27/67 1300 FTP Pyrex Pumps on 1.99
B/ 2] 355 PI=A Stainless Steel " 0.88
B/2M/6T™ £15k45 FTP Pyrex i ko),
3/2T/6T"" 1730 PI=A Stainless Steel ! 1.58
3/27/67 1910 FTP Pyrex U 0.9k
3/eT/6en " © 2n10 PI-A Stainless Steel ! 0.95
3/27/67 2130 FTP Pyrex ! 0,53
3/28/67 0130 FTP LA L 1.09
3/28/67 0215 PI=A Stainless Steel " 0,99
3/28/67 0300 FTP Pyrex g 0.76
3/28/67 0530 FTP - ! 0,84
3/28/67 1550 FTP i i 1,91
3/28/67 1730 FTP ‘ " 1,01
3/28/67 1940 FTP 4 W 0,72
3/28/67 2125 FTP . " 2.02
3/29/67 0100 FTP 3 & 2L,25
3/29/67 0230 FTP L b 3.09
3/29/67 0355 FTP i i Thae
3/29/67 1825 FTP i i o S
3/29/67 2000 FTP i " 0.46

3/29/67 2230 FTP i L 3. 32



Date

3/30/67
3/30/67
3/30/67
3/30/67
3/30/67
3/30/67
3/30/67
3/30/67
3/31/67
3/31/67
3/31/671
3/31/67

Time
0050
0220
0415
0620
1100
1300
2030
2150
0200
0230
1530
2145

TABLE IV (continued)

Samgle Point
FTP

March 1967

Sample Vessel

CHEMICAL ANALYSIS RESULTS FOR COPPER IN SPECIAL
SAMPLES OF EBR=IT PRIMARY SODIUM

Coolant
Pump
Record

Copper
(ppm)

Pyrex

Stainless Steel
Pyrex

"

Pumps on

TeghL
0s23
2,28
0.65
0.42
0,41
1,24,
0.45
Fola,
2,46
0.63
O




Date

3/ 1/63
6/27/6L
2/26/67
3/11/65
10/18/65
6/16/66
7/25/66
8/ L/66
9/29/66
10/25/66
11/10/66
12/ 2/66
1/25/67
2/27/67

TABLE V

CHEMICAL ANALYSIS RESULTS FOR COPPER IN

HISTORICAL SAMPLES OF EBR-II PRIMARY SODIUM

Sample Point
PI-A

Sample Vessel
Aluminum (100 g Na)

19
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“a Copper_in Primary Sciium - santinusd

Work was iniziated cn Marzh & <o remcve the entire primary
plugging locp, PI<A. and 0 rep.ace o with the piugging ..oop fram the secondary
sodiun system, The instailation wes :omp.=2ted 20 Mar:n 3, This permitted
con*inued measuremen® oI primary PLuUgEing TEMpIratures and taking cf scdium
sempies COr <hemita. analyses cf Zoppsr Zcntent.

At ‘pe came time as tha work on PI-A loop was in progrese, the
valves were removed from PI-B, the plugging .2op downstream of the coid trap
These vaives were made avai.able for inszallation, with a newly fabricated
esonomizer, in -ne ss:oniary system, It war found ‘mposgzihle to remove the PI=B
economizer beause I severeiy limitsd actessiniliry.

A 'd:p sempler” was iabrizated to psrmit taking of samples from
the bulk primary scdium ~hrough the fuel transfer port

A program vas iniviated on Hargh < whi:h “nvolved samp.ing from
tne PI=A loop and from the fue. transfer port Ifor zomparative purposes Relatively
large sodium sampies 100 zo 300 grams each' were taken <nitially, A series of
samples was taken with the zo.d irap secured, as *hey had beexn juring the prior
work in March,

The primary :old trap was put in service on March 1C and main=
tained in operation at flow rates mosfly in the range 15 to 30 gallons per
minute for the remainder -7 he month exzept for a short outage on April 1, 1967,
Initially, piugging -emperatures were about 280° to 200° F. They showed a
continuing decrease with :2.d -rap operation wuntil, during the last half of
March, they were consis:ent.y .ess than 250° F

rrom PI=A ani zhe fuel transfer port was continued to
discover whether :21d trap osperaticn would reduce the copper coacentration in
the primary sodium

The variations bservei in the analyses for <opper in portions

of sodium taken frwm *ne lar tamp.=s indicated that ncn=homogeneity of copper
concentration probably exists in such sampies Since these variations were of
about the same order as the expe:zted real chenges of -opper 2cncentration in
the primary sodium; 1 was recognized thar improved sampling methods were

required,

To cbwiate the effe:s
cooled sodium samp.e . Sma..ey
sample is anaiyzed; thus, <he

>f possible segregation of copper in the
: " g

s
as a faztor in comparisons with sub

i5 grams were taken., All of thie
pper in the sample is eliminated
rmination.

D O

inltia. pians called for the use of nickel sampie
was expected that the copper :ontent =f the rnizkel would be low, However
because only a few nicke. :.ps were avai.gple and materisl for faorxcanm; of
more could not be obraired readily, samp.e -ups were fabricated of type 30k
stainless steel

cups because it




3 Copger ir Primary Socdium ‘continue=i

Subsequent ~hemiza. 2
in niczkel and stainless steel cups : a
per million of zopper and the stainl 207 1o arte per million,
Tests demonstrated that the nickel re .ds copper to the nitric acid
solution used for dissolution o7 copper in the sodium sampies Stainless steedl
cups yielded no zopper under the seme -onditions., Hence, stainless steel cups
were used for sampling, Some information was obtained to the effect that higher
concentrations might be found in scdium samples taken in stainless steel than in
samples taken in Pyrex glass Therearter, Pyrsx beakers were used for sampling
from the bulk scdium fuel transfer port! However, because glase beakers could
not be used in the s2dium sampliling system, use of stainless steel cups for the
PI-A samples was convinued.

fer copper content of the cup material
d that cthe ckel ntained 109 parts

Chemica. araiyses for copper were performed in the Idaho Division
Chemistry Laboratory during the firet half of the month (samples taken through
3/12/67), The determinations oI copper concentrations were made by the neo=

5
cuproin colorimetriz methcd. Samples taken on, and after, “arch 15 were analyzed
in the Chemistry Laboratory of the Idaho Chemicel Processing Plant (ICPP), by
the same colorimetri:z metho3d. OCc-asional check analyses were performed in the
Idaho Division Laboratory.

