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NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555
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0 entitled, "NRC Program for
Nuclear Power Plants -

the Task Action Plan for
a2

of Heavy Loads Near

our review of load handling operations at nuclear
describing the results this review has be
"Control of Keavy Loads at Nuclear Power Plan
This report contains several recommendat
licensees and applicants to ensure the safe

een
>a -
ions

purpose of this letter is to request that you review your controls
or the handling of heavy loads to determine the extent to which the
quidelines cf Encl re 1 are presently satisfied at your facility, and
to identify the changes and modifications that would be required in
order to fully satisfy these guidelines.
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your compliance with this request, we have enclosed the

for Additional Informatiun on Control of Heavy Loa
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You are requested to implement the interim actions described in Enclosure

2 2s soon as possible but no later than 90 days from the date of this
letter,

In order to enable the NRC to determine whether operating licenses

shoulc be modified (10 CFR 50.54(f)), operating reactor licensees are

requested to provide the following:
1. Submit a report documer.ting the results of your review and ths
required changes and modifications. This repcrt should
include the information identified in Sections 2.1 through 2.4
of Enclosure 3, on how the guidelines of NUREG-0612 will be
satisfied. This report should be submitted in two parts
according to the following schedule:

- Submit the Section 2.1 information within six
months from the date of this letter.

- Submit the Sections 2.2, 2.3 and 2.4 information
within nine months.

~o

Furnish confirmation within six months that implementation of
those changes and modifications you finc are necessary will
commence as soon as possible without waiting on staff review,
so_that all such changes, beyond the above interim actions,

will be completed within two years of submittal of Section 2.4
for the above report.

3. Furnish justification within six months for any changes or
modifications that would be required to fully satisfy the
guidelines of Enclosure 1 which you pelieve are not necessary.

The criteria in NUREG-0612 are also applicable to applicants for operating
licenses. Such applicants are expected to provide the information
requested by item 1 above and to meet the same schedule of implementation
as indicated in 2 above. Any item for which the implementation date is
prior to the expected date of issuance of an operating license will be
considerec to be a prerequisite to obtaining that license.

For any date that c.inot be met, furnish a proposed revised date,
Justification for the delay, and any planned compensating safety actions
during the interim,



<

ensing

Eisenhut, Director
| 9
| S R -

oved by
November
vision o

s Review, Room

S
+
~
A q
sincerely,
%
§

Darrel
%
Vi

8
£
L §

ion was apn
expire
Repor




the handling of heavy

" |
s

~

™

apparatus,

‘I RF ' 0OR17

~F

i

=]

1

ie
el

irdentifiee rhannec
ijgentcirile nanges a

ati '~‘v‘

through 27

T T

the

Dwing

report is ir
pPO1

: n 1
mncerning the "(Cor T'rol

The renort oro
A » . - ’

Aes the

inepe Nf

NURFG

NUREG 0617

the

) /R 1;:._,’7*.)r requested ¢

f the r‘\\_":pﬂ

he si lhmiffgrv }w ]
. :‘ - r'-..‘_‘ T 7”’,"» c

¥+ on e
iction, £

requested

lowed

nts referenced in

+inn the reculte

Cyue
VS

d sryussed he rp‘t n

ly tem considers the

The

summarized below.

roennrt
. APL,LW. -

items

Evaluation of Cranes

Nnrocree
UL OCE S

remainder of

3-1 emphas
the ability
system to sustain a

the
uti

the f)

]
i ]

7P
LET

of

P

nad Paths

Load

~ombinations i

i

yad d
identified on the

report.

Procedures - Plant
currently In t

procedures will

discussed herein,
heavy loads will
are scheduled to be
prior to fuel load.

he

Training The Supp

Yy
i : et
requirements identifi

F
2f developing a comprehensive training
herein,

Supply
jetermine

aticfied fo

Jjom* ttal ¢ 2D0O

and reaqulred

later.

the
~F the

load han
be in

+

of beinq upgraded t

ization of
00T S

»ad
paths

load path drawings

operating
process
reflect
All
placed
implemented at

ed

recennnse TN 3
4 i

41

) f Heavy Loa

"./ﬁ’".;“", .";:“':
thl __J'fk)rxb
r WNP.]
& ans. kel
L are £

mer

*hanges. requested

C - ) . S vt
ectio rst,
¢

Since WA

asS

a responsg

resnnnses

review.

