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This Techrical Bvaluation Repert -as prepared by Pranklin Research Center
under a contract with “he T.S. NMcLew: Recularary Comission (0flice of
Nuclear Rsactor Regulation, Bivision af Opezallng Zuastacs) for technical
assistance im support o NRC cpecating tsactor lLiCeasing actiols. The
technical evaluation was -cnducted i accordance wiur criteris estiilished Dy
the NRC.

Mr. I. B Sargent and M. C. Sombecger contributed ta the tectinical
freparation Gf this LepOrT TNIOUGR & runcontract <itlr WESTEC Secvices, Inc.
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L. INTRODUCTION

1.l PURPOSE QF REVIEW

™is tecanical evaluation report documents a review of genecal load
nandling policy and puocedures at Commonwealth Edison's Quad Cities Station
onits L and Z. This evaluation was performed with the following
cojectives:

o to assess conformance tc the general load handling guidelines of

NUREG-061Z, "Control of Heavy Loads at Nuclear Power Plants® (1],
Sectionx S.L.1L

e to assess conformance to the interim protsctiomr measures of
NUREG-J al2, Sectiom 5.3.

1.2 mcm

Generic Tecanical Activity Task A-36 was estaclished by tie U.S. Nuclear
Regulatory Commission (NRC) staff to systematically examine staff licensing
aimhm&&ea@nyatm&udﬁm at cperzting nuclear power
plants to ensure the safe handling of heavy loads and to recommend necessary
changes in these measures. This activity was initiated by a I.ce.to: issued by
the NRC staff on May 17, 1878 (Z] to all power reactor licensees. cequesting
information concerning the control of heavy lcads neac spent fuel.

™e results of Task A-36 were ceported in NUREG-J61l2, *"Control of Heavy
Loads at Nuclear Power Plants.* The staff's conclusion from this evaluatiom
was that existing measures to contrel the handling of heavy loads at operating
;nu. although providing protectiom from certain potential problems, do not
adequately cover the major causes of load handling accidents and should de
upgraded.

In order to upgrade measures for the control of heavy loads, the staff
developed a series of guidelines designed tc achieve a two-part objective
using an accepted approach or protection philosophy. The first portion of the
objective, achieved througn a set of general guidelines identified in
NUREG-0612, Sectiua 5.1.l, is to ensure that all lcad handling systems at

-1.
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nuclsar power plants are designed and operatad so that their probability of
failure is uniformly small and appropriate for the critical tasks in waich
they are smployed. The second portion co the staff's objective, achiaved
through guidelines identified im NUREG-0612, Sections 5.1.2 through 5.1.5 is
"o ensure m._tet I.M handling systems in areas waece their failure might
result (o W consequences, either (1) features are provided, in
addition to those recuired for all load handling systems, to snsuce that the
potantial for a load drop is extremely small (e.9., __a_._:inclo-cauu:o-p:oct
crane) or (2) consecvative svaluations of load handling accidents indicate
thaz the potantial consequences of any load drop are acceptably small.
Acceptanilicy of accident consequences L Juantified in NUREG- 612 into four
accident analysis evaluation critscia.

A defense-in-deptlr approacn was used to develop the staff guidelines cto
ensure that all load handling systams ace designed and operated so that their
probability of failure is apprupriately small. The intent of the gquidelines
1S to ensure that Licensees of all operating nuclear power plants perform the
fallowings : ;

@ define safe load travel paths through procedures and operator training

so that, to the extant practical, heavy loads are not carriad ovec oc
near irradiated fuel or safe shutdown equipment

a provide sufficient operator training, handling system design, load
handling instructions, and equipment inspection to assure cellacle
operation of thre handling systam.

Staff guidelines resulting from the foregoing are tabulated in Section 3
of NUREG-J612. Section & of NUREG-(6l2 recommended that a program be initiatad
to ansure that these Juidelines are inplemented at operating plants.

1.l PLANT-SPECIFIC BACKGROUND

Orr December 22, 1980, the NRC issued a letter (3] to Commonwealth Edison,
e Licensee for Quad Cities Station, requesting that tne Licensees reviaw
provisions for handiing asd control of heavy lLoads, evaluate these provisions
with respect to the guidelines of NUREG-0612, and provide certain additional
information to be used for an independent determination of conformance to
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these guidelines. On May 1S, 1981 (4], June 22, 1981 (5], and December L1,
1981 [6], Commnwealth Edison provided responses to this request. As a result
of this informatiomn, & draft Technical Evaluation Repoct was prepared and
informally transmitted to the Licensee for comment. O Pebruary 22, 1982, a
telephone confecence call iavolving NRC, PRC, and Commonwealth BEdison was held
to discuss the draft Technical Evaluation Report concerning contzol of heavy
loads at Quad Cities Station. In response to tuis telephone zall, on May 4,
1982 [7], Novembec 18, 1982 (8], and Apcil 15, 1983 (9], Commonwealtn Edison
provided additional information that has been incorporated into this final
technical evaluation.