Star<ing on farch 20, a very intensive sampling program was
conducted to checzk analyti:al precision and to better define the copper concen=
tration in the primary sodium., Initially, the primary coolant pumps were
operated only intermittently, between fuel handling periods Starting on
March 26, the pumps were main*ained in operation at full reactor flow rate to
provide maximum mixing of the primary sodium Full flow was continued for the
remainder of the mosath.

»
The throttie vaive and the plugging valve were removed from the

PI-A loop on March 28 to permit inspeztion for copper deposition, The valves

had been in servicze since March &, The valves were disassemblied and sodium

was dissolved from the stems and bodies by enthanol, There was no visual

evidence of -opper depositicn on th= valve surfaces, The PI-A loop was returned

to service,

A sampiing valve was ins<tailed at the PI=B location downstream
of the primary zold trap, to perm:it sampling and analysie for -opper in the
cold trap effluent,

During atiempts tc sample from the PI-A loop on March 31, it was
found that the samp.ing vaive leaked in the closed position, Also, difficulties
were encountered with the sampling system components.

A tempcrary sampling sys+tem was devised and constructed, comprised
of an ambient pressurs sampiing chamber, argon-purged, and a large waste vessel
for collecting cverflow sodium. The sampler was designed to accommodate 10
millilitter Pyrex beakers 57 the same type as used for the dip samples from the
fuel transfer porT This sampling system was put into operation successfully
on April 1, for raking samples from cold trap influent and effluent,



Jopper in Primarsy Sodium continued

<
with these sampies, <Copper ana.ysls Tresu.”s otta.ned in larch are presented in

Table IV, Results of copper analysis on portions of X
samples are given in Table V.

R=I1 historiza. sodiu

To check for zopper deposition on reactor components a blanket
subassembly removed from Row 6 of the reactor was "leached” in nitric a-'d,
Great care was taken to eliminate spuriocus sourzes of copper ard tO measure -opper
contributions from sources which could not be eiiminated, ror comparative
purposes, & newiy faocricated stainless steel reflector subasgembly, having about
the same exposed stain.ess surface as the standard blanke< subassemb_y, ' .2 also
'leached"., The copper conceatration in the acid wash soiuticn from the blanket
subassembly contained ©25 micrograms of ccpper whereas the solution from the new
stainless steel subassembly -ontained 19¢9 micrograms, These results indicate
that copper deposition on the blanke* subassembliy, if any, was insignificant,

The stainless steel strainers from experimental subassemciies
X009 and XC13 were separately leached in nitric azid and the solutions were
analyzed for copper, These subassembliies had not bteen washed for sodium removal
prior to disassembly. The surface area of the stra:iner is 220 sq. cm, :l'-inent
data are tabulated below

Strainer From Cu Cuy, Mizrogrems
Subassembly Time in Reactor iiicrograms per 8g. cn
X009 3/20/66 = 12/21/56 120 C.55
X013 T/17/66 = 9/ 7766 109 0.45

L, Secendag System

a, Secondsry Sodium Pump

The secondary sodium pump was on.y operated at standby flow
this quarter since there was no power operation,

Do Argen and Sodium Chemistry

The on=line chromatograph analyzing argon from the surge
tank shoved less than 10 ppnm hydrogen and 1,000 to 1,400 Prm nitrogen Samp_.es
of argon taken from the supply, surge tank, and storage tank and a.nalg}zed in" |
the laboratory showed less than 100 ppm hydrcgen and less than 100 Ppm nitrogen
Air contaminaticn ot samp.es Taxen Ior this analysis continues to te a r;rs'o fm :



n
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b, Argon_ang Scdium Cherdstry {continued)

The following results were received from the ANL Chemistry
Division's analysis for oxygen and nitrogen

Date Sampied pom Cxygen ppm _Hydrogen
11/17/66 o, 6 2e1, L,T
12/28/66 456 Sy 2.0
1/25/67 b, 7 6.1, 3.5

-1 Szeam Sys:tem

a. Pressures and Temperatures

o steam was produced by reactor operation during this
quarter,

b. Water Treatment

il Steam and Condensate

There was no operation during this quarter,

c) Zooling Water

hre pd cf the cooling water ranged fraom 5.5 to .0,
The pH control was impractical most of the period as the cooling water circu=
lation was limited %o Plant Services demand, The CrO. content varied from
5 to 20 ppm,

i test unit was installea to investigate the possibility
of chromate reductior using sulifur dioxide,



I, Fuei Hand_.ng

The reacvcr wes not operated exiept for low power physics experiments cduring
this quarter, however extensive fuel hendling was accomplished, The reactor was
loaded for power run 235,

Surveiliance examination of the fertile elements in subassemblies installed
in Rows 7 and 8 indicated that “he fertile depieted uranium| material hed
substantial growth and in some cases was in contact with the cisd. The sub~
assemblies in Fows 7 and 8 were repiaced with subassemblies loaded with stainless

steel,

Four measurements
250, and 25D, r in

jesion rate distritution were made in Runs 25A, 25B,
he inst
subassemblies for eath run.

a
aliarion and removal of several flux wire

A total of Shu individus. transfers of subassemblies either to or from the
reactor grid or the s-crage tasket were made,

A, Experimer+a. Irradiations

Five experimental subassemblies were installed 1n the reactor grid
Two {X019, X020' contained oxide fuel materials and three (X016, X021, X022)
con“‘aining oniy strucsural materials.