-:] ‘:'h .','?_‘umq and
: ~ompliance ith the

he results of 3

comprehens

Tho Fag‘,

v

Han<ling

e '
0o sinagle failu

oad handling systems

increased safety
labs the

arop.

i

inder load h

heen

nave
R4

i

4 .
jevel

1N

ied

attached

and maintenance procedur
1f being written., The

NURET

procedures required for ha

the rea iirements of

11 3l

into effect upon completion

}.;qg& three (%)

System with
in NUREG 0612 and

~ONCuUrs the
te ir
l

program

+ 3
craini

nA

he

as

arl

monthns

“

NTNCeS S
lr!‘ aCc

discussed




w‘q:yf,.r‘dy;:,r,(— = T
3¢ ﬁFPﬂr separate
changes/modifica

reliability ™

1oad hand)
e “Nanaes/mod &‘i»-\%# 3
“ r‘v‘r-"n"‘g" in the :-r"“.;smcr"v"‘c .|

Handling Crane MH

)T 13

Maintenance Monorai

£ N 1
L O

loor slabs

e capab
waste container

11 rort
)1 .

Modify ] ] ne \ ontrol ‘ fwivn fnrvf~p
structure to 1de capab] £

: ~ 4 3 -
1ty etaining €

ty of r
reactor vessel head load during an SSE.

Relocate 0SB QCwiCmF”t hatch monorail MHS-MRH-E
reduce heiant above floor slab Floor slab wil
he a3 N c‘“]c‘} ;ai_r\ 3 1'\_‘4!‘ AdAroy -~ F h'!:.i\/:"""

: . 2 2 Neaa
anticipated load.

The Vc,. D1 C\'sf‘?prv- hac ¢ alkver

irements contained in NURE

2
and /iv‘ "‘3"'.,}"0 rec 11 rement < 1Te
The o,‘n:wffr*wq taken do not redh

sard] 3 ~ N 4 3 -
handling operation




SENERAL REQUIREMENTS FOR OVERHEAD HANDLING

"NUREG 0612, Sectinn S.1.1 identifies several general

e

related to the design and operation of overhead load-handling

in the areas where spent fuel is stored, in the vicini of t

; s PO M - a Yaa
core, and in other areas of the plant where a load

jamaqge to eauipment reaquired for safe shutdo

Information provided in response to this
extent of potentially hazardous load handling

the extent of conformance to appropriate load-handling guidance.




Request

"Report the results of vour review of plant arranaoement

identify all overhead handling systems from which
Y‘P‘;‘;Tf_ ‘1"

a l
lamage to any system reauired for plant

decay heat removal (taking no credit for anv interlocks
technical speci

ifications, operating ~~~edures, or det
structural analysis.)"

Huxj(”\ NSse + 0

The overhead handling systems identified d

from which a load drop could result in damage to spent

itina the

Ji

plant shutdown systems, or decay heat removal systems

below, by structure.

Equipment Name

Polar Crane

Reactor

1ib Crane

Rea

lh

RD Serv. Structure
Monorail Hoists

&)




General Services Building:

Yo
-|l:

NO.

—e e

ML

CR-1

MRH.9

Equipment Name
New Fuel Unpacking
& Inspection Crane

ask Handling Crane

Radioactive Mainten.
& Test Facil. Crane

Gamma Scan Facility

g
1ib Crane

Machine Shop
RAridae Crane

Decontamination Rm.
Monorail Hoist

GSH (’rnlim\pnf Hatch
Monorail Hoist

Tank Rm, Monorail
L.k"irjf

Diesel Service Hoist
(Portable)

Safequards A

Monorail Hois

Mechine Shop
Monorail Hoist

Fauipment Mainten.
Eauipment Mainten.

Solid waste
”lr\‘d‘xiﬂ(" ( rane

Filter Mainten.
Monorail




Request ’).‘l_f'i-
nJstify the exclusion of any overhead handlina system fror
ahove cateqory by verifyinag that there is sufficient physical
separation from any load impact point and any safety-related
component to nermit 8 determination, by inspection, that no
load drop can result in damage to any system OrT compaonent

required for plant shutdown or decay heat removal."
Response to 2.1-2

The following overhead handling systems have Deen excluded from

2.1-1 above, since they will not carty heavy loads over eauipment
required for plant shutdown, decay heat removal, or spent fuel

Containment:
Tag No. Fauipment Name

MHS Fuel Transfer
Tube Crane

Jipment Hatch
Service Jib

Main Fuel Handling
Bridae

General Services Building:
Taq No. Fauipment Name

FHS 8RG-2 oraqe Handlinag

MRH=4 0SB Eauipment Hatch
Monorail Hoist

GSB Equipment Hatch
Monorail Hoist

0SB Fauipment Hatch
Monorail Hoist

Incore Monitoring
System Monorail

Radwaste Compressor
Serv., Mororail Hoist

FWA Pump Monorail Hoist

IV-4




Fauipment Name

Heater Bay Crane

Heater Bay Crane

Condenser Vacuum Pump
Gantry Hoist

“ondensate Polish

3

ng

Monorail Hoist

Pond:

Tag No. Fauipment Name

i

MHS MRH..14 Stop Log Monorail
Hoist

MHS MRH.7? Screen Removea |

Monorail Hoist

irculating water Pump House:

Tag No. Equipment Name

il cot—

MHS CRN-8 ~irc. Water &

Fite Pump Crane

Fauipment Name

MHS MRH-13 Portable Gantry Hoist
MHS MRH-14 Portable Gantry Hoist

Bulk Chlorine
Mororail Hoist

Coolina Tow:r
Gantries (3)

Coolina Tower
Davits (3)

IV-5




Reauest 2.1-3

"With respect to the iesign and operation of heavy -]

systems in the containment and the spent.fuel-pool ITes .
those load-handling systems identified ir 2.1-1 above,

your evaluation concerning compliance with the quideline
NUREG 0612, Section 5.1.1, The following specific informatio
should be included in your reply:"

Response to 2,1-3 Summary
The Supply System's MNuclear Unit WNP-1 will he
with, NUREG-0612, Section 5.1.1 prior to fuel
exceptions, They are:

i, Section 5.1.1(1) of NUREG-0612, "Safe Load Pathe" -
reauires that load paths should he "clearly marked on the
floor in the area where the 1nad 1s to be handled."

Comment : Safe load paths have been defined on the Trawings
referenced in Response 2.1-3a., (oads will he maved
by the safest and shortest paths, in accordance witt
the load path drawings and written procedures. DNDue
to the number of paths and their confiquratione
(particularly ir the Containment), it is felt that
marked load paths generally will not contribute tn
ensuring the safe handling of loads and infact may
detract from safety through potentisl onfusion of
operation personnel. Therefare, with the exceotior
of the Radiosctive Maintenance and Test Facility
Crane (MHS-CRN-3), load pathe wil) not be marked.

Section 5.1.1(4) reauires that "Special 1ifting devices
should satisfy the quidelines of ANSI N14.6 1978 'Standard
for Special Devices for Shippina Containers weighina 1n,000
pounds (4,500Ka) or more for Nuclea~ Materials', hie
standard should apply to all specia) lifting devices whic
carry heavy loads in areas as defined above "

Comment : The 1iftino devices identified in Tahl:
not specifically desianed to ANST NI
generally satisfies the recuiremente
standard. The Supply System takes exce
testing and inspection reauirements of
1978,  Further discussion regarding our
alternate methods is located in Response

Reaquest 2.1-7%;

"Orawings or sketches sufficient to clearly identify the ation

of safe loao paths, spent fuel, and safety-related eauipment ",

V-6




Response tn 1-33

The drawings listed helow identify
identified in Response 2.1-3a, above
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qupnmqp to 2.1-3d

Special Lifting Devices

Polar Crane Lifting Beam and Trnque

Polar Crane Lifting Extension

Tripod Handling Fixture

Head and Internal Handling Extension Assembly
1

~ . - ~ ‘ -
Internal Ha \q Adapter Assemb

Solid waste Container Lift Rig
ke

Spent Fuel Shipping Cask Yoke

The "special 1ifting devices" identified

the excer T.i‘lin v;f’ Ttprv‘ ”-w‘" ':_(\pr‘?' F e

heen specifically designed to ANSI Nl4.6 1978, However,
exception of the Solid Waste Container lifting ri the

1ifting devices" meet the intent of

supplemental reauirements identified in

5.1.1(4), Fach of the Special Lifting devices are discu

3. Polar Cra Lifting Beam and Tonque
load (DRL) of 520 tons. The safety
operating conditions is based on ult
Polar Crane and Lifting Beam Assemhbly
retain the Reactor Vessel Head Load
SSE. Since the heaviest load to be ha
the safety factor for the crane and 1ifti

increzses to 1N.2 when considering a static

tons and 15% for impact loading. Therefore, thi Q)

of the load handling eauipment meets the reauirements

ANSI N14.5 1978,

Polar Crane Lifting Extension

Tripod

Head and Internal Handling Extension

Internal Handling Adapter Assembly

The rioaing arrangement for handling the Reactor
has been designed to retain the load during an SSE. The
stress criteria for an SSE condition is 90% of yield

1ifting device (a-e) has been designed with a minimum
of 5, based on ultimate stremgth. The DRL includes the

15% for dynamic loading.




The various loads handled

Assemb) v 4 ry

Plenum ] iaing
handle the Plenum Assembly (see
safety factor of 13.5 which meet

ANSI Nl4.6, Section 6.2.1 design

t - Since the fuel

COTe SuppOoTrt

DTre SUDI

~OTEe SUDE

( to the spent fuel
handling the core support, the
to the fuel is eliminated.
this operation is 6.0 based
considering the static load of

impact loads.

Reactor Vessel Head Assembly -

the crane and rigging apparatus have been
retain the head load during an SSE event,
addition a head load drop analysis witt
concurrent SSE has been performed. The
indicate that a head load drop of 5'

vessel and the load at maximum heigh

remainder of the load path would
terms of core cooli
to fuel, However due to the

that would result from a loac
storage area & head laydown ares
design the crane & riaaing appars
safety factors to retain the h~ad

N and wo 110

)

SSE. The head drop analysis is prov

S.1 subsection 9.1.4.3.9, "Contaimment Pola
of the FSAR,

Solid waste ‘ontairner ift Rin has heen des

safety factor of 5, based on ultimate strenaqt

considers static load plus 15% for impact

unlikely event of 2 load
where the solid waste container

X

the load drop without damage to an

heat removal or spent fuel pool cooling eauipment .

