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POREWORD

This Technical Evaluation Report was prepared by Franklin Research Center
under a contract with the U.S. Nuclear Regulatory Commission (Office of
Nuclear Reactor Regulation, Division of Operating Reacturs) for technical
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. Sarjent contributed to the technical
preparation of this report through a subcontract with WESTEC Services, Inc.

.«w. Franklin Research Center
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1. INTRODUCTION

i.l PUR.OSE OF REVIEW

This technical evaluation repott documents an independent review of
general load-handling policy and procedures at Tennessee Valley Authority's
Browns Ferry Nuclear Station Units 1, 2, and 3. This evaluation was performed
with the following objectives:

o to assess conformance to the general load handling guidelines 6:

NUREG-0612, *"Control of Heavy Loads at MNuclear Power Plants® [1],
Section 5.1.1

© to assess conformance to the interim protection measures of
NUREG-0612, Section 5.3.

1.2 GENERIC BACKGROUND

Generic Technical Activity Task A-36 was established by the Nuclear
Regulatory Commissicn (NRC) staff to systematically examine staff licensing
criteria and the adeguacy 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 NRC staff on May 17, 1978 [2] to all power reactor licensees, requesting
information concerning the control of heavy loads near sp;nt fuel.

The results of Task A-36 were reported in NUREG-0612, "Control of Heavy
Loads at Nuclear Power Plants." The staff's conclusion from this evaluation
was that existing measures to control the hanaling of heavy loads at operating
plants, although providing protection from certain potential problems, do not
adequately cover the major causes of load handling accidents and should be

upgraded.

In order to upgrade measures provided to control the‘handling 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 part of the objective, achieved through a set of ge.aeral guidelines

identified in NUREG-0612, Section 5.1.1, is to ensure that all load handling
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systems at nuclear power plants are designed and operated so that their
probability of failure is uniformly small and appropriate for the critical
tasks in which they are employed. The second part of the staff's objective,
achieved through guidelines identified in NUREG-0612, Sections 5.1.2 through
5.1.5, is to ensure that, for load-handling systems in areas where their
failure might result in significant consequences, either (1) features are
provided, in addition to those required for all load handling systems, to
ensure that the potential for a load drop is extremely small (e.g., a single-
failure-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 the staff guidelines to
ensure that all load handling systeins are designed and operated so that their
probability of .‘ailure is appropriately small. The intent of the guidelines
is to ensure that licensees of all operating nuclear power plants perform the
following:

o define safe load travel paths, through procedures and operator

training, sc that, to the extent practical, heavy 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 reliable
operation of the handling system,

Staff guidelines resulting from the foregoing are tabulated in Section 5

of NUREG-0612., Section 6 of NUREG-0612 recommended that a program be initizted
to ensure that these guidelines are implemented at operating plants.

1.3 PLANT-SPECIFIC BACKGROUND

On December 22, 1980, the NRC issued a letter (3] to Tennessee Valley
Authority (TVA), the Licensee for Browns Ferry Nuclear Plant Units 1, 2, and
3, reguesting that the Licensee review provisions for handling and control of
heavy loads at Browns Ferry Units 1, 2, and 3, evaluate these provisions with

respect to the guidelines of NUREG-0612, and provide certain additicnal
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information to be used for an independent determination of conformance to
these guidelines. On June 3, 1982, TVA provided a response [4] to this
request. Based upon this information, a draft Technical Evaluation Report
(TER) wa. prepared and informally transmitted to the Licensee for review and

c.omment.

On Cctober 28, 1982, a telephone conference call was held between the NRC
and TVA to discuss the draft TER. In response to this telephone call, TVA
provided additional information on January 25, 1983 [5), which has been
incorporated into this final TER.

