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POREWORD

This Technical Evaluation Report was prepared by Pranklin Reseacch Center
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 %o the technical
preparation of this report through a subcontract with WESTEC Secrvices, Inc.
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1. INTRODUCTION

L.l PURPOSE OF REVIEW

T™his technical evaluation report documents an independent review of
general load handling policy and procedures at the Georgia Power Company's
(GPC) Bdwin I. Hatch Nuclear Plant Units 1 and 2. This evaluation wvas
performed with the following cbjectives:

9 0 assess conformance to the general load handling guidelines of

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

@ 0 assess conformance to the interim protection measures of
NUREG-0612, Section §5.3.

L.2 GENERIC BACKGROUND

Generic Technical Activity Task A-36 was established by the U.3. Nuclear
Regulatory Commission (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 vas initiated by a letter issued oy
the NRC staff on May 17, 1978 (2] to all power reactor lLicensees, requesting
information concerning the control of heavy loads near spent fuel.

The results of Task A-16 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 loads at operating
plants, although providing protection from certain potential proolems, do not
adequately cover the major causes of load handling accidents and should de
Jpgr aded .

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 (n
NUREG-0612, Section 5.1.1, is to ensure that all load handling systems at
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nuclear power plants are designed and operated so that their probability of
fallure is uniformly small and appropriate for the critical tasks in which
they are employed. T™e second portion of the staff's objective, achieved
through guidelines identified in NUREG-0612, Sections 5.1.2 through 5.1.5, is
t0 ensure that, for load handling systems in areas where their failure nmight
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
Grane) or (1) 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 apyroach was used to develop the staff guidelines to
ensure that all load handling systems are designed and operated so that their
probability of fallure is appropriately small., The intent of the guideline is
t0 ensure that licensees of all operating nuclear power plants perform the
following:

o define safe load travel paths through procedures and operator training

80 that, to the extent practical, heavy loads ace 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 ensure celiable
operation of the handling system.
Staff guidelines resulting from the foregoing ace 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 plants,

L. PLANT-SPECIFIC BACKGROUND

On December 22, 1980, the NRC issued a letter (] to GPC, the Licensee
for Haceh Units L and 2, requesting that the Licensee review provisions for
handling and control of heavy loads at Hatch Units L and 2, evaluate these
provisions with respect %0 the guidelines of NUREG-0612, and provide certain
additional information to be used for an independent determination of
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conformance to these guidelines. On June 29, 1981, GPC provided the initial

tesponse (4] to this request; additional information was provided on Mav 24,
1982 (8], July 29, 1983 (6], January 23, 1984 (7], and March 12, 1984 (8], and
has bDeen incocrporated into this final technical evaluation.
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2. EVALUATION

This section presents a point-by-point evaluation of load handling
provisions at Hatch Units L1 and 2 with respect to NRC staff guidelines
provided in NUREG-0612. Separate subsections are provided for “>th the
general guidelines of NUREG-0612, Section 5.1.l1 and the interim measures of
NUREG-06l2, 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 tha extent of compliance, including recommended additicnal
action where appropriate, i3 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-depih approach for the handling of heavy
loads. These guidelines consist of the following criteria from Section 5.1.1
of NUREG-0612:

Guideline 1 -~ Safe lLoad Paths

Guideline 2 - Load Handling Procedures

Guideline ] - 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 programs used to handle heavy loads in the vicinity of the reactor
vessel, near spen” fuel (n the spent fuel pool, or in other aceas where a load
drop may damage safe shutdown systems.

2.1.1 Qvechead Heavy ioad Handling Svstems
a. Summacy of Licensee Statements and Conclusions

A detailed evaluation of all overhead handling systems has been performed
9y the Licensee at the Hatch plant. All load handling systems and load paths



TER-CS506-359/360

S EAPITT I trmrw wite Apdemec of | oaubpeap coogaRag e saagugasy * pacesiosd swy ssewanyy -« @

Bojieay W % FEieey sueiy nqmg n TSR @esjas THajwe il

1eyondy - Supaaty peioeds  soawaedy sue )
] ' olo.‘ 1 sugyepyen ol.;l. S SWIISPIND B Swpepien 1 suprepyen
.y rmawy -y ey

ey souey pAeeD IS IO/ IR LA Sealoee yoaeR §

S ESPINT 2IOR TS ARt cafpdeet e Eee seewIor) -

Lt B ]
] L B

swren Aas
= asyen aac

—rogieia
< BNgAIRg paenan

whega pragus
" Rl I ]

ehogs pioyes
L

whega
o1 wors Supgengam

Lt &
- SEaved ass

wogn
. ~errevy peow

A1) pvem ypenig
shm wvoum

- e redan
” LR LA )

wore
peery Sww i)

