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FORENORD .
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This, Technical Evaluation Report was prepared by Franklin Researcti Center
under a contr'a'ct' with the U.S. Nuclear Regulatory Com:niss' ion (Office of

Nuclear Reactor Regulation, Division of Operating Reactors) for techni, cal
assistance in support of NRC operating reactor licensing actions. The

technical evaluation was conducted in accordance with criteria established by

the NRC. ..
.

Mr. C. R. Bomberger and Mr. I. H. Sargent cortributed to the technical

. preparation of this report througn a subcontract with WESTEC Services, Inc.
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'l.'' INTRODUCTION
~

,

'
-

. . . - ,

l.1 PURPOSE OF REVIEW
, ,

-

,,

This technical evaluation report documents an independent review of
, ,

general lead [ handling policy and procedures at .the .cairyland Power Cooperative's
(DPC) Lacrosse Boiling Water' Reactor (LKCBWR) . This evaluation was performed

] with the following objectives: .
. - - - . . .

o to assess conformance to the general load handling guidelines of
NUREG-0 612, " Control of Heavy Loads' at Nuclear Power Plants" [1] ,
Section 5.1.1 --..

. ..

o to assess conformance to the interim protection measures of
NUREG-0 612, Section 5.3.

1.2 GENERIC BACKGROUND
-

*

.

E Generic Technical Activity Task A-36 was established by the U.S. Nuclear

Regulatory Commis.sion (NRC) staff to systematically examine staff licensing
criteria and the adequacy of measures in effect at operating 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 letter issued by
the NEC staf f on May L7,19.78 (I2) to all power . reactor licensees, requesting
in#cemation concerning the control of heavy loads near spent fuel.

The results of Task A-36 were reported in NUREG-0 612, " Control of Heavy

Loads at Nuclear Power Plants." The staff's conclusion from this evaluation
was that existing measures to control the handling of heavy loads at operating
plants, although providing protection from certain potential problems, do not

.i.b adequately coxer. thy major causes of load handling accidents and should be
upgraded. -

-.

In order to upgrade measures for the control of heavy loads, the staff -

developed a series of -guidelines designed to achieve a two-part objective
using an accepted approach or protection philosophy. The first portion of the

.,

objective, achieved through a set of general guidelines identified in
. NUREG-0612, Section 5.1.1, is to ensure that all load handling systems at

4.__ -1- . i
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nuclear power plants are designed'and operated so taa their probability of

f ailure is uniformly small and appropriate for the . critical tasas in which

they are employed. The second portion o# the staff 's oojective, achieved

through guidelines identified in NUREG-0612, Sections 5.1.2 through 5.1.5, is

to ensure ,that, for load handling systems in area,iw'n'ere their f ailure "m'ight
'

,

. result in significant consequencesi either -(l) features d're provided, in
addition to those requ rr'ed for all' load'ha'ndliny,s' st, ems, to ensure that they

,

potential for a load drop is extremely small (e.g., a single-f ailure-proof

crane) or (2) conservative evaluations of load-handling accidents indicate

that the potential consequences of any load drop are acceptably small.

Acceptability of accident consequences is quantified in NUREG-0612 into four

accident analysis evaluation criteria.

A defense-in-depth approach was used to develop th,e staf f guidelines to
_

ensure that all load hancling systems are designed and operated so that the ir

probability of f ailure is appropriately small. The intent of the guidelines

is to ensure that.the licensees of all operating nuclear pcwer plants perform

the following:
,

'

o define safe load travel paths through procedures and operator training
so that , to the extent practical, neavy loads are not carried over or
near irradiated fuel or safe shutdown equipment

, , ,

o provide sufficient operator training, handling system design, load
handling instructions, and equipment inspection to ensure reliaole
operation of the handling system

.

Staff guidelines resulting from the foregoing are tabulated in Section 5

of NUREG-0 612. Section 6 of NUREG-0 612 recommended that a program be

initiated to ensure that these guidelines are implemented at operating plants....

: -- . ._
s

1.3 PLANT-SPECIFIC BACKGROUND
.

On December 22, 1980, the NRC issued a letter [3] to DPC, the Licensee

for the Lacrosse plant, requesting that the Licensee review provisions for the

handling and control of heavy loads at the Lacrosse plant, es 21uate these

provisions with respect to the guidelines of NUREG-0612, and provide certain

additional information to be used for an independent determination of

* O -2-
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conformance to these guidelines. 'On June 1,19 81, DPC provided the initial
.

response (4) to this request. Additional information was.provided on February
"

24, 1982 [5] and August 25,1982 J6] . .