T e
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2. EVALUATION

This section presents a point-by-point evaluation of locad handling
provisions at Browns Ferry Units 1, 2, and 3 with respect to NRC staff
guidelines provided in NUREG-0612. Separate subsections are provided for both
the general guidelines of NUREG-0612, Section 5.l1.1 and the interim measures
of NUREG-0612, Section 5.3. In each case, the guideline or interim measure is
presented, Licensee-provided information is summarized and evaluated, and a
conclusion as to the extent'of compliance, including recommended additional
action where appropriate, is presented. These conclusions are summarized in
Table 2.1.

2.1 GENERAL GUIDELINES

The NRC has established seven general guidelines which must be met in
order to provide the defense~-in-depth approach for the handling of heavy
loads. These guidelines consist of the following criteria from Section 5.1.1
‘ot NUREG-0612:

© Guideline 1 - Safe Load Paths

© Guideline 2 - Load Handling Procedures

© Guideline 3 - Crane Operator Training

© Guideline 4 - Special Lifting Devices

© Guideline 5 - Lifting Devices (Not Specially Designed)

© Guideline 6 - Cranes (Inspection, Testing, and Maintenance)
© Guideline 7 - Crane Design.

These seven guidelines should be satisfied by all overhead load handling
systems and programs used to handle heavy loads in the vicinity of the reactor
vessel, near spent fuel in the spent fuel poocl, or in other areas where a load
drop may damage safe shutdown systems. The Licensee's verification of the
extent to which these guidelines have been satisfied and the evaluation of

this verification are contained in the succeeding paragraph:.

S o
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2.1.1 Overhead Heavy lLoad Handling Systems

a. Summary of Licensee Statements and Conclusions —

The Licensee's review of overhead load handling systems has identified
the follcwing handling systems to be subject to the criteria of NUREG-0612:

© reactor building crane (Units 1, 2, and 3)

© two-operator, self-propelled, full-revolving, truck-type, rubber-tired,
diesel-powered truck crane (yard)

© 4-ton, hook-type, manual chain hoist (units 1, 2, and 3).

The Licensee has also provided an extensive list of more than 100
overhead load handling systems which have been excluded on the basis that a
load drop would not result in damage to any system required for plant shutdown
or decay heat removal for one of the following reasons:

1. There is sufficient physical separation of the overhead handling

system from any system or component required for safe shutdown or
decay heat removal.

2. The system or component over which the load is carried is out of
service while the load handling system is used.

3. The load weighs less than 1000 1lb and is not considered tc be a heavy
load. This weight is a conservative estimate of a fiuel assembly and
its handling device.

In a subseguent submittal [5), the Licensee provided additional

information to substantiate exclusion of the following:

o 3-ton jib crane: The Licensee made a commitment to initiate a design
change report by June 1, 1983 requiring a stop to be installed to
prevent the 3-ton jib crane from swirnging into the critical electrical
panels within its area of coverage.

7.5-ton electric wire rope hoist: The Licensee confirmed that
sufficient physical separation exists to preclude any safety impact on
an 18-inch EECH header shown within the hoist area of coverage on
drawings 47wW200-6 and 47wW200-13.

b. Evaluation and Conclusion

The Licensee's exclusion of above-mentioned systems and numerous others

from compliance with NUREG-0612 is acceptable on the basis of TVA's justifica-

442:\_ -
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tions and additional commitment to incorporate a stop on the 3-ton jib crane
to prevent its swing into the critical electrical panels within its area of

coverage.

2.1.2 Sa’'e load Paths [Guideline 1, NUREG-0612, Section 5.1.1(1)])

"Safe load paths should be defined for the movement of heavy iocads 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 impact safe
shutdown equipment. The path should follow, to the extent practical,
structural floor members, beams, etc., such that if the load is dropped,
the structure is more likely to withstand the impact. These load paths
should he defined in procedures, shown on equipment layout drawings, and
clearly marked on the floor in the area where the load is to be nandled.