Spent Fuel Shipp

-
to ANSI N

and conforms 1

accordance with ANSI N14

Cask Handling Cranre is

device is redundant, a load drop is

Lifting Tools

Stud Handling Tool
New Fuel Handling Tool
2. CRDM and Lead Screw Liftina Tools

The spacial lifting tools listed ahove do not handle
and are, therefore, excluded from this analysis for han
heavy loads.




Special Lifting Slings

a. Stud Tensioner Sling
b. Irradiated Incore Instrument Transfer Cask Sling

The special 1ifting slings listed above, and all other slings
used to handle heavy loads, will meet or exceed the reauirements
of ANST B30.9 1971. All slings will maintain a minimum safet,
factor of 5. The rated load when selecting sling size will be
the sum of the static load and dynamic load or greater. The
dynamic load being the greater of 15% of the static load or 5%
for every foot/minute of hook speed. The Supply System takes no
exception to the reauirements of ANSI B30.9 or Section 5.1.1(5)
of NUREG-0612.

Summary :

The above described "Special Lifting Devices" have been
designed in accordance with accepted industry standards and
good engineering practices. Most of the 1lifting devices,
as discussed above, meet the intent of ANSI Nl4.6 1978,
However, the Supply System takes exception to imposing ANSIT
Nl4.6 1978 requirements on all special 1ifting devices for
the following reasons, and provides the eauivalent
alternative, described herein, which will be placed into
effect prior to fuel loading.

(1) Test/Inspection requirements contained in ANSI Nl4.6
1978 are not practical, since the special 1ifting
devices are generally used only once per year during
refueling operations.

(2) Removal of protective coatings, on an annual basis,
for NDE examination of infrequently used lifting
devices presents unnecessary personnel exposure to
airborne contamination and radiation. VYearly NDE of
infrequently used special lifting devices will not
significantly increase load handling reliability.

(3) Special 1ifting devices are stored and used indoors,
in protected areas, away from adverse environmental
conditions and physical abuse that could have
detrimental effects on the integrity and reliability

of the special 1ifting devices.

Fauivalent Alternative

Inspection/Test - The Supply System is connizant of
its responsibility to ensure that load handling
operations do not jeopardize the integrity of the
plant or affect ability to maintain safe shutdown.
The inspection program, discussed herein, provides an
important segment of an overall plan for ensuring
safe and reliable load handling operations.

Iv-12
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Response to 2,1-3f

Cranes - A

‘1‘1 “TANeS Lrﬂ‘x‘—\‘bl‘igﬁ i'\' ~ - ‘,‘-.C‘,rt Py,
Waste Handling Crane (RSW-CRN-1) ha.2 been designed 1n

to the aquidelines of TMAA Spec 70 and ANST B30.2 1%¢

comparison of design standard revisions from B830.2 1%9¢

1976, and United Engineers % Constructors Inc. Crane
Specifications #9779-031 & -032, indicates the cranes
identified in Table 3-1 comply with the reaquirements

830.2 1976. The solid waste handling crane (RSW-CRN-1

desianed in accordance with CMAA Specification 70; however

i 1 i ~ I m ~i ¢t Cevey d .
QDPF“.FI.’\ requirements were referenced the United QlNeers

ronstructors Inc. Specification 9779-019 to ANSI B30.2. review
of the specification and crane design features, however, veriti
that the crane meets the reaquirements of ANST B30.2 197

Monorail/Ho
{dentified
ANST B30.2

The miscellaneous hoists and mo

| " 3 e e + 3
1.1 have been desianed Lo TNe

i
1
—
3
1
]

. Q $ fimati 3 ~ont
and | Vﬂﬂ ')Dp‘nlfl‘ ation y exrer

Maintenance Monorail Hoist, which was desianed to

averhead Hoists (underlying) and CMAA Specification

Request 2 ‘-'lq

e . 2 - : & S dnaa r -~ Pt 7 A&
"Exceptions, if any, taken to I B30, 374 with

|
|

operator training, aualification, and conduct™.

Response to 2.1-39

No exception is en to ementing the reauirement
pti en t
aini 1 F ~evrsrd i+ e e
operator training, qualif t , and condu as C
ANST B30.2 1976. 0Nperator training and qualificati

~onsidered to be one of the most important seament

overall program for ensuring the safe handling of

crane operators will be reaquired to receive cl

and nain practical operating experience, under

other qualified operators, for each crane On wnhich
come qualified. In addition to a physical exami
medical doctor, each crane operator trainee wil

nass a written examination. Crane operators will
requalify every three years except that if an operat

operate a specific crane during any one year period

recualificatior .s reauired. All crane operators will
siagnalmen and all signalmen will be crane operators, excef
conditions where the foreman (or higher authority) authoriz
use of a knowledgeable non-operator as a signalman.

