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TENNESSEE VAi_ LEY AUTHORITY
CH ATTANOOGA. TENNESSEE 37401

400 Chestnut Street Tower II

December 14, 1982

Director of Licensing
Attention: Mr. Domenic B. Vassallo, Chief

Operating Reactors Branch No. 2
U.S. Nuclear Regulatory Commission
Wast.ington, D.C. 20555

Dear Mr. Vassallo:

In the Matter of the ) Docket Nos. 50-259
Tennessee Valley Lui,hority ) 50-260

50-296

By your lctter 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 P. result of
our review of the TER, a conference call was held with Fred
Clemenson of the NRC staff on October 27, 1982. Specii'ically,
Section 4.3, "Overall Evaluation and Recommendation," pages 32-34 of
the TER was reviewed in the conference call to determine TVA
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 questions, please call Jim Domer of my staff at FTS
858-2725.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

.

L. M. Mills, F nager
Nuclear Licensing

Subscribe sworn to ber re
me this dy f I L 6t4982.

f||) h *
~

Notary Public '

My Commission Expires e

Enclosure
cc: See page 2
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Mr. Domenic B. Vassallo December 14, 1982

cc (Enclosure):
U.S. Nuclear Regulatory Commission
Region II

.

ATTN: James P. O'Reilly, Regional Administrator
101 Marietta Street, Suite 3100
Atlanta, Georgia 30303

,
Mr. R. J. Clark

| Browns Ferry Project Manager
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, Maryland 20814
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ENCLOSURE

-o
TVA RESPOhSE

NRC REQUIREMENTS

d

Brake Modification--A Design Change Request (DCR)
Brake modifications Bridge and trolley braking will be initiated by April 1, 1983 to update the
systems should be modified, as proposed by the reactor building crane bridge and trolley brakingLicensee, to provide centrol and holding brakes
rated at 100% of maximum motor torque. systems.

Test program The Licensee has agreed to perform
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
address:

1. Cold-proof test--This test will be performed
1. Acceptable protectien against brittle fracture by March 1983by complying with the provisions of

NUREG-0612, Article 2.4.1.

2. This was performed during preoperational
2. Verification that, following the failure of an I

active component of the drive system (bridge, testing of the crane snd is documented in
trolley, or hoist drive motor or brake), Preoperational Test No. TVA-21 (attached).
either suitable procedures and physical
features are available to repair or replace
the failed component while the MCL is
maintained 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)

3 Verification of redundancy of electrical 3. This was performed during preoperational

components (limit switches, relays) provided testing of the crane and is documented in
Precterational Test No. TVA-21 A (attached).to prevent two-blocking and overload in the

event of a load hangup. (Article 4.5-2)
4. This will be performed in conjunction with

4. Verification that maximum hoist stopping
distance is acceptable (approximately 3 in). the cold-proof test.

(Article 6.1-2)

- _. . _ _
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5. Verification that braking system design 5. TVA will review the design calculations and
precludes inadvertent bridge, trolley, or drawings to determine if any active com-
hoist motions upon restoration of electrical ponents can be removed while suspending
power following an electrical power failure. the MCL. Alternate mechanical applications

(Articic 5.1-3) 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

Post-test examination Following the 1. TVA will identify the critical load bearing'

operational / cold-proof test, a one time welds and develop a procedure for visually
examination should be conducted to increase the inspecting all accessible load bearing welds.
assurance of future integrity of critical Also, TVA will perform nondestructive tests
structural elements including the following: on some of the critical welds as necessary.

TVA expects to complete the above actions by
1. A surface examination of accessible weldments February 1, 1983, before cold-proof testing.

in load-bearing joints.

2. A surface examination of the hook assembly to 2. The hooks are inspected during the periodic
detect flaws affecting structural integrity. inspection by means of magnetic particle

testing (MT).

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
NUREG-0554 requirements in certain areas.

1. Rope replacement criteria of ANSI B30.2-1976, 1. MMI-117 will be revised by April 1, 1983 to
Article 2-2.4.2, should be made more stringent include the more stringent requirtuents.
to accommodate the differential between thed

NUREG-0554 requirement concerning the ratio of
maximum load to breaking strength and that
provided in the Browns Ferry crane.

1
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.NRC REQUIREMENTS

2. The periodic inspection requirements of AN3I 2. MMI-117 will be revised by April 1, 1983 to
B30.2-1976, A:ticle 2-2.1 3, should be include this inspection.

enhanced to include a visual inspection of
accessible welded joints associated with
load-bearing members to detect cracking in
areas subject to potentially high residual
stresses.