Deviations from defined load paths should require written alternative
procedures approved by the plant safety review committee."

a. Summary of Licensee Statements and Conclusion

The Licensee has stated that loads, safe load paths, and handling
procedures for the reactor building crane are contained in Browns Ferry
Mecharical Maintenance Instruction (MMI) 119.

Safe load paths for the truck crane are shown in Browns Ferry drawings
37W300-1, 47W220-1, and 47W220-2.

The 4-ton manual chain hoist (47B/C) is used over hatches to remove
various equipment from lower floors to the elevation-565 floor as shown on
Browns Ferry drawing 44N330. When operating over the hatches shown on Browns
Ferry drawings 47wW220-6, -7, =13, and -14 during unit operation, the hoist
must not lift heavy loads over the core spray pumps and piping.

In a subseguent submittal [5], the Licensee made a commitment to complete
the following actions:
1. MMI-119 will be revised by June 1, 1983 to require the person in

charge of each heavy load lift to walk the predetermined lcad path for
the benefit of the crane operator and the flagman.

2. MMI-119 will be revised by June 1, 1983 to require plant operational
review committee (PORC) approval for any deviation from a safe load
path which will require a heavy load to be lifted over spent fuel or
functional safe shutdown eguipment.

e .
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b. Evaluation

urawings indicate that the Licensee has identilied safe load patns for
the reactius building crane and srfe lo2d areas for the 24-ton truck crane and
the various h¢:.et=, 1In addition, these !cacd vaths and areas are defined in
plant procedures cor:tained in MMI-119.

Although the Licensee has not indicated tha- load paths will be marked,
this objective ¢f providine visual aid for the operator and flagman is
accomplished by havirng the person in charge of tne lift walk the predetermined
load path to ensure that the path is clear riior to the start of the lift.
However, the Licensee should ensure that the duties of the path walker and the

flagman are clearly defined in appropriate procedures.

Further, the method proposed to implement the review and approval of safe
load path deviations is consistent with the intent of NUREG-0612.

c. Conclusion and Recommendations

Browns Ferry Units 1, 2, and 3 comply with Guideline 1 of NUREG-0612

contingent upon Licensee verification that proposed changes in MMI-119 have
been acceptably implemented and that the duties of the flagman with regard to

szfe load handling are defined in appropriate procedures.

2.1.3 load Handling Procedures [Guideline 2, NUREG-0612, Section 5.1.1(2)]

"procedres should 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 shutdown equipment. At a minimum, procedures
should cover handling of those loads listed in Table 3~-1 of NUREG-0612.
Trese procedures should include: identification of required egquipment;
inspections and acceptance criteria required before movement of locad; the
stepe and proper seqguence to be followed in handling the load; defining
the safe load path; and other special precautions.”

a. Summary of Licensee Statements and Conclusions

The Licensee has stated that handlina procedures for the reactor building

crane are contained in MMI-119. 3Handling procedures for the truck crane will

S -10~
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be ceveloped and implemented to meet the reguirements of the interinm
guidelines delineated in NUREG-0612. ‘“dministrative controls for the 4-ton
manual chain hoist will be invoked to ensure that safe handling operations are
maintained over these hatches during unit operation. In a subseguent

submittal, the Licensee made a commitment to incorporate administrative

controls for the truck crane and the 4-ton manual chain hoist into MMI-119 by

June 1, 1983 and to provide the information on this change by June 30, 1983.

b. Evaluation

MMI-119 provides procedural controls consistent with NUREG-0612 for the
movenent of heavy loads cn the refueling floor by tie reactor building crane.
Furth :r, the Licensee's commitment to iaplement administrative controls for

the loads handled by the truck crzne and the 4~-tcn manual hoist meets the

intent of Section 5.1.1(2) of NUREG-0612.

c. Conclusion and Recommendation

Browns Ferry Units 1, 2, and 3 comply with Guideline z of NUREG-0612
contingent upon implementation of acceptable administrative controls for the

truck crane and the 4-ton manual chain hoist.

