TECHNICAL EVALUATION REPORT

CONTROL OF HEAVY LOADS

ANTY | TAHT CAMDPANMY

Vi
- d Uil w T M

FRC PROJECT C5506
FRC ASSIGNMENT 13

NRC CONTRACT NO. NRC-03-81-130C FRCTASKS 340, 341

Prepared oy

Franklin Research Center Author: C.

20th and Race Streets
Philadeiphia, PA 19103 FRC Group Leader:

Prepared for

Nuclear Regulatory Commission
Washington, D.C. 20555 Lead NRC Engineer

April 23, 1984

This report was prepared as an account of work spons.. 2d by an agency of the United States
Government. Neither the United States Government nor any agency thereof, or any of their
amployees, makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for any third party’'s use, or the results of such use, of any information, appa-
ratus, procduct or process disciosed in this report, or represents that its use by such third
party would not infringe privately owned rights

o= XA =S

/’/ 77
qt/()‘/c2 <0 JUUU Franklin Research Center

A Division of The Franklin Institute
The Berjarrun Frankiin Parsway. Phila. Pa 15103 (2 448

000




FRC PROJECT C5506

FRC ASSIGNMENT 13

e » 7 A ./
FRC TASKS 340, “ 1

Prepared by

Franklin Research Center Author
20th anc Race Streets
Philadelphia, PA 19103 FRC Group Leader

Prepared for

Nuclear Regulatory Commission
Washington, D.C. 20555 Lead NRC Engineer

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, or any of their
employees, makes any warranty, expressed or implied, or assumes any legal liability or
responsibility for any third party’'s use, or the results of such use, of any information, appa-
ratus, product or process disclosed in this report, or represants that its use by such third
party would ncli!nfringe privately owned rights

o .

y
LAMJ~~4L AL X

I NAN |
g v [ L',‘/ .

L s - e
Principal Author Woup’Leader Department Directayg
vy 7/ ,J/

Prepared by Pev»ew;d by Approved by
<
/ L
.

Date: Vs S Date a~-273 -'?LL

P

PR——

\UUU Franklir. Research Center

A Division of The Franklin Institute

T™he Benarmun Frankiin Parkway. Phia . Pa 19103 (219) 4481000

Date




TER-C5506-340/341

CONTENTS
Section Title
1 mm Io" - - - - L . - - - . . . - -

1.1 Purpose of Raview . . . . . . . . . . .
1.2 Generic Background . . . . . . . . . . .

1.3 Plant-Specific Background . . . . . . . . .
2 EWAT ION - . - . - - . Ld . . . - - Ll

2.1 General Guidelines . s . . » » * . o ¢ .

2.2 Interim Protection Measures. . " " » " . . »
3 comws IO“ - - . - - - L ] - - - - . - -

3.1 General Provisions for Load Handling . . . . . .
3.2 Interim Protection Measures. . . . . . R . o

‘ mu - . . - - - - . - - - - - -

iid
. TMﬁﬁaizgzlhlnnﬂtCuuu

Page

18
21

21
21

23



TER-C5506-340/341

FOREWORD

This Technical Evaiuation Report was prepared by Franklin Researca
under a contract with the U.S. Nuclear Regulatory Commission (Office of
Nuclear Reactor Regulation, Division of Operating Reactors) 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. Bomberger and Mr. I. H., Sargent contributed to the technical

preparation of this report through a subcontract with WESTEC Services, Inc.
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1., INTRODUCTION

1.1 PURPOSE OF REVIEW

This technical evaluation report documents an independent review of
jeneral load handling policy and procedures at the Carolina Power and Light
Company's (CP&L) Brunswick Steam Electric Plant Units 1 and 2 Plant. This
evaluation was performed with the following objectives:

© to assess conformance to the general locad handling guidelines of

NUREG~0612, "Control of Heavy Loads at Nuclear Power Plants" (1],
Section 5.1.1

© to assess conformance to the interim protection measures of

1.2 GENERIC BACKGROUND

Generic Technical Activity Task A-36 was established by the Nuclear
Regqulatory Commission (NRC) staff to systematically examine staff licensing
criteria and the adequacy of measures in effect at operating nuclear power
plants to assure the safe handling of heavy loads and to recommend necessary
changes in these measures. This ac’' ivity was initiated by a letter issued by
the NRC staff on May 17, 1978 [2] to all power reacto:r licensees, requesting

information concerning the coatrol of heavy loads near spent 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 handling of heavy lcads at operating
plants, although providing ptotoction 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 general 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 tc 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
sccidents indicate that the potential consequences of any load drop arw
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 so
as to ensure that all load handling systems are designed and operated so that

their probability of failure is appropriately small. The intent of the

guidelines is to ensure that licensees of all operating nuclear power plants

perform the following:

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

provide sufficient operator training, handling system design, load
handling instructions, and equipment inspection to assure reliable
operation of the handling system.

Staff juidelines resulting from the foregoing are tabulated in Section 5

of NUREG-0612. Section 6 of NUREG=0612 recommended that a program be initiated

to ensure that these guidelines are implemented at operating plante.

1.3 PLANT-SPECIFIC BACKGROUND

On December 22, 1980, the NRC issued a letter (3] to CPiL, the Licensee
for Brunswick Steam Electric Plant, requesting that the Licensee review
provisions for the handling and control of heavy loads at the Brunswick plant,
evaluate tLhere provisions with respect to the guidelines of NUREG-0612, and

provide certain additional information to be uzed for an independent

-
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determination of conformance to these guidelines. CP&lL responses to this
request were submitted on September 22, 1981 [4], November 16, 1982 [3],
February 3, 1984 [6), and February 6, 1984 [7). Clarifications to Licensee
statements were identified in a conference call conducted on February 21, 1984
(8] and in an additional submittal dated March 20, 1984 [9!. All information

submitted has been incorporated into this technical evaluation.

a3o
Uﬁﬂﬁ Franklin Research Center
A Dnasson of The Fransin insttuse
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2. EVALUATION AND RECOMMENDATIONS

This section presents a point-by-point evaluation of load handling
provisions at Brunswick Steam Electric Plant Units 1 and 2 with respect to NRC
staff guidelines provided in NUREG-0612. Separate subsections are provided
for both the general guidelines of NUREG-0612, Section 5.1.1 and the interim
measures of NUREG-0612, Section 5.3. 1In each case, the guideline or interim
measure is presented, ‘icensee-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 dctcnnc-in-erth approach for the handling cf heavy
loads. These guidelines consist of the following criteria from Section 5.1.1
of 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 handling
systems and procedures used 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 “ive been satisfied, and evaluaticns of

this verification are contained in the su.~eeding paragraphs.

-g-
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Table 2.1. Bcunswick Noclear Power Plant /NUREG 0611 Compliance Mateix
welght Intecin Intecim
o Guldeline 1| Guideline 2 Guideline ) Guldaline 4 Guldeline S Guideiine & Guideline 7 Measure | Measure &
Capacity Safe Load Crane Operator Special Lifting Crane - Test Technical Special
Seavy tLoads _ftons) __Paths  Procedures __ Tealning Devices Slinge  and Inspectlon Crane Design Specifications Atteation
1. Reactor 120/% e v [ - - c c c c
Ppullding
Crane
Shielding/ e c c - - c - e = c
Access Pl
Deywell Head o9 c c - c - - - - c
and Strongback
Reactor Vessel Ll c c - c e - -- - ¢
Head and
Strongback
Steam Dryer .5 c - - c - - - c
and Siim
Assembly
Molsture s1 c c - - c - - - I
Separator and
S1ing Assembly
R.P.V. Service 7 c c - - c - - -— c
Platform and
S1ing Assembly
Mead Strongback s c c - c -- - - = c
RV, Head 2 c c - . - - - - C
Insulat lon and
St rongback
Stud Tensloner 3.5 c c - R - -~ -- -- <
WEPA Filter 2 c c - - C - - - .o
and Sling
Assembly
Spent Fuel 4 C c - -- C - - c -
Pool Gates
and Sling
Assembly

C = Licensee action complies with NUREG-0612 Guideline.

