TENNESSEE VALLEY AUTHORITY
CHATTANGCOGA. TENNESSEE 37401
400 Chestnut Street Tower II

December 14, 1982

Director of Licensing

Attention: Mr. Domenic ©. Vassallo, Chief
Operating Reactors Branch No. 2

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Dear Mr. Vassallo:

In the Matter of the ) Docket Nos. 50-259
Tennessee Valley huchority ) 50-260
50-296

By your letter dated July 22, 1982 to H. G. Parris, TVA received the
draft technical evaluation report (TER) entitled “Control of Heavy
Loads - NUREG-0554," on Browns Ferry Nuclear Plant. As 2 result of
our review of the TER, a ccnference call was held with Fred
Clemenson of the NRC staff on October 27, 1982. Speciiically,
Section 4.3, "Overall Evaluation and Recommendation," pages 3/-34 of
the TER was reviewed in the conference call to determine VA
compliance. Enclosed is an item-by-item description of TVA's
responses which were presented to Mr, Clemenson in the conference
call. It is our understanding these responses will fulfill the
requirements of NUREG-0554 for the Browns Ferry Nuclear Plant.

If you have any qrestions, please call Jim Domer of my staff at FTS
858-2725.

Very truly yours,

QNJESSEE VALLEY AUTHORITY

L. M. Hills, /fkni;’g%r

Nuclear Licensing

Subseribe Fjﬁ sworn to bef] re
me this lﬁ; day of

Notary Publie

Py
My Commission Expires ‘7(";5,"15?%?{

Enclosure
ce: See page 2
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dge and trolley braking

the

) 5 fiar - o r ~ &2 ” y
d be modified, as proposed by

provide ccntrol and holding brakes

0% of maximum motor torque.

a cold-proof test of the crane to satisfy
NUREG-0554 requirements pertaining to brittle
fracture. An expanded test program should be
conducted which includes the verification of

other aspects of crane design. Such a test should

Al e .
address:

1. Acceptable protecticn against brittle fracture
by complying with the provisions of
NUREG-0612, Article 2.4.1.

Verification that, following the failure of an
active component of the drive sy=tem (bridge,
trolley, or hoist drive motor or brake),
either suitable procedures znd physical
features are available to ropair or replace
the failed component while the MCL is
maintaired in a stable condition or that,
without repair, the MCL can be moved and
placed in a safe laydown area. (Articles
3.4-1 and 8.2-3)

Verification of redundancy of electrical
components (limit switches, relays) provided
to prevent two-blocking and overload in the
event of a load hangup. (Article 4.5-2)

Verification that maximum hoist stopping

distance is acceptable (approximately 3 in).
{Article €.1-2)

Test program The Licensee has agreed to perform

TVA RESPOMNSE

Brake Modification--A Design Change Request (DCR)
will be initiated by April 1, 1983 to update the

reactor building crane bridge and trolley braking
systems.

Cold-proof test--This test will be performed
by March 1983.

This was performed during preoperational
testing of the crane and is documented in
Preoperational Test No. TVA-21 (attached).

This was performed curing preoperational
testing of the crane and is documented in
Precverational Test No. TVA-21A (attached).

This will be performed in conjunction with
the cold-proof test.




NRC REQUIREMENTS

5. Verification that braking system design 5.
precludes inadvertent bridge, trolley, or
hoist motions upon restoration of electrical
power following an electri~al power failure.
(Article 5.1-3)

Post-test examination Following the 1.
operational/cold-proof test, a one time

examination should be conducted to increase the

assurance of future integrity of critical

structural elements including the following:

1. A surface examination of accessible weldments
in load-bearing joints.

2. A surface examination of the hook assembly to o
detect flaws affecting structural integrity.

Routine inspection The Licensee should institute
an inspection program complying with the
requirements of ANSI B30.2-1976, Chapter 2-2,
enhanced to compensate for variations from
NUREC-0554 requirements in certain areas.

!. Rope replacement criteria of ANSI B30.2-1976, L [
Article 2-2.4.2, should be made more stringent
to accommodate the differential between the
NUREG-0554 requiremen. concerrning the ratio of
maximum load to breaking strength and that
provided in the Browns Ferry crare.