I
L
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Z. EVALUATION

This section presents a point-by-point evaluation of load handling
grovisions at Quad Cities Nuclear Power Station with respect to NRC stagf
guidelines pcovm_od in NURBG-0§1Z. Separate subsections ace provided for both
the general guidelines of NUREG-0612, Section 5.1.1 and the interim neasuces
of NUREG-0612, Section 5.3. In each case, the juideline or interim measure is
presented, Licensee~grovided information is summar .zed and evaluated, and a
conclusion s to the extent of compliance, including cecommended additional

action where appropriate, is presented. These conclusions are summacized in
Tabnle Z.1.

1.1 GENERAL CUIDELINES

The NAC has established sevenr general gquidelines which must De net in
order to praovide the defense-in-deptsr apgroach for e handling of neavy

loads. These guidelines consist of the Zallowiag criteria from Sectiom 5.1.L
af NUREG~1612:

o Guideline L - Safe Load Paths

o Guideline I - Load Handling Procedures

o Guideline 1 - Crane Operator Training

o Guideline 4 - Special Lifting Devices

a Guideline § - Lifting Devices (not specially designed)

a Guideline § - Crwnes (Inspection, Testing, and Mmintenance)
0 Guideline 7 = Crane Design.

These seven guidelines should be satisfied for all ovecheac handling
systems and programs in ordec to handle heavy loads in the vicianity of the
reactor vessel, near svent fuel in the spent fuel pool, =r in other areas
Jnece a load drop may damage safe shutdown systems. TRe Licensee's verilica~
tion of the extent to which these guidelines have bDeen satisfied and FRC's
evaluation of this verification are contained in the succeeding pacagraphs.

mww ' o
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L and Z an® concluded that the fallowing systems sbould be subject to the
genecal guidelines of NUREG~A612:

it L and 7 ceactor bhuilding oveclead crane
sscond floor (i crane

Ui L drywell ficst Level sonocail

Onit 2 drywell ficst Level monorail

new fuel inspectiom stand jilks crane

CRD» cepmic floors jils crane

Unit L and 2 ceactar secwice platform jio crane
oris L turtine building overhead crane

it T tuctiine uilding ovechead czane.

QeReBeOEaR

Several ather ovechesd handling systems have beex excluded from the
genecal guidelimes of NUREG-ISIZ o the basis thac sither sufficient chysical
mmm—_wma:.mm“c a crane has
Seerr crawided ,“.ww ciece of equipment solely to aid in its
wrmwy.mﬂ&cpmumNmec:mmc
alceady out of commission.

o. Ewvaluatior and Conclusiom
™e Licensee's conclusions reqarding mmnm systams at Quad

Ciries Station woich ace subiect to the general guidelizes for safe load
mmmmmmmzo:mm.

Z.1l.Z safe [oad Paths (Guideline 1, NUREG-0 612, Sectiom S.1.1(L)]

~Safe lLoad patns should bhe defined for tire movement of heavy loads to
sinimize the potantial for heavy loads, if dropped, te impact irradiated
fuel in the reactor vessel and im the spent fuel pocl, or to impact safe
shutdowr equipment. The path should follow, to Die extant gcactical,
structural £loor membecs, Seams, etc., such thac if che load is dropped,
sve structure is moce lLikely to withstand the ingact. These load patmis
should ber defined in procedures, shown on equipment layout drawings, and
clearly marked onr the floor in the areas where Che load is to be handled.
Deviations from defined load paths should require written alternative

procedures approved by the plant safety review committee.

? R
JULU Frankiinr Researcir Canter _,
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a. Summary of Licensee Statements and Conclusions

nmuqmcxu-s:mum:sxmzmummmuy
the Licenses tm develop safe load paths. Specific load patas have Deen
wmmmwmmwum.mmxmuoz.m
the spent fuel cask. These load paths and the lLocation of spent fuel and
mcmmmmmnﬂaawpmmmwoguu
sketches (5. D the case of otter miscellanecus lcads carrisd by the reactar
ammmmmm,mmwmmmwwu
the shortest coute, without travelling cver spent fuel ir the fuel pools o
the reactor cavity, and the lowest practical height from Lift point to laydown
I.t“. mummmww.mwgom:u.m
zuwm.mwmwazssw.u4w
below concesning load path sarkeing. ™is approach to safe load paths for
mmummm:mmzmm
mmwm-mmnmm{u and the reactor building
crane neets the single-failace czitesis of Branch Tecanical 0&ition APCSB =L
ummmw'-mmmmwm-sc-zum
S0-265. dated Januacy 2T, 19TF.

mmmmmmezwpas.mxm the paths
on the floor iz gemecally not feasible, nor would it contribute to health and
safety cf plant pecrscnnel or the public. Crane operatocs at Quad Cities
Statior move the heavy loads showr o MS-165 (Sheet Z) under the direction of .
an approp-iate signalman whose responsibiilities will be defined in a procedure
cucrently be g woittem. Existing procedures are being revised to reflect
this administrative requirement..