PSR [hsaea
5. royeny

sve ) prenIean
- v
waipEseM  weea R e Reeow
peery apeg  Agyoede)

T SWIITPITD | SwApeT ”

b e,

‘®OEr Tl

Cnlr
Rl

m

A”dh



TER-C3506~159/360




TER-C35506-399/160

- pEpnnET g .

e L~y
o wly » e o .
o
. Bo sl 2oy
W smem ey
2> > Benly aeen %
iii!lﬂg‘lﬂx B CEgeieis  vosepaaeid cwva L E— S
l‘ wmay - swery Sy agry peioedy soae sein see o) sgew  Faeowden
= e .oll-. € Swpgepenn @ e e < Sy Ay » swprpge § ewppapren Il 1 =gy -
’i -1 ey -
Tyl ¢ 0 sywes



TER-C3506-359/160

weare identified, and the potential impact on irradiated fuel or safe shutdown
equipment was determined. In this evaluation, no credit was taken for
interlocks, technical specifications, or procedural controls. The weight of a
heavy load was determined to be any load in excess cf 725 lb, Other factors
considered in determining loads subject to compliance were load swing acch,
structural restrictions, and the potential for floor penetrations. In
determining the potential for floor peretrations, the lLicensee's analysis
assumed a load drop from the maxisum height and in the worst ocientation in
order to produce the mOSt severe consequences. Based upon the findings, the
Licenses determined that the following handling systems would be subject to
compliance with the genecal guidelines of NUREG-0612:

reactor building overhead cranes (2)

tusbine building overhead craneu (2)

residual heat removal (RER) pump hoists (4)

cote spray pump hoists (4)

MHR heat axchanger hoists (4)
recirculation pump mOCOr generator set hoists (4).

T™e Licenses also identified numerous handling systems which have Deen
excluded from further consideration. The individual handling systems and
Dases for exclusion are (dentified in the following paragraphs.

For the following handling systems, thece s sufficient physical
separation from any load-impact point and any safety-celated component to
pernit a deternmination by Lnspection that no heavy load drop can result in
damage o any of the following systems or component required for plant
shutdown or decay neat removal:

centrol rod drive line (CRD) pump/hateh hoist

intake structure mobile crane

CRD repalcr area Jib crane

reactor water cleanup (RWCU) cegenerative heat sxchanger trolley (2)
spent fuel pool eooling heat exchanger trolley (2)

ehiller hoists (2)

main steam iLsolation valve (MSIV) noists (4)

MBIV bridge crane .

CRD repair area monocall.

While the capacity of the cefusling platforma (1,000 1b) exceeds the
neavy Load criteria for the Naten plant (728 Lb), the design of these

T o . ™
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platfor™s (s such that they are limited to the movement of fuel assemblies and
lighter loads and thus could not De used to Lift a *heavy load.®

Bach of the following ovecrhead handling sys:cems has a ’20le-purpose Lift
function; any systam that could be damaged following a load drop will
necessarily be out of commission prior =0 the Lift.

@ high pressure coolant {1jection (HPCI) pump/tucrbine hoistes ()

@ reactor core isolation cooling (RCIC) pump/turdine/hatch hoisc
o diesel generator hoists (5).

b. Evajuacion and conclysion

GPC's identification of those load handling systems subject to compliance
with the guidelines of NUREG-0612 is consistent with NUREG-J6.12 guidanie.
Siailacly, exclusion of those handling systems identified i3 reascnable dased
upon the documentation provided by the Licensee.

3.1.2 3afe loed Pashe (Guideline L, NUREG-0613, Section 3.1.1(1)]

"Safe load paths should de defined for the movement of heavy loads w0
minimize the potential for heavy loads, if dropped, to impact irradiated
fuel in the reactor vessel and (n the spent fuel pool, or to impact safe
shutdown equipment. The path should follow, to the extent practical,
structural floor nembers, beams, etc., such that Lf the load is dropped,
the structure (s more likely to withstand the impact. These load paths
should be defined (n procedures, shown on equipment layout drawings, and
clearly macked on the floor in the area where the load is %o bDe handled,
Deviations from defined load paths should require wri*ten alternative
procedures approved by the plant safety ceview committee.”