TVA RESPONSE

TVA will review the design calculations and
drawings to determine if any active com-
pcnonts can be removed while suspending

the MCL. Alternate mechanical applications
to accomplish this requirement will also be
reviewed. If no acceptable solution

is derived from the above analysis, a system
for moving the disabled bridge and/or trolley
with MCL to a safe setdown area and
mechanically lowering the load will be
pursued. TVA expects to complete the above
actions by April 1, 1983.

TVA will identify the critical load bearing
welds and develop a procedure for visually
inspecting all accessible load bearing welds.
Also, TVA will perform nondestructive tests
on some of the critical welds as necessary.
TVA expects to complete the above actions by
February 1, 1983, before cold-proof testing.

The hooks are inspected during the periodic
inspection by means of magnetic particle
testing (MT).

MMI-117 will be revised by April 1, 1963 to
include the more stringent require.ents.



visus inspection
joints associated wit!
embers to detect cracking in
to potentially high residual

~

Lifting devices he ac ability of lifting
devices, both those sp designed and general
purpose devices (e.g., sli ) should be
established on the basis conformance with ANSI
N14.6-1978 or ANSI B30.9-1971, as appropriate, 1n
accordance with the requirement of NUREG-0612.
Dual attachment points should be provided ior
loads which, if dropped, could result in effects

in excess of the criteria provided in NUREG-0612.

Miscellaneous

A label plate should be provided on the crane
to clearly identify the MCL.

The Browns Ferry unit 1 crane cannot be found
to satisfy single-failure-proof criteria tor
loads in excess of approximately 75 tons due
lack of seismic analysis for such
loads. The acceptability of this situation
should be evaluated on the basis of adaitional
information which should be required of the
Licensee to identify:

to the

5

The weights of each load in excess of 75
tons expected to be carried.

The duty cycle, or hours per year, each
load in excess of 75 tons is expected

to be carried.

ised by April 1, 1383 to

ction.

bei

being cdeferred as a response Lo
perding TVA's review of the lifting

98

A label plate will be provided by Arril 1,
1983

The original seismic analysis of the reactor
building crane was performed by idealizing
the crane as a lumped-mass mathematical
model. The stiffness of the model is the
stiffness of the crane girders. The irolley
was assumed to be rigid and was ideal:ized in
the mathematical model as rigid links con-
necting the crane girders. The trolley was
assumed to be pinned to the crane girders in
order to maximize the inertial affects of the
trolley. The maximum load on <“he crane
during a seismic event was assumed to be

150 kips, which is 60 percent of the design
rated load.




The estimated total duty cycle of the crane
(i.e., hours/year the crane is expected to
be under load).

The accleration forces or recu~-rence
interval associated with the seismic event
during which the crane has been evaluated
to be capable of carrying the MCL.

TVA RESPONSE

Seismic responses were cal~ulated by use of
the response spectrum method of analysis.
Acceleration response spectra at the eleva-
of the runway were taken from the seismic
analysis of the reactor building and used
as input to the mathematical model. A
damping value of one percent of critical
damping was used in the response analysis
for both the operating base earthquake and
design base earthquake events.

The seismic loads were combined on an
absolute basis with other loads in the
appropriate loading combina'ions. Sel=mic
loads from only one horizonual dircocion at a
time were considered to occur simultaneously
with the vertical direction.

Reanalyses of the crane and suporting
structure were performed for 16 load cases in
the vertica)l direction (four positions of
crane on the supporting structure, two
positions of trolley, and loaded and
unloaded) and 8 cases in longitudinal
(horizontal) (four po:itions on supporting
structure and two positions of trolley).

The analyses were performed for a hook load
of 105 tons which is 84 percent of design
load. Damping values, load combinations and
stress allowables are the same as original
analyses. The results of the reanalysis
revealed the crane is capable of maintaining
the 105-ton hook load.
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it handles ite reted capacity,

This precy test Vill be scheduled fomourrestly wish
test

mechanical and electrical equipment will be made .
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“® Apprndix A)

PREREQUISITES

‘onstruction testing complete and permanent Pwer available.
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Crane emergency Stop stations Along north wall should de

See Appendix B
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Frolley and n“\,"

Verifieg %




Win hotet, and ligete.

Verifies &A&E_Q&,Lm Usaly

6.2 Pnﬂm Lg‘ Test

Perform scceptamce test as described ia acoepteance taet procedure
sttached to thig loe-tnm C.