The Licensees has stated that deviations from load handling procedures are
reviewed and approved according to station Technical Specifications.

b. Evaluation

A ceview of the Licensee's response and drawings indicates that the
alternative methods of contralling locad movement used at the Quad Cities plant
are consistent with the guidance i NUREG-0612 Section 5 olelll) o

m Frankiin Researcty Cerver
v o e S e e
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The Licensee has designated the ceactor vessel and spent Zfuel pool areas
as cestricted aceas for rie J-ton auxiliacy hock. By limiting Lifts with the
g-tom hooks to. 7 faet iz othec acess, the Licensee can ensure that no damage
will occur to equipment located below the refueling floor. I additiomr, to
the extant practical, the ceactor building crane main hoist has bean found to
be & single-failucerpsoof Lifting device. The zovement of the 1l0~toa speatc
mwummnrmmmcmzummm
the restricted node, whrich limits the cask's tzavel path to & specifiic
controlled aces. Thecefore, the novemant of heavy loads along designated safe
load paths om the cefueling £loor meets the ixtent of NUREG~J612.

* Althougit spectfic safe lcad paths have not Deen defined for the second
floar il crane,. the nes fuel inspectiom stand Fib crane, the CRD cepalc £loor
zmm..dehmzmmm:mmc. tae
Wmmwm_mmmxvmdm”
grocedures. I addittom, safe loadf paths for the drywell £iTst Level
mequ’mmdu’w cails.

mmmmmwwmaem
Canstdecing the size off the loads, the Limited frequency of bandling, and the
use 2f specific load handling procedures, control of Iocad movement i the
turbine building meets the intent of NUREG~I61Z.

_ Mnﬁh&p&n‘memkda:&oqmczuum. the
sbtective af prowiding m visual aid for cpecators is accomplished by hawing
MWWP‘“"‘-&M&M the crane
opecator. Irr addattiam, m:h:us' af these supecvisors/foremen relative to
safe load handling will be cleacly defined i procedures currently being
developed DY the Licansee.

station Technical Specifications indicate that deviaticns from load
handling procedures are reviawed and approved by the plant safety review

committee.

c. Conclusiom
Quad Cities Units L and I comply witi Guideline 1 of NUREG=Q0612.
=
..Ul Franidirr Resesrcty Center
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.13 - e ] 21,1

*procedures should be deweloped to cowur load handling operations for
heavy loads that ace or could be handled over or Lm proximity tor
trradiated fual or safe shutdown equipment. At 2 minimum, procedures
should cower handling of those loads listed in Table 3~L of NUREG~061Z.
These procedures should include:r fdentificatiom of required equipment;
inspections and acceptance criteris required cefore movemant of locad; the
mmmmoummbmmwg defining
the safe pathy and other specizl precautions.™

: -I

=. Summary of Licensee Statements and Conclusion®

A detailed List of heavy loads and procedures govecning the handling of
eact: load has beer supplied by the L.censee, who states that these procedures,
&“Mu““ﬂ.“&.“td“ﬁmi&&il) (-3
NUBEG~J612 and generally include sections sucihs as equipment descriptiom, purpose,
cefacences, inicial coadirfcns,. and® appropriate precautions or Limitations.
Aitbougis mostr of the loads are governed Dy thesw procedures. the Licensee notes
that all loads will begandled undex a genesic Cigging practices proceduse that
i cuzzently being developed as a cesult f the ceview of NUREG-061Z. T=is
procedure will proxibit handling of loads over spent fuel ir the fuel pocls oc
aver the cper ceactar cavity woen fuel is in the reactor un'ess a specilic
procedure has beerr writtenr directing or permitting suchr actiom.

-

o- gvaluation

The specific procedures identified by the Licensee for load handling at
the Quad Cities plant ace consistent withh the the cequirements of Guideline 2
and! containr the information specified i this gui line.

G- Couclusion
Load handling procedures at Quad Cities Statiomrr are consistent with
Guideline 2.

2.1.4 Crane Operator Training (Guideline 3, NUREG-0612, Section S.1.1(3))

“Crane operators should be trained, qualified and conduct themselves in
accordance with Chapter 2~1 of ANSI B30.2-1876 'Overhead and Gantry
Cranes' (10].*

.u.
Jﬁﬁ Franwiin Research Canter
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a. Summary of Cicensee Statements and Conclusions
e Licensee states tat Quad Cities Station does comply with ANST
310.2~1976 witix cespect toe Operator tTaining, qualification, and conduct.
8. Svalustion
Quad Cities Statics satisfies the critecis of Guideline 1 om the basis of

the Licensee's verification that no exceptions are taken to the guidelines of
ANST B3IQ.2-1976.

g -

s Comclustom

Quad Cities Starion complies witi Guideline 3.