o, Summacy of Licenses ftatements and conglisions

Safe lLoad paths have been established for Lifts over tnhe refueling floor
and the control building roof at the Hatch plant. These load paths ace
included in procedural drawings and ace cleacrly macked on floors. Sketches of
these paths have also been provided., Due to the high concentration of
squipment and structures (n reactor bullding corner rooms, exclusion areas
nave bdean developed to control load movements and have also deen ldentified in

T e e
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load handling procedures. It is the Licensee's opinion that the intent of
this guideline is satisfiad based upon the following:

o established load paths and exclusion areas minimize the potential that
a dropped load will impact {rradiated fuel or safe shutdown equipment

o load paths and exclusion aceas follow, %o the extent practical,
structural floor members

o load paths and exclusion areas are snown in procedural sketches,
macked on floors, and clearly posted in Lift areas

o deviations from approved load paths or into exclusion areas require
approval of the Superintendent of Engineering Services or his designer.

5. BEvaluation

informaticn h1as been provided by the Licensee which demonstrates that
load paths developed and implemented at Hatch Units L and 2 are consistent
with tais guideline. PMurther, these predetermined load paths are incorporated
in procedures, marved on floors, follow structural members, and cequire an
appropriate level of approval prior to deviation. Use of axclusion areas is
also acceptable based upon information provided which demonstrates that these
areas ace a relatively small proportion of the overall area, areas ace wall
defined by structural walls, and adequatae proceduzal controls have been
implemented to control movements as well as deviations.

c. gonglusion
Development and iaplementation of safe Load paths at Hatch Units L and 2
is performed in a manner consistent with Guideline 1.

2.1.3 iead gandiing Proceduces, (Guideline ), NUREG-0613, Section 3.i.A(dl)

*procedures should be developed to cover Load handling operations for
heavy loads that are or could be handled over or in proximity to
(rradiated fuel or safe shutdown equipment., At a minimum, procedur es
should cover handling of those Loads listed in Table )-l of NUREG-0612.
These procedures should inelude: identification of required equipment;
inspections and acceptance eriteria required defore movement of load; the

“ll=
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steps and proper sequence %0 de followed in handling the load; defining
the safe path; and other special precautions.*

o Summacy of Licenses jtacenencs and Concliisions

A List of all loads determined to be within the scope of the general
quidelines and cespective load handling procedures has deen provided by the
Licenses. for these procedures, the Licensee states that each procedurs
contains ildentification of required equipment, special precautions, safe load
path/exclus.on arec sketihes, and detalled rigging lnstruetions. Rigging
inapection and acceptance criteria are riferenced and contained in addicsional
proceduces,

. Evaluation and Conglusion
laplementation of lLoad handling proceducres at Hatch Units L and 1 s
consistent with Guideline 1.

2.1.4 grane Jperator Training (Guide.ine ), NURZG-0632, Secsion 8.1.4(0))

*Crane opecratocrs should de trained, qualified, and conduct themselves in
accordance with Chapter 21+-) of ANSI 830.2-19764, 'Overhead and Ganctry
Ctanes' (9).°

a. Summacy of Licenses Statemencs and Conglusions

™e umpn Nas stated that aperator training (s currently being
inplemented per the guidelines of Section $.1.1()) of NUREG=04131.

. Evalsation

Crane operator training at Hateh Units L and I meets the intent of
NUREG~0612 pased on the Licensee's verification that operator Leaining neess
the guidance in Section 5.1.1(3) with no sxceptions for all cap-operated,
pulpit-operated, floor-operatad, and remote-operatad cranes (ndicated (n
Refecance 5,

P oo e
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. Conglusion :
Training and qualification of crane operators at Hatch Units L and 2 i»
consistent with Guideline ) of NUREG-0612.

2.1.5 Special Lifting Devices (Guideline 4, NUREG-0613, Section 3.1.A(4)]

*Special Lifting devices shou.d satisfy the guidelines of ANSI
N14.6-1978, 'Standacrd for Special Lifting Devices for Shipping Containers
Weighing 10,000 Pounds (4500 wg) or More for Nuclear Matecials' [(10]).
T™is standard should apply to all special lifting devices which carry
heavy loads in aceas as defined above. Por operating plants, certain
inspections and load tests may be sccepted in lieu of certain material
requirements in the standard. In addition, the stress deaign facsar
stated in Section 3.2.1.1 of ANSI N14.6 should be based on the compined
maximum static and dynamic loads that could be ilmpacted on the handling
device based on characteristics of the crane vhich will be used., ™is L4
stress design factor on only the weight (static load) of the load and of
the intervening componentcs of the special handling device (NUREBG~O613,
Guideline S.1.1(4))."