A draf t technical evaluation report based upon ,th,e,se submittals was,
prepared dnd . informally transmitted.to the Licensee for r,eview and comment.
On November 16, 1982, a telephone bonfer'ence call was conducted with

' ,

.-

~ representatives of the NRC, FRC, and DPC to discuss unresolved issues.' As'a.
result of this call, additional' informatio'n was forwarded by DPC on November
24, 1982 (7) and is incorporated into this technical evaluation.

. ..

_. .

.

- -

.. . . . .. . .
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2 .* EVALUATION
d

-
.. .. ,

This section presents a point-by-point evaluation of load handling
, ,

provisions at the Lacrosse plant with respect to NRC staf f guidelines provided
i in NUREG-0 612. Separate subsections are provided-fdt both the general * '

,

guidelines of 'NUREG-0 612, Section ,5.1.1 And the interim deasures of
- NUREG-0 612,- Section 5.3.' In sadh' case,'the guide 1ine or interim measu.re is

,,, ,

presented, Licensee-provided information is summarized and evaluated, and a
conclusion as to die extent of compliance, including recommended additional

, ,

action where appropriate, is presented. These conclusions-are summarized in

Table 2.1.
' "

2.1 GENERAL GUIDELINES
' '

. The NBC has established seven general guidelines which must be met in
order to provide the defense-in-cepth approacn for the handling of heavy loads.

,

Tnese guidelines consist of the following criteria from Section 5.1.1 of

NUREG-0 612 :'

.

o -Guideline 1.- Safe Load Paths'

o . Guideline 2 - Load Handli,ng Procedures , ,

o Guideline * 3 Crane-Operator Training * *

o Guideline 4 - Special Lif ting Devices

o Guideline 5 - Lifting Devices (Not Specially Designed)
,

o Guideline 6 - Cranes (Inspection, Testing, and Maintenance)

o Guideline 7 - Crane Design.

These seven guidelines should be satisfied by all overhead handling..

systems and programs in order to handle heavy loads in the vicinity of the
reactor vessel, 'near spent fuel in the' spent fuel pool, or -in other areas
where a load drop may damage safe shutdown systems. The Licensee's
verification of the extent to which these guidelines navt been satisfied and

an evaluation of dais, verification are contained in the succeeding paragraphs.,

(
!

.

.

& -4- .
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2.1.1 NUREG-0 612, Heavy Leads Ove'rhead Handlina Systems

a. Su mmarv of Licensee Stat'ements and Ccnclusions -

The Licensee stated that a rhview of load handling systems at the

Lacrosse plant indicates that the 50-ten reactor b.uilding polar crane ts the
'

only load handling system subject td NUREG-0612. * ,

|

The Licensee alsorstated 'that' the- fue1 transfer bridge contains a,

hoisting mechanism for handling. fuel elements, both new and irradiated, and
control rods. However, the capacity of the hoisting mechanism is physically
limited to the weight of a fuel element or less. Fur ther, .an overhead bridge

crane is located in the turbine building and' a' gantry :rane is located
outside; neither is capable of a load drop in the proximity of any system or

component required for plant shutdown or decay heat removal.
_. . .

b. Evaluation and Conclusion
.

on the basis.of an independent review of the data provided, the Licensee's
conclusions regarding the applicability of NUREG-0612 ars consistent with the
general guidelines of NUREG-0 612, Section 5.1.1.

~

2 ~.1. 2 Safe Load Pa ths._ (Guideline' 1, NUREG-0 612, Section 5 71.1(1) L

" Safe lead paths should be defined for the movement ef. heavy loads to
minimize the potential for heavy loads, if dropped, to impact irradiated
. fuel in the reactor vessel and in the spent fuel pool, or to impcet safe

shutdown equipment. The path should follow, to the extent practical,
structural floor members, beams, etc. , such that if the load is dropped,
the s tructure is more likely to withstand the impact. These load paths
should be defined in procedures, shown on equipment layout drawings, and

'7' clearly marked.cn the floor in the area where the load is to be handled.
Deviations from defined load paths should require written alternative~ ~ ~

procedures approved by the plant safety review ccmmittee."
,

a. Summary of Licensee Statements and Conclusiens

Several drawings, (Figures 6.1 through 6.6 of Reference 5) identify the
safe load path of the fuel shipping cask, the location of the spent fuel pool,

~

the reactor vessel head and shield plug setdown area, the canal plug and its

4-__. -6-
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storage area wnen refueling, and $he decay heat pump and heat exchanger. The
,

decay heat piping enters and exits the forced circulating. pump (FCP) cubicle,

where it connects to the LA FCP legp piping. *

,

The Licensee has identified safe load paths 'or, h,aavy loads handle,d, by
the reactor building crane. These load paths are designa,ted and defined in

the LACBWR operating pro,cedures mahual. ' Th'e responsibility for following; , ,

I these load paths is delegated to the load supervisor.- Temporary and permanent -

changes to procedures are controlled by ad' inistrative controls which requirem

review and approval by the plant operations' review committee.