The irradiation of expsrimenta. subassemblies XGOoc and XOlu was
completed and they were removed from the reactor grid and transferred to the
Fuel Cycle Facility for examination,

B. Subassembly Tnventory

A tctal of 21 subassemb.ies which include one experimental subassembly
(XG06 ) were transferred to the Fuel Cy-le Facility for examination, disassembly,
and reprocessing of the spent subassemblies,

Thirty=nine reproressed subassemblies were received from the Fuel
Cycle Facility,

Five experimental sucassemblies vwere received and installed in the
reaczor,

Twenty=rour sucassemb.les were available on .larch 31 and eight were
available on December 3i.

C Grid loading Changes

The reaztor grid was loaded for Run 25 and loading changes were made
for four fiux mapping physizs .ow power runs, E
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TABLE VI

LCADING CEANGES FOR RUN NUMEER 25

Maximum Meximum
Remove Burnup From dpstacl Jemove Burnup Frem
c=252 .19 2A1 2=298 Z=243 1,15 352
C=270 o LB¥ 2C1 C=gt2 C=239 a0 2B
X01k == 2D1 X021 C=2uk BERILS 5F2
C=25L 1,197 2EL C=297 C=zL0 Taids %L
S=61l il 34l S=012 A=T74C 0030 JAL#
C=255 21, 3B1¥ C=286 B=352 - HAL*
C=286 = 3BL* C=2035 A=7321 056 oB1%*
C=256 2. 16 3C2 C=291 B=355 - 6Bl *
C=258 111 3E1 C=296 A=T706 0Ly HBS
C=259 1,16 3E2 C=293 A=768 ,236 621
C=278 002% LA3 C=2002 A=T24 o 6c2
C=2T1 oli3% 4B3 C=2003 A=707 056 5D1
C=260 1.10 LD2* C=2000 B=351 ol b¥ £D2
C=2000 - LDo* C=282 B=319 99 6D4
C=282 220% LD2 £=200C A=767 056 AD1¥
C=262 == uD3 X016 B=358 - 6EL*
XG06 5,81 4UE2* C=2000 A~729 .C33 SE2
C=2000 == LE2* XCik A=Tk2 ,038 AF1
C=275 oS3k uE3 C=2004 A=771 -056 6F2
C=2L6 117 LF3 C=2001
C=238 1s15 SA2% C=237
=237 1,0C SA2 % C=294L Source Trangfeys
0SR=2 - SA3 Il 37 M
C=2L45 1,145 SAL c=278 Zsmgle  Frem Ema_gl_
SEian 1,15 sBo Geom 501915 7E2 Lm0
L-136 1,08 5C3 L4146 e EES §0-1515
C=23 1.1 SDL C=295
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TABLE VI {continued)

LOADING CHANGES FOR RUN NUMBER 25

Run 25=A Eun 25-B
Install & Install &
Remove From Remove  From Insta.. Remove From Remove = Fraom Insisll
C-283 1A1 W=13 141 C=283 C=265 5F2 W=l7 5F2 C=265
C=263 3A2 W=15 32 C=263 C=266 LCl1 W=16 LCl  C=2638
C=291 3c2 W=1L 302 - C=29: C=266 3F2 W=15 3F2 =265
C=267 LB1 W=16 4BL  C=267 C=293 3E2 W=1L 32 C=293
B=3L2 6BU W=12 6BL  B=342 C=219 3D2 W=13 3D2 C=219
A=T69 TCh W=6 7CL  A=T69 B=3uB 6D3 W=12 6D3  B=3u8
U-1145  8cu W=T 8Ck  U=11L5 U=1332  8FL WeT 8FL  U=1332
C=2Tk Sch W=lT 5CL  C=27u4 A=T69 7Ch W=6 7C4  A=T69
Run 25=C Run 25=D
Install & Install &
Remove From Remove From Instail Remove Irom Remove From Install
A-T62 TAL W=6 TAL  A=762 c-283" 1Al W=13 1Al  C=283
U=-1337 9AL W=7 9AL  U=1337 c=263 342 W=16 342 C=263
U=1123 11AT7 W=8 11A6  U=1i23 C=268 LCl W=15 Lcl  C-268
U=1070 13A7 W=9 13AT U=1070 Ca2Th 5Ck4 Well 5Ch  C=27h
U=1047 15A8 W=10 15A8 U=10L7 B=350 6A3 W=12 6A3  B=350
U=1289 1LAl W=1l ikal  U=1289 U=1337 QAL W=10 9A4  U=1337
U=1009 11C6 W=9 11C6  1=1009
U=1605  BAL W=8 8AL  U=1605

U=1317 9C5 W=7 9C5 U=1317



Subassembly Grid
Number Position
B-319 6D
C=230 SDL
c=-238 S5A2
C=-239 SEL
c-240 SFL
c=-243 S5E2
c-2kl 5F2
c=2k5 SAL
c-2L6 LF3
C=2kLT 5B2
C=-252 2M
C=25h 2E1
C=-255 3B1
C=256 3c2
C=258 3E1
C=259 3E2
C=260 Lp2
L=L36 5C3
S=60T 3D1
5=610 3A1
XG06 LE2

TABLE VI (continued)

LOADING CHANGES FOR RUN NUMBER 25

Spent Subassemblies Transferred to FCF

Maximum
Burnup
299
1,14
Lo lS
Iol5
1,15
1,15
1,15
o145
1,17
Todl5
1,19
1,197
1513
1516
Lo 1l
Jst
1,10
1008
1,145
1,11
5,81