. Summary of Licenses Statements and Congiusions

T™he Licensee Ldentified the following special Lifting devices to be
subject to compliance with this guideline:

@ teactor head strongback

o dryer/sepacator sling assembly.

Documentation has been obtained from the original manufacturer of these
devices (GE), and a detailed comparison has been made with those sections of
ANSI N14.6-1978 directly related to load handling rellability.

Regarding design of these devices, the Licenses stated that ceviev of the
original stress analysis indicates that all components except the hook pins
satisfy the ANSI design safety macgins dDased pon maximum static and dynamic
gonditions., The hook pins will be reolaced with pins that satisfy ANSI
criteria. Although a detailed fabrication process was not originally
specified, the Licenses stated that adequate documentation exists to
demonstrate that acceptadble fabcication practices wers used. Welding vas
performed in accordance with ASME Section IX, and NDE recocrds are availacle

T e conee
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for all welds. It is evident from available cecocrds that a quality assurance
program vas enforced during the design and fabrication of these devices. In
addition, both devices vere load tested to 150% prior %o initial use, followed
By NDE of 4ll welds. 710 provide assurance of continuing compliance, all
devices are periodically tested in accordance with the criteria of ANSI
NL4.6-1979, Section 5.3.1. Remaining provisions of Section 5.) are or will de
incorporated into i(nspection procedures for these devices,

°. Evaluation

Although it cannot be determined that the specific requirements of ANSI
N14.6-1978 for component design and fabrication have been satisfled for the
special Lifting devices in use at Hatch Units L and 2, it is evidunt that
these devices will provide a high degree of load nandl.ng celiability. The
Licenses has verified that both devices satisfy the recommended stress design
macgins of ) on yield stresigth and § on ultimate strength, inclusive of
dynamic load considerations. In addition, substantial assurances have Deen
provided to demonstrate a high degree of confidence in wocrxmanship quality and
structural integrity of these devices,

Regarding continuing compliance, the Licensee indicated that initial LS0w
Load tests wece performed and periodic tests or ilnspections of special Lifting
Jevices are performed in a4 mannecr consistent with the requirements of ANSI
NM14.6-1978, Section 5.1.1.

¢. gConclusion
Design, fabrication, and continuing comp.iance programs for special
Lifting devices at Hatch Units L and . are consistent with Guideline 4.

B e o

"Lifting devices that ace not specially designed shoul)d be L(nstalled and
used in accordance with the guidelines of ANSI 830.9-1971, (11

'Slingn.' However, in selecting the proper sling, the Load used should
be the sum of the static and waxisum dynamic load., The rating identified

T o, e ek
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on the sling should be in terms of the 'static load' which produces the
maxisum static and dynamic load. Where this restricts slings to use on
only certain cranes, the slings should be cleacrly macrxed as to the cranes
with which they may be used.*

a. Summery of Licensee Statemencs and Conciusions

Slings ace installed and used at the Hatch plant Units L and 2 in
accordance with ANST 230.9-1971., DOynamic loads are compensated for by
requiring an additional factor of safety of 2 beyond the safety margin of §
already a part of the sling, with a resultant factor of safety of L0 for each
sling. Mo slings ace cestricted in use %o certain cranes.

®. Evalustion and Concluaion

Selection and use of slings at Hatch Units L and 2 ia consistent with
Guideline 5 on the basis that use is governed by ANSI 830.9-1971 and suitable
provisions have been made to account for dynamic loads.

.47

*The crane should be Lnspected, tested and smaintained 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
when it is not practical to meet the frequencies of ANSI 830.2 for
periodic inspection and teast, or where frequency of crane use is less
than the specified inspection and test {requency (e.9., the polar crane
inside a PWR containment may only be used every 11 to 13 months during
refueling operations and (s generally not accessible during powver
opecation. ANSI 330.2, however, calls for certain inspections to be
per formed daily or monthly. For such cranes having limited usage, the
inspections, tests, and maintenance should be performed prior to their
use) . "

a. Summay of Licenses Statemenss and Conclusions

T™he Licensee stated that crane inspection, testing, and msaintanance ware
begun in accordance with the guidelines in Section 5.1.L(6) of NUREG-0611.