This certifies that the Reactoy Bullaieg crvae bas been tested in
Accordance with thie proced:re and satisfactorily per formed
designed functions furing all modes o, testing .

rd
Veritied (Jlomald & | Date 7!
s, w 4 7 v
HETURN SYSTEM 10 MORMAL COND ITIONS

After the Precicrational test {g camplotad, the crane should be

returned to cormal conditione; either Lo noreal operetion or ahutdown .
I crane 1s shut down, pendant hoist should be raised to stored

position Lights turned off, and main Powe: svitch turned of't

DATA_SHEETS
T™he data required for this test will be recorded on data sheety

included in Acceptance test procedure (appradix c).

ot
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GE Draving Jporating Notes, Gheet |
re Lioe Dwg., Sheet 1
Main & Aux, goist Control, Sheet 2
Maio & Aux. Regulstor, Eheet ]
Bridge Contrei, =hest &
Trolisy Comtrol, fineet o
Iotercannection, Sbeet 6
Meln & Aur. Solat Conpeotion. Sheet 7
Bridge Coonection, Shest 8
Trolley Connection, Sheet §

1o & Aux. Boist Meg. Connection, Shest 10

Bridge Reg. Coomecticn, Sheet 11
Trolley Reg. “onnection, Sheet 12
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43 N Ny T

M1 fonte mrv 10 b e 1e % Sren ey Pres hwﬂ’:ﬁf
i She fuel storege pos. Before bogimmiog eny Seoty; the

Tralley travel - Each direction
Auxiliary hotst - Faiee ard lower
Pendant folet - Ralse aod lower
Crane oridge lights

Main supply ewiten

mm-mmx.

books and the pendant control in it storage Position,
‘est operation of the fo lowing functions.

With no losd on the

Main hoist - Raige wd lower
Auxiliary hoigt - ise and lower
Bridge travel - Ev:h direction
Truiley trave) . ach direction
rar~ bridge lights

Pendant hojgt - Lower and ralse

T
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extrene travel at each ond .

mm—:uemm.muuum

on TVA draving LLR220R0. During this Operetion, check trolisy for skaving

by measuring each side of the trollsy from & fixed podet befors and after

traversing the bridge. Stop the trolley at the north end of the bridge
and

‘heck the emergency tiedown device on both asides of the trolley.

heek the trol ley travel limit switoh on each (ide of the trolley for

Prration at maximm travel at each en: .7 bridge.
Operate bridge over the viilable length of the reactor building and
heck hook approaches ot axtreme travel. ™

48 shown on TVA drawing 44220R0. During this operetion, check bridge
for skewing by Reasuring each end of the bridge from a fixed point defore

i after the crane travels the maximum distance in both directions.

Stop the crane at the west end of the reactor tuilding and check the




Test eack hoigt ror-wmwrwmnumum. B

contrect wpecifications require thet the maxisoa cwgty hook helriing end

lowering speed of sach hotet be ot less than 3 tises its fall-loas

holsting wpeed,

heck the bridge and trolley for travel Hred.  Detarmine the 1 wet and
bighest sp- 24 for each wotion,

heck operation of

;umatno-bmnﬂc'WMrw

.

heck operation of fiectrically operated horm. ™is born is to sound

whenever the oridge trave!l circuit s energized or when the hora buttom

N the pendant contrui or in the cad i actuated

ist brake is to be set for 150 percent cf the rated full-load

I the connecting BOtor, and the secoudery brake for each hoist s

timed to set unly after the hoist wotor has opped., The uggested

initial setting for the timer for esh hoist secondary brake ig 1-.1/2

sscondn. The final sctting for the timer is to be detarwined by operstion,

After testing each hoist St rated capeciiy, the first electric holding




of both holate are to be checked fror ox
Aftey

ng and lowering the rated load
Perating

Cesaive h.“.

two times in Sucoeseion from
the

floor to high hook Position,

wetion ¢

Lvenent ot




mmmmmu*-—bu&u” “;;,—,‘1\::
testing the crene with mais hook reted cepacity, W fived Sredley Getn”
breke is to be blocked so S 4t cmmnct set and Whe tralley drive molbow

is to be stopped using caly the sscoddary brake whlls  parsting with me =
hook rated capecity.