wmmmwm.m.cmm.&un,
*Standacd® for Special Lifting Dewices fac shipping Containers Weighing
1G,00% Pounds (4500 kg) ar More for Nuclears Matecials' (IL1l. This -
standar® should apply tor all special Lifting devices woich carry Reavy
loads im aceas as defined abowe. For cpecating plants cectalin
memmumumucummcm
requirements iz the standacd. In additiom, the stress desigr factor
stated in Sectiom 3.2.l1.L of ANST Nl4.6 should be based on the combined
mmmmmmgmmuwmuem
device based o chacactsristics of the crane whichr will be used. Thris is
in Liewx of the guidel.ne iz Sectiom I1.2.1.L of ANST Nl4.6 woick Das % the
stress desigm factor om only the weight (static load) of the load an. of
ther intacvening components of the special handling device.®

. Summacy of Licensee Statements and Conclusions

The Licensee states that all Lifting devices wece designed according £t
industrial standards using good engineecing practices. In addition, locad
cests have been performed om the following lifting devices to the weights
svecifieds

L. Ceactor head strongback - 129 cons (129% of load)
. meisture sepacator hook box - 129 tons (180% of load)
3. dryer/separator lifting cig - 130 tons (205% of load).

A(P e -
Jl.’n Franudin Jesearch Canter
A Onmsas W e/ rerede cwmmn
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‘.

T™he reactor head strongback and the moisture Separator hook box comply
with ANST NlA.6~1978, Section I1.Z.lL. Stress design safety factors of I for
minizum yield strengtis and £ for ultinate strengtx were used in theic design.
Purther, welding and coating comply with ANST Nl¢.6-1378.

Por the dryer/sepacator Lifting rig, the Licensee states that the
calculated value of the ratic of ultizate strengti to cated load is greater
thaz § for all components except for the weld of the lug to the W6 x 25 beam,
which is &.5. The calculated value of tive catic of yield over the cated load
is above 3 for all components except for the wald of the lug to the W x 25
beam (value Z.17] and the weld of the Lug to the hock bom (value 2.6) -

Juad Cities procequress comply with Sectiom $,. "Acceptance Testing,
w.mmudemmW. I
wmmwmmmmmoemm
mmmmmgmmmummmmuuc,
Mmmmwmm Adaitionally, the logistics
af mowing heavy test Ioadw tmt the cesctor Suilding to accomscdate suck
peciodic load testing ace difficult. /

prior to the use of specially designed Lifting assemblies, visual
inspection will be performed and cectaim critical and accessible parts or
sembers such as hocks and gins will underge nondestructive examination (NUE,
ar appropriace time intecvals. I[n Commonwealth Egison's judgment, the visual
inspectiorx and u.m‘.:-} NDE are adequate to detsct patential failures.

Howewer, should am incident occur i wiriche = special lifting device is
averloaded, damaged, or distorted, am engineering assessment will be performed.
is assessment will address ANST Nl4.6 and will include consideration of the
load test up to the ariginal procurement load test value or 150%, whichever is
less. The requirement ta perform this assessment will De incorporated intoc
plant procedures.

b. Evaluation

Information provided by the Licensee indicates tnat stress design
tactors, welding processes, and coatings are consistent with the intent of

.n-
B o S T
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ANST ¥14.6~19789 for the csactor head stronghack, the moisture separator hook
bax, and the dryec/separator Lifting rig. Pucther, all Lifting devices in use
at Quad Cities Statiom have beem load tested to weights substantially in
excess of the maximus lcad currently Lifted and therefore neet the intant of
ANST N146.6~15783 guidelines for accsptance [cad testing.

™e Cicensee zlsc states that current procedures meet the intent of
Section 5§ with scme excegtions. ™e Licensee takes exception tc peciodic
performance of load testing. It is noted that ANST Nl4.6~1978 provides
wammmwmammmm
test has been sacisfactocily pecformed: the cwnec may Opt to perform ax annual
(az pricc-to-use, depending on frequency of use) series of inspections ix
accordance wittr Sectiom $.2.L(2) of the ANST standacd. ™is testing shall
Mmmmw.MMMnmae-
najor load-cacrying welds and critical aceas.™ I tiis regard, tie Licensee
mmmwmwmm:ammwwm
mwmmmmucmqmumMaw
srugram is adequate tor detact patential failure. Considering the Licensee's
M&&&.meoq:num. modoqinctlout
m:&mmqmmmycmw:mmu
Sectiom 5 has been satisfied. However, since cnly Limited NDE is currently
pecformed, it is cecommended that the Licensee cevisw the requirements for
dimensional and nondestructive tasting of these Lifting devices and easure
MMMMMmmdermacmmcm
consistent viﬂ: that requiced for safaty-related component supports.

Por the remaining Licensee excsption,. mm:émpw
damage to the Lifting dewice and to determine the need for arr overlcad test to
x weight substantially i excess of the rated capacity is consistent witir the
intant of the ANSL standacd.

c. Conciusiom and Recommendacicn

Quad Cities Station complies witi Guideline 4.