Date
—a—

2/ L/671
1/26/67
1/2L/67
1/25/67
1/30/67
1/31/67
1/23/67
1/31/67
1/16/67
1/25/67
1/16/67
1/16/67
1/31/67
1/31/67
1/2L/67
1/17/67
1/30/67
2/ 3/67
2105 /6T
2/53/67
2/20/67



TABLE VI (continued)

LOADING CHANGES FOR RUN NUMBER 25

Reprocessed Subassemblies Received Fram FCF

Subassembly Subassembly
Number Date Number Date
B-358 1/ 3/67 C=2003 1/ 6/67
B=359 1/ 3/67 C=200L 3/ 1/67
B=360 1/ 3/67 C=2025 2/ 1/67
B=361 3/ 3/67 C=2027 2/ 2/67
B=362 3/31/67 C=2028 2/ u/67
B=363 3/31/67 C=-2030 2/ L7673
B=-36L 3/31/67 C-2031 g/ 3/67
B-365 3/31/67 C=2035 :
B=366 3/31/67 =430
B-36T7 3/31/67 L=U51 3/10/67
Cc=291 1/ L/67 =52 3/20/67
C=292 X/ 5/67 L=453 3/16/67
C=293 a6 L=L5k 3/16/67
=294 11 5/67 1=455 3/16/67
=295 1/ 5/67 Y L-us6 3/16/67
=296 3/ 5/67 S=604 3/1L /67
C=297 1/10/67 S=606 3/15/67
C=298 1/11/67 X016 1/117€
C=299 2/ 26T X019 1/14/67
C=2000 1/ .1/67 X020 1/11/67
C=2001 1/ 6/61 X021

C=2002 1/50/6T %022 2/25/61



T
3

Remove
———

A-T12
A=T63
A=T5k
A=T65
A=T00
A=T1T
A-T30
A=TL5
A-TT0
A=T10
A=TLT
A-THT
A=T62
A=T33
A=TT5
A=TT2
A-T22
A=T1k

TABLE VI (continued)

LOADING CHANGES FOR RUN NUMBER 25

From
—

A2
7B3
7C1
D2
TE1
TF1
TA3
B2
7C2
D3
TE2
7Fh
Ak
TB4
7¢3
7D4
TE3
TF5

Install

A=800
A=801
A=802
A=803
A=80L
A=805
A-806
A-807
X022

A-809
A=810
A=811
A=812
A=813
A=81L
A-815
A=816
A=817

Remove
————

A=T61
A=T53
A=T69
A=T46
A=T16
A=738
A=T28
A=T26
A=702
A=T08
A=T55
A=T32
A=T21
A=TL1
B-358
B=355
B=-352

Stainless Steel "A" Type Subassemblies Changed

From

TAS
7BS
TCL
7C5
7D5
TE4
RES
TF2
7A6
7C6
7C6
7D6
TE6
TF6
6E1
6Bl
6A1

Install

A=818
A=-819
A=820
A=821
A=B22
A=823
A=82L
A=825
A=826
A=827
A=828
A=829
A=830
A=833
A=832
A-808
A=83k



Remove
———

U=1480
U=1502
U=1063
U=1332
U=11L5
U=1419
U=1021
U=-1324
U=133L
U=1L438
U=1468
U=1026
U=1073
U=1335
U=1316
U=1407
U=1517
U=1386
U=1506
U=1430
U=1116
U=1402

TABLE VI (zontinued)

LOADING CHANGES FOR RUN NUMBER 25

Stainless Steel "U" Type Subassemblies Changed

From Install
i e,

8Eu
8E6
8BL
8FL
8cu
8AL
8DY
8B5
8F5
8cs5
8A5
8D5
8B6
8c6
8c6
8A6
8D6
8E3
8B3
8F3
8C3
8A3

U=1600
U=1601
U=1602
U=1603
U=1604
U=1605
U=1606
U=1607
U=1608
U=1609
U=1610
U=1611
U=1612
U=1613
U=1614
U=1615
U=1616
U=1617
U=1618
U=1619
U=1620
U=1621

Remove
e

U=1L06
U=1385
U=10k0
U=1L0YL
U=116L
U=1154
U=1450
U=1171
U=1072
U=-1539
U=1425
U=1315
U=1255
U=1043
U-1u§§
U=1039
U=1295
U=1293
U=1235
U=1339
U=109k

Install
——a

U=1622
U=1623
U=1624
U=1625
U=1626
U=1627
U=1628
U=1629
U=1630
U=1631
U=1632
U=1633
U=1634
U=1635
U=-1636
U=1637
U=-1638
U=1639
U=1640
U=1479
U=1280

3L



Subassembly

Number

A=T00
A=T02
A=T03
A-T06
A=T07
A-T08
A=T10
A=z
A=T13
A=T1h
A-T16
=l
A=T19
A=T20
A=T21
A=T22
A=T2L
A=T25
A-T26
A=T728
A=T29
A=T30
A=T31
A=T732
A=T33
A-T738
A-Th0
A=Th1

Grid
Position

TEL1
TA6
T3
6B5
6D1
TB6
7D3
TA2
6B2
TF5
D5
TF1
6F5
6D3
TE6
TE3
6c2
7Bl
TF2
TE5
6E2
TA3
6Bl
TD6
TBL
TEL
6AL
TF6

TABLE VI (continued)