Lifting devices The acceptability of lifting This item is being deferred as a response to

devices, both those specially designed and general NUREG-0612, per.d$ng TVA's review of the lifting
purpose devices (e.g., slings) should be devices.

established on the basis of conformance with ANSI
N14.6-1978 or ANSI B30.9-1971, as appropriate, in
accordance with the requirement of NUREG-0612.
Dual attachment points should be provided for
loads which, if dropped, could result in effects
in excess of the criteria provided in NUREG-0612.

Miscellaneous

1. A label plate should be provided on the crane 1. A label plate will be provided by April 1,

to clearly identify the MCL. 1983

2. The Browns Ferry unit 1 crane cannot be found 2. The original seismic analysis of the reactor
to satisfy single-failure-proof criteria for building crane was performed by idealizing
loads in excess of approximately 75 tons due the crane as a lumped-mass mathematical
to the lack of seismic analysis for such model. The stiffness of the model is the
loads. The acceptability of this situation stiffness of the crane girders. The trolley

should be evaluated on the basis of additional was assumed to be rigid and was idealized in
information which should be required of the the mathematical model as rigid links con-

Licensee to identify: necting the crane girders. The trolley was
assumed to be pinned to the crane girders in

o The weights of each load in excess of 75 order to maximize the inertial affects of the
tons expected to be carried. trolley. The maximum load on t3e crane

during a seismic event was assumed to be
The duty cycle, or hours per year, each 150 kips, which is 60 percent of the designo
load in excess of 75 tons is expected rated load.

to be carried.

,p-- . _ _
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Seismic responses were calculated by use of
o The estimated total duty cycle of the crane the response spectrum method of analysis.

I (i.e., hours / year the crane is expected to Acceleration response spectra at the eleva-

be under load). of the runway were taken from the seismic
analysis of the reactor building and used

o The accleration forces or recurrence as input to the mathematical model. A

interval associated with the seismic event damping value of one percent of critical
during which the crane has been evaluated damping was used in the response analysis
to be capable of carrying the MCL. for both the operating base earthquake and i

d
design base earthquake events.

The seismic loads were combined on an
absolute basis with other loads in the
appropriate loading combinations. Seismic
loads from only one horizontal direction at a
time were considered to occur simultaneously

,

I with the vertical direction.
i

Reanalyses of the crane and suporting
structure were performed for 16 load cases in
the vertical direction (four positions of
crane on the supporting structure, two
positions of trolley, and loaded and
unloaded) and 8 cases in longitudinal
(horizontal) (four potitions 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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7.0 CERTIFICATION
.

M

This certiflea that the Ileactor h81 Mat creas has beea tested la
accordance with this proced*are and satistnetorily perforined its
designed f\mettons during all modes on

2
testing.

cCat e tw~ o.se o /shiver m eda
$L WM T ?l%M1%g 8.0

MN_mW IV MMAL ODEDITIDES
'

After the preoperational test is ccaqpL+ tad, the crane should be

returned to r,ormal conditions; either to normal operstam or shutdoom
.

Ir crane is shut down, pendant hoist abo ld be raised to stored

position lights turned off, and main power switch turned off
.

r).O DATA SHf2TS

The data required for this test will be reco&d on data sheets

included in acceptance test procedure (appsadix C).
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meek ''

each book for ite =tata=== high hook snaition eat total book travel as aheus
on WA dreefag MNiiK310.

Mook the main hoist egaalising ep11ater Auring-

===i== trevel of mala hook to ese 1bes the pasten eser rA h n
N [, . f.

Operate trolley for total 3mesth cf bridge ame obeen hoek egyreach at
'j"

f1
extrene travel at each eaa. The =4at

* .ek coverage abauld be as shoun
,

_

on TVA dravira MN22C5tO.
During this egeretion, check trolley for ekswing

~ by measuring each side of the trolley fMe a timed potat before a dm
n after

M traverstrw the bridge.
Stop the trolley at the north end of the bridge r

and check the emergency tiedown devios ce both sidae of the trolley
.

r. heck the trolley travel limit switch on ea ho
riide of the trolley forc

^

operation at maximum travel at each ord of bridge.

Operate bridge over the available length of the reactor building and
check hook approacnes at extreme travel.

The minimama book coverage abould
be as shown on TVA drawing M;E20RO.