In addition, the Licensee stated that the specific load path for the cask

is designated in a cask handling procedure. A change in procedure requires a

review and approval by the plant operations review committee.

.. . .

b. Evaluation
-

The Licensee's approach to the designation and definition of safe load

paths at the Lacrosse plant is consistent with that required by this

guideline. The Licensee's use of a designated load supervisor delegated with

the responsibility of ensuring that load paths are followed is an adequate
' ' ~

alternative to load path marking.
. ... .. . . . .

c. Conclusion and Recommendation

The Lacrosse plant complies with Guideline 1 of NUREG-0612.
'

2.1.3 Load Handling Procedures, (Guideline 2, NUREG-0 612, Section 5.1.l f 2)]

-- "Proceduras shjuld be developed to cover load handling operations for
heavy loads that are'or could be handled over or in proximity to
irradiated fuel or safe shutdcwn equipment. At a minimum, procedures
should cover handling of those loads listed tn Taole 3-1 of 'NUREG-0612.
These peccedures should include: identification of required equipment;
inspections and acceptance criteria required before movement of load; the
steps and proper sequence to be followed in handling the load; defining

'

the safe path; c'nd other special precautions."

!

l

'A -7- ,
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a. Summary of Licensee Statement's' and Conclusions
. . c

The Licensee has stated * that load handling operationi~are conducted in

accordance with reviewed and approved procedures on which operators have been

trained 'or briefed. All load handling operations involving movement of. .the
.. . ..,

,

reactor ve'sse.l.. head,. the snield plugs, the insulation cover, the head piping,

and the canal plug are contain,ed in prochduies in the Lacrosse Operating
~ '

,

Manual, Vol. VI.
'

.
- - - . .

Special procedures were developed for use with the 'FCP, irradiated fuel
,

shipping cask, and other casks that have been handled in the reac. tor containment

building. - --

The procedures for the handling of heavy loads by the reactor building

crane include the follcwing: identification of required equipment, inspections

and acceptance of ~ equipment as prere'quisites, the seque'nce of the lif t, the

load path to be followed, and precautions and other instructions, all of which

are apprcved in accordance with administrative procedures.

>
*

b. Evaluation and Conclusion

.The Licensee's description and implementation of procedural controls on

load handling at the. Lacrosse plant comply with. Guideline 2.of NUREG-0 612.

.

2.1.4 Crane Ocerator Training (Guideline 3, NUREG-0612, Section 5.1.l(3))

" Crane operators should be trained, qualified, and conduct themselves in
accordance with Chif r/ 2-3 of ANSI E3 0.2-1976, ' Overhead and Gantry
Cranes' [S] . "

.-.

# -'

Summary of'LiEggsee sta pments and Conclusionsa.

The Licensee has stated that Lacrosse crane operators are _qualifled to

Lacrosse Adminis trative Control Procedure 23.1, "LACSWR Crane Operator

Qualification and Certification," which encompasses the requirements of ANSI .

B3 0.2-197 6 with respe'ct to operator training, qualification, and conduct.

>

'

@Udd FranWin Research Center
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.

b. Evaluatien
,

Crane operator training" at the Lacrosse plan't 'is consi'dered to meet the.
intent of tne guideline cased on the Licensee's verification that the program

meets' the provisions of ANSI B30.2-1976. , " ,
, ,,,,

d . s ...
,

,

' ~
*

c. ' Conclusion '

'

,
. . . .*

~~
.. . . . . . . . . .

The Lacrosse plant complies with Guideline 3 of NUREG-0612.
.