2.1.4 Crane Operator Training [Guideline 3, NUREG-0612, Section 5.1.1(3)]

*Crane operators should be trained, g.:lified, and conduct themselves in
accordance with Chapter 2-3 of ANSI B30.2-197€., 'Overhead and Gantry
Cranes' [6]."

Summary of Licensee Statements and Conclusions

Licensee has stated tliat gualification reguiremer
crane operators are in Browns Ferry Standa

¥ i
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deternine compliance with ANSI B30.5 with regard to truck crane operator

training .and qualification.

Qualification of operators of hand-powered chain hoists is not required.

b. Evaluation

Crane operator training, qualification, and conduct described in BF 4.3
is consistent with the intent of Section 5.1.1(3) of NUREG-0612. Further,
although operator training outlined in ANSI B30.2-1976 is not required for
such handling systems as the truck crane and the 4{-ton manual chain hoist, the
Linensee should ensure that indoctrination and training covering Brc:ms Ferry
sdministrative controls for these load handling systems are in effect and that

this program complies with applicable requirements of ANSI B30.%, "Crawler,

Locomotive, and Truzk Cranes"; and ANSI R30.16, "Overhead Hoists (Underhung)."

¢c. Conclusion

Browns Ferry Units 1, 2, and 3 comply with Guideline 3 of NUREG-0612.

2.1.5 Special Lifting Devices [Guideline 4, NUREG-0612, fection 5.1.1 (4)]

*Special lifting devices should satisfy the guidelines of ANSI N14.6-1978
{7), 'Standard for Special Lifting Devices for Shipping Con.ainers
weighing 10,000 pounds (4500 kg) or More for Nuclear Materials.' This
standard should apply to all special lifting devices which carry heavy
loads in areas as defined above. For operating plants certain
inspectiorns 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 N1l4.6 should be based on the combined
maximum static and dynamic loads that could be imparted on the handliing
device based on characteristics of the crane which will be used. This is
in lieu of the guideline in Section 3.2.1.1 of ANSI N14.6 which bases the
stress desion factor on only the weight (stactic load) of the load and of
the intervening components of the special handling device."

a. Summary of Licensee Statements and Conclisions

The Licensee states that m S 4 1l lifting
devices, such as the drywell/ / ! n? steam dryer

and moisture separato ifting ¢ i r u y General Electric

Sa
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Corporation (GE) and specified in terms of performance data rather than design
criteria. The Licensee is currently negotiating with GE for the review of
these special lifting Jevices. Such review. along with the Licensee's own

teview, will be completed by July 31, 1983.

Special liftinc devices used with the reactor building crane that were
designed by the Nuclear Engineering 3ranch, pDivisicia of Engineering Design (EN
DES) are being analyzed using the guidalines of ANSI 14 6-1978 and ANSI
B30.9-1979 and supplemented by Sections 5.1.1(5) of NUREG~0612. Res..ts of
this review will be :ubnitied by July 31, 1983.

b. Evaluation

Insufficient inform:tion has been provided to allow a determination of
compliance with respect to Guideline 4. The Licensee should provide an
evaluation concerning compliance with ANSI N14.6 for all special lifting
devices. Further, in performing this evaluation, the Licensee should address

the imposition of both static and dynamic loads when assessing design stresses.

The intent of Guideline 4, in addition to determining that special
lifting devices have been designed and fabricated in a manner consistent with
high reliability, is also to make certain that appropriate steps are taken to
ensu: 2 that these devices are inspected, tested, and maintained so as to
ensure continued reliability. Guidance for a program to achieve the goal is
contained in Section 5 of ANSI N14.6.

Cs Conclusion and Recommendation

1t cannot be determined if Guideline 4 of NUREG-0612 is satisfied at
Browns Ferry Units 1, 2, and 3. The Licensee should proviav a design
comparison of the special lifting designs relative to the criteria in ANSI
N14.6-1978. Purther, the Licensee should implement a continuing compliance
testing program for special lifting devices in accordance with Section 5 of

ANSI N14.6 prior to the next use cf these devices.

