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This: Technical EvaluationvRepo:t.wéStprepared by Franklin Research Center }
under a contract with the U.S. Nuclear Regulatory Commission (Office of L
Nuclear Reactor Regulation, Division of Operating Reactors) for technical

assistance in support of NRC operating reactor licensing actions. The

[

technical evaluation was conducted in accordancévwith criteria establishéd’by
the NRC. -

Mr. X. H. Sargent and Mr. C. R. Bomberger 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
general load handling policy and procedures at Consumers Power Company's (CPC)
Palisades Plant. This evaluation was performed with the following objectives:

~© to assess conformance to the general load handling guidelines of

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

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

1.2 GENERIC BAchROUND

Generic Technlcal Activity Task A-36 was established by the U.S. Nuclear
Regulatory Commxss;on {NRC) staff o) systematlcally 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 hecessary
changes to these measures., This activity was initiated by a letter issued by

the NRC staff on May 17, 1978 (2] to all power reactor licensees, requestlng

_1nformatlon concernlng the .control of heavy loads near spent fuel.

i
- The :esults 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 loads at operating
plants, although providing protection from certain potential problems, do not

adequately cover the major causes of load-: handllng accidents and should be

upgraded.

In order to.upgrade measures for the control of heavyvloads, the staff

‘developed a series of guidelines designed to achieve a two-phase objective

using an accepted approach or protection philoscphy. The flrst portlon of the
objective, achieved through a set of general guldelines identified in

NUREG-0612, Section 5.1l.1, is to ensure that all -load handling systems at

S =1
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nuclear power plants are designed and operated such that their probability of
~failure is uniformly small and appropriate for the critical tasks in which .
_they are employed. The second portion 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) consgrvative evaluations of load handling accidents indicate
- that the potential consequences of any load drop are acceptably small.
Acceptability of accident consequeﬁces 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 systems are designed and operated so that their
probability of failures is appropriately small. The intent of the guidelines
is to ensure that licensees of .all operating nuclear poﬁé: plants perform the
following: ' ' ' ' '

o 'define safe load travel paths through procedures and operator training

so that, to the extent practical, heavy locads are not carried over or
" near irradiated fuel of safe shutdown equipment

o provide sufficient operator training, handling system design, load
handling instructions, and equipment inspection to assure reliable
~operation of the handling system. :
Staff guidelines resulting from the ﬁotegoing-are tabulated in Section 5
of NUREG-OGIZ.I'SeCtion 6 of NUREG-0612 recommended that a program be initiated_
to ensure that these guidelines are implemented at operating plants;

1.3 PLANT-SPECIFIC BACKGROUND

On Decembér'zz, 1980, the NRC issued a letter [3] to Consumers Power .
Company (CPC), the Licensee for the Paiisades plant, requesting that the
‘Licensee review provisions for:handling ana control of heavy ioads, evaluate
these provisioné with respect . to the .guidelines of NUREG-0612, and provide

certain additional information to be used for an independent determination of

. ’ ) -2- N
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conformance to these guidelines.
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On July 6 [4] and September 23, 1981 [5],

. Palisades personnel provided initial and subsequent responses to this

' and’ September 12, 1983 [8], which has been incorporated intd this final

: HUUE Franklin Research Center

request. Based on this information, a draft teéhnical evaluation report (TER)
was prepared and informally transmitted to the Licensee for review and
comments. On January 13, 1983, a telephone conference call ;nVOlving the NRC,
FRC, and CPC was held to discuss the draft TER concerning control of heavy
loads at the Palisades plant.

technical evaluation.

A Division of The Franidin institute

In response to this telephone call, CPC :
provided additional information on February 18, 1983 [6], August 15, 1383 [7],




conclusion as to the extent of compliance, including recommended additional

TER-C5506-378
2. EVALUATION

This. section presents a point-by-point evaluation of load handling
provisions at the Palisades Plant with respect to NRC staff guidelines
provided in NUREG-0612., Separate subsections are provided for both. the B
general guidelines of NUREG-0612, Section 5.1.1 and the interim measures of
NUREG—OGlz, Section 5.3. In each case, the gu;deline or interim measure is

presented, Licensee-provided inﬁormatién is summarized and evaluated, and a

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~défense—in-depth‘approach for the handling of heavwy

loads. These guidelines consist of the following criteria from Secktion 5.1.1
of NUREG~0612: '

- Safe Load Paths .