2 .1.5 Soecial' Lif ting Devices (Guideline 4, NUREG-0 612, Section S.I.l(4))

'

"Special lifting devices should satisfy the guidelines of ANSI
N14 . 6-197 8, ' Standard for Special Lif ting Devices for Shipping Containers
Weighing 10,000 Pounds (4500 kg) or More for Nuclear Materials' [9].
This standard should apply to all~ special lif ting devices which carry
. heavy loads in areas as defined above. For operating plants, certain
inspections and load tests may be accepted in lieu of certain material
requirements in the standard. In addition, the stress design factor

- stated in Section 3.2.1.1 of ANSI N14.6 should be based on the combined
. maximum static and dynamic loads that could be imparted on the handling
device based'on characteristics of the crane which will be used. This is
stress design factor on only the weight (static load) of the load and of
the intervening components of the special handling device [NUREG-0 612,.

Guideline 5.1.l(4)] ."
.. .

. . . _ . .. . . .

- a. Summary of Licensee Statements and Conclusions

The Licensee has stated that, prior to use at the plant site, lif ting

devices for casks -are verified to be capable of the desired lif t by the '

requirement of certain tests, inspections, material certifications, and design

data, as appropriate, from the manufacturer. In addition,- a load test of the

'7'' lif ting device is performed onsite. These actions ensure conformance to the
.. .. .

guidelines 'of ANSI N14.6-1978. .

Lifting devices used for other heavy loads handled by the re' acto'r*

building crane, except for the insulation cover and the FCP, are of unique

designs, and each is sed only on its associated load. These lifting devices

are -inspected prior to and -immediately af ter each. load is lif ted. Lifting

devices for the insulation cover and FCP are commercial wire rope slings and

4 -9-
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|

conform to ASSI B3 0.9-19 71. Tnese' lifting slings are inspected and tested in
accordance with approved procedures and programs. - -

,

Subsequently, the Licensee stated that, based on review and comparison,
LACBWR does not have any special lif ting devices as defined in ANSI ..

N14 . 6-197 8'. However, if any are to be used with the reac, tor building crane
(polar crane) , they will, be in, comhlia,nce ,with ANSI N14.6.

~

, The designated lif ting devices 'for the reac' tor vessel' head, shield plugs,
'

and transfer canal shield plug, are unique configurations of commercial
lifting devices. The designated lif ting rig for both the . vessel head and
shield plugs is a commercial 3-part wire rop 6 s*Iing with appropriate clevises
and turnbuckles for leveling purposes. The weakest part of the lif ting rig is

die alloy steel' oblong link at the top of the 3-part sling. It is rated at

37 tons with a safety factor of 5, whien is in excess of that required by
~

CMAA-70 for crane dynamic loading, inclusive of a 20% dead weight f actor.

The designated lif ting device for the transfer canal shield plug is made
of commercial obicng links at.; chain shackles. The weakest part is the link

'

with a load rating of 9.6 tons with a safety factor of 5, which is in excess

of that required by CMAA-70 for crane dynamic loading, inclusive of a 20% dead
' '

weight factor.
. ... . . .

LACBWR maintains a regular inspection program of which these lifting
devices are a part. LACBWR does not currently have yokes and special lif ting
devices as defined in ANSI N14.6-1978; however, some have been used. Those

lifting rigs were verified to have been designed, fabricated, tested, and
inspected by the owner. This was required. in accordance with the LACBWR

'7'' quality assurance program.
-~ -

.

_

.

b. Evaluation ~- *

The Licensee's contention that LACBWR has no special lif ting devices is
acceptable because none of the designated lif ting devices, which censist of

'

wire rope slingp'or chains, are considered to be special lif ting devices as
defined in ANSI N14.6-1978. Additional actions, such as inspection prior to
and immediately af ter load lif t and testing in accordance with approved

.

-edStds -10- *

.
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procedures, enhance load handling ' reliability of these devices and are
consistent with the requirements of this guideline.. - ,

The Licensee has indicated that prior to use at the plant site, the

capability of lifting devices for cask's are verified, by,the manuf a,cture,r,
through th'e requirements of certain . tests, inspections, material

certifications, and design data. - In additibn, a load test of the lif ting
device is' performed onsite. Inese tests and ma:rufacturer verifications meet -
the intent of this ' guideline. Eowever, the Licensee should ensure that
verification from the manufacturer and onsite load tests comply with the

"

requirements of ANSI N14.6-19 78. , ..

c. Conclusion

The Lacrosse-plant complies with Guideline 4 of NUREG-0612 based on the

Licensee verific'ation that cask lif ting devices and onsite load tests comply
with ANSI N14.6-1978 guidelines.