R = Licenses has proposed revisions oc modifications which, when implemented, will be in
- = Mot applicable.

compllance with NUREG-0612.
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Table 2.1 (Comnt.)
Welght Interis intecinm
or Guldeline | Guldeline 2 Guldeline 3 Guldeline 4 Guldeline $ Guldeline & Guideline 7 Measuce | Measure &
Capacity Safe Load Crane Operator  Special Lifting Crane - Test Technical Special

Heavy loads ftons) __Paths _ Proceduces Teaining __Slings __ and Inspection Crane Design Specifications Attention

Spent Fuel 80 c c - c - - - c —_—

Shipping Cask

Fuel Rack and . c c - - c - - c .-

Siing Assembly

Cattle Chute 12 c c - - e - - c —

Shielded Per- 4“3 c c - c -- - - - c

sonnal Work

Bashet

Replacement Fuel c - - - - e c .

Storage Racks

R.V. Head Stud 0.) c c - " - - - —. c

Head Wut and 0.3 c c - - c -~ - - c

Washer Rack

Head Stud Rack 1.8 c c -- -- c -- - -e ¢

Refueling and 0.4 € c - - - - - C -

Secvice Tools

New Fuel €. L [ 5 - - - e - c —

Debrlo Cask i < c — - c - - - c

Invessel Service 4} c c - » -- -- - - c

Platform and

Strongl.ack

Flux Monlitor 2.5 c 4 - - C - e c =

and Shippling

Crate
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Table 2.1 (Comt.)

=
>m we lght Intesim Intecinm
ot Guideline | Guideline 2 Guideline ) Guideline ¢ Guideline § Guideline & Guideline 7 Measure 1 Measure &
Capacity Sale Load Ctane Operator Special Lifting Crane - Test Technical Special
2 Hleavy Loads _ftons) Paths Procedures Training Devices Slings and Inspection Crane Design Specifications Attention
? 1. Refueling 0.8 - - c - - C c C C
‘ Plattorm
B Fuel 0.4 c c - - - -- - c -
' Assemblles
s PWR Fuel 0.7 c c - — o i 12 c o
Refueling and a.4 c c - - - - - C ~
Service Tools =
3. setueling 0.5 - - c - .- c C c 'S
Jib Crane
.
Refueling Tools -~ c c . - - - -- - < e
' Reactor 0.5 c c - - ¢ .- e c .
~ « e
' o &
4. Reactor Building 20 - - [ - - - s « e -
Holsts
RN Pumps and ‘.2 C c - - c - - — i
Sling Assembly
BCIC Pusp and 0. c c - - - - - - oo
Turbine with
Sling Assesbly
HICL Puep and 2 c c - - C - - - -
Turbine with
Sling Assembly
RHUR Secvice 5 € c o =y c - - - .
Water and
Bovster Pusps
with Sling
Assembly
Reclcculat lon b} c C -— - < - g b o
Pumps and Sling
asseml iy Sl DS s ek B -

TPE/O¥PE-90S50-¥aL



Uafauew
e oadg
9 PInEe

wyravy

suoyIesijioads
1vojuyday
1 SIneeeN

LARL L

ubBjsag suwr)

{

Y epyon

pue
suw i)

vopysedsug
ey
9 sujpLepIon

sBiyis

§ SupepIn

L L
uyam
» vy

o))

1A%
1v)oedg
1*pim

1°C s19%s

J

TThujugeiy
103% redg
€ sujIepInn

suwi)

