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Enginamg Work Plan 
For 

Development of Sludge Pickup Adapter for Fuel Ckanlrneu InrpeetiOnr 

A L  Pltner 

1 0  INTRODUCTION 

A pnmuy aacssment of fuel cleanliness to be performed after processrng through the 
Pnmary Cleuung Machme is whether the volume of any remnmg cam- sludge in or 
on a fuel assembly exceeds the allowable 1 4 cm’limt (PI- 1999) It u anttcipatcd 
that a general vlsual inspection of the sludge inventory after he1 assembly w o n  wll 
d l y  suffice in malung tlus assessment, but occ881ons may ulse where there is some 
q u d o n  M to whether or not the observed quantity of sludge exceeds thls limt 
Therefore a qusnat&ve method of collect~ng and measuring the sludge volume is needed 
for these borddne tutuations It is proposed to develop an adapter h! fita on the end of 
the sumday c l a n g  stabon vacuum wand that wll suction the m a t e d  from the 
sludge coUe&on tray into a chamber marked wth the limiting volume to pernut a dvect 
gdno-go assessment of the sludge quantlty 

The safety clascificatson of h a  adapter is General S e ~ c e ,  w~th Quality Level 3 

2 0  SCOPE 

2 1  Objectiva 

A b c  collccpt for the design of the sludge pickup adapter bas been conceived In 
pnnciple, the adapter wlll slip fit over the m n e r  t ~ p  of the sumon wand When the 
wand suctron 18 act~vated, the adapter wll pull matenal up into a transparent tube marked 
wth the hmitmg volume A fine porous metal filter at the top of the tube blocks the 
sludge from bang SUctMned on into the wand and the Inkgrated Water Tresament 
System (IWTS) Once all of the muster sludge has been vacuumed into the tube, a 
vlsual check wll show whether or not the allowable volume has been exceeded 

TIUS type of filter haa been used in prevlous sludge eampling cammgnu, where it 
somdmes W e  plugged after extensive sampling and prevented any Mer sludge 
m a t d  from bang vacuumed up A major goal of thrs development work is to 
demonstrate that the adapter wll sumon up at least the hmitmg inventory of sludge 
(1 4 cm? before the filter plugs TIUS may requue geometry modlficatmns. such as using 
filters with lsrger mrhce area to prevent premature plugging 

Another o b j e ~ n v ~  of the development teang is to detanune whether the filter IS 
physldy strong enough to wthstand the presmbed water flow rate through the vacuum 
wand, h c h  is nonunally SO gpm Ifthe filter is shown to be s u w b l e  to structural 
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fhlurc, a more robust deslgn may need to be developed Ahcmrttly, itlccoIwd flow 
bypass may be r e q d  to reduce the flow rate through the pickup nozzle and filter 
It is intended to ciunge out the pickup adapter for each qurntimve sludge volume 
assessment Acccdngly, it is designated a throwaway item and the final destgn should 
con~ida ccollormcs of fabncahon 

The m n g  wll be performed in the 305 Buildmg m the 300 k e a  The W n g  is to be 
performed undawater wng prototypic flow rates and the siandard compombon of sludge 
simulant employed in prenous sludge testmg campagns 

2 2  Deliverabler 

The deliverables for tlus task are 

Final design of the pickup adapter as a formal drawng 

AcceptMce Test Report demonstratmg sntmfactory o m o n  of the h c e  

3 0  DESCRIPTION 

3 1 Phy&al Description 

The end result of the task wll be the demonstrated functtonelity of the final design of the 
sludge pickup adapter 

A flat tray wll be used to capture c ~ ~ u s t e r  sludge that is &slodged fiom the fuel elements 
dunng assembly separation and exarmnation The inner fuel element wll be pushed into 
tlus tray by the hydraulic ram separation m e c h s m  on the process table The 
codgurabon and dmensions of the tray are shown in Figure 1 The tray IS to be 
fabnciued &om stamless steel The tray IS sized to fit into the s e p m o n  statton and to 
capture the inner fuel element After fuel assembly separation, the inner element mll be 
removed fiom the tray and the tray wll be nsually inspected for muster sludge content 
The tray wdl be vacuumed clean before each fuel assembly s e p m o n  and inspeaon 
oper&on 

The sludge pickup adapter wll be affixed to the vacuum wand &tuner ap M a hction fit 
The cont imon of thrs arrangement is depicted m Figure 2 The vacuum action fiom 
the wand wll also help keep the adapter affixed to the strolner Up dunng opcr&on The 
temng in 305 buldmg shall employ both the vacuum wand atmmr Up and the sludge 
pickup adapter, wth a nonunal watex flow suaon nte of 80 @m 

A conceptual h g n  for the sludge pickup adapter has been developed and is shown in 
Figure 3 Bypaps flow through the ends of the adapter is pronded because it is not 
believed that the filter assembly alone could sustmn a flow rate of 80 gpm The 
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dimemuons of the find design may change to pcheve the desued fit to the strplner trp 
Also, tubing and filter sizes may change depending on stack amlability urd testing 
results Transparent m a t d  IS to be used for the construcQon of the pickup tube on the 
adapter so that the vacuumed sludge inside can be vlsudly o b w e d  An idca tor  line is 
to be panted on as a demarcation of the 1 4 cm' limiting sludge volume 

32 EnginccnngTaska 

A sludge collectton tray is to be fabncated per Figure 1 Prototype sludge pickup 
adapters shall be fibncated based on the concept presented in Figure 3 