Guide;ine 1 '

Guideline 2 - Load Héndliﬁg,Procedures K , l : A e .f_

Guideline 3 ;3C:ane Operator Training Lo
~Guideline 4 - Special Lifting Devices ,

Guideline S ~ Lifting Devices (Not Specially Designed) . ' Eif

Guideline 6 - Cranes (Inspection,.Testiﬁg, and Maintenanceq ' ‘ ‘ 5

Guideline 7 - Crane Design.‘ o . t

These-;even guidelihes should be satisfied for all overhead handling
systeﬁs;and'programs in order to handle heavy loads in the vicinity of the :
reactor vessel, near spent fuel in the spent fuel pool, or in other areas
where a load drop may damage safe. shutdcwn systems. The Licensee's verifica-
tion of the extent to which these guidelines have been satisfied and FRC's

evaluation of this verification are contained in the succeeding paragraphs.

ﬂﬂ”ﬁ Franklin Research Center

A Division of The Frankiin Institute
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Table 2.1 Palisadea/NUREG-0612 Compliance Matrix

- i
'

Weight

. B - .o Interin Interin
ot Guideline 1 Guideline 2 Guideline 3 Guideline 4 Guideline S Guideline 6 Guideline 7 Measnure 1 Heasure 6
Capacity Safe Load Crane Operator Special Lifting Crane - Test - Technical Bpecial
Heavy Loads {tons) Paths Proceduren Training Devices 811ngs and Inspection Crane Design Specifications Attention
1. Reactor 125/15 -~ -— c . L aa ) - e e S ¢
Bullding ’ .
Polar Crane . : - - .
{RCCR~1) § - B
: ]
Incore Shipping 10.3 c c - . . R © o ee - —_— . - c
Cask - . . ©T oo :
Hew Fuel Assembly 0.7 - c . e - ' - [ - - - c
Primary Coolant 16.3 c "c -—_ L= ¢ - - - c
pump Rotor N .
pPrimary Coolant 0.9 c Y — - c -— — — c
pump Impeller : - , ) - :
Reactor Vessel 5.0 c [ - ’ ;R . - - - - c
Head . . .
2. Fuel Building  100/15 - - c - - c c : e -
Gantry Crane A ) . - -
Equipment Hatch - 2.7 c c ' - - (o] : - - c -
Shield Blocks . ‘ : : '
TiLt Pit Gate 1.2 c . c -— in S e — - ¢ .
Spent Fuel Rack 44 [ [ —-— [ - . -— _— ' c -
C = Licenaee action complies with NUREG-0612 Guideline.
—— = Not applicable. ) -
R = Licensee has proposed revisions or modifications which, when implemented, will be in compliance with NUREG-0612 Guideiine. "

.
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T T 2.1.1 BHea Load Overhead Handling Syctems

‘a. Summary of Licensee Statements and Conclusions , : v

The Licensee has identified the folloﬁing,to be the only permanently
installed overhead handling systems capable of carrying loads which could
'damage plant systems required for safe shutdown or decay heat removal:
reactor building polar crane (Ll)
reactor building jib crane (L1A)

fuel building crane (L3).
‘fuel building jib crane.

00O0O

Of the cranes identified, the Licensce states that the leton reactor and
fuel buildingﬂjib'cranes have: been excluded from combliance with NUREG-0612
guidelines because they are limited to loads less than 1300 lb and because

~load -paths are restricted to.prevent movement over irradiated fuel 6: equiément

frequired'for safe shutdown or decay heat removal.

In addition, theAﬁurbine building service crane has been exciuded by the
Licensee since né‘equipmen€ required for safe shutdown or decay heat removal

' lies within the load path of the crane.

b.' - Evaluation and Conclusion - ' ' . .

The Licensee's conclusions.concerning load handlihg systems subject to
the general guidelines of Section 5.1.1 are consistent with the objectives of
NUREG~0612. ‘

2.1.2 Safe Load Paths [Gﬁideline 1, NUREG-=0612, Sectipn 5.1.1(1)]

"safe load paths should be ‘defined for the movement 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, to the extéent 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 be defined in procedures, shown on equipment layout drawings, and
clearly marked on the floor in the area where the load is to be handled.
" Deviations from defined load paths should require written alternative
procedures approved by the plant safety review committee."