During this operation, check bridge

for skeving by measuring each end of tM bridge frten a fixed point befo 1

Ire

snd after the crane travela the mariam distance in both directions.
:

Stop the crane at the west end of tb reactor tat 11 ding and check the

-0-
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-

;
emessemey th drvit* en eHour and of the he$dge, Seek p gJ C1''

travel limit switen on seek eed of the bridge for N eMM Y'Ib
,

beidge travel.

[,

Test each hoist for engty book speed for both raisieg and lesersag.h

contract specifications require that the marista ssety hoek bejeting and
lowering speed of each hoist be not less than 3 times its fall.1 cad
bolsting speed.

..

, meet the bridge and trollay for travel speed.,y ~

Detesedas the le*isst sad
highest sped for each motice.--

M ,

meek operation cf 1.ights in ceb and unde crane girder walkways.

Ocek operation of electrically operated horn.
This born is to sound '

unenever the bridge travel circuit is energized or when the born button
p ~

m the pendant control or in the cab is actuated.
,

O

WITH 14AD

14rista

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

torque of the connecting motor, and the seconde.ry brake for each hoist is

to be timed to set ortly aftir the hoist wtor has stopped. The suggested

initial setting for the timer for each hoist seccadary brake is 1 1/2
seconda.

The final settirs for the timer is to be determined by operation.

After testins each hoist at rated capacity the first electric holding

9
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G..bretu 1. to ha-lessous S.:.
i --y.

. -.;,:;|+ e:. t, vyz % ~ y7. .
***'''' ***"8 **U

.
.

.Y D''**Y
,,

_ jfi; -

task mais ama assaliary h dah to w ne'teseed' m h y :- g;;9's .
125 seroest resse eagee . . 3ensi de), Aabz e z

n e. -sur m e aman heaans, m,1.. r 7 ex< b~.-. . . .

ese:asser see
p-4

125, saa 156.25 tems respostiway. gy;{(
are 1.25, 5, and 6.25 tone seassetivelypea the a==aummy tagge, esse smeMa.-(

following witJs me three listed loads (maan moist is to be tested ihr
,the

*

emosyt as noted). \1.
leuriansa saared, hoistieg est laearfag

-

,, P. .

M14tanse vetM eal seesumet idies eter644 ft * . et
-f'N

3 que met, beist&ag.
'

Minima = v rtieel seemount tenen starttag fr . -'e
~~

is ,

lhmooth aseeleration and doesl u tica
om rest, leverit.4. ''

4*5. .

speed cootrol when lowertag et 'intec=mainte spesas6

Float of load for 75 seeoeda (for ruted l
.n .

E'
oad only). %

Also, all alements of both holste are to b
,

,-

after reistng and lowerlag the rated load te checked for excessive beatlagO

operating finor to high hook position. wo tLaes in successian from
the

'

Oection 61 of ttee contract specification
s requires that the verticalr

ovament ot' cach hoist be controllable withi
rest for lowering or hoisting. n 1/16 inch eben starting fatin

During the tL,1st tests the actor and gene

[
W, set are to be recorded. rator estrrent readings fbr each

\

,

t

-10.
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i
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.!T orn e;eget%'
..

SMOB treihr %8Eh881
4

.= m .,, m . .. m . . sfull-load tergne of the b'W,'WS to M,. hb,'A'W
be timet to set only ther has stemet[ sigestos h, ,

eettias abr the timer fur te secuM hselus $sM%. .3 . - :
mm.;. . g (-

,( 3:p _

teeting the orene with masa hem sened espesity, the St[e4 tueMarh , , .h .- ,s

brske le to be blooxed so thC it seemet set and the tagLleg Mye' maser N,
la to be otosped using caly the eseandery breko ten 11e r. pere 41ag with ath

hook rated ospecity. 3,

f as brane fo, e wrsage dri .e.or, a te.ed t o = t .ieds., is j
,

to be est at 50 peroer.t of the need fell-leed toeges of its Mvo 't

to -e

motor. The brake for the other beidge drive motor is to be set at )

4 200 perceint of the rated full-lc,nd torque of its adve motor, and this

o brake is to be timed to set W after the creas has staged . The j

M suggested initial setting for this timer is 3 eeoceeds. After testing the

O crane with main book rated cepecity, the brake on the weet side drive is
,

to be blocked so that it ceanot set med the bridge is to bc stopped naing

mly the secondary broke dile operating with main book rated ospecity.