Appropnate pumping equipment and associated hoses and COM&IOIU shall be installed 
to perform the developmental testrng A flowmeter shall be included in the pumping 
system The pumping system shall be capable of controlling the flow rate at 
802 1Ogpm 

Prembed amounts of standard muster sludge simulant shall be loaded into the sludge 
collection tray and placed underwater for vacuum t a n g  The tray shall be cleaned 
be-twumtestruns 

Testtng shall be conducted to ddemune whether the sludge pickup adapter CUI 
sttucturplly wthstud the prescnbed flow rates and whether the prescr~bed volume of 
sludge CUI be collected before the filter becomes plugged Should the dmce fa11 in 
e i h r  of thw modes, redesign and re-testmg wll be requued untrl satmfactory 
performance is demonstrated 

If structural &lure of the filter occurs, a more robust design must be developed Th~s 
w d d  entad usmg a hcker filter d~sc or employing some hnd of structursl support gnd 
Ifthe filter can not be made sufficiently strong, then methods of reducing the flow rate 
through the filter m y  be investigated One method would be to add opuungs in the sides 
of the adapter body so that more of the flow is d~verted duectly through the strplna trp 
wthout coursing through the filter disc In the end, it must be demonstrated that the 
desued sludge vacuuming performance is still pcheved 

Ifpremoture plugg~ng of the filter is a problem, then a redesign that increases the 
avarlable surface flow area may be requued Alternately a coarser filter may be the 
solution, dthough it must be demonstrated that srgnificant low of sludge by w&on 
through the filter d m  not occur 

Oncc a aat~stkcto~~ design has been developed through prototype teatIng and appropriate 
design ~ J U S ~ I I W I ~ S ,  a formal acceptance test ahall be performed on the find desip The 
test shall demonstrate the complete underwater vacuunung of a measured 1 4 cm volume 
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of sludge from the collection tray as confirmed by the obscmd level of sludge in the 
pickup adapter (fills the tube to the demarcation line) The cognuant eqpneer and a 
quality lwuro~lcc representatwe shall wtness the acceptance test The test results shall 
be documented in an Acceptance Test Report 

Follovmg the demonstrated functionality of the sludge pickup adapter, K Basin operators 
w11 be famillpnzed wth use of the dmce in the 305 Building test fkcility Tlus wll 
involve undepwrter dudge pickup a&wties using the prototype adapter and collection 
tray contsmnmg rumulated sludge 

3 4 Procurement T ~ k a  

The procurement phase of thrs task is comdered to be n o d  and not requuz s p i a l  
controls Cexhficatmn of the filter pore 812e shall be requued 

3 5  InrwLtionTuka 

Once a uat~sfoctory design has been developed and demonstrated, mstall&on of the 
sludge plclrup adapter onto the vacuum wand stra~~~er t ~ p  by K B a n s  Opaatrons 
personnel uhdl be considered a routtne operaon A new sludge pickup adapter shall be 
installed for each inspection occasion 

4 0  ORGANIZATION 

Procan Engmeepme has overall responsibility for thrs task, and wll issue th18 work plan 
and mtesrct wth the perfomng organnation in the development of the sludge pickup 
adapter The manager of Process Engineenng is J R Fredenckson, and the Cogtuzant 
Engrnea for thu effort is A. L P~tner 

The actual development temng wlll be performed by Engineenng Laborntonw in the 305 
Buldmg facilittes Manager of Engineenng Laboratones 18 M J Schliebe, md the Test 
Engrnecr for thls task is J W Oliver Tlus orgaruzation wll also ime the Accept~ce 
Test Report upon completion of the act~wty, and wll fabricate the un~ts rcquved for field 
apphcabon 

5 0  SCHEDULE 

It is intended to have operattonal uxuts avrulable for poaslble use and checkout in K West 
Basin dunng Phase 2 (Cold Testmg) of the Phased Startup htmt~ve, tentatwely 
scheduled for Apnl 2000 The schedule projected below supports thrs objective The 
overall duntion of thrs actIwty is estimated at 8 weeks 
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SetuplPnxurunentlFabncation Jan 3-14,2000 
Development Temng Jan 17-28,2000 

Acceptance Test Feb 1,2000 
Issue Test Report Feb 2-1 1,2000 

6 0  COSTESTIMATE 

Unknown faaota such (UI actual development t a g  time requued to achcve a functional 
design do not pernut an accurate emmate of the total cost For plan~ng purposes based 
on the g d  schedule presented above and a facility charge-out rate of S 9 0 h  for 
exempt support and $7O/hour for t e c h n i ~ i ~  support, the emmated cost is $25,000 

7 0  QUALITYASSURANCE 

Quality Assurance approval of ths work plan is requued 

Equpment mil be installed and operated by 305 Building personnel in mrdnncc wth 
approved procedures Cerbfication of the filter matenal pore sm is requued 

The AcceptMce Test wdl be wtnesscd by a qualified Quality Control Inspector, who wdl 
sign off on the test plan confinrung acceptable performance of the final deslgn of the 
sludge pickup adapter 

8 0  REFERENCES 

Pitner, A. L ,2000, P h i n g h m e n t  for W n t  Nuclear Fuel CkanImess Inpection 
Process, "F-5271, Rev 0, Fluor Dame1 W o r d ,  Inc R~chland, Washngton 
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Figure 2 Vacuum Wand Strruner Tip and Sludge Pickup Ad- 
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tual Desi n of Slud e Pickup Adapter 
Figure d?%%E P I C h  ADkPTER 
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