L4

INpeso iy

sujtepIny

syied
“)vg
ey —.Q-I‘b

peory

90t

o°s

susa)

Ajywansy

buyis pue

JRAIVN 2D InNes

usarng fbureavay

nowqbuor g

puv devn
oy e

wedrng

buyeany

Auywassy
bupis pue
S1030M 191¥N

WO IRIRDI))

Ajquassy bujls
pue sdung 1eavn

VO IeINON)

Ataquassy bu)1s
a.:l LELER AR |
1810 SO Ineg

Aluwaer sy

buy s puv sdeng
JajeM FO)A ey
M’.Iub SImIomaIas
. L |

Kiawossy Buyrs
Yiia reabyoyng
iwiom
Jeuar

wiprive

203 1os 210

Kiamassy bujis

Yala s iveuocieo)
1O IBUSY (A0
save i) burprive
203V v 188910

L% |

Kyjowde)

w0

wbyen

s

Kavay

. p—

JUUU Franklin Research Center




TER-C5506-340/341

2.1.1 Overhead Heavy lLoad Handling Systems

a. Summary of Licensee Statements and Conclusions

The Licensee's review of overhead handling systems identified the follow-

ing overhead handling systems to be subject to the criteria of NUREG-0612:
Reactor Building

reactor building crane

refueling platform

refueling jib crane

hand-operated chain hoists
(MR-2,~3,~4,~7,-10,~-11,~-12,-13,-20,-21)

0O 000

Diesel Generator Building

© S-ton single bridge cranes (4)
5=-ton he~d operated chain hoist

Intake Structure:
0 intake structure crane.

Numerous handling devices identified by the Licensee have been excluded
from compliance with NUREG-0612. The fcllowing handling systems were excluded
on the basis that no safety-related equipment or irradiated fuel is located in

close proximity:
Reactor Building

vacuum breakers hoist

CRD and RCIC pumps hoists

valve removal hoist and trolley

contamination equipment room hoist and trolley
gamma scan lead plug hoist

access and hatch covers hoists and trolley
removable platform hoist

neutron monitoring equipment hoist

relief valves hoist and davit

O o0000O0DC0COO

Intake Structure

© intake structure hoist

)
JUUU Franklin Research Center
A Dhvamson of The Fransiin insutute
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Radwaste Building

HVAC equipment hoists and trolley

demineralizer tank hoists and trolley

fuel poocl and waste collector filter hoist and trolley
floor drain filters hoist and trolley

centrifuge hoists.

coo0o0o0O0

The following handling systems were excluded on the basis that no system
or components required for plant shutdown or decay heat removal are located in

the areas where the handling systems are located:
Turbine Building

turbine building overhead traveling bridge
auxiliary bay semi-gantry crane
recirculation pumps hoists

condensate booster pumps hoist

air compressor hoist

O000O0

Shop Cranes and Miscellaneous Hoists

hot machine shop crane

clean machine shop crane

floor plug and offgas filter hoist and t:olley
punps and valves hoist

HVAC equipment hoist

AOG equipment hoist.

0Oo000O0O0

b. Evaluation and Conclusion

The Licensee's exclusion of listed handling systems from compliance with
NUREG-C612 is acceptable on the basis of the Licensee's justification that
either (1) physical separation exists between the handling system and any
safety~-related system or irradiated fuel or (2) no systems or components
required for plant shutdown or decay heat removal are located in the areas
where the handling systems are located.

