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As tile fuel elements for the 17AGR were available before the reQ.ctor YJaS 

ready for loo.dinr;, a series of meazw.·ements Yrere carried out vii th this fuel in 

the approach to cri ticc.l facility - ~1:; ancl in the zero energy reactor -c--· -........._ .. - ----- --------
HERO. 1'hese measurements consisted of "b;.:o unreflectecl c.pproaci1 to cri tico.l 

build.s, cri ticaJ. builds ,.lith tvvo different reflectors and critical builds ,.,i th 

each· perturber in \'TAGR (e.g. control rods, absorbers etc.) loaded in turn into 

the central channel. 

These experiments y;ere arlD ... -;..y::;ed to prod.uce ern::,..,iric:i!_ lattice constants 

and extrapol.:;.tion len~ths for absorber::> a ... "'lc1.. thus en:1ble 1':-.:i.rly :._Jrecise estimates 

of the loac1in~ pattern to be calculated (i.e. the number and position of control 

rods anc1 absorbers)." 
' uJ H :. /. ~ 

rc:tctor 1va.s then loa.deo. to full size fo]_lowing the p.:;.ttern C:.erivecl from 
-----------------
The 

this v;ork by wey of a series of neo.r cri ticc.l cores conJco.i11ing a.r1 ever increasing 

number of .:;.osorber s and control rods. EstiJ:12.tes of reactivity 2-nd control rocl ------------- ----
effectiveness ...-;ere mo.de at every sta[;e by JJ.CEU1S o:':' the source jerl~ equipnent. 

The excess reactivity of tlus fuJ..ly lo.:;.detl core w::1s o.cte:rmine(l by absorbin.2; tll.e 

excess reactivity by ni tro8en poisonin;; (o..ir pre::murc approximately 1 1 000 cn Hg) 

and the [:;ar.una, thermal and epithermal fJ_ux cl.istributions detcrf.'.inec1 for rli:fi'ercnt 

positions of the aain control rods. 'l'hesc rnc:a.~1-cments Y.rcrc~utmt 

with the predictions. 

' using aosorb"'r cha.l'l.ges to alter the balo.nce point, source jerk1 pu.lso.tron a.nd 

rod drop techniquez. The most interesting feature of these results is t~1e ~ood. 

aereement bet>veen the standard air pressure technique and the calibration obtained 

using absd'rber changes. ·. 
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Measurements were also ma<3.e of the reactivity "\VOrths of individual rods 

and these nere found to differ by a factor of 5 depending on the control roll 

coni'i.suration loaded into the core. The normal tvro ,sroup treatment of the 

core an<l control rods, however, proved capable of predicting these results with 

reasonable accuracy. 

The effect of core temperature on control roa effectiveness '?.aS determined 

by measuring rod slopes as the reactor cooled unii'orrnly from 250°0 and v.ns sho~·m 

to be less th..'Ul ~ 3%. The isothermal ter:~perature coeff':Lcient was alno l1ctermincrl. 
--~~--- -........__...,- -:)/0 --- 0 during this run, a value o:£' - 3.3 x 1 0 C in the ranse 1 00-250 C being obtained. 

Pressure drops around the main circuit ancl blower characteristics were 
~ 

measured at four different coolant densities over the range of circulator vane 

settings. The hot vv.i.re anemometers and the :flow adjusters ( 1 gags 1 ) which are 

situated in every cha1ll1el, were calibratet1 during these runs and measurements 

were also made of the flow distribution ,_·;:i.th t'.'/0 and three circulators operating. 

On the basis of these measurements and the flux distribution previously deter-
. -

mined the gags were set to their operational pattern. 

Blower characteristics and pressure drops around· the circuits Ylere also 

determineo. w:i. th typical experiments loaded for the lar;::;e and small experimental 

loop tubes. 

Burst cartrid.[;e detection equipment, which operates on a 16 x 16 matrix, 

was commissioned by loadine; an enriched uraniwo/aluminium foil on a clummy stringer. 

Impingement from adjoinine channels, the variation of sample flow ·with t;a~ posi­

tion and the effect of variation of soak and coUQt times were investigated. 
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