L4

Tﬂﬁﬁwmm
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Z2.1.6 ces = fall ed =
Section S.L.1(S)]

wmm:ucw:lpw'duiqzcusﬁ:bo installed anc
used i accordance witkr the guidelines of ANSI BIQ.9-1271. *Slings* (12T.
However, in selecting the proper sling, the loaé used shculd he the sum
af the static and saximum dynamic load. T™he cating identified onx the
mwummo:m'mmw'mnmm.m
static and dynmamic load. where this rest=icts slings to use on anly
certairs ccanes, toe slings soould oe clearly marked as tO tle cranes witi
whiichr they nay bDe used.”

-

a. of Statements and usions

The Cicenses states that Liftihg dewices were designed according to
MMW@MW:- Procedures for toe
m.m.umgmmmnqmmmsuwno
being developed im accordmice withs ANST 53G.3-137I. The slings used st toe
qmwmmmmmuumuad-mm These
mummnommmmuéza-ﬁ.m Life and Iow
speed durisg the stact of the Lift without amp jerking effect. It is the
M'sommmmmmemm-¢mmm
witis ANST B30.% have & built-ir 30® dynmamic load factor.

mwu-:mmzmwotmmchmcmumcmo
auniliacy haist (97 feet per minute) . the Licsnsee states that the cperating
procedure is being revised to incorporate a limitation on the selection of
slings,. umm:oez-mumcmmmmMu

the dynamic l[cade impacted by this haist.

B. galution

Sling instailatiom and use at Quad Cities Uniss L and Z substancially
seet the intent of NUREG-A61I on the basis of the Licensee's verification that
procedures and practices Comp.y with ANST B30.9-1971.

NUREG-061Z requires additional considerations to accommodate routine
dynamic loads so that the design margin of safety is not reduced Dy the

o
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stresses {nvolved with normal load movement. With one exception, the dynamic
Loads genecated by cranes and hoists at Quad Cities Station are ceascnably
small percentages of the overall static load and thecefore may be discegarded
vhen using and selecting slings. The exception noted is the Unit L turbine
building crane auxiliary hoist, wirich has » vectical hoist speed of 32 feet
per minute (fpm) and & cocresponding impact allowance of 46¥. The Licensee's
groposed actions, tG use & sling rated at twice the stacic weight of the Icad,
will adequately account for this additicnal load due to dynamic forces.

¢. Conclusior and Reccumendatiorn

Quad “icies Cnits L and Z comply with Guideline 5 of NUREG-Q61Z.

-~ g

Z.1.7 Crames (Irspectiom, Testing, and Meintenance) (Guideline §, NUREG-061Z,
Sectiamr 5.L.5.(6)]

e crane shouls be insvectsd, testsd, and maintained in accocrdance with
Chapter -7 of ANST nr.Z-1976, "Cweciisad and Gantry Cranes, ' with the
excection tHat tests andt inspecticns should be pecformed prior to use
wherw Lo isnot practical to meet the frequencies of ANST 8310.7 for
geciodic inspectior and tast, 3r where frequency of crane use 1S less

than the specified inspection and test frequency (e.g., the jolar ciane
inside = PWR containment may only be used every 12 to 18 months during
cefueling cpecations, and is genecally not accessible during power opeca~
tior. ANST B33G.2, howeves, calls for cectainx inspections to be pecformed
daily or montily.  For suck cranes having Lizited usage, the inspections,
cest, and maintacance should he pecformed pricr t©o their use) .~

a. Summarv of Licensee Statsments and Conclusions

™e Licenses statss that the Juad Cities standard for the testing,
inspection, and maintenancs of cvechead cranes, OMS 10Q0-2, vas based om and

ices comply with ANST 8I7.2-1376.

5. Draluatiomn

™a Sicensee satisfies the criterix of this guideline on the tasis that
crane inspectior, testing, and maintenance programs at Quad Cities Station
comply witir ANSL B30.2-1376.
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c. (conclusion
wamsmmmzmzwyumst-

2.1L.8 { e T & P

mcmmuwmumwzzmum
gutdelines of Chaptec 2L of ANSL B33G.2-1376, ‘Orechead and Gantry
Cranes,’ and af CeAA~T7G . *Specifications f£or Electric Cuechead Traveling
Czanes” [(I3L. nwm-q@mummaum—m

mummwuwm if the intent of the
Wum

the followin : m.m—cmwrm require = deasign
force equal ta 1S® of the cated capacity af the crane, while CMAA~TQ. specifies

mcmmmucjtoemwmmmw (i fpm) and
neither less thran 15% nor greatac shan 50% of the rated capacityr thecefore,
qmauommmmdw.mmmammuc

:Wuacm&nbz.mn:wot less than 30 fpm.

Quad Ctties Spectal Report 16 (l4], “Resctos Building Czane and Cask Yoke
Assembly Modification,® submitted under AEC Dockets 50-2354 and 50-265 (Ncvember
8. 1874) » wausmmcnopg:sm.qm«mﬂw
mmumuwmsmmmwm compatible with
the requirements of the Occupational Safety and Healtr Act of 1970 (and as
amended im 1971), as well as ANSL B30.2.0."