_ ﬂﬂﬂﬁ Franklin Research Center

-A Division of The Frankiin Institute
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a. Summa of Licensee Statements and Conclusions

The Licensee siatesvthet, as a result of a oask'dxop analysis (dated Jul§

"1974), safe load paths have been defined to control movement of heavy loads in
the vicinity of the spent fuel pool. A new procedure is currently being
developed.to cover deviations from the safe load paths required by existing
procedure FHS~-M-23. The new procedure will require-that deviations from safe
load paths be approved by both the reactor engineer and the shift supervisor.
FHS-M-23 will refer to the new procedure. Further, safe load paths are shown
on an equipment layout drawing and deflned in p:ocedufe,FHS-M923. Efforts‘are
currently under way to revise procedure FHS—M~23 to iaclude requirements that
the crane operator take movement signals from another individual who has

knowledge of safe load paths and procedures.

" The Licensee states that safe load paths for the containment building
will be shown on containment layout drawings. These drawings will be made
part of‘procedure FHS-M~24 along with instructions for the manner in which the

- safe load paths are to be followed.

, P-' Evaluation

Safe load paths developed by the Licensee in the fuel: pool bulldzng, and
based upon the cask drop analysis- of July 1974, satisfy the criteria of thls
guideline, Additional proposed actiocns, such as development and use of load
pathe for specific heavy loads in.the containment building and designation and
inclusion of these load paths in iayout drawings and procedureé, are consistent
with the intent of this guideline. In addition, the use of a knowledgeable
signalman to direct load-movementskis.an acceptable alternative to load path
marking® However,,the-yicensee:sbould ensure that the duties and responsibil-
ities of the proposed signalman a:e specifically delineated in appropriate
procedures to ensure that load»hovement is controlled within the established

safe load paths.

The proposed handiing of load path deviations requiring approval by the

reactor engineer and. shift supervisor meets the intent of this guideline

UUHE Frankdin Research Center

A Division of The Frankiin institute
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provxded that delegatlon of such an authority is- well documented and emanates

from>the plant SISafety Review Commlttee.

Ce. Concluszon

Implementationfof:Safevloadfpathé;atuthe»Palisades:plant‘is.performed in
& manner consistent with: this guideline contingent upon the Licensee's

. verification- that proposed actions are: acceptably implemented.

- 2,1.3 Load 'Handling Procedures {Guideline 2, NUREG-0612, Section 5.1.1(2)]

"Procedures should be developed: to cover load handling operations for
heavy loads that are or could be handled over oz in proximity to

irradiated fuel or safe shutdown equipment. At a minimum, preocedures
should cover handling of those loads listed in Table 3~1 of NUREG-0612.
These procedures should include: identification of required equipment;
-~inspections and acceptance criteria required before movement of load; the

steps and proper sequence to be followed in handling the load; defining
"the safe path; and other special precautions.”

a. Summagx‘oﬁ'Ligensee'Statements and Conclusions

Movement of any load greater than i300“lb.(weight of a fuel assembly)
-ﬁithin.the-:eactor;and.ﬁuél-handling buildings: at the Palisades plant is '
controlled by at least one - written procedure that includes, as a minimum:

" . 1. identification of required equipment

2. inspection and acceptance criteria required before movement

3. steps and proper sequence to be followed

4. defined safe load paths

5. other special precaut-ons and Lnstructzons.

Specifically, fo:'the‘reacto:'building polar crane, two. procedures.have
been implemented by the Licensee to govern load handling. These procedures
are FHS-M-24, "Movement of Heavy Loads: in the Containment Building Area (649

“V), and. FHS=-M=25, "Specific- Requzrements for Moving Heavy Loads Inside the '
Conta;nment Near the Reactor Vessel.” The Licensee states that the second
procedure, FHS-M-25, identifies sxte-specific requiréments for movement of the
reactor missile shields and other heavy loads over or near the reactor vessel

which are typicélly handled‘duking refueling. Individual procedures are-also

. - e
ﬂﬂ”ﬁ Franklin Research Center - a
A Division of .

The Franklin Institute
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prepared, if not already in existenoe, for movement of any other loads within

19 £t of the center line of the reactor vessel. ' . ' ' .

In the fuel handling building, a procedure has been developed in L ;ﬁ
conjunction with the cask drop analysis entitled "Movement -0f Heavy Loads in | ?{
the Spent Fuel . Area" (FHS-M=-23) , which satzsfzes the ‘intent of NUREG-0612, -
Section 5.1.1(2). : . : .