LOADING CHANGES FOR RUN NUWBER &5

Inner and Outer Blanket Subassemblies tc FCF

Subassembly Grid

Date Number Position Date
3/13/67 A=TL2 6EL 2/10/€7
3/ 8/67 A=TL3 6A2 2/ 9/67
2/11/67 A=TLS 7B2 3/10/67
2/10/67 A=TU6 7C5 3/11/67
2/12/67 A=TLT TE2 3/ 1/67
3/ 4/67 A=TL9 6D5 2/ 9/67
3/11/67 A=751 6C2 2/ 8/67
3/ 1/67 A=752 “A3 2/15/67
2/13/67 A=753 TE5 3/13/67
3/ 1/67 A=TSk TCL 3/ 1/67
3/ 1/67 A=T55 7C6 3/17/67
3/13/67 A=756 6ES 2/11/67
2/12/67 A=T57 7A1 2/ 9/67
2/12/67 A=758 6D2 2J12/67
3/ 6/67 A=T60 7FL 1/27/61
£ AT {3 A=T61 7A5 3/ 8/67
2/14/67 A-762 7AL 3/ 6/6
2/ 8/67 A=T03 TB2 3/16/67
3/10/67 L=T6u 6r3

3/ 3/67 A=T65 TD2

2/11 /o7 A=T67 6EL e/l BI6T
3/11/67 A=T768 601 2/14/67
2/14/67 A=T769 Tck 3/ 8/67
3/10/67 A=770 702 3/ 2/67
3/ L6t A=771 6F2 £/10/67
3676 A772 DL 3/ 2/67
BRI aret B TF4 3/ 3/67
3/15/67 A=T75 7¢3 3/ /6T



+ABLS 1L (CCLTInVESG,

M UURTE 2
o WAL LT €

I8G CHAGGES Ok

Inner and Outer Bianket Subassemt.ies =c 7o lcontinuecl,

sucassemoly Grid Sutassembly Grid
dumber Position Date umber Position Date
——— e s —_—

PLS 2/¢ 0

=021 oLl SIeciD

U=1026 8D5 3/eu /67

U=1049 GAS 2/ 2767 BAL 3/22/6
U=1063 EBL 3/20/67 8r3 3/30/6
U=2073 b6 3/23/67 U=l 38 -

U=1094 1045 3,18/67 UmikGl TAS 3/83/67

U=112k 12E6 2/16/67 U=1550 CEbL 3/20/67

Umlll5 ECk ¢ 25/67 U=1502 &Eo 3/21,57

U=1206 —— 2L yo] 8B3 3/29/¢C
6Co 3/26/67 3Lo /e0o
585 3/22,67 $B3 1776

i 332 Gk 3iel/t ilBo 1/ 0

=T 2% 3l /50 - 4

e 5 54 vz S/ ec/ Oy &~/ /9

U=1335 EF6 3/ 1/10/¢



http://E-ubasserr.c_.es

Subassembly

Number

A-800
A-801
A-802
A-803
A-80k
A-805
A-806
A-807
A-808

A-809
A-810
A-811
A-812
A-813
A-81L
A-815
A-816
A=817
A-818
A-819
A=820
A-821
A-822
A-823
A-82L
A-825
A-826

TABLE VI (continued)

LOADING CHANGES FOR RUN NUMBER 25

Stainless Steel Subassemblies From FCF

Date

2/16/67
2/16/67
2/16/67
2/16/67
2/16/67
2/16/67
2/16/67
2/16/67
2/17/67
3/23/67
2/17/67
2/11 /6T
2/117/67
2/17/67
2/17/67
2/17/6T1
2/17/67
2/17/67
2/18/67
2/18/67
2/18/67
2/18/67
2/21/67
2/21/67
2/21/67
2/21/67
2/21/67
2/21/67

Subassembly
Number

A-827

A-828

A=829

A-830

A-831

A-E32

A-833

A=53k

U=-1280
U=-1468
U=-1479
U=-1600
U-1601
U-1602
U=1603
U=160L4
U=1605
U=-1606
U=1607
U=-1608
U=1609
U=-1610
U=1611
U=-1612
U=1613
U=1€14
U=1615
U=-1616

Date

2/22/67
2/23/67
2/23/67
2/23/67
2/23/67
2/23/67
3/ 1/67
3/24 /67
3/ 2/67
2/ 1/67
2/ 1/67
3/14/67
3/14/67
3/14/67
3/14/67
3/14/67
3/1L/67
3/1L/67
3/14/67
3/15/67
3/15/67
3/15/67
3/15/67
3/15/67
3/15/67
3/15/67
3/16/67
3/16/67



TABLE VI (continued)

LOADING CHANGES FOR RUN NUMBER 25

Stainless Steel Subassemblies From FCF (continued)

Subassemb ly

Number Date

U=1617 3/16/67
U=1618 3/16/67
U=1619 3/16/67
U=1620 3/16/67
U=1621 3/17/67
U=1622 3/17/67
U=1623 3/17/67
U=1624 3/17/67
U=1625 3/18/67
U=-1626 3/18/671
U=1627 3/18/67
U=-1628 3/18/67
U=1629 3/18/67
U=1630 3/18/67
U-1631 3/18/67
U-1632 3/18/67
U=1633 3/22/67
U-163L 3/22/67
U=1635 3/22/67
U=1636 3/22/67
U=1637 3/22/67
U=1638 3/22/67
U=1639 3/22/67

U=1640 3/22/67



TLl Reactor Physics

During the times that the reactor was loaded for Run 25, the opportunity
was taken to measure the fission rate distribution throughout the core and
blanket of EBR=II, The measurements were made in order to clearly establish
the power distribution for the large core, verify 1L and ZD calculations, and
to obtain fission and capture rate distribution in the blanket. The latter is
to be used in determining the breeding ratio of EBR=II,

In order to obtain these measurements, special fueled subassemblies were
designed to permit continued reuse in low power measurements. The special
subassemblies are standard EBR=II fuel subassemblies with the exception that
6 fuel elements from the outer row, one on each flat, have been replaced with
a stainless steel tube of the same outer dimension as a fuel element but which
runs from the bottom of the core to the top of the subassembly, Into these
tubes, sealed capsules containing U23° or U238 wires were inserted for irradiation
at levels of from 10=50 kW for 1 to 2 hours, There are € of these subassemblies
available, one of which is usable in Row 6 and one of which contains 2 tube
psoitions per flat instead of one.