In addition, a detailed comparison of the turbine building crane has been
prepared withr the added regquirements of CMAA-70. Results of this comparison
are contained in the following paragraphs.

g - <
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L. Impact allowahce. CMA-TGuarticle 3.3.Z.1.1.3 cequires that crane
mmm»mmuc.&uuu.ww foot
pec minute of haist speed, bur not less tham 1Se. ECCT-61 specifies only a
sinimume allowance of 1S%. Consequently, for cranes witi: hoist speeds in
excess of 10 fom, it is possible that the impact allowance applied undec
20CT-6L will be Less than that ceyuired by CMRA-TY. TRis vaciatiom is not
these cranes, i genecal, cperate witiz haist speeds delow 10 fpm. The Quac
wmzwmmm.mmwusmm
auxiliacy hotst speed of 32T fomy the Unit Z turbine building crane has » main
mwusmmummcwoeum Further,
mmmmmuogmm:wm-n
values, "eic :mnmmm (469, L7%) acr within the
accegtable CMRA~TL mmm (IS® oo 5A9) .

Z. Torsional forces. cnn-n.n:ucux.x.z.m cequires that cwisting
mmmwmmmmmmmu the
nocizontak nestcal asis of & girders bhe calculaced on the basis of the distance

* betweerr ther centar of grawity of the load, or force cencec line, and the
gicder mmmwmm'mmm. m-&l.summt
such noments ace to he calculated witix cefscence to girdec centar af gravity.
Por girdec sections symmetrical about each principal central axis (€.G., DOX
section or [-beam girdecs commorly used ix cranes subject to tiis feview), the
shear center coincides with the cencroid of e gizder section and there 15 nO
mmmuc:mum Suctk is nat the case for nonsymmet-
rical girder sections (e@.g., channels). The sheac Center coincides with the
centraid af the girder sectiom for the tucbine building cranesy therefore, the
girder sections are symmetrical.

Longitudinal stiffeners. OMWAA-T0, Article 3.3.3.1 specifies (1) the
aaximum allowable web depthy/thickness (h/t) ratig for Sox girsders using
longitudinal stiffeners and (2) requirements concerning the location and
sinimur moment of inertia for suchr stiffeners. ECCI-61l allows the use of
longitudinal stiffeners but provides no simil-r guidance. Longitudinal
stiffenecs im use conform to the cequirements of CMAA-7C, Article 3.3.3.l.2,

-u.
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mm-um,mu:nmmmm-um:noms da not exceed
the ratics specified (o an—n-

Allowable compressive Stress. CMAA=TG, Article 3.3.3.1.3 identifies
allowable compressive stresses to be approximately S0 of yield strength of
the recommended structural natacial (A-36) for girders, where the ratio of the
distance betweer wetr plates "o the thickness of the top cover plate (b/c
ratic) is Less tizar ox equal ta IS. Allowable compressive stressas decrease
linearly for b/c caciom i» excess of 18. EOCT-6L pravides a similar method
mmwmummmme the allowable
m“wmmmmoo:ymmgmmwc:uu
exceeds 4L, w:. structural members withk b/c ratios in the general
w&ﬁmﬂ“ﬂ“&-&u&ﬂl&a&gﬁﬂymgxc
wuumm&mmm- ™e b/c ratios for the
mmmmmu.s(mz)mu.s (oxit I) and are thecefore
not am issue. " o Con. £ it B

PURPCA S it o stions. CMRA-TG. Article 3.3.T.1.T provides

mmmummwmmouuuouy indicating allowacle
.émm-mmmm“smzmm:cp‘mm.
BOCL~6L does not address fatigue failure. Fatigue failure was consideced in
the desigm. ASSuming two cycles pec Lift, & lifts of greater than SQ% of
rated capacity per year, and a 40-year lLife gives ax estimated 640 lifts per
Lifetime, wirich is much Less tiham that allowed by CMRA-~TQ (20,000 cycles).

Hoist cope cequirements. CMAA-TC, Article 4.2.1L requires that the
capacity load plus the bottom blicks divided by :houuﬂcotpn:ﬁotmpomc
exceed 0% of he published rope breaking strengti. EOCT-61 requires that the
rated capacity load divided by the numbec aof parts of rope not exceed 20% of
the published rope breaking strengtir. Foc the Uit L tucbine building crane,
ratios for the main and auxiliary hoists are 18.8% and 15.2%; for the Unit 2
turbine building crane, ratios for the main and auxiliary hoists are 21.l% and
21.1% and are considered to be acceptable.

7. Drum design. CMAA-70, Article 4.4.1 cequiZes that the drum be
designed to withstand combined crushing and bending lcads. EOCCI-6l requires

i - ol
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Mgmmcmuwzgamoxmmmammm
loads with no stigulationr that these loads be combined. The Licsnsee states
that the length-to~dianeter catio of these configurations is less "ham that
whichs requires the drum to be considered as & Deam in Dending.

9. Drum design. C¥AA-TQ, Acticle §.6.7 provides recommended drum
groave cdeptz and pitch. EOCT-6L provides nc similar guidance. Por the
mmgnu.d:u-mmu.quﬂmmuvozm
diametacs. Groowe pitch has a minimus value of L/@-inch plus the cope
dtametec. Theceforws, drum groove depti» and pitch conform to CRA-TI.