{
- b. ‘Evaluation and Conclusion . . ' ‘ Ik

The criteria of this guideline zre sstisfied at the Palisades plant on
| , the basis of the Licensee's verification that procedures contain the
information identified in NUREG-0612.

. 2.1.4.- Crane Opeggtbr Training [Guideline 3, NUREG-0612, Sectiom 5.iel(3)]

' P : ' ‘ .

"Crane operators should be trained, qualified and conduct themselves in b
accordance thh Chapter 2-3 of ANSI B30. 2-1976, 'Overhead and Gantry .

Cranes' [9]." : ’ e : C

a.. Summagx of Llcensee Statements and Conclus1ons

|
The chensee states that ‘programs and procedures at the Palisades plant

i "for’ crane operator Mraxn;ng, qualzflcatlon, and conduct have been reviewed and

| , are in compliance with: and meet the intent of Chapte: 2=-3 of ANSI B30. 2-1976.

'b. Evaluation and Conclusion

The Palisades program for crane operator training satisfies the criteria
of this guideline on the basis of the statement' that these programs have been » '

reviewed and are in compliance with ANSI .B30.2-1976.

2.1.5 .Special Lifting Devices [Guideline 4, NUREG-0612, Section S5.1.1(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' [(10]. This
standard should apply to all special lifting devices which carry heavy

2= : loads in areas as defined above. For operating plants certain
inspections and load tests may be accepted in lieu of certain material

HU Hﬁ Franklin Research Center

A Division of The Franidin institute .
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requirements in the standard. In addition, the stress design factor
stated in Section 3.2.1.1 of ANSI N14.6 should be based on the combined
‘maximum static and dynamic loads that could be imparted on the handling
.device based on characteristics of the crane which will be used. This is
in lieu of the guideline in Section 3.2.1.1 of ANSI N14.6 which bases the
stress design factor on only the weight (static locad) of the load and of
the intervening components of the special handling device.®

a. Summary of Licensee Statements and Conclusions

The Licensse has identified.the'corelsupport barrel (CSB), upper guide
structure (UGS), reactor vessel (RV) head, and missile shield lifting devices
to be subject to the requirements of this guideline. Design calculztions for
these lifting devices have been reviewed, and it has been.determined.that all
lifting devices were deeigned with stress design factors greater than 3 on
yield strength and greater than 5 on ultimaée strength. - As.further proof of
design adequacy, the Licensee notes that the RV. head, UGS, and CSB. lift

" devices have been used numerous times in the past 10 years with no indication

of excessiveJEtrain or other adverse«effects. In addition, these devices were
built. and designed by 'a.NSSS vendor and were subject to the vendor's quality

control and quality assurance programs.

The-L;oensee notes that the missile shield lift device was recently

' burchased and was proof tested to 150% of rated load. Bowever, no load tests

were performed on remaining lifting devices. Evaluation of these lifting

devices conduoted by the Licensee indicates that such locad tests are'not

considered necessary for the following reasons:
1. Design stresses for these devices are substantial.

2. The devices are simple and held fogether, for~the most part, by
. mechanical joints. ‘

3. Welds that do exist on ‘critical parts were performed under procedures
developed by Combustxon Engxneerlng (cE). :

4. All material and workmanshlp were subject to CE's quallty assurance
' -program. -

5. All. devices received a load test to a least 100% of rated load.

-10-
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The Licensee states that lifting devices are used with the reactor build-
..ing polar crane, which has a maximum hoist speed'of 6 feet per.minutgv(fpm),'.

Therefore, the dynamic loading experienced by these lifting devices is e el

considered negligible.

. X 3
A program for ensuring'cbntinuing compliance consistent with the . EQ
requirements of ANSI N14.6-1978, Section 5.3 has been implemented. Criticél :
., welds of these lifting devices will be subject to nondestructive examination '

(NDE).at intervals no greater than 5,yearsf This is considered adequate since b

thé devices are used during refueling outages.

b. Evaluation

Although it cannot be determined that the specific requirements of ANSI
N1l4.6-1978 for component design. and fabricétion,have‘been satisfied for: the
-Palisades lifting devipes,litiié evident that these débﬁces wil; provide a
Ihigh degree of load.handl;ng réliability. Informaton provide&'by'the-Licensee .
'inaicateSAthaf‘stréss design factors for these devices satisfy ANSI . .
Arequiremegts,and;thatﬂquality.controlSHwere'piécedJOn these devices:dﬁringA.
their fabripation by the vendor. Further, alihough all devices with the

_gxception of the missile sheild 1lift device were not ptcbﬁ tésted, sufficient : e

information has been provided to’substantiate thé workmansﬁipvof these

v
Vs

devices. Specificaily,7the"use of conservative design margins, uncomplicated

P —
TR

R

'designs, maximum use of meéhanical joints, fabrication contreol of wélds,.and a
load test to'100%xof.ratedsload provide. proof of workmahship‘consistent with

that required by ANSI N14.6-1978.