2.1.2 Safe Load Paths [Guideline 1, NUREG-0612, Section 5.1.1(1)]

"Safe load paths should be defined for the .jovement of 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 impact safe
shutdown equipment. The path should follow, tc the extent practical,

-10=
Jﬁnﬁ anldln Research Center
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structural floor members, beams, etc., such that if the lcad is dropped,
the structure is more likely to withstand the impact. These load paths
should be defined in procedures, shown on equipment layou!t drawings, and
clearly marked on the floor in the area where the load is to be handled.
Deviations from defined load paths shculd require written alternative
procedures approved by the plant safety review comnmittee."

a. Summary of Licensee Statements and Conclusions

All heavy loads have been tabulated with their respective written
procedures (except for replacement of fuel racks). Safe load paths have been
developed, identified in plant drawings, and included in plant procedures.
The Licensee noted that loads are moved by the safest and shortest paths in
accordance with the above procedures and drawings, and with due consideration
to the avoildance of irradiated fuel and safety-related equipment. The
procedures refer operational personnel to the applicable locad path drawings
which, with electrical interlocks, should prevent loads from being carried

over the spent fuel and the reactor except during specific operations.

In lieu of marking the load path, the Licensee stated that Procedure
MP-06 will be revised to require the signalman and crane operator to review
and walk the path to the extent possible prior to load movement. In addition,
deviations to approved load paths are raviewed in accordance with Technical
Specification 6.5, and procedures will be revised to caution users that
deviatiors must be performed in accordance with special procedures prepared by

the Brunswick engineering staff.

b. Evaluation

The Licensee's response clearly states that load paths have been
developed, defined in procedures (except for replacement of fuel storage
racks), and incorporated into drawings which are in turn, included in
appropriate procedures. Load paths have not been marked on the floors;
however, the Licensee's dccision to require the presence of a signalman
checks the path prior to movement is consistent with the intent of load

marking to provide visual aids for the crane operator.

Ty
.Ul Frankiin Research Centar
A Dwvison of The Frankhn inaonse




TER-C5506~340/341

In addition, the Licensee has provided information which verifies that
deviations from established load paths will require written alternatives which
must be reviewed and approved by the plant engineeering staff. Such an
approach is consistent with the criteria of NUREG-0612.

c. Conclusion

Development and implementation of safe load paths at the Brunswick plant
are consistent with Guideline 1 of NUREG-0612.

2.1.3 Load Handling Procedures [Guideline 2, NUREG-0612, Section 5,1.1(2)]

“Procedures should be developed to cover load handling opecrations 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.
These procedures should include: identification of regquired equipment;
inspections and acceptance criteria required before movement of load; the
steps and proper sequence to be followed in handling the locad; defining
the safe path; and other special precautions.”

a. Summary of Licensee Statements and Conclusions

A detailed list of heavy loads and procedures governing the handling of
each load has been supplied by the Licensee, who states that these procedures
meet t4e intent of Section 5.1.1(2) of NUREG-0612 and generally include
sections concerning purpose, responsibility, precautions, special equipment

and descriptions, references, safe load paths, and step-by-step instructions.

b. Evaluation and Conclusion

Spec.fic procedures identified by the Licensee for load handling in the
reactor building have been developed in a manner consistent with Guideline 2.

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

*Crane operators should be trained, qualified, and conduct themselves in
accordance with Chapter 2-3 of ANSI B30.2-1976, 'Overhead and Gantry
Cranes' :10}.°"

-]l2-
Jﬂﬂﬁ Franklin Research Center
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a. Summary of Licensee Statements and Conclusions

The Licensee stated that all crane operators are trained in accordance
with the requirements of ANSI B30.2-1976 without exception, and that Brunswick
plant crane operators are required to requalify annually. To qualify
initially, crane operators are required to receive classroom instructions,
gain practical operating experience, and pass a written and physical
examination. In addition, the immediate supervisor of the crane operator and
signalman is tasked with the responsibility of snsuring that these individuals
conduct themselves in a manner consistent with applicable standards and

procedures.

b. Evaluation

Programs for crane operators at the Brunswick plant satisfy :he require-
ments of this guideline on the basis of the Licensee's verification that
existing programs comply with ANSI B30.2-1976. In additicn, programs exist to

monitor operator conduct following qualification.

