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PO..AR l.AANE LOAD TEST ASSEMEL Y EVALUAT lON 

The polar crane load test assembly has been recently re-evaluated for the 
purpose of confirrnirg the fidelity between tre a&-oesigned artd a&-built 
conditions. 

The governirg desigl docunents are arawirg 2-LDP-l~W. Rev. :£ "Heaa Lift Loaa 
Test Assembly, Plans, Sections & Details" and Specifications 13587-2-c-)71 
"Furnishi111 Miscellaneous ME:tal" ana 1>~87-2-l.-:"7~ "Ert:ctiNJ Miscellaneous 
foetal". 

At issue was primarily thE: weldiNJ of the liftirlJ lug~ onto the frame mtmbers 
and subsequent inspection of the welds. kcordirYJlY, a thorouyh ana detailed 
examination ltas conoucted with special e~T'Jtlasis on the physical oimensior.s ana 
characteristics of the liftirYJ lug welos. 

The! followiNJ paragraphs state specific is&Jes of concern relative to thi~ 
examination and provide resolutions to the same: 

lSSUl 1 

The weldil"9 procedure and welders were qualified per tre ASt-L Boiler ana 
Pressure Vessel Code, Section lX, in lieu of MS [Jl.l as specified in the 
desigl doclJ!'ents. 

RESO.~T lON 1 

Al thoug, the welders and weldi~ procedure were qualified to ASt.E Section 
IX in lieu of AIS [Jl.l, paragraph l.l. l of J:WS 01.1 allows the use of 
corrplementary codes or specifications for both oesign ana construction of 
steel structures. The application of ASME Section IX as invokea by GAJN 
weldiNJ procedure WPS-lll for the load test frame is an acceptable 
alternate to MS 01.1. 

lSSUE 2 

The weldillJ procedure used was qualified for plate thicf..nesses up to 
1. 7£.8". 

RlSO...UTlOt'i 2 

This issue is beirg resolved lJy the irrplementation of a revi~eo Proceoure 
Q.Jalification Pecora (P~) which will extend the Q.Jalification rarge of 
the appropriate procedure (WPS-lll) for groove and butt welds to 
thicknesses up to and including 8". 
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ISSUE 3 

The welds were inspected to AWS Ul.l-79, Article 8.1~, instead of th~ 
requirements in note bon drawirg 2-l.OP-1301. 

RESQ.UTlON } 

Wt:lds in~ected to AWS Dl.l-79 are acceptable. The 197~ edition is more 
strlrgent for undercut limitations than the later 1.982 edition. 

ISSUE4 

The welders who actually welded the liftiry lugs to the main frame 
members were aaninistratively qualified for weldirg thicknesses 1JP to aoo 
ircludiry o. 7~'. 

RESQ.UT lDN 4 

Tne mere fact that the weldet's were not aaninistratively qualified for 
ttae actual plate thickness weloed does not mean that ttey were ircapable 
of produci~ an acceptable weld. The subject welders wen: seasoned ana 
experierced craftsman who had previously proven tteir skills by 
qualification test of actual weld samples lcoupons). Further, these 
welders are in the process of exteooing tteir aaninistrative 
qualification to an unlimited thickness rarye in accoroarce with ~M-. 
Section IX. 

ISSUE !> 

A new stess analysis shoulo be conducted to verify the adequacy of the 
welds assuming that only 0.7~" of the weld metal is effective, ie., 
takiry no cr~dit for weld metal thickness above that for which the 
welders were actninistratively qualified. 

ArS(LUTlON ~ 

A stess analysis has been performed on the liftiry lug welds based on 
only 3/ 4" of weld being effective. A surmary of the design stresses 
(based on teff = 3/4") and safety factor& for the liftirg lug welos is 
presented below. The stresses of the welds in question are within HlSt.. 
allowables, even if creal t is taJ..en for only the weld thickness up to the 
qualification limit c,f the welders. Auy additional welo material serves 
to strergtten the joint and increase the margin to the allowable stresses. 



Stress Sui'Tr.lart witi• Factors of Safet:r: for the Polar Lrane Load Frame Luy Welos 

(1), (~) l>) lb) . l4) {~) (~) 

Liftirg Luy Type of ktual Allowable Yield F.S. to Ultimate F.S. tu 
Welds Stress ~tress ~tress ~tre~s Yield Stre~~ ultimate 

ksi ksi ksi ksi 

detail 1 Tension 1~.> a.IJ bu 4.~ 7~ 

detail ~ Tension 11.8 21.0 bO ~.1 7'L. 

detail > Tension 11.~ a.tJ bt. ~.~ 7'.:. 