2.1.6 Lif tine Devices (not specially desicned) [ Guideline 5, NUREG-0612

Section 5.1.l(51]-

" Lifting devices that are. not specially designed should be ins.talled and
used in accordance with the guidelines of ANSI B30.9-1971, ' Slings'
[10]. However, in selecting the proper sling, the load used should be
the sum of the static and maximum dynamic load. The rating identified on
the sling should be in terms of the ' static load' which produces the

"

maximum static and dynamic load. Where this restricts slings to use on
only certain cranes, the slings should be clearly marked as to the cranes
with which they may be used."

~7' a. Summary of Licensee Statements and Conclusions
--- . . ,,

The Licensee has stated that lif ti'ng devices for the insulation cover and
'

FCP are commercial wire rope slings and conform completely to ANS'I B3O.9-1971

requirements. The inspection and testing program for slings includes these

lifting slings.
.

The Licensee states that all general lif ting devices in use at LACBWR are
,

commercially fabricated; none are made by ' plant personnel. The manufacturer

A -11- *
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of these slings provides a rated c' pacity of each sling. The rated loada
'

capacity-is based.on a design safety factor of 5... ,Some slings are ordered to

include a proof test by the manufacturer, and all, slings have tags stating the
,

' rated load capacity.
.;

In ri'gging slings, due allowance is.made for.$ari$tions and unusual
conditions of the sling appli' cation. In'hahdling the load, all slack in the

- . .,. .

sling is taken up carefully before beginning the lift. The start of the lif t .

is done at the slowest crane speed with no']erks. Acceleration and
t deceleration rates are as low as is possible to limit dynamic loading. The

50-ton' main hoist' speea of the react'or build,ing, crane is 12 feet 'per minute
(f pm) , maximum, and the 5-ton auxiliary hoist speed does not exceed 25 fpm.*

LACBWR.has no restrictions on sling-crane combinations. ' Rigging
,

instructions ~on sling-load combinati.ons ensure an adequate safety margin on

the sling. Sling selection for a lif t that does not have a designated lif ting .

j rig is made by the load supervisor, whose responsibility includes selection
for an adequate safety margin for the lift.

LACBWR does not repair any * slings, and replacement is based on thet

conservative inspection criteria of ANSI B30.9.
. .

.. . . . . . . . . . .

b. Evaluation

Lif ting devices for the insulation cover and the FCP conform to ANSI
B3 0.9-19 71. , All other commercially fabricated general lif ting ' devices are
selected on the basis of a design safety f actor of 5, as specified in ANSI

B30.9. Slings are marked with rated load capacity, which may not include.'

7" dynamic loading. Since the hoisting speeds at the Lacrosse plant arei
~~ .

relatively slow, an contribution from,the dynamic effect would be
.

insignificant and may be disregarded. A formal inspection and testing program'

-for slings is in ef fect, and replacement is based on the conservative . ;

inspection criteria of ANSI B30.9.

Therefore,,- lif ting devices at LACBWR satify the requirements of this

. guideline.
'

I
,

.

A -12- -
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c. Conclusion . .<

"" 'Ihe Lacrosse plant complies with Guideline 5l
. . .

2.1.7 Cranes - (Inspection, Testing , and Maintenance). IGuideline 6, NUREG,-0 612,

Section 5.1.l(6)] , , ,,

"The crane should be inspecteb, te[tqd and ma,intain d in accordance with
i ,

! Chapter 2-2 of ANSI B30.2-1976,.. ' Overhead and. Gantry . Cranes,' [8] with ,

the exception that tests and inspecti.ons should be performed prior to use
when '.t is not practical to meet the frequencies of ANSI B30.2 for
periglic inspection and test, or where frequency of crane use is less
than che specified inspection and test frequency (e .g . , the polar crane
inside a PWR containment may only be used.every 12"to 18 months during
refueling operations and is generally not accessible during power
operation. ANSI B30.2, however, calls for certain inspections to be
performed daily or monthly. For such cranes having limited usage, the
inspections, tests, and maintenance should be performed prior to their

use)." -- - -

.

a. Summary of Licensee Statements and Conclusions

~

The Licensee has stated that all elements of Chapter 2-2 of ANSI B30.2-

197'6 with respect to inspection, testing, and maintenance are incorporated in
Preventive Maintenance Procedure M-37-01, currently in use at the Lacrosse

plant.
, ,,, ,, , , .

b. Evaluation

Tne Iacrosse plant complies with Section 5.1.l(6) of NUREG-0 612 on 'the

basis of its use of plant procedures which comply with ANSI B30.2-1976,
'

. Chapter 2-2.
- - ~

,

*

..
'

c. Cenclusion .