"In addition, the Licensee's program of annual visual examinations
supplemented by NDE of critical welds at intervals less than 5 years provides
reasonable assurance of continued reliability consistent with ANSI require-

ments, based upon the limited usage of the devices.

¢c. Conclusion

Design, testing, and continued use of special lifting devices at.the
" . Palisades plant is performed -in a manner consistent with that contained. in
Guideline 4 of NUREG-0612. . -

\
| ,
. : Uunﬁ-Franklin Research -Cenfer
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2.1.6 Lifting Devices (Not Specially Designed) (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 guidelines of ANSI B30.9-1971, 'Slings’
[11]. However, in selecting the proper sling, the load used should be
the sum of the static and maximum dynamic locad. The rating identified on
the sling should be in terms of the 'static load' which produces’ the
maximum static and dynamic lcad. Where this restricts slings to use on
only certain cranes, the slings should be clearly marked as to the cranes
w1th which they may be used.”

By = v e
R N

g e e sy g o 4t

© a. Summary of Licensee Statements and Conclusions -

Tne‘Licensee has reviewed ANSI B30.9-1971 requirements and determined

that the use of slings for handling heavy loads at the Palisades plant meets
- rhe.intent or ANSI B30.9-1971l. Those slings. which are used exclusively on the
main hoisr of either the reactor building crane or fuel pool crane will be
marked aa to their limited use and will be rated for static load oniy. ‘The
-maximum hoxst speed of 4 £fpm on the fuel pool crane and 6 £pm on the reactor

“building crane does hot permit a dynamic load of any consequence.

'Slin§s which are‘nsed with auxiliary hooks (both cranes are capable of up
" to 35 fpm) will be analyzed for both static and dynamio ioading. If the
' dynamlc load is greater than 10% of the presently rated statxc load, the

. combined dynamzc and static load will be used to rate the sling.

b. Evaluation .

Use of slings at the Palisades plant satisfies the-criteria‘of-Guide;ine 5
on the basis of the Licensee's verification that use of these slings meets the Ej
intent of ANSI B30.9-197l." In addition, CPC has satisfied criteria for use 3
and selection of slings and procedures for restricting slinés for limited use
on certain cranes. Sinoe the main hoist apeeds of the reactor building crane
or fuel pool crane are relatlvely low, the dynamic loads imposed on dedlcated
slings are reasonably small and may be dlsregarded in determining the sllngs'
maximum rated load. Considering the nominal allowance for dynamic loadlng
_provided in CMAA-70 for crane design (dynam;c loadv= 0.5% x static lcad per

foot per minute of hoist speed), it can be concluded that the maximum dynamic

. ' . -12-
' Uﬂ Uﬁ Franklin Research Center .
" ADivision L .

of The Frankiin institute



TER-C5506-378

loading in the auxiliary hook slings will be 17.5%. The Licensee's decision
‘to provide an additional allowance for dynamic loading only in cases ‘where

such loading‘i;Agteater‘than‘lp%_oﬁ_sgatic-load is reasonable.

¢. Conclusion

Selection and use of slings at the Palisades plant is in accordance with

Guideline 5.

and Maintenance)

2.1.7: Cranes_ (Inspection, Testing
' 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 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 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, test, and maintenance should be performed prior:to their
use) ." - ; :

a.. Summary of Licensee Statements and Conclusions

The Licensee states that the cranes identified are testéd, inépected, and

maintained in accordance with written procedures that meet the intent of
guidelines provided in ANSI B30.2-1976. With the exception of a daily limit
switch test, which is performed monthly by plant electricians, Section 2-2 of
ANSI B30.2 is cgmpiied with. Because :each operator has a different
interpretation.of how to test limit switches, limi£ switch testing is included

in monthly maintenance inspections.

b. Evaluation

The criteria of this guideline are satisfied at the Palisades plant on
the basis that the program in use meets the intent of ANSI B30.2-1976 with the

- exception of limit switch testing being monthly rather'than daily. This

«]3=-
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exception is acceptable in view of exceptions allowed by Section 5.1.1(6) of
‘NUREG=0612. ' . ’ . - . : . . T

c. Conclusion

Inspection, testing, and maintenance of cranes. at the Palisades plant is

performed@ in a manner consistent with Guideline 6.