(l) 

(2) 

(3) 
(4) 
(.5) 
(b) 

lSSUE 6 

The polar crane load test assembly lifting lug~ and weld details 
{from arawifl::l ~-WP-DW., Rev. ~). 
The welds in this stress surrnary are based on 3/4" - the maxim.Jm 
weld size considered effective, due to welder qualification. 
The lug welds are in tension only. 
Based on the Al5l. Manual of Steel Lonstruction - 8lh Edition 
Based on "cesign of Welded Structures" - Blodgett 
A::tual stresses are basea on the design test load of 220 tons with 
a 25% increase for impact, and 3/4" of effective weld. 

The non-oest1.·uctive examination (t-U..) performed on the sutject weldment 
should be revie~d for adequacy and completeness. 

FU:SCLUTIDN 6 

The quality control plant in~ection report for the loao test as~emt·ly 
has been reviewed and the results found acceptatJle. 1n fact, a more 
rigorous examination was conductea than calleo for in the design 
docunents in that a magletic particle test lMT) was conducteo as well as 
the specified visual examination. The examination result~ by lJoth 
methods are in satisfactory compliarce with ~pllcat.Jle acceptarce 
criteria. 

lSSUE 7 

Employment of the weldif"'J procedure lWPS-111), as well as proper preheat 
and interpass temperatures, method of tefll)erature measurement, and weld 
rod storage should be verified, preferably by dil'ect contact with weldirg 
craftsmen. 
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RE.SO.UT lDN 7 

Di:-ect interviews with craft sl,pervisors, crdft forelll(:n, Unit J. I&C. 
persomel and the craft persomel themselves have been conducted. All 
those interviewed were told to state wha~ they kne~ to be fact. lhey 
were told that if they did not remember the actual facts to say so. 

The results of these interviews are as follows: 

o Weld Procedure WPS-111 was used in the welding of the lifting luys. 

o All of thE: full and partial ~enetration welds wt:re preheated to 
200°F. The interpass temperatures were maintained between 2000f' 
and ~00°F. 

o A calibrateo pyromete1 was borroweo from llnit 11. (Tt,is was 
conf ixrned with l.ni t 11 ~ersome 1) • 

o Weld rod was sto1-ed in ovt:ns ~hich have calibrateu tht:lmaneters. A 
daily log is maintained of the temperatures. 

ISSUt. 8 

A thorou~ visual and dimensional examination should tJe conducted on the 
load test frame to provide assurarce that no unauthorized attactrnents, 
modifications, or other oeviaticns are present. 

RESO.UT lDN 8 

Recovery Operations conoucted an in~ection of the Head Lift Load Test 
Assembly, Load Spreading Frame and Lower Missile Shield Lifting 
Assemblies to verify C001)liarce \lith the design drawirg. 

The units were visually in~ected to assure there were no unauthorized 
attach:lents or modifications to the assemblies. No unauthorized 
attachnents or modifications were found. Items found that do not show on 
the drawirg "'ere "tack welds" on the cross braci~ that connects the 
W ~4 x 104 members together. Each bracing assembly has four tack welds, 
two on each side of the diagonals. These were sir\jle-pass, one to two 
inch long "'elos. These tack welds were made to assist in lining up the 
members and to reduce i~contaiment time. The aDditional tach. welos 
will have no adverse effects l.POn the load cartying capability of the 
test frame assembly. 

ln ack.lition to the visual in~ection, dimensional checks were perfomt:o 
to establish that the items were fabricated ana installeo in accordarce 
witn the drawl~. ln all cases, fabrication and installation was fauna 
to be in canpliarce with the drawings. 
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WN..LUSIDN 

Based u~on the above identified issues ana the resolutions provioeo, and 
especially in view of the extreme conservatism elucidated in the stress 
aualysis Prt:M!nted in l~sue ~. as w~ll as thE: vt::racity of tre welcdr~::~ 
craftsmen exhibited during direct interviews, it is corcludeo that the loao 
test frame is suitable for its intenoed use as it now stanos. 

Furthennor.e, based t.pon the corclusions of the polar crane loao test Sl.R 
(whidl evaluates a Coliplete failure and oroppi~ of t~ entire test loao), the 
load test frame may be used as-is without presenting undue risk to the health 
and safety of the public. 
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