,
-.

Tne Lacrosse plant complies with Guideline 6 of NUREG-0612.
. .

.

2.1.8 ' Crane Design (Guideline 7, NUREG-0 612, Section 5.1.l(7)1

"The crane should be designed to meet the applicable criteria and

guidelines of Chapter 2-1 of ANSI B30.2-1976, ' Overhead and Gantry
Cr anes, '' and of CMAA-70 [11], ' Specifications for Electric Overhead

f

edf3bs ~13~ ' '
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Traveling Cranes.' An alternative to a specification in ANSI B30.2 or

CMAA-70 may be accepted in lieu of specific compliance if the ' intent of
'

tne specification' is satisfied."
'

~~- '

.. . .

' a.- Summarv of Licensee Statements and Conclusions
..1 . . . . . .

The k,icensee has stated that ,the rdactor' containment bu'ilding crane was
'

'

designed and construct,ed to Allis-Chalmers procurement specification 41-552
' '(Sargent and Lundy Specification W-1759) . The 's'pe'cifications therein have

been compared to those in Chapter 2-1 of ANSI B30.2-1976 and found to be

equivalent. ,,,

The reactor building polar crane was buil't to the requirements contained
in EOCI Specification 61. Dynamic load factors from this specification were

incorporatsd into the crane design. The 50-ton main hoist speed is 12 fpm,
maximum. The maximum 5-ton auxiliary hoist speed is 2'5 fpm. The maximum

i

bric;ge speed is 50 fpm. The trolley speed is 20 fpm, maximum. All of these
speeds are well within the i= pact allowances of EOCI-61. The loads lifted by

this crane at LAC 3WR are significantly less than crane capacity. This factor

also reduces the potential'for dynamic loads to approach the rated crane
,

,

capacity during lif ts.

The August 2.5., .19.82. submittal (6] provided significant details of the

I crane design and indicated equivalency to Chapter 2-1 of ANSI B30.2-1976 and a

; degree of reliability consistent with CMAA-70. Information provided in this
1

-

j- submi tal included the following:

| 1. Impact allowance - this criterion is not an issue for the LACBWR due
to the slow hoisting speeds (main hoist maximum speed is 12 fpm;
auxiliary hoist maximum speed is 25 fpm) .; . . .

: .. .

j
~

2. Mrsional forces - the crane ,is of box girder construction with all
loads located equally between the girders.'

-.

3. Bending stress - no wind loading calculations are needed since the
cr ane is located indoors.

<
~ 4. Iongitudinal stiffeners - none are used.

; e .

5. Allowable compressive stress - the b/c ratio is 25.3 and therefore
within the specifications of CMAA-70. |

1

& -14-' -
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'

6. Fatigue considerations - this criterion is not an issue since the

crane, in 17 years,of operation,. has not lif ted]a load gre' ter thana
80% of the design load. -

' ~

7. Hoist rope requirements '- rated capacity plus the load block does not
' exceed 20% of the rope breaking strength., , ,, ,,

Drum design - the drum wa,s'desi,'gned to' w'ithstand the combined
'

8.
crushing and bending , loa (s. The,drua groove depth and pitch are in
accordance with CMAA-70 spec'ifications. , _The gear design has been

. , ,

done to the maximum allowable horsepower of the motors.

9. Bridge brake design - this specification is not applicable since the
LACBWR crane has no cab.

,,

10. Hoist brake design - hoist brakes meet the requirements of CMAA-70.

11. Bumpers and stops - there are no stops required on the circular
brldge rails. No stops or bumpers are provided for the trolley
because of its slow rate of travel. *

12. Static control systems - this criterion is not applicable since
magnetic controllers are used.

13. Restart protection - spring return push buttons are used for control
systems.

.

b. Evalua tion . - -

.. . .. . .

Based on the design data provided by the Licensee, the reactor building

polar crane substantially meets the applicable criteria of Chapter 2-1 of ANSI

B3 0. 2-19 76. The evaluation provided also indicates that the overall design of

the reactor building polar crane provides a degree of load handling

reliability consistent with CMAA-70.

- - .

~~

c. Conclusici ~~
- .

The reactor building polar crane at the Lacrosse plant complies 'with

Guideline 7.

2.2 INTERIM PROTECTION MEASURES#

.