The crane operator training program currently under development
will consist of:
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Classroom Instructions

a. Crane theory

b. Crane safety
e, Rigging theory and techniaues
d. Familiarization of design features and operating

characteristics for the specific crane on which the
trainee is to be certified

e. Review of general procedure for operatior. testing and
inspection of cranes

T Review of other procedures pertaining to cranes

a. Review and discussion of safe load path drawings

Practical Instructien - Operator trainees will receive
practical "hands on" training, including actual (but
non-critical) material handling. Practical training will
continue until the trainee can demonstrate competent
operation of the crars.

Testing - In addition to the practical test, the crane
operator trainee will be required to obtain a grade of 70%,
or higher, on a written examination of classroom
instruction subjects.
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SPECIFIC REQUIREMENT FOR OVFRHFAD HANDL TNG SYSTEME WERATING
VICINITY OF FUEL STORAGE POOLS:

"NUREG 0612, Section 5.1.2, provides quidelines concerning the

and operation of load-handling systems in the vicinity of stored
fuel. Information provided in response to this
lemonstrate that adeaquate measures have been take

this area, either the likelihood of a load drop which

spent fuel is extremely small, or that the estimated consequences of

such a drop will not exceed the limits set by the evaluation criteria
)f NUREG 0612, Section 5.1, criteria I thru III."

1 A




Request 2.2.1:

»Identify by name, type, capacity and eauipment designator, any cranes
physically capable (i.e ignoring interlocks, moveable mechanical stops
or operating procedures) of carrying loads which could, if dropped,
land or fall into the spent fuel pool."

Response to 2.2.1:

CRANE NUMBER MANUFACTURER: TYPE CAPACITY
Fuel Storage FHS-BRG-2 Stearns Rogers Bridage 3 Tons
Fuel Handling (and hoist) 2 Tons
Bridae

Request 2.2.2:

"Justify the exclusion of any cranes in this area from the above
category by verifying that they are incapable of carrying heavy loads
or are permanently prevented from movement of the hook centerline
closer than 15 feet to the pool boundary, Or hy providing a suitable
analysis demonstrating that for any failure made, no heavy load can
fall into the fuel storage pool."

Response to 2.2.2:

CRANE NUMBER M_ANJ-'ACTLRER $ TYPE CAPACITY
Fuel Storage FHS-BRG-2 Stearns Rogers Bridae 3 Tons
Fuel Handling (and hoist) 2 Tons
Bridae

The fuel handling bridge (FHS-BRG-2) does not handle heavy loads and
therefore can be excluded from the cranes identified in our response to
2.2.1 above.

Ccomment & Discussion:

The New Fuel Unpacking and Inspection Crane and the Cask Handling Crane
operate adjacent to the Spent Fuel storage pool, but are not physically
capable of handling loads over the spent fuel. The following
discussion is provided to helt eliminate any aquestions that may develop
during the review process reqarding the interrelationship of these load
handling systems and the spent fuel storage pool. WNPl has been
designed to eliminate the handlina of heavy loads over the spent fuel
pool to reduce the potential for damage to spent fuel.



The New Fuel Unpacking and Inspection Crane is desianed to
provide safe, efficient ha na of new fuel shippina containers
and new fuel assemblies. It is a traveling overhead crane with a
main hoist, rated capacity of 10 tons designed for CMAA (Crane
Manufacturers Association of America), Class A-1 service, is not
eaquipped with an auxiliary hoist, and is limited by the design of
the facility to operation over the new fuel transfer canal. The
crane is designed to resist all vertical, lateral and torsional
forces combined as specified in CMAA Spec 70. Althouagh the crane
is not classified Seismic Category I, it is designed to resist
SSE seismic forces to the extent that when unloaded, there will
he no structural failure that could result in missile generation
in the event of an SSF. Restraints are provided on the bridae
trucks and trolley te prevent displacement in the event of an
earthquake. The new fuel unpacking and inspection crane design
utilized a dynamic model analysis with linear elastic lumped mass
models and the MR1/Stardyne Computor program to determine
internal stresses and whee! loads during the OBE & SSE. The new
fuel receiving and storage area has been analyzed for the drop of
a new fuel shipping container. The rail car area slab can
withstand a thirty (30) foot drop, and the inspection and storage
area can withstand a two foot (2') drop. Additional protection
from a load drop is provided by the conservative design of the
crane, Safety factors are in accordance with the reauirements of
CMAA Spec. 70 and based on a 20,000 1b design rated load. The
magnitude of the new fuel shipping container and new fuel
assembly loads increase these safety factors considerably.