T T
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2.1.6 Lifting Devices (Not Specially Desigred) [Guideline 5, NUREG-0612,
Section 5.1.1(5)]

——— | —

"Lifting devices that are not specially designed should be installed and
used in accordance with the guideline of ANSI B30.9-1971, 'Slings' [8].
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.”

a. Surmary of Licensee Statements and Conclision:

The Licensee states that all slings used with load handling systems
subject to NUREG-0612 criteria are inspected and tested in accordance with
Browns Perry MMI-102 (Rigging Equipment Program) which implements the
requirements of ANSI B30.9-1971. With regard to the guideline criteria that
slings should be selected and marked with rated loads based on maximum static
and dynamic loads, the Liceasee indicates that a review is already under way
and that results of such reviéw will be submitted by July 31, 1933.

b. Evaluation

Browrs Ferry Units 1, 2, and 3 satisfy the requirements of this guideline
to a large degree on the basis that current procedures implement the require-
ments of ANSI B30.9-1971. Review of these procedures, however, indicates that
selection and marking of slings are not based upon the maximum static and
dynamic loads which may be experienced by the particular sling. To fully
satisfy this guideline, the Licensee should (l) select and mark slings on the
basis of the maximum static and dynamnic lcads or (2) demonstrate that dynamic
loads that are generated for the crane speeds in guestion constitute a
reasonably small percentage when compared with static loads. The latest
submittal indicates that selection and marking of sling= are being reviewed

1
and that results of this review will be submitted by July 31, 1983.
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c. Conclusion and Recommendation

Browns Ferry Units 1, 2, and 3 partially comply with this guideline. To
fully comply, the Licensee should verify that slings are selected 2nd marked

with rated loads based on the maximum static and dynamic loads.

2.1.7 Cranes (Inspection, Testing and Maintenance) [Guideline 6, NUREG~-0612,
Section 5.1.1. (6

*"The crane should be inspected, tested, and maintained in accordance with
Chapter 2-2 of ANSI B30.2-1976, 'Overhead and Gantry Cranes,' with the
exception that tests and inspections should be performed prior to use
where it is not practical to meet the freguencies of ANSI B30.2 for
periodic inspection and test, or where freguency of crane use is less
than the 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 performed prior to their use.)"

a. Summary of Licensee Statements and Conclusions

The Licensee has stated that inspection, testing, and maintenance
requicements for the reactor building crene are contained in Browns Ferry

MMI-117, which implements the requirements of ANSI B30.2-1976.

ANSI B30.2-1976 is not applicable for inspection, testing, and
maintenance of the truck crane. These requirements are imposed by ANSI
B30.5-1968 (Crawler, lLocomotive, and Truck Cranes), and implemented in Browns
Ferry MMI-130. Periodic inspections are performed by the TVA Power Services

shop crane inspection team in accordance with the requirerents of MMI-130.

Inspection and tes“ requirements for the 4-ton manual chain hoist are
contained in Browns Ferry MMI-102 which complies with ANSI B30.l6-1973,
"Overhead Hoists (Underhung)."

In a subsequent submittal, the Licensee stated that:

© Browns Ferry electrical maintenance instruction EMI-2 currently
provides an adequate electrical checkout of the reactor building crane

.-
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© Jope reeving checks are currently required in freguent inspections by
Division Procedure Manual DPM N74M1S. Browns Ferry MMI-11l7 will be
revised to reflect this requirement by June 1, 1983,

b. Evaluation

Crane inspection, testing, and maintenance at Browns Ferry Unites 1, 2,
and 3 are consistent with the guidance in NUREG-0612 in that MMI-1ll7 is based
on ANSI B30.2-1976. The Licensee has indicated that MMI-ll7 is being revised
to incorporate frequent inspection requirements for rope reeving and that
electrical checkout of the reactor building crane is adequately covered by
EMI-2.