. The NBC has established six interim protection measures to be implemented |4

at operating nuclear power plants to provide reasonable assurance that no heavy

1

1
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loads will be handled over the spent fuel pool and that measures exist to

reduce the potential for aedidental load drops to-impact on fuel in the core

or spent fuel pool. Four of the six interim measures of the report co'sist ofn

Guideline 1, Safe Load Paths; Guideline 2, Load Handling Procedures; Guideline
' '

3, Crane Operator Training; and Guideline.6, Cranes (Inspection, Testing, and

Ma intenance) . Tne two remaining isterimr me'asures cover the following criter'ia:
"''

'

1. Heavy load technical specifications - ' *

2. Special review for heavy loads handled over the core.

Licensee implementation and evaluation of these interim protection
,

measures are contained in the succeeding paragisphs of this section.

2.2.1 Technical Soecifications (Interim Protection Measure 1, NUREG-0 612,

Section 5.3 (1)]
,

,

'

" Licenses for all operating reactors not having a single-f ailure-proof

overhead crane in the fuel storage pool atea should be revised to include
a specification comparable to Standard Technical Specification 3.9.7,
' Crane Travel - Spent Fuel Storage Building,' for PNR's and Standard
Technical Specification 3.9,6.2, ' Crane Travel,' for BWR's, to prohibit
handling of heavy loads over fuel in the storage pool until implementa-

,

tion of measures which satisfy the guidelines of Section 5.1 (of
NUREG-0 612 ] . "

, ,

.. . . . .. .

a. Summarv of Licensee Statements and Conclusions

. Licensee-provided information has identified LACBWR Technical Specifica-
tion 4.2.8.5 'to impose the following requirements for items that can be

handled in or near the FESW:

"4.2.8.5 With .the exception of a spent fuel shipping cask, the core- - -

# -- spray bundle, the transfer canal shield plug and the other components and
fixtures that are normally located and used within the spent fuel storage
well, no objects heavier than a fuel assembly shall be handl.ed over the
spent fuel storage well.

The Licensee also states that other technical specifications (4.2.19 and

2.12.5) impose requir,ements for containment isolation and FESW water levels
when handling a heavy load.

Handling the spent fuel cask over spent fuel in the pool is required

because of the fuel element storage configuration. In addition, the Licensee

#a -16-
'
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stated that present technical specifications fully contro.1 the handl.ing of .

heavy loads over fuel in the*FESW; no new' technical specifications or changes

are contemplated or proposed. ..

. ,

.. . .. ..

b. Evaluation s . .,

.-.
,

,

The existence of LACBWR Technical, Specification 4.2.8.5, which prohibits

the movement of heavy loads over spent fuel (with''lIim'ited exceptions) substani
,

tially satisfies the requirements of this interim measur'e. However, exemption

of several items in the spent fuel pool does not satisfy th,e requ.irements of

this interim measure. No information ha- been provided 'to demonstrate that*

specialized procedures and precautions exist to prevent or limit the movement4

of these heavy loads over spent fuel in the FESW. In addition, no reasons are

given for excepting the core spray bundle and the transfer canal shield plug.
'

The remaining it' ems, identified only as "other components and fixtures that

are normally located and used within the FESW," lack definition and could be

subject to the interpretation of the crane operator.
.

d. Conclusion and Recommendations

The Lacrosse plant does not comply with this interim protection meas'bre;
' '~

to comply fully, the L[censee should prohibit movement of any heavy load over
rpent fuel assemblies in the FESW.

'
2.2.2' Admini'strative Control s (Interim Protection Measures 2, 3, 4, and 5,

NUREG-0612, Sections 5.3 (2 )-5.3 (5))4

" Procedural or administrative measures [ including safe load paths, load_ ,-

handling proqedares, crane operator . training, and crane inspection] .. .c _. -
can be accomplished in a short time period and need not be delayed for
completion of evaluations and modifications to satisfy the guidelines of

Section 5.1 (of NUREG-0 612] . "
'

a. Summary of Licensee Statements and Conclusions
,

Summaries of Licensee statements and conclusions are contained in discus- .,

sions of .the' respective genera 1' guidelines in Sections 2 .1. 2 , 2 .1. 3 , 2 .1. 4 , i

and 2.1.7. -|

dTI$Es -17-
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.

b. Evaluations, Conclusions, and Recommendations
-

. ._. ,

Evaluations, conclusions, and recommendations are contained in ,

'

discussi ns of the respective gene'ral guidelines in Sections 2 .1. 2 , 2 .1. 3 ,

2.1.4, and 2.1.7. -- - - .

s ..