old=
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>. Evalussion and Conglusion

Crane inspection, testing, and maintenance at Hatch Units L and I meet the
intent of NUREG-0612 based on the Licensee's verification of compliance %o
Section 5.1.5(6) with no exceptions noted for all overhead and gantry cranes,

2.1.9 Grane Design (Guideline 7, VUREG-0613, Section 3.1.A (1))

*™e crane should e designed %o meet the applicable critecria and
guidelines of Chapter 1<l of ANSI B30.2-1976, 'Overhead and Gantry
Cranes,' and of DMAA~70 [12], 'Specifications for Electric Overhead
Travelling Cranes.' An alternative to a specification in ANSI 830.2 or
CHAA=T0 may de accepted (n Lieu of specific compliance LI the (ntent of
the specification (a3 satisfied.*

4. Summacy of Lacanses Statesents and Conclusivns

T™he Licenses stated that the Unit 1 turbine building overhead crane vas
designed (n accordance with ANSI 830.2-1976 and CMAA~70, and thecrefore
complies with Guideline 7. Por the three remalining ceactor and turbine
building overhead cranes, design was originally in accordance with EOCI~4L,
although the Unit L reactor duilding crane satisfies the mocre cestrictive
criteria of NUREG-03354, “Single=Paillure~Proof Cranes for Nuclear Power
Plants.* PFor other cranes and hoists subject to compliance with NUREG-0612,
the Licenses stated that all vere designed to then-current applicadle
standacrds; this is considecred to meet the intent of this quideline.

Por those cranes ociginally build to EOCI-4L, the Licenses nas pecformed
A detailed comparison of existing design with the moce restrictive criteria of
SMAA=TO, The findings are contained in the following pacagraphs,

L. iapacs allowance., CMAA-TO, Article 1.J.2.L.1.3, requires that crane
design calculations include an lapact allowance of 0,54 of the Load per foot
per minute (fpm) of hoisting speed but not Less than L54, EOCI-6L specifies
only a minimum allowance of 153, Consequently, for cranes with holst speeds
in excess of )0 fpm, it (s possible that the (mpact allowance applied under
BOCTI~4L will be less than that cequicad by CMAA-T0, The subject cranes at the
Hateh plant have hoisting speeds from 4 %0 28 fpm and therefoce satiafy tnis
cequirement .

a “18=
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1. Iogaional forces. CMAA-70, Article 3.3.2.1.), requices that twisting
moments due %o overhanging loads and latecal forces acting eccentric to the
horizontal neutral axis of a girder be calculated on the basis of the distance
Setween the center of gravity of the load, or force center line, and the
girder shear center measuced normal %o the focce vector. BO0CI-41 states that
Such moments acre %o be caloulated with reference to girder center of graviey.
Por girder sections symmetrical about each principal central axis (9.9., box
section or I-oeam girders), the shear centar coincides with the centroid of
the girder section and there is no difference between the two requizements,
BC girders ace used in bridges of the subject cranes and no difference exists
Detween EOCI-6L and CMAA-T0 requirements,

3. Bending ssress. CMAA=70, Article 3.3.2.2, tequires that beading
Atress calculations include a vind load of § pounds per square foot (n design

Stress caloulations based on the sum of dead and Live loads. EOCI-61 requices
that the design of outdoor cranes include a wind load of L0 pounds per square
foot of projected area but L8 not specific concerning the combination of wind
Loads vith other dead and live loads. The subject eranes ace installed
indoors and therefore ace not subject o wind Lloading,

¢ engisudingl stiffenecs. CMAASTO, Article 3.3.3.1, specifies (1)

the maximum allowable veb depth/thickness (h/t) ratio for box girdecs using
longitudinal stiffeners and (2) requirements concerning the Location and
Binimum moment of inertia for sueh stiffeners. BOCI~61 allows the use of
tongitudinal stiffeners but provides no simllar guidance. The box gicder h/%
ratios for the subject cranes cange from 279 to 208 and ace Less than the
maximum of 564 specified by CMAA=70. In addition, the location and minimum
monents of Lnectia of the longitudinal stiffenecs comply with CMAA=T0,

5. Allowable compressive Stress. CMAA-70, Article 3.3.3.1.), identifies

Allowable compressive stresses to e approximately 308 of yield strength of
the recommended structural matecial (A=16) for girders, whece the ratio of the
distance between web plates %0 the thickness of the top cover plate (b/e
FAtio) s less than or equal %o 18, Allowable compressive stresses decrease
Linearly for b/¢ ratios in excess of 18, 20CI-61 provides a aiailacr method

“lf=
s R -



TER-C3506~159/160

for caloulating allowable compressive stresses except that the allowanle
stress decreases from approximately 50% of yield only after the 5/¢ ratio
exceeds 4l. Consequently, structural members with b/¢ ratios in the genecal
cange of 18 %o 52 designed under BOCI-61 will allow a slightly higher
compressive stress than those designed under CMAA-70. The /¢ ratios for the
girder systams of the subject cranes are in the cange of 24 w0 0.