The brake for the bridge drive meter, looated on the wewt glrder, is

1o be sst at 50 percect of he vaded full-loed torgae of it drive
motor. The brake for the otber tyidge drive motor is to De set at

100 perceat of the reted full-icad torque of its dadiwe aotor, and thias
brake is to be timed to set Aly after the arane has stopped . The
suggested initial setting for this Cimer is 3 seconds. After testing ibe
crane with main hook rated cepecity, the brake oo the west side drive is
to be blocked so that it camnot set and the bridge 1s to b stopped naing

only the secondary brake while opersting with saln hook reted capecity.

pach travel motion is to be tested with the main hook loaded with the
three listed losds Tor smooth aocelerstion and braking, for the marximom

speed in both directions, and for minlmmm movessut when starting from rest.

Section 61 of the comtract s ecifications requires that each trawl motion

e controllable within 1/4 inch when starting from rest.

R
ell-
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aring ~aeh travel Lest. el *
wrolley drive motor esd onch Sridgn &rive moler.

Mbmmmu—-wm-dﬂmd

mm,m-ﬂ-emnmdwuwm.

eck deflection of bridge girdars st the sid-point with reted load o2
sain hook and with trolley st Mr-poxﬁ. and mid-point.
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Bridge Trewvel
(Each direction)

Trolley Travel
(Each direction)

Awdliary Holst
(Ralwse and lower)

Pendant Hoist Motor does Elsctricians to check
(Ralse and lower) not work 3-phase wiring
i lower
Srane Bridge Lights Yes
Main Supply Switeh Yes

Horn You

vertrtea &ﬂe_cﬁ wea 9 14 71
I Verify that cad controls are inoperstive when the pendamt comtrol
is lowered from itg orege posiv.om.

7~ &
v-nm’émﬂu_‘*p%m_/_ﬂ_/’ 7

‘s conphon shacty
OFFICIAL copy
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2.1.1 Mo losd on hooks
7.1.2 Peadest comtrol in stared positios
v-rxqmmmmmwmw.ud

Show 0o evidenoe of exoessive beeting . aring operstion from
the cab,

Goecked Operstes
Peature By Pragerly Remarks
Trolley Travel (S i“, (( 4 pra—
I v’ -

Main Holst Travel v’

#ridge Travel
Auxiliary Hoist Travel ' >

iley Operation
Trolley opsrates smoothly during Accelereation,

fecelerstion, and braking .

T ‘ | i
veriries ©paniy :Pln% Date g]ﬁi 7

Minimwm h ok coverage ,

NORTY XD
Distance fram centerline Distance from centerline
of bridge rell to cemter- of bridge reail to center-
line of hook. line of hook.

Verified

OFFICIAL COPY




4.4

‘.,

2 -
Verifriea -

Trolley = rgency tie-Acwm Qevioes 'Y present L)
Oporeble.

Trolley limit Witchey “Purute Properly.

Veritiea
Trolley peed (deeign 10 o 15 fym)

et B iU re, l win.
{etan: — ) Time - &

—— Rate —tp
) { /
. f , ] i
Verifiea [ <. { te f,~l<q/7,
v )
Aridge Peration

aridge Op=rates moothly during ucelaraufm. do»‘c.‘ornltt,

Veririea (< .’:mu C_ﬂxmu _‘ ‘8‘ 7

MLn S v hoox Coverage

WEST iom EAST oo
Distance fyom R1-1,4 Line Distance from R 6-3/4 Line

e ign Actual Design Actual
‘(\|9v 1‘)'!“ ;"On 1,:.‘_-

and brak ing,

-
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s L
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el B o

its lowest point

is freec from intirference and /or rubbing et cech aocess

Natch Openin, and hoist drum ares.

o Gl . ey
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3.3.2.1 luntq.u-bd.hhl’f-
Motanos 16 £+, Time wis. et 5 O
wwrtuw-dum?ow?ﬁm
Distance I L. Pl win. Speed Y fpm

Minleum vertical movemest
(donign 1/26%) op _ 1/26 Down 1/16%
Flost load: Tims 50 sec. (75 seo min,)
Famar ks Bove
1475 Auxdliary Boist sccelerated aod Gacelersted mmoothly.
1.2.6 Currest readings: Motor 9 ampe Ownerator 45 aspe

Verified ;,{ [ SQWL/ pate (425 b

"WIDGE AND TROLLEY
Travel Speed
Speed
Ulstance Time Actual Design
" win ' fpw Q‘"{b‘h

50 §

verifiea *ka&:é__#q:- Z/.QL.(
Minimm sovewment (etarting from rest, design 1/4").

