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Where D is the ¢zad weight of the structure and the crane. L is the live load including the crane maximum rated
lifted load and the roof snow load, L' inciudes the roof snow load and 75 kips crane lifted load, and OBE is the
operating basis carthquake  Column sizes were also determined for the (D + OBE + Full crane lifted load) loading
However. the caleulation has a note stating that the 75 kip lifted load case should be used No connection design
caleulations were performed in the calculati~=  This is consistent with the design practice at the tu . At that time
the connectic . design was the responsibility of the steel fabncator The (D + SSE) loading condition. where SSE is
the Safe Shutdown Earthquike. was also not analyzed Caleulations also do not include the stresses in the suppoit
column due 1o the seismic loads imposed by the RB s'ding  The |- 67 caleulations also used an incorrect method to
compute the column moments due to the OBE  Thus. the colum.s over stress was not detecied

In 1973 as part of the crane trolley replacement pregject, the 1967 caleulations for the crane girder and the crane
columns were corrected for the error in the 1967 caloulations and updated (red marked) The revised calculations
included the effects of th. aew, heavier single failure proof trolley for the (D + OBE) loading  In addition, the
column and the crane girder stresses were computed for the (D + SSE) | ~ding. The mark-up of the 19¢7
caleulation 1s documented in S&L Caleulation Volume #15. Job #3620, 5447 and 4806, dated 1973 The 1973
markup shows that the columns stress interactions are 1 96 and 2 $6 for the OBE and SSE load ; respectively
with the heavier crane trolley  The roof truss and vertical bracing were not evaluated for the etiects of the heavier
trolley or the (I* + SSE) loading  The updated calculations concluded that the support structure would require
modifications tc meet the OBE and SSE loading

In 1975 new caleulations (S&L calculation 3060-SDQ-1200DGO1 dated 121975) were prepared for the columns,
girders and the vertical bracing to compute the effects of the new heavier trolley. Modifications for the columns
and the vertical bracing were designed. This caleulation used seismuc inputs and analysis methodology more
conservative than that stated in the UFSAR The modifications to the crane and the end bay columns and the
vertical bracing were implemented  The modifications designed for the intermediate colurans were rot implemented
based on the assumption documented 1n the calculadon that “the seismic event is expected to occur only when the
crane 1s parked " The roof truss was not evaluated

Quad Cities UFSAR. revision 4, Section 3 2 "Classification of Struciures. Components, and Systems" states that
the RB is classified as a Class | structure  Class | is defined in the Quad ~dties UFSAR as "Those structures and
equipment of which a failure ** reof could cause significant release of radioactivity (i ¢ calculated off-site doses
excess of 10 CFR 100} .. e vital to a safe plant shutdown " The RB overhead crane (125 ton) 1s classified
“Safety Class 11 equipment and is not seismically qualified” in Quad Cities UFSAR Section 9 1422 The RB
steel superstructure extends from the refuel floor at El 690'-6" to the roof framung at El. 739.9"  The steel
superstructure supports the RB overhead crane, che building steel siding. and roof slab panels The RB exterior
siding panels above clevation 690' - 6" form a Secondary Containment boundary
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Quad Cities UFSAR. revision 4. Section 3 8 4 1 3 "Loads and Load Combinations” defines load "D" as "Dead Inad
of structure and equipment plus any other permanent loads contnbuting stress. such as soil or hydrostatic loads or

operating pressures. and live loads expected to be present when the plant is operating * "E" is defined as the design
carthquake and "E' " 1s defined as the maximum carthquake load

Section 3 8 4.1 4 "Design and Analysis Procedures” shows, in part. load comhinations for Class | Structures
include D+E (OBE)and D+E' (SSE)  Under e heading "Class | Structures Criteria” for the case "D+E." the
acceptance critena :s stated as “Normal allowable code stresses (1 ¢ Amenican Institute of Steel Construction
(AISC) for structural steel  American Concrete Institute (ACI) for reinforced concrete - See Table 3 811 for a
more detatled summary of this critena related to stress allowables ) The customary increase in design stresses
when carthquake loads are considered 1s not permitted * For the case of “D+E'" the acceptance criteria is stated as
“Stresses are limuted to the mimmum vicld point as a general case. (See Table 3 8-11 for a more detailed summary
of this critena related to stress allowables) " UFSAR Table 3 8-11 provides numeric values for allowable stress
limits for the "D+E" case  UFSAR Table 3 8-11 states the criteria for "D+E' " case as being "Safe shutdown of the
plant can be achieved "