¢. Conclusion

Training and qualification of crane operators at the Brunswick plant are
conducted in accordance with the provisions of ANSI B30.2-1976 and Guideline 3

of NUREG~0612.

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

"Special lifting devices should satisfy the guidelines of ANSI N14.6-1978,
'Standard for Special Lifting Devices for Shipping Containers Weighing
10,000 Pounds (4500 kg) or More for Nuclear Materials' [ll]. This standard
should apply to all special lifting devices which cariy 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 hardling 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~0612, Guideline 5.1.1(4))."

-
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a. Summary of Licensee Statements and Conclusions

The following special lifting devices have been identified by the

Licensee for review in accordance with this guideline:

spent fuel cask yoke

shielded personnel work basket lifting apparatus
head strongback

dryer/separator sling

stud tensioner frame

invessel service platform strongback

00 00O0O

These special lifting devices are handled by the reactor building crane
and the intake structure crane, which have maximum speeds of 3 and 13 feet per
minute, respectively. Therefore, based upon guidance contained in CMAA-70,
maximum dynamic loads may be considered to be 1.5% and 6.5% and may be
disregarded. 5

The special lifting devices that have been identified were designed with
a minimum safety factor of 4.5 (yield strength) and 6 (ultimate strength).
Values of design safety factors of the critical components of each device have

been provided for review. Based upon present design, no modifications to
accommodate current standards are planned.

The Licensee stated that the spent fuel cask yoke and the shielded
personnel lifting apparatus are of redundant design and are lifted by a
single-failure-proof crane; therefore, a load drop of equipment handled by

these devices is not considered credible.

All special lifting devices have been load tested; the head strongback
has been load tested to 142% (100 tons) of rated load, whereas the dryer/
separator sling and the spent fuel cask yoke have been load tested to 200% of
rated load. Remaining special lifting devices will be load tested in
compliance with ANSI N.14.6-1978,

Regarding programs for assuring continuing compliance, the Licensee
stated that programs are currently in place or will be fully implemented which
satisfy Section 5 of ANSI N14.6-1978 with the following exception:
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© For the spent fuel cask yoke and the shield perscnnel lifting
apparatus, visual inspections required by Section 5.3.7 are performed
prior to use due to infrequent usuge.

b. Evaluation

Sufficient information has been provided by the lLicensee to provide
reasonable assurances of the design adequacy of the special lifting devices
subject to compliance with NUREG~0612. It is agr2ed that dynomic loads are
reasonably small and may be disregarded. Design safety factors identified in
the Licensee's submittal are well in excess of those required by ANSI
N14.6-1978,

Regarding load tests, the performance of load tests of 21l lifting
devices substantially in excess of 100% of rated load is or will be sufficient
to demonstrate fabrication practices and proof of workmanship of the assembled

devices.

Programs that ensure continued compliance are also satisfactory based
upon the Licensee's statements that programs are in place or will be developed
which comply with Section 5 of ANSI N14.6-1978. The Licensee's proposal to
perform inspections required by Section 5.3.7 on a prior-to-use basis is also
consistent with this guideline.

¢c. Conclusion

Design of special lifting devices and programs to ensure their continued
compliance at the Brunswick plant is consistent with the criteria of ANSI
N14.6-1978 and NUREG-0612, Guideline 4.

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

"Lifting devices that are nct specially designed should be installed and
used in accordance with the guidelines of ANSI B30.9-1971, 'Slings'

[12]. 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' that produces the

ﬁnﬁﬁfziwinﬂuunnﬂstnur
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maximum static and dynamic locad. 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. Summary of Licensee Statements and Conclusions

The Licensee stated that “"non-special® lifting devices are in compliance
with ANSI B30.9-1971 or other applicable standards; however, components were
sized to maintain a minimum safety factor of 5, based on ultimate strength and

with consideration for static load only.