The controls for the new fuel unpacking and inspection area crane
are AC static stepless used with AC-wound rotor motors. These
controls provide precise control of bridge and trolley motion to
within 1/2 inch, and hoist motions to within 1/8 inch under all
load conditions. These controls ¢-e designed for full load
operation at the following speeds:

Hoist FPM (fast/slow) 15/2
Trolley FPM (fast/slow) 20/2
Rridage FPM (fast/slow) 50/2

The new fuel unpacking and inspection area crane is capable of
sustaining these slow speeds for extended periods of operation,
This is accomplished by the controls for the trolley and hoist
and by a microdrive on the bridge. All motions are controlled by
spring loaded, return-to-off switches such that positive operator
action is required to initiate and sustain crane motion.

The new fuel unpacking and inspection area crane hoist is
equipped with eddy current load braking and two DC magnetic
holding brakes, each rated at 150% of full load reauirements.
aAll brakes set on loss of power. The hoist drum is fabricated
of centrifugal cast steel and designed to withstand the maximum
combination of bending and crushing stress. The pitch diameter
of the drum is 24 times the diameter of the rope.
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| imit switches are provided to perform the functions list
and are wired such that they will stop the drive but then
operation in the op osite direction to hack out nf the 1imi
switch

e hoist drum contains 3 ageared limit ewitch
upper and lower hoist 1 imite. A separate set

\antacts are provided for each function,

™The “qicv ,»'a.“ip ;.‘: "“-”llliﬁf)"’j ';‘fh =1 w"i"]'\;’pd hock

tvpe limit switch for upper hoist limit,

e hridae rails are eauipped with paddle limit
switches for over-travel in hoth directions,

™he trolley rails are eauipped with paddle limit
switches for over-travel in both directions., These
may be overriden or used as des ribed in (5) below,
the trolley rails are also enuipped with paddle 1imit
switches for rail stop approach. They are located 5"
from each rail stop and actuate a warning light on
the pendant. This is to allow the trolley to be
brought to the rail step.

The crane is also eauipped with a remote readina load cell wh

1
i
nrovides the operator with continuous load indication from 9 to
100% of desian rated capacity. The load cell is provided with an
sdiustahle alarm and motor stop feature to stop upward motion at
a set load.

The use of the new fuel unpacking and inspection area crane is

controlled administratively to limit its use to new fuel handlina
and occasional periodic maintenance as reauired. purina
maintenance operations no heavy loads will he carried over the
new fuel storage vault., Except for emergency maintenance, the
cranes use during refueling is limited to loading new fue]
assemhlies into the new fuel elevator,

™e Spent Fuel Cask Handling Crane is desianed to provide a safe
F

)

rellable means of transportina the spent fuel cask in the GSB,

Te crane is classified as non-seismic category I, to the extent
that it may not remain functional during and after an
earthavake. It is, however, designed, whether loaded (with 105
ton spent fuel cask) or unloaded to remain structurally intact
and not generate any missiles or damage any safety-related
structure or comporent during an OBE or an SSE. The cask
handling crane is designed to be single failure proof. The hook
s single failure proof by utilizing an outer hollow sister hook
and an inner sister hook, each separately sttached to the load
block. If one hook fails, the other hook is capahle of handling
the full load.




] ]

The single failure proof wire rope system consists of tw

balanced reeving systems using two individual wire ropes. Each
system is reeved to both sides of the load block and the upper
block, thereby ensuring no swinging or rotation of the lcad block
if one rope fails. Wwith both reeving systems intact, the rope
safety factor is 10.

The hoisting machinery is also single failure proof. There are
two gear trains on the drum, a driving gear mounted on one end
and an idler gear mounted on the other end. The driving cear has
two brakes and the idler has one brake and provisions to apply an
additional backup brake., The idl~r brake will be applied and
hold the load if a failure occurs in the driving gear train,

Then one brake would be removed from the driving gear and applied
as a backup brake for the idler gear train,

Sudde., oad drop due to drum bearing, drum shift or bearing
support failure will be prevented by enveloping the hub at each
end of the drum by a structural support upon which the hub wil

id

rest if any of the failures mentioned above would occur. This

structural support will also ensure that the drum gear will not
disengage from the drum pinion,

Two-blocking will be prevented by dual limit switches.

The cask handling crane is equipped with interlocks as described
in items (1); (2); (4); and (5) above, for the new fuel unpacking
and inspection crane. In addition, the trolley rails will be
equipped with interlocks as follows:

(1) Flectrical interlocks will be provided to prevent the
inadvertent movement of the crane over the deep
portion of the pit while a load is on the main hook,
Actions from two operators will be reauired in order
to allow bridage motion in this eastern end of the
crane runway, and to keep heiaht of the cask no more
than 30' above bottom of pit.

The trolley rails in both directions are eauipped
with redundant cam switches to allow crane operation
only in the slow speed mode. These are located
approximately 15 feet from the end of the runway.

