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ABSTRACT 

It is plloposed that the MSRE primary circuit, cell, and shielding and 
containment be so designed as to be adaptable to semi -direct maintenance 
for certain suHable operations. 

The requirements for and features of semi -direct maintenance are 
given. A tentative procedure for replacement of the special graphite bars 
by semi -direct means is given. 

NOTICE 

This document contains information of a preliminary nature and was prepared 
primarily for internal use at the Oak Ridge National Laboratory. It is subject 
to revi sion or correction and therefore does not represent a final report. The 
information is not to be abstracted, repri nted or otherwi se gi ven publ ic di s. 
semination without the approval of the ORNL patent branch, Legal and Infor
mati on Contro' Department. 



.----------------L.EGAL. NOTICE ----------------r 

This report wos prepared as an account of Government sponsored work. Neither the United States, 

nor the Commission, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed Of implied, with respect to the accuracy, 

completeness, or usefulness of the information contained in this report, or that the use of 

any information, apparatus, method, or process discl"osed in this report may not infringe 

privately owned rights; or 

B. Assumes any liabilities with respect to the use of, or for damages resulting from the use of 

any information, apparatus, method, or process disclosed in this report. 

As used in the obove, "person acting on behalf of the Commission" includes any employee or 

contractor of the Commission, or employee of such contractor, to the extent that such employee 

or contractor of the Commission, or employee of such contractor prepares, disseminates, or 

provides access to, any information pursuant to his employment or contract with the Commission, 

or his employment with such contractor. 



. 
f 

2 

It is proposed that a semi.;.q.ire,ct maintenance system beinGorporated 
in the MS.RE'design asa parallel to the remote system .. 'Tbedual .method 
would provide the ,operator a choice of system ,to be us,ed .dep'en<l:~ng ,upon 
the magni,tude .and type :of.work to be performed ano. would provide the safety 
factor of a' "-spare. tl 

. Many small ope'ratio'ns, such as .visual insp'eci;.ions, retightening :bolts, 
replacing heaters, che:ckillg au,xiliJ3.ry system leaks, and changing over to 
spare auxiliary connecti:ons ,of various kinds are well suited to the semi
direct system. $everalmajor ,op'erations, such· as the removal and replace.
.ment of the pump motor, the pUmp rotary ,element" and thesp'e.cial .coreg;raphi~e 
b,ars, appe,ar to be "amepable to 'semi-direct work.0th,er .maj.or .Operar.i·onsj 
such,as the removal and re:placem.entof,the heat .excbange;r .and·core vessel, 
would perhaps ,he b:estdone .by ac,ombination of the methods whereby, tp,edi:s
connections will be done and· the .,compo'nent prepared for lifting py semi
direct means and the operation ~completed 'by remote means,. 

The general desi;gn req~rements .to 'enablesemi.-dire,ct ,maintenance are,: 

A modular seal membrane (Fig. 2) wllich could be'remoyed :either as a 
unit orin modules. 

A modularlowersh:;Leld .(Figo 2) wpichcoUld beremove.d ,eith~r as be,ams 
or .in module,S. 

Arrangement .of the .modUlar shi-eld 'With ,respe.ctto react·or.components. 
to provide max~mum,accessibilit.Y . 

Arrange;mentof auxili.ary piping and, wiring in a few >'casesto per.m,itla-teral 
movement ofa c'omp one nt in.a sp:e~ific :direction Within .th.e ,c:ell. 

The addi t.ional 'equ,ipmentrequireo. would be: 

A po;rtabl:e wo~k shi·el:d . (Fig.. 4 ) consisting of, horiz,ont.al steel or lead 
slides ,roller ,mounted, .on tracks and 'motor driven, for' remote .opening an,d 
closing 0 ,The sli·deswould have vertical holes for windows, ,viewing :devic'es, 
lights, and tools • The holes ,'WoUld b'e filled wi thplugs when not in use;. 
It would cover theopeni'Ilg l~ft by th~· removal of one lower shield. module,. 

One .or several ,small .shield w.Lndowsto 'fit :th~ holeso 

A suitable;pe~isc'Ope 

S.i;rrwle ,tools . such as long handled wrenche:s andhp-oks. M.?-ny of these would 
b~ fabricated as 'needed. 

A generalized but .entirely :feasible pro.ce.dure :for.,the removal and replace,.. 
IDent of the sp'ecia.l g:raphite b,arsi spres.ente4 ,to illustr,ate' th:e :semi -direct 
systemo Alloperationsdes.cribed are with ;personnel i-nZone: II and on the 
·.cell shield .. except where .marked "wi.th an *. 

1,. Remove the uppersh,ield 'b:eams (prob,ably two ) :neees'sary to 'uncover ·the 
appropriate seal membranem,odule. 
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20 Cut ·the seal weld and remove the membrane IIlpdule . 

3. Place·the port~ble shield assembly over the modular shield plug 
to be removed. .Open .the slides so as to clear the: plug. Attach the crane 
to the plug. 

*40 ·Raise the shield plug and close the slides. 