In addition, the safe wcrking load of all slings will be reduced by 15%
to account for maximum dynamic loading and will be appropriately marked to so

indicate. No other restrictions exist on crane use.

Evalaation and Conclusion

Selection and use of slings, including consideration of dynamic loading,

are performed in a manner consistent with Guideline 5 of NUREG-0612.

2.1.7 Cranes (Inspection, Testing, and Maintenance) [Guideline &, 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 tesis and inspections should be performed prior to use
when it is not practical to meet the frequencies of ANSI B30.2 for
periodic inspection and test, or where frequency 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 1? to 18 mcnths 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

CPsL stated that crane inspection, testing, and mazintenance programs at
the Brunswick plant comply with Chapter 2-2 of ANSI B30.2-1976, and with the

Occupational Safety and Health Standards, Secticn 179, 29CFR, Part 1910.
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b. Evaluation and Conclusion

The Brunswick plant satisfies the criteria of this guideline on the basis

of the Licensee's verification that the crane inspection, testing, and

maintenance programs comply with ANSI B30.2-1976.

2,1.8 Crane Design [Guideline 7, NUREG-0612, Section 5.1.(7)]

"The crane should be designed to meet the applicable criteria and
guidelines of Chapter 2-1 of ANSI B30.2-1976, 'Overhead and Gantry
Cranes, and of OMAA-70, 'Specifications for Electric Overhead Traveling
Cranes' [13]. An alternative to a specification in ANSI B30.2 or CMAA-70
may be accepted in lieu of specific compliance if the intent of the
specification is satisfied.”

a. Summary of Licensee Statements and Conclusions

CP&L stated that all cranes and hoists used at the Brunswick plant

(except the refueling bridge) were purchased in accordance with United

Engineers specifications as follows:

1.

2.

4.

The reactor building overhead cranes' specification requires that
these “"cranes shall conform to the latest editions of CMAA
Specification No. 70 for Electric Overhead Traveling Cranes and ANSI
B30.2 for Overhead and Gantry Cranes unless otherwise specified or
noted. "

The reactor building crane is of single-fajlure-proof design. The
Licensee states that details of crane design were provided to the NRC
by letters dated June 18, 1976 [14] and July 26, 1976 [15].

The intake structure crane's specification requires that “cranes
furnished under this specification shall conform to the requirements
of Americzn National Standard Safety Code for Overhead Gantry Cranes,
ANSI B30.2 and the Crane Manufacturers Association of America, Inc.,
Specifications for Electric Overhead Traveling Cranes, CMAA
Specification No. 70."

The refueling jib crane's specification requires that the "Jib crane
shall conform to applicable portions of the following codes: AISC,
NFPA, NEMA, ASA Safety Codes for Cranes, Derricks and Hoists, AWS,
SSPC, ASTM, and ASME Boiler and Pressure Vessel Code, Section VIII,
Division 1, and that the hoist shall be designed to the requirements
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of NEMA and NEC as they apply to a hoist. The jib crane and its
components were designed to withstand seismic events (while fully
loaded) to the extent that a static loading of 1.0g applied in the
direction of least resistance to that locading will not cause any part
of the unit to be overstressed and will not result in a loss of
centrol of load."

The remainder of cranes and hoists (except the refueling bridge) were
purchased in accordance with specifications which require that the
hoist and cranes "shall be furnished and designed in accordance with
the Occupa’icial Safety and Health Administration Standard, 29CFR,
which includes ANSI B30.2-1967. Overhead and Gantry Cranes and
electrical equipment shall conform with the National Electric Code.
All equipment shall be secured in such a manner as not to fall during
a seismic reaction while in an unloaded condition."”

b. Ewvaluation

“ranes and hoists at the Brunswick plant satisfy the criteria of
Guideline 7 on the basis that they were specified to conform to ANSI B30.2,
Q4AA-70, and other equivalent standards (refueling jib crane).

c. Conclusion

Design of cranes at the Brunswick plant is consistent with Guideline 7

the basis of the Licensee's stated compliance with CMAA-70 and equivalent

standards.