Bridge /S 14n,
mlk', L/6 in.

-19-
L t’d(‘(p‘“ sheet '4
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1:1- test has Desn conducted in accordance vith the procedurs, ed the systems suid
’,;\“,-.m have met the requiremants contained herein, gxceptions, if any, are Listed
in the appendix shee!

Preaop Tast fagincer, VA

,) ,A \ / /
7 " ol /) ’3
‘.(J'.Z 3 N‘ ‘A Date ¥/

r b?l _44, —
Project Managsr, N

L *Q-.{A.ﬁ nete Stz
- A -»iﬁw;. "‘_".‘Z’.‘x{ -

Comatruct  um

}ﬂgm superintendent, TVA




POR T Ot

AEFRIENCHS

PREREQUTS ITR S

PRECAUT 10ms

SPECIAL TYST EOQ!IPMENT

SYSTEM AND COMPONENT TESTS
RETYVRN SYSTEM TO NORMAL
ACCEPTANCE CRITERIA

MTA SHFETS

Appeadix A - Referencas
Appeadix B Fumctional Dravings
Appendix C - Fermanent Instrumest Calibration
Appendix D - interface Statement
Appendix « Exceptions

Appendix * Specisl Test Equipment

prendix \WB166AB, Speclal Mar facturers Instruciions
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sust be avallabie to operate cra.& squipsent

Veritind by &) 7/ ook Date w0 /25 .

comtract J72C313-75%67 shall be
te parforms.

Blecirtic power

rune in accordsnce with
entirety before the preoperational safety test

Verities by £/, 7/ M- -t W_Z-“:--

o 18 'o be performed ;:i‘vn to the operational taste
T™he inapection should include inspection of the main hoist squalining
cylinders, backup brake. lower block and upper shaave asst, =nd tae
suxiliary holst backup brake to ses thet holddewn bolts, chear hav,
dowa! pine, keeper plates, and eisdlar parts are in place and ave St
Loose or dammged .

) 4

Verifieoa Wy

for damage

holst backup braken

system
itrum and reeving
ALfd

parte sand comnections t mod

wdowr plates

Veritied By N/ i may  Liliadse. Dete }[[9,(.’5.

4

0}.""l"u AR - “’V"




4.2 All pevnonse! sheuld resain slasr of the crems
shouid be cendusted 1n an svee hat will sause
other ;lawt cpeTRtiens-.

4.1 Aftur sdjustesnts and Tasts bave beos wade, 4l
and )] safety devices reactloated bafore the

EPSG AL TRIT ROV LNENT

$ 1 Test instrumsnte required for this test vill be standard squipnest Teas
project supply room.

5.2 Accuracy of atock {nstruments wiil be adequate

TELT PROCE DURE

111 functions of the crene modifications related to safe operstion will
be tested or cheacked

varify the following

verify the abilicy of each hoist backup braeke Lo independent iy stop &

catad Lond from tull lovering speed within & distance of 6 inches The
saxrAsDcY dynamic braking is to be disabled for this test. BOE: T
regansrative braking te still opersbies in € &oor.

st £ by v 4

verily the sbility of the wachanical overspesd swifch te sut ow kelst
powar and set hoist brakes (f speed reaches 115 perveat of rated spesd
n afther direction NOTY See OF instructiegs YABI66A8, fowm 2

~ - |
¢
verttiee h.;‘.m( a AA,:{ Date f/(;é.:
ed to ¢ |

setist pot P « returr petting and epeed

veriiied h’_:;,_l..[ '.‘&ilu.:f Date gZ/Q(L}:

erify the ability of the phase reversal relay td/prevent the manual
magnatic disconnect switch from baing energized when the 480 volt A
supplv line phase is reversed