Each travel notion is to be tested with the main book loaded with the f

three listed loade for smooth acceleration and braking, for the mariseen

speed in both directione, and for = tai- movement when starting frces rest. .

I

sectim 61 of the contreet e scificatione nquires that eeds travel motica |
be controllable within 1/4 inch etten starting from rest. |

#
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4'
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-
'.Sharing each treec1 Lests aM l 65

trolley draw motor ene d'W Moe ,,

n + , ,

M *~' i ' ~ ' ?
OhDCh bridge and %#91187 $pGP shnu hy asaseries endt eat of W ,

wolley trean a fiand point beface ami after h W tests. e:
'I

Owek deflectice of bridge girdere et, the m&4-peda4 with seted leet a

main tuxA and with trolley at quarter-point, and mid-poist.

uo

N ..

'

-i
' 't

,

o
O

)

O ]

f,,

,
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* > 2'.".Y '?;Oy '*14fl
. . . .% " m e.c

r,.. % y,v . . m:-
,

'

'' s,

BB$t %
"P(. . N;f'p,.#,'. (,| h.),f., . 'y:. "Sg(Q,P(;.M,';y _,. ,.yy -
py -

i " , . " , j.g.

4gg,yg ,gg-! M, - ' ' ' " QTj, .

1.0 M M ANE M
"D[$ . .._.

,

'

1.1 Initial cendiedens .?w:2. m
.

' '
,

1.1.1 No lead es koeks
.

;
'.ha

1.1.2 operetar is ash ".
..

! "2.

vor m .4 1 M d A e e/whi f',
,

i

1.2 i o
Verify that, the following fwateres operate setiofheter12F iben.

a the pendent seatyet t,

i r4'N
T%.

;t..

Operates theehmePosterv souperar sy: keessets .

l ' /*aridge Trevel Yes
(Mach direction)'''
Trausy Tree 1 Ye.
(Each directice)

m

* *) Awtillary Holst Yes ',

: 7 (Raise and lower)i
I

* Pendant Holst Motor does,I Electricians to check
- (Raise and lower) not work

,

3.pbase viringin lower
Crane Bridge Lights Yes

Main Supply Switch Yes

Horu Yes

vermes D E2mm o.t. 9I I4 l?/ -

!

.1.3 k 0
Verify that cab controls are lacperative when the pentant control
is loeered firts its storage positice.

Verified b.bfWM Date 'f) Y4 '. 7[.,

.Q. *
W N
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l $''
.

, , . .s, ;< p t->

N T.N '/, *
.

i

, -
,g, . . . $ . .,.,

s
-

.3 .

2.0 MN 1'~-
E

?.1 Initial Omnditions T*' .:

2.1.1 No load en booka 7,,

2.1.2 Pendent control la stere 4 Witics Y' ;
2.7 Verify that the fbilowing fissesres operse easieftetertly est

.

abow no evidenes of esoessive hosting.Gering operatias from

the cab.

'*

Cheehad Operatesy Feature %t 7hgerly neumarks '

dl{Trolley Travel
None '

M !Pridge Travel h * 4

!Main Holst Travel, "
"

N
[Auxiliary Hoist Travel " "

~% 2

23 Trolley operation.-

2.3.1 Trolley operates ammthly during acceleratim,

deceleration. and braking

f b 112 wYe r1fie a
_ h b 7|

6_Datet
? .1.2 Minimum tv.ok coverage.

NORTH END 80U3 EMD
Distance fra centerline Distance fra centerline

{ of bridge rail to center- of bridge rail to center.Holst line of hook. line of book.
thin 7 ' .f * 6 ' .4i"

Auxillary 38 3" 118.O*

Verified b pte h-O'M
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e
;

t$i . ; r' 0;{ ' ' ; T,f[ * jgs . fre
L ,

,.. -3.3 3 , , )s . ,' . .

,

1gtshoutag ,4, ' '
I '

*g
;g

'

-

test M as Mast Side ~
:s . ,

Prior to San )
'8d7 -125 12'.1/2" 1/2"

,,

After ha*
12* 12'.3A' 3A"

,

' 7'?1'

1A"

verifica 8J E. % note h[8/2 3.k ETrolley eswrenacy tie-down devices ae 7

operable. re present amt

I

[
Verified _

*

Trolley limit evitches operate properl[. O w Date M A 7[235
,'y u

.
y.

Verified - [
'

h 8!7|?.3.6
Trolicy speed (assign 10 to 15 fles) .