The basic +sue 1s that the design basis calculation for the RB superstructure, when considering overhead crane load
conditions. is not in literal co.formance with the UFSAR description of Class | structure design loading
vombinations The current design basis calculation states, as one of its design considerations, that “The seisiic
event is expected to occur only when the crane is parked " The calculation demonstrates that the RB superstructure
i1s seismically qualified for the condition of the crane in the parked position witho'it a lifted load

CAUSE OF EVENT:

Section 3 ¥ 4 of the UFSAR 1dentifies the applicable loading combinations for Class | str.tures. The loading
combinations 2re genenically Lsted and include dead loads, live loads, seismic loads. etc The UFSAR does not
claborate how 1ese loads ar* to be combined when treating crane leading effzcts, which is a special case of either
dead or live loac i This elaboration. like for most other design 1ssues for the plants of this vintage, i1s provided in
the design caculations  In summary, any discussion on design issues (i ¢ crane loading effects onto the
superstructure) is elaborated in the calculations. the lack of clanty of the UFSAR on this issue logically triggers a
review of the design calculations to obtain a complete understanding

The basic issue is that the design basis calculation for the RB superstructure, when considering overhead crane load
conditions. is not in literal conformance with the UFSAR description of Class | structure design loading
combinations. The FSAR. when onginally written, lacked suificient detail in the description of Class | loading
combinations for addressing infrequent loading conditions (such as the crane) concurrent with a seismic event

The design cunction being evaluated is the ability f the Class 1 RB superstructure to resist all applicable Class |
ioading conditons
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Two safety significant pot sntial effects of building column overstress are (a) excessive deformation of the
suporstructure supporting the extenior siding could result in loss of Secondar: Containment function and (b) actual
column failure or cxcessive deformation could potentially result in derailment of the crane which could potentially
fall to the elevation 690'-6" retuel floor It is toted that the crane itself has stops which hook under both the bridge
and trolley rails to prevent derailment for any anticipated load condition

The specific design function in question is that the current design basis calculation for the Quad Cities RB columns
is based on the consideration that a seismic SSE event will only oceur v hile ‘he overhead crane is in its parked
positton  The RB superstructure 1s qualified for support of the crane. including full hifted load. at any position
along the crane runway provided that s..2mic loads are not considered

UrSAR Section 3 8 4 1 4 "Design and Analysis Procedures” shows. in part, load combinations for Class |
Structures include D+E ard D+E' where E and E' represent the effects of an Operating Basis Farthquake (OBE)
and Safe Shutdowr, Earthquake (SSE) respectively The UFSAR does not specifically allow any exceptions where
seismic loads need not be considered in ‘he design of Class | structures  Conformance with the UFSAR s it
pertains to Class | structure design loading conditions can therefore not be currently demonstrated and requires
further review

(he safety significance of this issue cannot be determined until completion of the on-going analysis and
ivestigation {see Corrective Actions to be Compleied)  Upon completion of the analvsis and investigation, a
supplemental LER will be submutted

CORRECTIVE ACTIONS:

I The Operations Department administratively placed the RB overhead crane Out-Of-Service (00S) in its paikd
position. The RB superstructure 1s seismically qualified for the condition of the crane in the parked position
without a lifted load

Corrective Actions to be Completed:

| Reconstitution of design basis calculations for the entire RB superstructure for crane loading conditions 1s
being performed  This activity 1s being tracked to completion with an expected completior. date of 033198
(NTS# 25418098SCAQO000701. Design Engincering)

2. Any additional corrective actions will be identified in a supplemental LER vnon review of analyses results A
supplemental LER. wh:ch will include an evaluation of the safety significance. will be submitted within 30 day s
of completion of Item | (NTS# 25418098SCAQ0000702. Design Engineering)

e ] AN

The Quad Cities LER database was searched. utilizing key words: reactor building, seismic. overhead crane, heavy
load. fuel handling, and superstructure. for any inconsistencie between design bases and licensing bases
requirements. There are no Quad Cities LERs associated with this topic within the last two vears
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This topic is not applicable because there is no component ~— associated with this issue.
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