50 Install windows and ligl1ts in the portabl'e shield. 

6,. Insert the appropriate tools and, wi th.direct vision throllgh the 
ydndows orper.iscope if necessary, disconnect. the pump power .. and instrument 
leads and these;rvice piping. ,Remove the rotary element hold down bol t$. 
Wi thdraw the tools. These can be pulled into plastic b~gs if necessary. 

70 Center the crane with. special hook'fixture over the motor.lift bail. 

*80 . .~.the portable shield slides, . lower the . hook f.ixture ·.through the 
shield; and close the slides. 

90 By direct observation,attach the ',crane :to the lift b,ail.Raise 
tne rotary element' approximately 2 1/2 ft to clear the fixed pump housing. 
The·rotary element will still beweli .below tb,ebpttomof, the portable 
·shield. 

10. Using the movable slid.e, . crane,and.direct vision,transp.ort the 
,. rotary element . 'to a preplaced hook wi thin the , cell, hang up the rotary' 
'element, . and disengage . the crane h.oo;k. 

·*11'0. ~th.eslides, remove the hook, ,an,d ·close the slides . 
. . . . 

12 •. P;laceashieldedcarrierWithopentop and bottom through the portable 
.shield over the pump bOWl. Insert the graphite .removal tool .through the carrier 
and latch.,it onto a graphite bar. ~ithdraw the bar into the carrier and 
closetbebottom .door. Unlatch the tool, . withdraw. it from the carrier, .an.d 
park it ,in . the 'cell 0 Clope the top door of the carrier, wi tndraw the carrier 
into aplastic b.ag, . and wi tb,drawtneshi'elded and ,contained bar from the cell. 
Repeat for 'eacp bar to be removed •. Alternatively, it may be more .desirable 
,to have one ·carrier.aqcommodate allf'i ve graphite' b.ars 0 

.130 ·At this time" if itisdesirabl'e, . viewing devices can, he placed in 
th.e core vessel and the upper and lower plenUms,etc.·,examined. 

14. ,Attach each, ,replacement bar in ·turn to the insertion tool and place 
in.r~actor. 

15.. Reas-semble the reactor. and shield with the reverse.of steps' 1.-11 
above. 

A re,capi tulation of the featuresofthesemi,-direct system follows: 

'1.0 ,Acce~s to the primary system' fora specific operation requires the 
r~oval :of ·'two. \lppershield .b:ea.:m.s, one membrane module" and one lower 
sh;.eld module, and the placement :or' th,e Pb~tableshield. 
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2. .The .reqUired air flow.is that to maint.ain a down draf'tthroughthe 
'smallopenings in and around the portable .shield andtherebyp;r,eventa1rb.orn 
conta.m;inationo 

3. Di·rect visiono;r optic,al aids :may be used at all .times. 

f 4 " Multiple' "hands If maybe used simultaneously" 

5.. "Feel His retained by the operator. 

6. Access to Zone II is assured du,ring almost all .. of the op'eratlono 

70 Maintenance equipment failure is :e~sily re;rnedied with the possible 
exception of th,ecoincidental·'.failure of .the:crane while transporting an 
unshielded, . radio.acti ve item in Zone II which isa' difficult p'roblemregardless 
of method.. ' 

80 Special .or replacement tooling can usually. be f,abrtcatedqui.ckly 
since much .of .i t will be standard wrencres. :orhand .tools . with :long handles 
attached .. 

'9. Proper ·control .of a;Lr flow and of all items removed .from the .. c~ll 
will prevent contamination of 'Zone II .. 

IO.Glean up after an operation requires th.e replacement ~of the lower. 
sh~eld module, remoyalof the po:rtable shield, rewelding the membrane 
module, and replacing,the upper beams .. 

Figure I shows :the upper 'shield in 31/2ft wide beams.. . The division 
of the upper shield i"rito beams of approximately thts wid.th is dictt3.ted by 
the capacity of the building crane 0 • The reinforcement and fasteningofth.e·se 

. beams would be the same ,as in the presently contempl~ted desig;n ... 

Figure 2 shows the modules for .. both the 'seal rnembrane and ·the lower 
shield. In the. :case·of the seal membrane ,the .ci-rcu;mi'erential weld .Ct3.n be 
cut penni ttingth.e membrane to be removed asa unit or the periph,eral weld 
o~ any 3 1/2 ft x 5 ft module .can be cut, and .themodule remo.ved.. . 

In the case· of the .. lower -shield each 3 1/2 ft wi·de <b:eammay, be removed 
as a uni.t or any of the 3 1/2 ftx 5 ft modulesm~yb~ removed indiyidually_ 

Figure 3 shows how. the seal membranemod:ules are welded together and 
how clearance f·or·th.e . seal weld lip is provided in .. the upper shield beams • 

. The ste'elstI"U:cture that supports and ti·e.s tog;ether the lower. shield 
modules into abeam 'is shown .. 

Figure4is borrowed but illustrates the p:rinciple of' a portable 
sh.ield having movable slides and. acces-s holes. 
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