Four irradiations labelled 25A, B, C, and D were made under the following
conditions:

25A and 25B: These runs were made with a uranium blanket with wire
detector measurements in 12 different core positions.

25C: Measurements made in the uranium blanket, Rows 7 through 15.

25l : Core and reflector measurements with the stainless steel
reflectors in Rows 7 and &,

The results of these measurements are given in Figure X through Figure XII,

Flgure X gives the fission rate distribution for Runs 25A and 25B The
Data were normalized to the calculated value of a SNARG calculation at the
radial distance of 30,5 cm, The wide scatter of the data is indicative of the
heterogeneity of the core, These positions were purposefully chosen to be near
experimentzl subassemblies, and to measure their perturbations,

Figure XI shows the results of Run 25C

The data are in good agreement with calculations for both U?:> and U” %,
The calculated curves reflect fission rates from pure UZEE, whereas the measured
values were obtained from natural U wires., The corrected data are shown as (+).
Since the blanket material is natural uranium, the uncorrected data reflect the
true power distribution in the blanket, The relative increase near the outer
edge of the reactor is attributed to the moderating effect of the graphite
neutron shield which surrounds the blanket

Figure XII shows the results of the U’3° and U?3% fission rate distributions
with stainless steel reflectors in Rows 7 and &, The solid curve is the SNARG



ELL 5 Reactor Phiysics continued

calculation with a stainless steel reflector It is obvious that while the
calculations are adequate for tne -cre region; thes region at the core-stainless
steel interface and within the stainiess steel reflec-or is not acdequately
described by calculations ~onsiderabie effor< is now being expended to clarify
this discrepancy.

IV. Experimental Irradiations

A, Experimenta. Sutassemhly Locatioans
e

See previous Report of
December 31, 1966' for io-a*ion o
run number 2,

EBR=II Operations (October 1, 1966 through
f experimental subassemblies during last power

B, Experimental Subassembly Contents and Exposure Status

Descriptions of experimental capsules and exposures in the experi=
mental subassemblies that have teen resident in the reactor to date are given
in Table VII,

Vo Systems Maintenance, Improvements, and Tests

A, Mechanizal and Eiectrical

Lo Main Turbine Surface Condenser

Thirty=one brass studs in the tube sheet divider plates in the
main surface condenser were found broken, All of the broken studs were replaced
with new ones. A number of these studs had to b:: removed by drilling and
retapping.

2, Turbine Driven Condensate Pump

The inspection of the turbine driven condensate pump and steam
inlet valve was completed. The valve seat was reground due to steam cuts, The
bearing on the outboard end of the turbine was wiped, All clearances were
checked, new carbon seals ani a new bearing were installed,

3o Condensate Minimum Flow Valve

The condensate minimum flow control valve (VC=553) was relocated
in accordance with plant msdifization number Bl

)54 Nash Pump

Tne Nash pump cooling water supply was changed from the plant
cooling water system to the potable well water supply. This change was made
due to chronic plugging of the strainers in the plant cooling water system.
This change was made as a test and will be included as a plant modification
if the changeover proves satisfaltory
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-he main turbine-generator was received
as teen reinsta.lied, The checkout of the unit has

C Ma:n.-GCepapatesr fmpllidyne

0, Secondary S2d:um Pump =G Set

The se:oniary M=G set generator was 'wired in" as a motor and
r™un up to speed. Th was done in crder to verify that its electrical center
was properly iocated The centered=in properly vetween the two thrust
bearings, so there appears s be nothing wrong with the electrical center.
Further investigatizn e thumping will be conducted when the unit is
.oaded in Its novmal manner

9a Furber . Frimary Pump ¥=G Set Eddy Current Coupling
The spare pﬂi_“ry 1-G sat eddy current coupling was installed in
:r:g This we= done to minimize primary

-:up ng.

D Nugper . Primary Pump Blower

ing p-ates were rabricated for the primary pump
.24 on -he number 1 primary pump. The vibration
o 10 'mils to liess than 1 mil,

secondary system samp.e station,
rk was abcut completed, The system
ulating remain to be completed,

rifization System

a.. -7 =he prefabrization work for the replacement of

plant modification number 6, has been completed.

the primary pu



% Primary Argon Purification System Blowers
Jumcer 1 and Number 2

The annual inspection of the blowers was completed. New bearings
were installed in the number 2 unit and both units were put back in service,

1k, Reactor Building Eguipment Air Lock

The equipment air lock inner and outer doors were given an annual
leak rate test The test indicated a leak rate well below the allowable leak
rate of 20 ft3/day, The outer door and lock had an average leak rate of 6.87
ft3/day, the inner door had an average leak rate of 1,98 ft-/day.

154 Primary Auxiliary Pump Rectifier and Cooling System

The primary auxiliary pump rectifier and cooling fans were
inspected, Bearings were replaced in two cooling fans and a spare blower and
motor were installed for a third unit.

w5y Fuel Unloading llachine

The FUM port was cleaned and new "0" rings were installed twice
during this report period A complete IBC to FUM alignment check was made.
The fan gripper was cleaned about once every 7 to 10 days.