.-
- |

2.2.3 Special Review for Heavy Loads Handled Over.the Core [ Interim Protection
'

Measure 6, NUREG-0 612, Section 5.3 (6)] - - - - - .

,

". ..special attention should be given to procedures', equipment, and
personnel for the handling of heavy loads over the core, such as vessel ,

internals or vessel inspection tools. This special, review should include
the following for these loads: (1) review-of procedures for installation

of rigging or lif ting devices and movement of the load to assure that
sufficient detail is provided and that instructions are clear and
concise; (2) visual inspections of load bearing components of cranes,
slings, and special lif ting devices to identify flaws or deficiencies

a' propriate repair andthat could liad to failure of the component; (3) p

replacement' of defective components; and (4) verify that the crane -

operators have been properly trained and are familiar with specific
procedures used in handling these leads, e.g. , hand signals, conduct of
operation, and content of procedures."

.

a' . Summary of Licensee Statements and Conclusions

The Licensee has stated that,' prior to each refu'eling '11.e. , the handling

of heavy loads over the core), the procedures are reviewed and revised as
necessary, reviewed by the operations review committee, and a'pproved by the

plant superintendent. Inspection, testing, and maintenance is done in
'

accordance with preventive maintenance procedure M-37-01, currently in use at
Lacrosse plant.

{T,[ In addition, t e special handling and lifting equipment is assembled,
,

inspected, and functionally tested, if ppplicable. Any replacement or repairs
are made at this time prior to use in the refueling. .

.

Further, crane operator qualification is verified and training on the

approved procedures is conducted prior to the operator's handling the core and
.

vessel components..

.

! O -18-
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.

c. Evalua-ion and Conclusien . <

- ... .. ,

The Lacrosse plant cceplies with Interim Protecticn Measure 6.
. .

.

.... . ..

. . .
'

.
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.

3. CONCLUSION
-

. ... .

This summary is provided to consolidate the results of the evaluation

containdd in Section 2 concerning individual NRC's,ta,f,f, guidelines ,into .ap
overall evalua. tion of heavy load handling-at the Lacrosse, plant. Overall

conclusions and recommended ti,ce,nsde action ~s, where -appropriate, are provided
~

.

with respect to both general provisions for load handling -(NUREG-0612, Section -

5 .1~. 5 ) and completion of the staff recommesdations for interim protection
(NUREG-0 612, Section 5.3) .

-..
,

. ..

3.1 GENERAL PROVISIONS FOR LOAD HANDLING

The NBC staff has established seven guidelines concerning provisions for
#

handling heavy loads in the area of de reactor vessel / near stored spent
~

fuel, or in other reas where an accidental load drop could damage equipment ~
~

required for safe shutdown or decay heat removal. The intent of these

guidelines is two.old. A plant conforming to these guidelines will have

-developed and implemented, through procedures and operator training, safe load
travel paths such that, to the maximum extent practical, heavy loads are not

carried over or near irradiated . fuel or safe shutdown equipment. A plant
conforming to thes*e' guId'effies will also' have provided s'uff'icient operator
training, handling system design, load handling instructions,' and equipment
inspection to ensure reliable operation of the handling system.. As detailed'

in Section 2, it has been found that load handling operations at the Lacrosse

plant are consistent with the staff's objectives as expressed in these

guidelines.
..

,

... .. .

3.2 ' INTERIM PROTEC ION MEASURES '

*
., .

'

The NBC staff has established (NUREG-0612, Section 5.3) that certain
'

measures should be initiated to provide reasonable assurance that the handling
of heavy loads will bg performed in a safe manner until final-implementation

of the general ' guidelines of NUREG-0612, Section 5.1 is complete. Specified
t

( measures include . the implementation of a technical specification to prohibit
4

,

1
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.

the handling of heavy leads over fuel in tne storage pool; compliance with

Guidelines 1, 2, 3, and 6 o5 NUREG-0 612, Section 5.1.1; a'r'eview of
~

' '

load-handling procedures and operator trsining; ahd a visual inspection
progr am', including co=ponent repair or replacemen,t, ,as,' necessary , _of cra,nes,

slings, arid special lif ting devices to eliminate tieficiepcies that could lead
~

to component failure. The evaluation.of' information provided by the Licensee
indicates that Lacrosse plant complies with the' staff 's measures for l'nterim- -

protection, with one exception:

o LACBWR should modify the technical specification .to prohibit movement
of any heavy load over spent fuel assemblies in' the FESW.

.. . .
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