6. [Patigue considecations. CMAA~T0, Article 3.1.3.1.3, provides
substantial gquidance with respect to fatigue faillure by indicating allowanle

Stress canges for various structural members in joints under cepeated loads.
BOCI=4l does not address fatigue fallure. The crequizements of CMAA=T0 are not
of consequence for the subject cranes bDecause they are not Jsed for frequent
Lifts at or near design conditions. These Cranes are categorized as standby
Secause thelr use s only intermittently cequired and the number of Lifts
tequized over Life (s not expected to excead 35,000 per crane, Purthermoce,
the majority of the Lifts will lnveolve loads that are belov the allovadle
values specified i(n CMAA-TO and cranes afe not AUDJeCt %0 Stress reversal., It
is concluded that the lack of fatigue considerations in EOCI«4L does not
constitute a significant discrepancy for the cranes being svaluated,

7. §RL8S fope fequirements. CMAA~TO, Article 4.21.L, requires that tae
capacity load plus the bottom block divided by the number of parts of rope not

exceed 108 of the published rope bDreaking strength, EOCI«4L requites that the
rated capacity load divided by the number of pacts of rope not axcesd 104 of
the published rope bDreaxing strength. The capacity Load plus the weignt of
the bottom block divided by the number of parts of rope is 10V of the
nanufacturer's published breaking strength for the reactor bullding holst rope
and 19.9% for the turbine dullding crane holst rope; cherefore, the subject
aranes comply with CMAA=T,

8. « OWMA=TO, Artiele 4.4,
tequires that the drum be designed to withstand combined crushing and vending
loads. BOCI~4l requires only that the drum be designed to withstand saxisum
Load bending and crushing loads with no stipulation what these lLoads be
combined. The combination of crushing and bending Loads for the aubject

.L’-
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cranes could not be verified due %o lack of information. Nowever, this
variation is not expectad to dDe of consequence since the requirements of
CMAA=TO represant the codification of good engineering practice that has been
incorpocated in the containment bulliding and turbine building cranes built o
BOCI~41 specifications although a specific requirement vas not contained in
EOCI~61.

9. BEus design groove depth and piteh, OWAA-70, Article 4.4.3, provides
recommended drum groove depth and piten. BOCI-6l provides no similac guidanee,

The recommendations in OMWAA-T0 constitute a codification of good angineering
practice with regard 0 reeving stability and reduction of rope wear and do
not differ substantially from practices smployed in the design of the subject
cranes.

0. Geag design., OMAA-TO, Article 4.5, requires that gearing horsepower
rAting De Dased on cectain American Gear Manufacturers Association (AGMA)
standards and provides a method for determining allowable horsepower. BOCI-4l
provides no similar quidanee. The cecommendations in CMAA=T0 constitute &
codification of good engineering practice for gear design and do not differ
substantially from the practices smployed (n the design of the contalnment
bullding and turdine bullding cranes built to BOCI-4l specifications, Actual
gear design of the subject cranes cannot be verified to comply with CMAA-T)
eriteria.

M. Bpidge brase design. CMAA=TO, Article 4.7.1.3, requires that bridge
Draces, for cranes with cab control and the 2ab on the trolley, be rated as

Aeast 7508 of bridge motor torque. BOCTI~6L requires & Drake cating of 08 of
bridge motor torque for similar confilgurations. A sab-on-trolley centrel
ArTangement L8 not used for the subject sranes and the DL Ldge Brakes on saeh
erane s rated at 130N of motor worque.

M. RAst braks design, CMAA=TO, Artiele 4.7.4.0, requires that hoist
noLding Braxes, when used vith & sethod of sontrol brasing other than

sechanical, have torque catings no Less than L15% of she holst motor sorque.
BOCI=4L coquires & Noist holding Drake torque rating of ne Less than LO0W of
he NOLAt MOROr torque vithout regard o the type of control bDrake employed,

L
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T™he holst holding brakes of the subject Cranes have torque catings of at lLeast
L5008 of the respective hoist mOtOr tOrQuUe.