Uy FUM4 _Argon Cooling System

The FUM{ argon cooling system vapor trap was replaced four times
during this report period, About 15 pounds of sodium can be accumulated in the
trap before replacement 1s necessary,

The system was leak tested several times resuiting in finding
numerous minor leaks, The valve bonnets appear to be the major source of
chronic leakage New bonnets have been received and with minor modifications
appear to be much tighter than the original ones. A two inch manual ball valve
was installed in the IBC return line, This will act as a backup for the quick
disconnect closure which cannot be kept leak tight,

183 Primary Auxiliary Pump

The copper ends of both bus bars for the primary auxiliary pump
were found to be eroded when removed from the primary tank., See Figure XII.
The repalr was made by machining the copper ends to a smooth surface which left
the copper 2,625 inches in diameter (original dismeter was 3=3/8 inches), A
stainless steel collar was made to match the 3=-3/8 inch o.d. and, to provide an
interference fit with the copper on the i.,d., the steel was heated to 700° F
to provide a tight shrink fit as assembled

The upper edge of the collar was made to match the original
stainless steel shell of the bus bar, so that a stainless-to-stainless weld
could be made to seal this Jjoint
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18,  Primary Auxiliary Pump (continued)

The collar was made so that, when assembled, it extended 3/L4 inch
beyond the lower end of the copper. A fillet weld using copper=silver rod was
made in this space to provide adai‘ional assurance of a good current path in
operation, A stainless steel end plate was then welded to the collar to complete
the closure over the copper end where the copper-silver weld was made.

The repair is such that no copper or copper alloy is exposed to
sodium, and a relatively heavy (minimum of 1/L inch thickness) covering of
stalnless steel is provided,

Figure XIII is a photograph of an as repaired bus bar.

The original seal welds to prevent leakage of sodium up into the
bus bars were still sound when the bus bars were removed from the primary tank.
These were left intact in addition to the new seal welds provided by the modifi-
cation, therefore, a double barrier to sodium leakage is now provided. All
seal welds were dye-checked.

B, Instrumentation and Control
1. Solid State Nuclear Channel

The solid state nuclear channel has been subjected to a series of
tests to determine drift, reproducibility, loading characteristics, time constants,
and trip point set repeatability and relay reliability. The equipment exceeds
manufacturer's specifications in all categories. Life testing of reed relays
for control functions is in progress. One form of the reed relay failed following
1,858, 321 operations while driving a heavy duty Clark relay of 0.750 amperes
inductive loading, For the second set of relays, two contacts in series are used
to break the inductive relay load. To date, approximately 1.67 million relay
operations have occurred without failure. The relay will be considered acceptable
providing 1C0 million or more operations are possible. The work performed here
is applicable to WP 174l Nuclear Instrument Improvements.

2 Secondary Sodium Sampling and Plugging Loops

An instrument panel for the secondary sodium sampling and plugging
loops has been assembled and mounted in the Sodium Boiler Plant Control Room.
The panel has a six point trace heating system for temperature control of the
plugging meter, sampling system, piping, and a liquid metal oxygen meter.
Final control alignment has been deferred until the completion of the heavy
electrical circuits and the piping.

3. Miscellaneous Modifications
Eight new elapsed time meters were installed as follows:

AC Argon Cooling System Blower
DC Argon Cooling System Blower




s Miscellaneous Modifications (continued)

Primary Tank Argon Blower #1
Primary Tanx frgor. Blower #2
Emergency Argon Blower
Turbine Feedwater Pump
Cooling Water Pump #1
Cocling Water Pump #2

Six new signals were added to the card punch for plant analysis,

The tape recorder was modified to increase capacity to fourteen
write channels and for a zontinucus tape 1oop,

All wiring associated with the rotary rod oscillator was dis-
comnected, Circuits necessary for a normal control rod operation in position
number 8 were reconnected, Systems for rod drop and trapezoidal reactivity
change testing were interconnected.

4, Constant Power Supplies (WP 1726)

A part shipment of meters has been received fram the manufacturer.
Among these was the synchroscope necessary for the parallel operation, Prelim=
inary drawings covering outline details and terminations have been received from
the switch manufacturer. Delivery on this equipment remains scheduled for
6/10/67,

55 Reactor Instrumentation (WP 1728)

The primery tank level device has been assembled, tests have been
performed using water as the level varieble, helium leak tests were completed
and the tank area was cleared for installation, Installation of the thimble
insert is scheduled for the week of April 17, 1967, and system operation the
following week, From tests performed, the float is sensitive to a change of
level of less than 1/8 inch of sodium at 700° F and a system stability of + 1/7
inch of sodium. "

o Nuclear Instrument Improvements (WP 174l)

The specifications for three scurce range channels, three power
range channels, one linear channel, and the compensated ion chambers were
prepared and submitted for bids., Bids were received from General Electric
Company and Edgerton, Germeshausen and Grier, Inc, (EG&G). The bids were
evaluated and the contract awarded to EG&G on the basis of low bid meeting
specification, Equipment delivery is scheduled to start June 30 and to be
completed prior to August 15, 1967,



23

(5 Reactor Systems Improvemernts WP 17L2!

2, Temperat.re Monitoring Devices

The bids for %ie ~onrerters and ronitoring switches have
L5

been evaiuated, Equipment deiivery is scheduied fer “Yay 15, 19€
The enginsering weork necessary to modify the systems has

started and 1s 30V complete All systems t2 e modified have been reviewed

to assure that an extended rea:tor shutdown will not be required for installation,

B3 ‘lulxi=Poinv Recorders

Dupiica~e equipment has been ordered and equipment delivery
is scheduled for May 15, .957 Alarms and contrsl functions have been removed
from existing recorders where required

Co Miniature Recorders

The miniature recoriers have been placed on order and
equipment delivery is scheduled for May 15, 1967, Because the systems to be
modified will not require a rea:t>r shutdown, the engineering work has heen
given a lower priority.