In addition, the use of ANSI B30.5 and ANSI B30.16 inspection, testing,
and maintenance requirements for the yard crane and the 4-ton manual chain
hoist meets the intent of NUREG-0612.

c. Conclusion and kcommendation

Browns Ferry Units 1, 2, and 3 comply with Guideline 6 of NUREG-0612
based on the Licensee's verification of compliance with ANSI B30.2, ANSI
B30.5, and ANSI B30.16.

2.1.8 Crane Design [Guideline 7, NUREG-0612, Section 5.1.1(7)]

"The crane rhould he designed to meet the applicable criteria and
guidelines of Chapter 2-1 of ANSI B30.2-1976, 'Ovarheac and Gantry
Cranes' and of CMAA-70, 'Specifications for Electric Overhead Traveling
Cranes' [9]. An alternative to a specification in ANSI B30.2 or CMAA-70
may be accepted in lieu of specific compliance if th2 intent of the
specification is satisfied."

a. Summary of Licensee Statements and Conclusions

The Licensee has stated that a review of the reactor building crane
design indicates that the crane meets the requirements of CMAA-70 (1975) anc
ANSI B30.2.

The truck cr ane was not analyzed in accordance with CMAA-70 and ANSI

B30.2 because these standards address the design of multiple girder, overhead,
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and gantry cranes. Purchase specifications of this crane required that all
applicable parts of ANSI B30.5-1976 be met. 5 ol

b. Evaluation

Crane design for the Browns Ferry reactor building crane and the yard
truck crane me2ts the intent of NUREG-0612 based on compliance to CMAA-70/ANSI
B30.2 and ANSI B30.5, respectively.

c. Conclusicn

Browns Ferry Units 1, 2, and 3 comply with Guideline 7 of NUREG-0612.

2.2 INTERIM PROTECTION MEASURES

The NRC has established six interim protection measures to be implemented

at operating nuclear power plants to provide reasonable assurance that no
heavy loads will be handled over the spent fuel pool and that measures exist

to reduce the potential for accidental load drops to impact on fuel in the
core or spent fuel pool. PFour of the six interim measures of the report are

Guideline 1, Safe lLoad Paths; Guideline 2, Load Handling Procedures; Guideline
3, Crane Operator Training; and Guideline 6, Cranes (Inspection, Testing, and

Maintenance). The two remaining interim measures cover the following criteria:
l. BHeavy load technical specifications
2. Special review for heavy loads handled over the core.

The status of the Licensee's implementation and the evaluation of these
interim protection measures are summarized in the succeeding paragraphs of

this section.

2.2.1 mTechnical Specifications [Interim Protection Measure 1, NUREG-0612,
Section 5.3(1)) '

"Licenses for all operating reactors not having a single-failure-proof
overhead crane in the fuel storage pool area should be revised to inclnide
o specification comparable to Standard Technical Srecification 3.9.7,
'Crane Travel - Spent Fuel Ctorage Pool Builéding,' for PWR's and Standard
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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."

a. Evaluation

Review indicates :that Browns Ferry Technical Specifications Section 5.5.C
prohibits loads in excess of 1000 lb from being carried over spent fuel in the
spent fuel pool.

b. Conclusion

Browns Perry Units 1, 2, and 3 comply with this interim protection

measure.