3. Geac design. CMAA-TQ. Acticle 4.5 raquires that gjearing horsepower
rating be Zased om cectain American Gear Manufacturers Associaticn Standarcds
mm-mmmww GE motors and GE
wn:mmmucowmmomamm

1. Beidye crase design. CMAA-TG,. Asticle ¢.7.1.Z requices that bridge
mmmuawmmmwmmm b.:.euka:
Laast 758 cf Dridge motor tOrQuUe.. m—a:m:m.mgﬁﬂto&
bm.mmm.mmmaums Cab-on=trolley contral was
nat used aor these cranes.

Ll. Hoist brake desigm. CMAA-TQ, Azticle 4.T7.4.Z requires that hoist
holding Srakes, wiem used with a method of control braking other tham
nechanical, haves torque catings no less than 125% of the Ooist motor torque.
EOCT-6L requires a haist halding brake torque cating of no lesa than 100% of
the hoist motor torque without cegard. to the type of control brake employed.
The maix and auxiliary haists have powerc braking and twa holding brakes. The
brakes provided are DC magnet-cpecratad electric shoe-type Drakes with a
maximum tcrque cating of 200% of motor torque. I additian, eddy current
brakes ace provided. |

2. Bumpers and stoos. CQAA-TT, Article 4.12 provides substantial
guidance for the design and installaction of bridge and tzalley bumpers ancd
stops for cranes which opecate near the ends of bridge and =rolley travel. Yo
similar guidance is provided in ECCI-6l. Spring bumpers effective for both

% -
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\

Airections of travel are provided on the cutbocard ends of the bridge trucks.
Crane cunway stops with four spring-type trolley bumpercs ace mounted om runway
girders at the ends of the cunway cails.

13. Static control systems. CMAA-TQ. Article 5.4.6 provides substancial
guidance for the use of static control systems. EOCI-6L provides guidance for
magnetic control systemm only. GE Maxspeed Contral Systesms were specified for

lde .

L. W CMRA-T®, Acticle 5.6.2 requires that cranes not
W-&:ﬁmm’mmcmmmm:mm:mu
wm-ta.mmmu-mwmmmm failure and
ﬂm:pd:mmmu:mmmemmgunuou
orought ta the OFF positioc. umzwmmmccus«koc:n.mme
control system. B :

- v - ek o by sl oad

-

b Jeslaies = T TR EeRsm

me:mmcn’nnu:qmcxunmnlndznio:eacmtm
of Sectiom S.L.L(7} of NUREG~061Z based on a review of the desig: data
p:ottdodmum-nchmu-

The turhine building cranes at Quad Cities Units L and 2 substantially
satisfy the critecis of Guideline 7 om the basis of procurement to ECCI-6L and
atirer industry standards af that peciod. I addition, the Licensee has
documented compliance with LL of 1§ differences noted betweer CMAA~T(Q and
POCT-61, and has demonstrated adequacy of design for the three cemaining
irems. Thecefore, althougk nat ix verbatim compliance withr CMAA-TU, the
aesign of the turbine building cranes currently in use at Quad Cities Umits L
and Z provide a degree of load handling reliability comnsistent withr e intent
of Guideline 7.

c. Conclusiomn

Quad Cities Statiom complies with Guideline Te

.u.
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Z.Z INTERDM PROTECTION MEASURES

mmmwmummm-muwm
wmmmMmm:MMmtm
MM&NWWMﬂeMNmum-mt
ta caduce the potential for accidental load drops tos impact om fuel iz the
moa:qc:&ilmt. four af the six interim measures of the Ceport
consist of Guideline I, Safe Load Paths; Guideline I, Load Handling
Proceduces; Guideline 3. Crane Opecatos Training: and Guideline 6, Cranes
(Inspection, Testing, and Maiotsnance) . ™e twa cemaining intecim measures
caver the following critesias

L. Heavy Icad tachnical specifications

Z. Special ceview for heswp loads handled over the core.

™The status of the Licensee’s izplemsntatiorn and the evaluatiocr of these
intesim gootaction Jeasures are sunmacized im mcMmmsct iz
sectiom. i

Sy W AR D e o

y o A : ions tecim Measure L 6l
$.3(L

*Licenses for all cperating reactors not having a single-failure-groof
awechead crane Lt the fuel storage pool aces should be revised to include
= specification comparable txr Standard Technical Specification 1.%.7,
_'Crane Travel - Spent Fuel Storage Pocl Building, for PWE's and Standarcd
Technical Specification 1.9.6.2, 'Crane Travel.' for 3WR's, to proaibic
randling of heavy loads cver fuel im the storage pool uncil implementa-
riore of messures wirichr satisfyr the guidelines of Sectiom 3.1.%

». Summarv of Licensee Statements and usions

The Licensee has stated that the reactor building crane's malnm nook 1is
single-failure-procf. In addition, Station Techmical Specification I JA10/4.10
states -sfuelins and soent fuel cask handling requirements. Station
zaintenance procedures pronisit zovement of heavy loads cver the spenT Suxl
storage pools or the open Ceactor Cavity except under special procedures that
have beenr reviewed and approved by a designated onsite committee.