d, Selected Parameter System

Considerable effort has been placed on the alarm portion
of the selected parameter system, To date the cabinet has been built, the alarm
scanning system has been fabricated and instailed, the input signal wires have
been connected to the master patch panel, and the system checkout is nearing
completion, All signals have been cthecked back to their sources and cleared
for reactor operation., Work 1s in progress setting and checking the alarm system
for the twenty=five core subassembly :hermocouples‘. four bulk sodium thermo=-
couples and pre=scram alarms oa reactor outlet temperature and outlet plenum
pressure, Final alignment of alarm points will be made as soon as the reactor
is operated at power

m

The specifications for the data acquisition system have been
prepared and submitted for bids, Four :ompanies submitted bids with Monsanto
submitting the lowest bid sa-isfying *he specifications. Equipment delivery is
scheduled for May 15, 1957. The present schedule includes a checkout of the
system at the place of manufacturs and one at the site. Approximately two
weeks run=in time wiil be required prior to interconnection with the system,
This system w2ll be inter:onne.tsd to the reactor system through a master patch
board, Signals will have teen preconnected to the master patch board prior to
equipment deiivery, Every effort is being made to <onnect those signals to
the master patch board that zculd alter the reactor operating schedule,




for- Majcr Maintenance

a, Feedwater contrsi Syssem

The feedwater system pressure sensor supplying the pressure
signal for the control system failed A new unit was used to replace the failed
unit, Because the orig:nal egquipment was panel mounted the unit was subjected
to considerable panei vibration, The new unit was mounted external to the panel
on a structural memher free from equipment vibration.

b Sezondary Sodium System Level Probes

The power supp.y furnishing low level voltage at high
current rates has failed, This unit is the second of three to have failed by
essentially complete self-destruction, These units are being replaced by a
power supply using statlc components

] Large Plug Data Encoder

The data encoder on the large plug for positioning of the
plug failed in service and was immediately replaced with the spare encoder.
The failed encoder was returned to the fastory for repair. The factory has
reported a brush failed, Repairs will be made at the factory and the unit
returned for a spare,

do Controi Rod Position Indicator Transmitters

The contrcl rod position indicator transmitters located
on the control rod rack drive have malfunctioned. The problem was traced to
poor brush conta:t in the transmitter, The manufacturer of the transmitter was
contacted for brushed and/or to repair the units., The manufacturer would not
release brushes or repair the units, To make repairs the brushes were removed,
rotated 180 degrees and reinsta.led. Seven of the 2L total units have been
repaired in this manrer

Cs Iesting

1 Primary Auxiliary Pump

A number of tests were performed on the primary auxiliary pump
prior to and immedia‘ely fsil.owing the electrode repairs, Table VIII contains
the data obtained during those tests Included for comparison are previous data
dating back to the initia. tests performed on the pump. A section of the series
resistor was replaced to inirease the current through the pump increasing the
flow to that rate measured prior %o +re electrode repair, The data taken on
3/22/67 corresponds to a period = adjustment of *he series resistor,

e Primary Pur:fication System

The DCEM pump head -haracteristi-s were checked by by=passing
the cold trap and throttiing the ty-pass va.ve manually, The data obtained
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2 Primary Purificatior System {continued)

matched reasonably well with that dava taken during tests on the pump prior
to installation in the purification system,

The purification flows, differential pressures across economizer
and crystallizer, and system pressures were all placed on continuous recording
instrumentation for checkirng of the cold trap. Head checks were performec ==
both pressure transducers,




TABLE "III

L
=
>

PRIMARY AUXILIARY PUvP TEST D

Amps Volts Flow (GEM)

S/ 2/62 5/12/66 3/ 6/67 3/18/67 3/22/6T7 5/ 2/62 5/12/66 3/ 6/67 3/18/67 3/22/671

6600 1,100 623

6500

6400 1,070 451

6300 1,040

6200 1,020 1,090 L39 417

6100 1,000 1,045 0,900 L3k 415

6000 0,994 1,025 1,060 0,880 0,888 432 L13 Lo6 401 Lot
5900 0,975 1,008 1,050 0,868 0,880 L27 k10 Loz 397 Lo2,5
5800 0,950 0.989 1,040 0.858 0.860 Lok Lo6 396 396 398
5700 0,945 0,970 1,010 0.850 0,850 u19 Lo3 390 394 39k
5600 0,905 0,945 0,997 0,847 0,840 L15 397 386 390.5  390.5
5500 0,895 0.922 0,968 0,838 0,825 L11 393 383 386 386
5400 0.888 0,900 0.955 0,810 0.805 L06 388 3T 380 382
5300 0,880 0,890 0.942 0,790 0,798 400 383 373:5 . 315s0 i
5200 8,863 0.878 0,917 0,775 0.776 396 379 371 37k
5100 0.848 0,855 0,770  C.T760 391 30500 366 369
5000 0.835 0,738 Do DTl 385 371 362 365
4900 0.810 0,800 Q738" 20720 380 367 357 361
4800 Qu [B5:7 "0 715 B gecloft = i rait! <k 362,5 352,5 356
L700 0,774 0,760 0,710 C.698 368,5 358 348 352
L600 OR 7505 0 kG 0,700 0.680 363 gl 32 347
4500 05730 0o 0.688 0,670 358 348 338 342
4400 0,710 0,716 0,670  0.65u 351 343 333 43745
4300 0,685 0,700 0,658 0.6L0 345 338 327 333
4200 0,670 0,690 0,640  0-620 338 335 301 328
4100 DEE50 2105670 0,620 (0.408 332 332 31k,5 303

L000 0.625 0,668 0,610 0.690 * 326 329,5 308 318.5
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RELATIVE FISSION RATE

URANIUM ROWS 7 AND 8
— CALC SNARG ID

RADIAL DISTANCE (CM.)

FIG. X
FISSION RATE DISTRIBUTION
RUN 25A & 258B
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RELATIVE FISSION RATE
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