2.2 INTERIM PPOTECTION MEASURES

The NRC has established six interim protection measures to be implemented
4

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 poten.ial for accidental load drops to impact on fuel in the core
or spent fuel pocl. Four of the six interim measurL2s of the report consist of
Guideline 1, Safe Load 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:

-

Juu Franklin Research Center




TER-C5506-340/341

l. 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 paragraphs of this section.

2.2.1 Technical 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 tu include
a specification cumparable to Standard Technical Specification 3.9.7,
'‘Crane Travel - Spent Fuel Storage Building,' for PWR's and Standard
Technical Specification 1.9.6.2, '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."

b, Evaluation, Conclusions, and Recommendations

The Brunswick plant complies with Interim Protection Measure 1 on the

basis that the reactor building crane is an approved single-~failure-proof

crane.

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

NUREG~-0612, Sections 5.3(2)=5.3(5)]

"Procedural or administrative measures [including safe load paths, load
handling procedures, crane operator training, and crane inspection]...
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-0612])."

a. Evaluation

The specific requirements for load handling administrative controls are
contained in NUREG-0612, Section 5.1.1, Guidelines 1, 2, 3, and 6. The
Licensee's compliance with these guidelines has been evaluated in Sections

2.1.2, 2.1.3, 2.1.4, and 2.1.7, respectively, of this report.

'?E -19-
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b. Conclusions and Recommendations

Conclusions and recommendations concerning the Licensee's compliance
with these administrative controls are contained in Sections 2.1.2, 2.1.3,
2.1.4, and 2.1.7 of this report.

2.2.3 Special Review for Heavy Loads Handled 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, 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 lifting 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 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
operation, and content of procedures."”

a. Summary of Licensee Statements and Conclusions

Interim actions identified in Reference 3 were implemented at the
Brunswick plant in May 198l1. A review of procedures was performed and the
results were documented. Minor revisions were made for inclusion of and/or
reference to load paths, lifting device inspections, training and qualifica-

t.on of operators, and repair and replacement of defective components,

b. Evaluation and Conclusion

Interim measures performed by the Licensee are in accordance with Interim

Protection Measure 6.
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3. CONCLUSION

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 load handling at Brunswick Steam Electric Plant
Units 1 and 2. Overall conclusions and recommended Licensee actions, where
appropriate, are provided with respect to both general provisions for load
handling (NUREG-0612, Section 5.1.l1) and completion of the staff recommen-
dations 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
handling heavy lcads in the area of the reactor vessel, near stored spent
fuel, or in other areas where an accidental locad drop could damage eguipment
required for safe shutdown or decay heat removal. The intent of these
guidelines is twofold. 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 these guidelines will also have provided sufficient operator
training, handling system design, locad 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 Brunswick
Units 1 and 2 can be expected to be conducted in a highly reliable manner
consistent with the staff's objectives as expressed in these guidelines.,

3.2 INTERIM PROTECTION

The NRC staff has ertablished (NUREG-0612, Section 5.3) certain measures
that should be initiated to provide reasonable assurance that handling of heavy
loads will be perform:d in a safe manner until final implementation of the
general guidelines of NUREG-0612, Section 5.1 is complete. Specified measures
include the implementation of a technical specification to prohibit the

bﬁﬂﬁ Franklin Research Center
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randling of heav’ loads over fual in the storage pool; compliance with
Guidelines 1, 2, 3, and 6 of :URIG~0612, Section 5.1.1; a review of load
handling procedures and operator training; and a visual inspection program,
including component repair or replacement as necessary of cranes, slings, and
special lifting devices to eliminate d2ficiencies that could lead to component
failure. Evaluation of information provided indicates that the Licensee has
satisfactorily complied with the interim protection measures at the Brunswick

plant.

22w
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