’
-o!lilM'u";’j;A _Date ‘M

s varify the functioning of the drive stop or reveies c ommand bacup circult
for each drive NOTE See C¥ instruction JGAMBI66AS, itewm 3

varifled L"“"k . “wnﬂ ese 1%/75
. v
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Verified n‘“ '(l
4.2.6 verily the Lrip spitiog el ot
relaype. RAJE' See B fnetcetions

Veritied M

6.1 Messursments shall b taben to vasify:

Hoitns bagkup b akes adjusced to their design settings. Zach baokagp
brake adjusted to the percentags of its drive moter rated full load
tovrque =a fo!llove

Mailr holst backup brake set at 1° :.'rmu or 420 [t by
P )

erified “_i;gg-j’ ; A“'{, . Date /ﬂs"/

wist backup birake u( at \T ent or 70 ft/1lbe

verifled NIM (- A_gmnu /(/Z.‘ -

AETURN SYSTEM 7O NOWM!

Aftar the precparational test is completed, the craee should be returned Co
normm] comditions; sither to sorws’ operation or shutdown., If crame is shut-
down, pendant holst should be raised to stored position, lighte turmed off

and smin power switch turned off

ACCEPTANCE CRITRRM

hie verifies 1 25<tem veactor bu.:ding <rane has been tested in secor

fance with this proce nd setinfa srily performed {ts designed functiome

node s

/
/

ed ""_uu.' L . A.Jlim7 ”&




: oo R vl
“Otmo_ﬁg_wﬁ”h-hl\w
Boist backup brake (Aeiliary) (3 ton rated losd weed)

Lowering speed - design 60 to 70 fpm

Distance !’?»____ inches to stop from full speed
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R

Reactor Bullding, 17%-Tem Ceane,
Rotat Modifications, £R-1

Reactor Building, 12%-Tom Crane,
Holst Modificationg, SH-2

TVA Loatracts and
VA Contract Numbeve 69C17-64542

T2C33-7%47
TVA Spectfication Numbers 9563 and 33-7%07

VA Test Proc ures

Acceptance Tes: Procedures for the Additional Safety Yoactures for
the 12%-Ton Reactor Building Crene.

toatractor ard Subcont factor Informtion
Inatractions and Matatenance Manusl TVA Comtrace 69CI7-84%42

nate t ) mtract 72C313-7%67

esting Instruction GF Drawing J6A348166A%
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*Verification by the file

‘ustodian that the {nstrument calibratios record is
on f'‘le.

Certification by the test sugineer that the file custodian verified that
{ostrument calibration records are on file.

Cartified By et . Dmts_____ S L
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‘aphtenm fulfills all requivemsnte oo m .
‘Yapeedure, and sech varisacs te the -

tion has been accounted for either vith sm
1fated on this exception sheet.

x 42;.;1

Test Engiloeer

ct Manager, DEC

perintendent, DPP




the Inatrumen: ‘alibrati{on Tecord i
*vCar Y the tege engineer thee the fille Custodian Ver{fied that the
S rusent alibration Tecord iy on flie

i COPY
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THE TRIP SEITING OF ThE INSTANTANEQUS OVERCURRLIT RELAYS MAY BE
OR ADJUSTED wilH [ME FOLLOWING PROCEDURE.

1.1 DISCONECT T BRARE COIL.

1.2 DISTOUNECT THE MOQTOR SMUNT FILLD.

SMORT OUT THE CONTAST OF THE FIELD LOSS RILAY.

VOIST-D1SCO " .ECT THE REGULATOR FLOAT RELAY COIL FRX [RX228).
BRIDCE -01SCONNECT THE RTSULATON CREEF SPEFT ELAY CoiL €S
(Kl{t’r”

TROLLE ¥-D15CONECT Tnk REGULATOR CRELP SPELD RCLAY COIL CS

(RN22

NG UNTIL THE POY TER

Ti

DIRFCT ION AND CESERVE
EXTERLAL 'f:‘f
RRENT). DO
THAN

¥

F

.

; ABOVE . CALLULATE THE POSITION
RELAY 70 PROYIDE YL PICK UP
A JIAMS T AMPLL ON THE MAIN
nS P 4 ; AAPS WiTH THE SPRILG
D PICK LY 429 AMPS, WwHiCH IS
RING L Tnl PCINIER ON THE

L,

FICIA

™
-
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"IVE DECLL rRa

U