L. Buspers and ssops. OWAA=TO, Article 4.12, provides substantial
Juidance for the design and Lastallation of dridge and trolley dumpers and
stops for cranes which operate near the ends of bridge and trolley travel. M
similar guidance is provided in BOCI-6L. The subject cranes acre equipped with
oridge dumpars and rallway stops. Although existing documentation does not
provide a complete evalition of these devices 0 CMAA-TO quidelines,
sufficient detalls exist %0 deternine that the designs seet the intent of
DAA=TO,  ™is s not considered & significant discrepancy Decause the orane
La not opecated under load at substantial bridge or trolley speed near the end
of wravel.

e BSANAG SR0SEol SURtAmS. CMAASTO, Artiele Y.4.4, provides
substantial gquidance for the use of static control systems. EOCI«4L provides

guidance for sagnetic control systems only. Static and sagnetic control
systens installed on subject aranes ace in compliance with CMAA-T) ariteria.

M. Bestars Rrotection, CMAATO, Article 3.6.10, requires that oranes
AOL equipped with SPEANG-COtUIN QONEIOLLOLS OF WOMENLALY-CONLACT Push Duttons
be provided with a deviee that will disconnect all motors upon power fallure
and will not permit any sotor %0 be restarted until the controller handle ia
Drought %o the OFF position., Mo similar guidance (s provided in BOCI-4L,
SonsEol arrangements for subjedt Granes are Ln compllianage with CMAA-TH,

for those Ltems for whioh no design dooumentation could e found (deum
design, deum groove pltoh and depth, and gear desiqn) . the Licenses provided
e following sdditional inforsation related %0 quality af she desaign of whe
somponents L0 questien,

9 ™e ranes (n question, ineluding drume and drum gear doxes, verse
sanufaeticed by PaN Narnisenfeger whLah, A8 4 manufacturer, was
slosaly invelived (n e development of TMAA-TO,

9 Comparison of enisting ROCI-4L arane design with CMAA=TO demons trated
WAt all other Jomponents svaluated wers of an squal of Jueater
qualiny Level whan cequiced by CMAA=TD,  Purther, the SMAA-TY
requirenenta for deum and gear box Jesign were neraly 2 endifioat on

s
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of goed engineecing and industrial practices in place at the time the
fateh cranes were sanufactured.

0 Based upon the Length of serviee (9=10 years), there is strong
assurance that the cranes weare designed and manufacgtured to aeet
tequired service conditions.

Based upon the previous svaluations and argqumenta, Lt L8 "he Licenses's

opinion that the resactor bulilding cranes and the Unit L turbine dullding crane

comply with the intent of CMAA~T0 and provide adequate safety and reliabiliey,

5. fvadsasion

Dasign of whe Haten Unit 1 surbine Bullding overhead crane s
satisfactory Decause Lt vas designed o CMAA-TO and ANST BJO.3-1974
specifications. Similarly, design of che Unit L reactor bullding srane ia
satisfactory Dased upon the previous NAC reviev what detsernined that this
Srane met the ariteria of NUREO-0854. Structural and mechanical design
eriteria of NUREG~0954 adequately satisfy she provisions specified in
CMAA=TG, Por ather handling systems identified by the Licendes for whieh
BOCI=4L or CMAA-TO are not applicable, design %o applicaclie standacrds (8 an
scoeprable alternative.

Por the Unit L surbine Bullding overhead crane and the Unit 1 reacsor
bullding crane, design of these cranes complies, %0 & Large deqres, Decause
thelr original design was based on BOCI-4L., The additional comparisen of
original deaign with the more restriotive eriteria of CMAA=TD adequately
demonstrates, with Limited exgeptions, that the original design also satialfies
Whese MOre restriotive deslgn requlrenents, Por Lhose exceptions noted,
CRASONARLE ASAUZANTes have Deen provided (L.e., holst sanufactured by an major
establiahed orana manufacturer) that demonstrate the design sdequacy and
sontinuirg relianilivy and safety of thess handling systems,

. Ganslueien
Design of aranes and nandling systens At Rateh Units L and 1 v
parformed LA 4 SAnAer SONSLAANE with the eriteria of Guideline 7,