Ate
y

~

Distanc.+ _10 ft.
__ Tiane _1 min.

Bate _10 fun
*1 Verified _t k teIo h 7/

. , le* uo
Br1% e Operation

2. la .1
_

Bridge operates smoothly during
and braking. acceleration, deceleratioc,

Verified
te ff bl7IM2.4.2

Ministas book coverage
_

Distance 1-1,le Linam.. Distancefr[m 6-3/16 Linemm
D.. .

16*9" mm
16'9" 15'0"

15'0"

.

-15-
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,

je

Esset
- r, .: y,

artesy W
.
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*

_ , / m. .

Aust11ery /

,or A ~ A A l n, L W 7f ;~

a.5 3 Total most spewel , .. -i
, ..

2.5 3.1 seda hoista
'

{
.. ,,

estremo 3eser eleve41am .3dsm
2.5 3.2 Aant11ary hotet

' (eastaaSGS'T
,

l

estmme Imwor elmeetten h (enete M
,

)2.%33
lower hoist limit switebes set and eyesgite paper 37o .

^ (
. 6 |a Id8|-|

-

v.rtn.a
-

ut.3 2. $. fo
lower emia book tc its iceost point e,nt ..

cablias ;
-

la free fMun intstforence and/or rubbias at each acesse?

haten apania, and hoist anon ano. {'

{,.,,n.&R dS n + 8 J
i v7 \

'

|
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3 3.L6 ourvese messiness' andet*

@ , FE6*t o. i ?dn'

g . k--

,3 3.2 - -h
Ana111ery he&st ,

3:3 3.2.1 Eoiettag speed . doeien 30 to R$ fpe (
DLatonow 18 ftu Time _ ufm. _ sma 18 fim )

1.3.2.2 levering speed - design 20 to 23 fpm

Distemos ,_ 30 ft. Time ein . speed 30 fps
3.3.2.3 MLaima. vertical morenset

,

(des @ 1/16*) Op _ 1/16",,

Doun 1/15'i

7
3 3.2.k Float 1044: Time _ 10 see.

~ (73 eee min.)
ammarker 20c*

M
3 3.:'.5

autuary noist secolerated eaa aseelaret 4 smootair.
3 3.2.6 Current readings: Jertar _ emps

Generator __k8 asse
'

Verified .l W ($ Date (s/15 h). . ,
v

o
3+ . 0 fe! ICE AND TROLIET

'

'. 1 Travel Speed

Speed
Distance Time Actual Design

3r14e 63 ein /c rps (sOk%.
Tra1er w . i ., w ri. mg

/fcu0dE.Oo /db/7/veririe.
moi -oe (.tarta, e,- re aes hugieu.2

).
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C"3 1.3 Visial inspection to to be performed prior to the operational teste.
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Test teatrwente required for ette test will be etasemed egelpeset h5.1
projoet supply room.*

,

'' 5.2 Arsuracy of erock instruments will be adequate.

6.0 MT_ PitoCf DURE
All f unctions of the crane mellficatione related to enfo operation will

,

6.1
3 be tested or checked.

%*
6.2 Verify the f olicwing:

.

Verify the ability of each hotet backup brake to independently stop aO
TheP 6.2.1 ratat-lead from t' ult lowering speed within a distance of 6 inches.

|
escraserr dynamie braking to to tie diembled for this test. g: The,,

,*g m regenerative braking to still operable in e i.eet.

/7urM %te- I vVestflad d. r. .
* J
g. Verify the ability of the mechanical overepeed soilch to set eles beist

~

parer and est holet brakes if speed reaches 123 poroset of rated speed
' ' ' - 6.2.2

O
in either ditection. NOTE: See CE Instructf a 34AM4166AB. (tese 2.

'

-
S

Vert W- we Y Date
I I

..

''

Verify that mee. Setet pot P1 in returned to nc,
I rettin8 and speed

to correct.

6!78Verified M j a,_G _ Da t e _ f4
f '

prevent the meaual'lettfy the ability of the phase reversal relay t
eatostic disconnect evitch f rom being energised when the 480 volt AC6.J.1

e.,,1. un. ph.se ,e ,. versed.

V.r.,ie L . # A mte d vxrJ
command bec p circuit

-

f. 2.4 Verify the imettentes of the drive stop or reve
for each drive. N(7ft : See CE instruction y)48166AS. S tes 3.

Trified.e~L . l E A L ,, D.te 4R
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