The crane is also equipped with a remote reading 1
provides the operator with continuous load identif
to 100% of desian rated capacity. The load cell is provided with
an adjustable alarm and motor stop feature to stop upward motion

at a set load.

ad cell which
cation from O

~
)
2
3
1
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The oading and fue ransfer canal areas are sep

| |

the fuel storage area by reinforced concrete walls hate

openings in these walls permit movement of fuel from the spent
fuel storage area to the cask load area and from the fuel
transfer canal to the spent fuel storage area. The lowest pol
of the gate npenings (sills) are ahove the top of the f
storage racks. The gate at the appropriate end of the

T

e closed position whenever the cask or any other he

are being handled over the cask loadina or intermediate

areas or whenever lifting and/or handling operations are being

performed over the fuel transfer canal, other than those normally

required as 3 part of the fuel transfer cycl With this

irrangement , a cask drop or any other liftis

{ i\’“v" s—v_)r\nt Ly".w

accident anywhere under the two overhead hridae cranes in the

fuel storage area that could cause water loss from the cask
ing pool or the fuel transfer canal to the extent that all
r was lost from these two areas would not cause a significant

of water from the spent fuel pool.

i,n”; Pest
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[dentify any cranes listed in 2,2.1 above, which you have eval

having sufficient desian features to make the 1

extremely small for all loads to be carried and the basis tor this
evaluation (i.e. complete compliance witk NUREG 0612, Section 5. ]
partial compliance supplemented by suitable alternative or additional
jesign features. For each crane so evaluated, provide the

1

ikelihood of a load drop

ad-handling-system (i.e. crane-load-combination) information
specified in attachment I."

Response to 2.2.3:

i %o i o 8 & o .
niy one (1 rane was listed in the response t¢ | 1] “Tane was

then excl « in the 2.2.2 response since it di L carry heavy loads

Reques

"For cranes identified in 2.2.1 above, not categorized according to
2.2.3, demonstrate that the criteria of NUREG 0612, Section 5.1, are
satisfied. Compliance with criterion IV will be demonstrated in

response to section 2.4 of this request. With respect to criteria 1

through III, provide a discussion of your evaluation of crane operation
in the spent fuel area and your determination of compliance.

This response should include the following information for each

Response to 2.2.4:

Refer to Response 2.2.3




SPECIFIC REQUIREMENTS OF U ‘ERHEAD HANDLING SYSTEMS OPERATING IN THE
CONTATNMENT ’

"NUREG 0612 Section 5.1.3 provides quidelines concerning the desiaon and
operation of load-handling systems in the vicinity of the reactor

core. Information provided in response to this section should he
sufficient to demonstrate that adequate measures have been taken to
ensure that in this area, either the likelihood of a load drop which
might damage spent fuel is extremely small, or that the ~stimated
consequences of such a drop will not exceed the limits set by the
evaluation criteria of NUREG 0612, Section 5.1, Criteria I through III"
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NUREG 0554, "Single Failure Proof Cranes" (cont'd):

Actual: Material testing for brittle fracture was in
accordance with or met the above reauirements and as
listed below:

1.

2.

Only plates in excess of 5/8" were considered
for brittle fracture.

Only hooks and structural load bearing members
in tension when loaded, were considered for
brittle fracture requirements.

Charpy V notch test temperature was 0°,

Acceptance criteria was per ASME TII, NF-2300
which is 15 mils lateral expansion on plates
less than 1" thick and 25 mils on plates
greater than 1" thick.

weld impact tests were conducted in accordance
with Article T-2, ASME Section VIII Division 2.

Section 2.5, Seismic Design -

Requirements:

Actual:

Cranes should be designed to retain load during
an SSE and remain on their respective runway
with wheels prevented from leaving the tracks
during the seismic event, Design should also
be in accordance with requlatory position 2 of
Req. Guide 1.29, Seismic Design Classification.

The above reauirements are met.

The polar crane when loaded with the reactor
vessel head (220 Ton MCL) and the load
equalizing beam (10 tons) is designed to retain
the 11ad during an SSE, to remain on the crane
rail and generate no missiles.

The stress limits for OBE and SSE conditions
are 62% and 90% respectively, of the minimum
yield stress per AS™ material specification,
Earthquake restraints are provided on the
bridge and trolley to prevent displacement
under seismic loadings. The bridge restraints
are manually positioned against the crane wall
to preclude sliding of the crane in the
direction of the bridge girder.

VI-5



lar Crane de

inalysis with ilinear elastic lum
and the MRI/Stardyne computer program
determine internal stress and wheel
during an OBE and SSE.
The seismic analysis consider
3 variable in combination wit
renter span and 35.5 ft. fr
result in maximum applied stre
structural members of the crane (direct bendinc
and shear). Both trolleys and the equalizer
beam were used. For purposes of analysis the
minimum hook height considered was elevation
497' and the maximum was elevation 555°'.
A non-linear time history analysis
Crane wire ropes under a lifted
a result of a vertical response
was conducted., The time history
a simplified crane model with a
spring element representi

cluded a comparison wit
the simplified model with a linear spring

element using simplified response spectra.

w
ny the hnict
n

a model analy:

results of the analysis demonstrated that

stress levels do no exceed 90% of minimum yiel
stress. The wire rope safety factory being
greater than 5 to 1.