-
Jmmmw
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. BEvaluation

Quad Cities Station satisfies the requirements of Intecim Proteactiom
Measure L because the reactor building crane is single-failure-procf. Im
addicion, the fuel pool ares is a cestricted aces for the ceactor building
crane's 9-tom auxiliary hook, wiich is not single~failure-proof.

c. Conclusion

Quad Sities Statiom complies with Interim Protection Measure L.

7.7.7 Administrative Controls (Interim Protection Measures 2, 3, &, and 5,
NL 612, Sectiom 5.1(2)-5.3(5

*procedural o admimistrative neasues [including safe load paths, lcad
nandling procedures, cTane Cperator training, and crane inspection] ...
mumm-mmnwmneﬁ not be delayed for
matmmcmm:mnm che gquidelines of
Secticm 5.L of [(NURBG-JGIZI.™

a. Suomecy af Licensee Statements and Conclusions

Summaries of Licensee statements and conclusions are contained iz
discussions of the respective genmeral guidelines irr Sections Z.1.2, Z.1.3,
2.1.4, and 2.1.7.

. Evaluations, Conclusions, and Recommendations

B e e e ————————————————————

gvaluations, conclusions, and recommendations are contained i
discussions of the respective genecal guidelines in Sections Z.l.2. 2.1.3,
Z.1.6, a2 2.1.7 -

y Py e SEu.L Reviews for Heavy Loads Over the Core [;nn:m Protection
Measure 6, NUREG~0612, Section S5.3(1)]

*Special attention should be giver to procadures, equipment. and
pecsonnal for the handling of heavy loads over the cores, such as vessel
internals or vessei inspection tools. This special review should include
rhe following for these loads: (1) creview of procedures for installation
of cigging or Lifting devices and movement of the load to assure that
sufficient detail is provided and that instructions are clear and

I3
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conciser (2) wisual inspections of load bearing components af cranes,
slings, mmmmmmu:rnmocum
that could lead to fatlucre of the component; (I) appropriate cepairs and
reglacement of defective componentsy and (4) vecify that the crane
ommm‘mczymam.nmuum
grocsdures used iu handling these loads, ®.3.. Jand signals, conduct of
m.mwoﬁmu:

». Sumacy of Licenses Statements and Conclusions

e Cicensee has stated thac a special ceviews of procedures, equigment,
Mm&:o:n“fnﬁcchmmd-" the core has Deen completed.
m:mluct&bmn”xobmw

O ——r rp—— el

3. Zvaluatiom and Conclusiormr

Quad Cities Station complies witr [Ntecins Protection Measute 6.

L .z‘.
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3. CONCLUSION

This summacy® is provided to conselidate the cesults of the evaluatio.
aouumcmmzmwmm-nngwmwm
om.umumwamu Quad Cities Nucleac Staticao.
warall conclusions and cecommended Licensee actions, woece appropriate, are
W&mmmmmmmwm
(NUREG-0 612, Sectiom S.1.1) and completion of the staff recommendaiions far
mm(mm.mssx-

7.l GESERAL PROVISIONS FOR LOAD SANDLING

mmmmmmamwm provisions for
mmuinm‘uot tire reactor vessel, near stcred spent
fuel, or mm“umummmpmmmmwc
required fou d-m«:dm.mcml. ™e iotent of these
guidelines is twofold. & pIant confirming to these guidelines willfnave
M“W.MMQ‘ and operator training, rafe loacd

sonforming to these guidelines will alsc have provided sufficient cperator
craining, tandling system design, load handling instructions, and equipment
inspection to ensure :..u.lbioopc.t.tcz af the handling system. As detailed
in Section Z, it has byen found that load handling operations at Quad Cities
Nuclear Statiom camr be expected to be conducted in 2 hrighly reliable mannec
consistent with the staff’s objectives as expressed in these guidelines.

3.2 INTERIM PROTECTION MEASURES

the NRC staf® has established (NUREG-0612, Article 5.3) that cectain
peasures should be initiated ta pcvi.d.- reasonable assurance that handling of
heavy loads will be pecrformed in a safe mannec until final implementation of
the general guidelines of NUREG-0612, Acticle 5.1 is complete. Specified
measures include the implementacion aof a rechnical specification to prohibit

‘\TP -25=
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the handling of hesvy loads aver fuel i the storage pool; compliance with
Guidelines L. 2, 3. and & of NUREG-Q61Z,. Sectiom S.l1.l: & ceview of load
nandling procedures and opecator training: and a visual inspection program,
inciuding component cepair or replacement as necassacy of cranes, slings, and
special Lifting dewices tor eliminate deficiencies that could lead tc component
failure. e sveluatiom of information provided by the Licensee indicates
shat Quad Citiss Station Orits L and Z comply <ith e staff's jeasures for
intacis protection.
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