2.2.2 MAdministrative Controls [Interim Protection Measures 2, 3, 4, and 5,

*"Procedural or administ{ative measures [incliding safe load paths, load
handling procedures, crane operator training, and crane inspection]...
can be saccomplished in a short time period and need not be delaved for
completion of evaluations and modifications to satisfy the guidelines of
Section 5.1 cof [NUREG-0612)."

a. Summary of Licenses Statements and Conclusions

Summaries of Licensee statements and conclusions are contained in
discussions of the respective general guidelines in Section 2.l.2, 2.1.3,
2.1.4, and 2.1.7.

b. Evaluations, Conclusions, and Recommendations

Evaluations, conclusions, and recommendations are contained in
discussions of the respective general guidelines in Sections 2.1.2, 2.1.3,
2:.1.4, and 2,1.7., b

2.2.3 Special Reviews for Heavy Loads Over the Core [Interim Protection
Measure 6, NUREG-0612, Section 5.3(6))

"Special attention should be given to procedures, equipment, and
personnel for the handling of heavy loads over the core, ctuch as vessel
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internals or vessel inspection tools. This special review should include
the following for these loads: (1) review of procedures for installation
of rigging or lifting devices and movement of the load to assure that
sufficient Jetail is provided and that instructicns are clear and
concise; (2) visual inspections of load bearing components of cranes,
slings, and special lifting devices to identify flaws or deficiencies
that could lead to failure of the component; (3) appropriate repair and
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 loads, e.g., hand signals, conduct of
operations, and content of procedures."”

a. Summary of Licensee Statements and Conclusions

The Licensee stated that a special review for this interim measure was
performed during the implementation of interim guidelines for the reactor

building crane and is currently in MMI-11S.

b. Evaluation and Conclusion

Browns Ferry Units 1, 2, and 3 comply with the criteria of Interim
Protection Measure 6 on the basis of the Licensee's verification that specific

requirements are completed.
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3. CONCLUSIONM

This summary is provided to consolidate the results of the evaluation
contained in Section 2 concerning individual NRC staff guidelines into an
overall evaluation of heavy lonad handling at Browns Ferry Units 1, 2, znd 3.
Overall conclusions and recommended Licensee actions, where appropriate, are
provided with respect to both general provisions for lcad handling
(NUREG~0612, Section 5.l1.l1) and completicn of the staff recommendations for
interim protection (NUREG-0612, Section 5.3).

3.1 GENERAL PROVISIONS FOR LOAD HANDLING

The NRC staff has established seven guidelines concerning provisions for
handiing heavy loads in the area of the reactor vessel, near stored spent
fuel, or in other areas where an accidental locad drop could damage egquipment
required for safe shutdown or decay heat removal. The intent of these
'guidclines is twofold. A plant conforming to these guidelines will have
developed and implemented, through procedures and operator training, safe lcad
travel paths such that, to the maximum extent practical, heavy loadi are not
carried over or near irradiated fuel or safe shutdown equipment. A plant
conforming to these guidelines will also have provided sufficient 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 locad handling operations at Browns Ferry
Units 1, 2, and 3 can be expected to be conducted in a highly reliable manner
consistent with the staff's objectives as expressed in these guidelines. A
need for further Licensee action, however, was identified in the following
areas:

© Develop a program consistent with ANSI N14.6, Section 5 to maintain
the assurance of reliability of special lifting devices.

o Complete the assessment of the design of special lifting devices in
comparison with sections of ANSI N14.6-1578.

© Verify that slings are selected and marked with rated loads based on
the maximum static and dynamic loads.
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3.2 INTERIM ACTIONS

The NRC stnff has established (NUREG-0612 , sécti.-on 5.3) certain measures
that should be initiated to provide reasonable assurance that handling of
heavy loads will be performed in a safe manner until final implementation of
the gerieral guidelines of NUREG-C612, Section 5.1 is complete. Specified
measures include the implementation of a technical spscification to prohibit
the handling of heavy loads over fuel in the storage pool; compliance with
Guidelines 1, 2. 3, and 6 of NUREG-0612, Section 5.1.1; a review of load
handling procedures ard operator training; and a visual inspection program,
including compor.:nt repair or replacement, as necessary, of cranes, slings,
and special lifting devices to eliminate deficiencies that could lead to
component failure. BEvaluation of information provided by the Licensee
indicates that these actions either have been satisfactorily implemented cr
will be implemented in a timely manner at the Browns Ferry plant.
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