Section 2.6, Lamellar Tearing -

Requirement: IDE of all weld joints wh fai

result in the drop of a critical

1

These requirements are met.

United Engineers & Construct

1779-31, Section 14.A paragraph

the crane supplier (P&H) to NDE

ma jor load bearing welds. Radiographic
examination of girder top and bottom coverplate
butt welds was conducted
Dl1.1. M™Magnetic Particle
performed in accordance with P&H procedures or
100% of remaining major load carrying welds as
identified in Section l4.a pargraph 3.8.73
specification 9779.31,

in accordance with AWS
L

nspection was




NUREG 0554, Sinale Failure Proof Cranes" (

Sectiun 2.7, Structural Fatigue -

Reauirement: Construction usage should he
U ceyclic loading for permanent
when performing fatiogue evaluati
evaluation should be considered I
load-hearing structures and components

crane handling system
These requirements are met.

“onstruction usage was identified in the
Fnaineers specification and therefore was
considered by the crane manufacturer in order
to assure placement of the crare into the
proper classification. The Polar Crane wa
manufactured in accordance with CMAA
Specification 70. Allowable stress factors for
the Polar Crane are in acordance with T
3.3.3.1.3-1 which takes into consideration the
number of loading cycles. The Polar Crane is
classified Al (Standby Service) and meets the
requirements cf NUREG 0554 Section 2.7

ection 2.8, Welding Procedures -

Requirement: Post weld heat treatment of welds identified
|

Section 2.6 shal
subarticle 3.9 of AWS D1.1 Structural Welding
Code,

be in accordance with

welding was performed in accordance with AWS

Requirement : Auxiliary hoit
1ift or assis

should be sinqgle




NUREG 0554, Single Failure Proof Cranes" (cont'd)

Actual: The auxiliary hoist is not
proof; however, the Supply Sy
‘oneidﬂrs the auxiliary hoist

ufficient safety features to

quard against a load drop.
hoist is eaquipped with ] .
switcihes to prevent two-blocking. The
.0ads identified in Table 3-]
exceed 50% of the auxiliary hoists rated
capacity and therefore increases the
Safety Factor to 10 or qgreater. The
Preventive Maintenance Program and
Inspection Procedures to be performed
will identify any deterioration of tno
l1ifting equipment and allow for repairs
prior to component failure.

Electric Control Systems

Requirements: Provide fail safe controls and limitinn

devices such that when disorders due to
inadvertant operator action, component
malfunction or disarrangement of
subsystem control functions occur singly
or in combination during load “awﬂ’iﬁm-
disorders will not prevent the handl
system from stopping and holding the 1man.
The Polar Crane is controlled from the
operating floor by either radio control

or a pushbutton pendant station attached

to the crane. All buttons or levers are
spring loaded return-to-off switches sc
that positive operator aétidr is reauired
te initiate and susta

motion., The COﬁtfﬁll equipped
with a Start-Stop-But Tne Stop
button may be used during an emergency to
stop the crane should i 'Come necessary.




1554, "Single Failure Proof Cranes" (cont'd):

3.4 Emergency Repairs

QPQJierP"\t: Means should be provided for !‘n::g,;'r’:"‘(j'
ad justing or replacing the failed
component (s) or subsystem (s) when
failure of an active component or
subsystem has occured and the load
supported ang retained in the safe
(temporary) pusition with the handlinag
system immobile; or a means provided for
safely transferring the immobilized
hoisting system with its load to a safe
laydown area that has been designed to
accept the load while repairs are being
made ,

Actual: Polar Crane design complies with this
requirement. "epending on failure,
repairs can be made in place while load
is safely suspended or load may be
manually transferred to a safe laydown
area that will accept the load while
repairs are being made.

Section 4.1, Reeving System -

Requirement : L Nual reeving system each providing
separate load balance on the head and
load blocks through a configuration of
ropes and rope equalizers.

Rope sizing should include
impact loads, acceleratior
stops. Maximum loac (includin

£ e bla Poannac) A o
and 1nertla forces on eacnh

wire rope in the dual reeving system with
the MCL attached should not exceed 10% of
manufacturers published breaking strength.

Maximum fleet angle from drum to lead
sheeve in the load block or between
individual sheaves should not exceed (3
1/20) at any one point during hoisting
except that for the last 1M of maximum
1lift elevation the fleet angle may
increase slightly. Use of reverse hends
should be limited.

Piteh diameter of runmnina sheaves should
be selected in accordance with CMAA

Specification 70.

VI-9




NUREG 0554, "Single Failure Proof Crane