T o v - .
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T™e NRC has estadblished six LNteris protection measures %0 De Loplemented
AL Operating nuclear power plants 0 Provide reASONADLe ASSULANCE that N0 Neavy
Loads will be nandled over the spent fuel pool and that measures sxist =0
feduge the potential fur scoidental load drops to Lapact on fuel in the core
or spent fuel pool. Pour of the alx (ateris seasuces of the ceport consist of
Guideline L, Jafe load Patha; Guideline 1, Load Nandling Procedures; Guideline
1, Crane Operator Training; and Guideline §, Cranes (Inspection, Testing, and
Maintenance) . Te two remalning Laterim measures cover the following criterias

L. Meavy load technical specifications
1. Opecial reviev for heavy loads handled over the cote,

Licenases Laplementation and evaluation of shese LAterism protection
BRASULES are contalned Ln the sucoweding pacagraphs of this section,

P I JreniCicaisne A0 UL Seee L WL

"Lioanses for all operating reactors not having & single~failure-proot
overhead arane (n the fuel storage pool ares srould be revised w0 Lnelude
4 specification comparable %0 Standard Tear . al Specification 3.0.7,
‘Crane Travel ~ Spent Puel Stocage Buillding, ' for MR's and Standard
Teahnical Specification 1.9.6.3, "Crane Travel,' for Bwi's, to prohibis
handling of heavy Loads over fuel in the storage pool until Lmplementa~
tion of seasures whioh satisfy the guidelines of Section 5.1 (of
NURRG-0812! . *

o Eralsasion

AlLthough the Licenses has not addresssd shis Lesus speaifically, § review
of the Hatah Teohnical Specifications indicates that Bection 1/ 4. 0.0 Crane
Travel ~ dpent Puel Jnocage Pool) pronibies the handliing of Loads n axeess of
the noninal weight of & fusl assembly over fusl in 'he storage ol

». Ggiusien
Hatoh Unita L and 1 comply with Interis Protection Measure L.

Pt cone -
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2.2.2 Administrative Controls (Interim Protection Measures 2, 3, 4, and 3,
NUREG-0612, Sections 5.3(2)=5.3(5)]

*"pProcedural 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. Summary of Licensee Statements and Conclusicns

Summaries of Licensee statements and conclusions are contained in
discussions of the respective general guidelines in Sections 2.1.2, 2.1.3,
2:dsbe NE 2:1:7,

b. B2valuaticns, Conclusions, and Recommendations

Evaluations, conclusions, and recommendations are contained in
discussions of the respective general guidelines in Sections 2.1.2, 2.l1.3,
2.1.4, and 2.1.7.

2.2.3 Special Review for Hea Loads Eandled Over the Core [Interim Prcotection
Measure 5, 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 tocls. This special review should include
the following for these loads: (l) 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

Specifically, the applicable procedures contain sufficient detail, with
clear and concise instructions; the regquired inspections and replacements have

I..P -22-
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been performed; and operators are trained and are familiar with the applicable
procedures.

b. Evaluation and Conclusion

Information has been provided %o indicate that adequate measures have
been taken to satisfy the provisions of Interim Protection Measure §.

R
J ﬂ Frankiin Research Center -
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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 Georgia Power Company's EZ. I.
Hatch Nuclear 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, Secticn 5.1.1) and completion of the
staff recommendations for interim protection (NUREG-0612, Section 5.3).

3.1 GENERAL PROVISIONS FOR LOAD HANDLING

The NRC staff has established saven guidelines concerning provisions for
handling heavy loads in the area of the reactor vessel, near stored spent fuel,
sr in other areas where an accidental load drop could damage equipment 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 patns
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 alsc have provided sufficient operator training, handling
system design, load handling inst:uc't;ons. and equiprent inspection to ensure
reliable operation of the handling system. As detailed in Section 2, it has
been found that load handling operations at Satch 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 MEASURES

The NRC staff has stated in NUREG-0612, Section 5.3 that certain measures
should be initiated to provide reasonable assurance that handling of heavy
loads will be performed in a safe manner until implementation of the general
guidelines of NUREG~0612, Section 5.1 is complete. Specified measures include
the implementation 6.‘. a technical specification to prohibit the handling of

=
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heavy loads over fuel in the storage pool; compliance with Guidelines 1, 2, 3,
and § of NUREG-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 deficiencies that could lead to component failure. The evaluation
of information provided by the Licensee ensures that the staff's measures for
interim protection at Hatch Units 1 and 2 have been satisfied.

4? -3
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