"2.1.8 (Crane Design [Guideline 7, NUREG-0612, Section 5:1.1(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 CMAA-70, 'Specifications. for Electric Overhead Traveling
Cranes' [12].  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

The Licensee stateS”fhat the reactor building polar 6rane-and:the
auxiliary buildingﬁérane.were originally'desighed and- manufactured in g
accordance with Electric Overhead Crane Institute Speéificationisl (ECCI-61)
[13}; The crane manufacturer, Dresser Induét:ies, has éompaﬁed the design of
these ‘cranes with the requirement; of CMAA=70 and ANSI B30.2-1976 and has
concluded that the auxiliary buildihg crane meets the mandatory electrical,
st:uctural; and-mechanical.desigh‘:equirements, The reactor building cianev
also meets these standards with one exception: ‘when a 135-ton load is carried
‘within § feet of the‘fail, a st;ess of 15.25 ksi is formed in the bridge end
ties which exceeds the allowabie stress (14.4 ksi)‘by 0.85 ksi; the Licensee

considers this overstress to be insignificant.

b. Evaluation and Conclusion

Design of cranes at the Palisades plant is considered to be consistent
with this guideline on the basis of the Licensee's comparison of existing
crane design with the more restrictive requirements of CMAA~70. Further, it
is agreed'that:an overload of 0.85 ksi:(106%) is not significant, but load

movements in. this area should be limited by procedure, if possible.

' Uﬂﬂﬁ Franklin Research Center -
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2:2 INTERIM PROTECTION MEASURES

‘Thé' NRC has established eix interim protectioo 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 spent fuel pool. Pour of the six interim meaeures of the report consist
of Guideline 1, Safe Load Paths; Guideline 2, Load Handling Procedures:
Guideline 3, Crane Operator Training; and Guideline 6, Cranes.(rnspection,
Testing, and Maintenance). The two'remain;ng interim ﬁeesores cover the

following criteria: —

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 Technlcal Sgec1fzcatlons ]Interlm Protection Measure l‘ NUREG-OGlZ,
Section 5 3(1)[

. "Licenses for all operating reactors not having a 51ngle-failute—proof

' 'overhead crane in the fuel storage pool area should be revlsed to include
a specification: comparable to Standard Technical Speclficatxon 3.9.7,
‘Crane Travel - Spent Fuel Storage Pool Building,®' for PWR's and Standard
Technical Specification 3.9.6.2, ‘Crane Travel,' for BWR's, to prohibit
handling of heavy loads over fuel in the storage pcol until 1mplementatzon
of measures which satisfy the guidelines. of Section 5.1."

‘Be Summary of Licensee Statement and Conclusion

The Palisades plant procedure FHS-M-23 prohibits movement of heavy loads

over the fuel pool.

b. Evaluation and Conclusion

’The,Palisades plant complies with Interim Protection Measure 1.

-15=
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2.2.2 Administrative Contrels [Interim Protection Measures. 2, 3, 4, and S,

NUREG—OSlzl Sectlons 5.3(2) = 5.3(5)]

ST

e 'P:ocedu:al or. administrative measures: [1ncludxng safe load paths, locad
—=r ~-=" “handling” procedures, crane-operator training, and- ¢rane inspection]... - -
can: be: accomplished in ar 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]."

g

a. Summary of Licensee Statements and Comnclusions. . : .o
‘Summaries. of Licensee statements and conclusions are contained in
discussions of the respective general guidelines in Sections 2.1.2, 2.1.3,

2-1.4, and 2.10 7.n~

b. . Evaluaﬁionst Cohclusions, and Recommendations : R g

dzscusszons of the respectlve general gu;del;nes 1n Sections 2. l 2, 2. l 3,

L o The evaluations, conclusions, and recommendations are'contained in
| 2.1.4, and 2. 1.7. ‘ e SR T .
| , . . - . . .

% ' » 2.223 Special Revzews for Heavy Loads Qver the Core [Interlm Protection
- - Measure 6, NUREGnOGlZ, Section 5.3(6)] _

.'SPecial'atténtion~should be.given to p:ocedu:es,'equipment, and personnel
. for the handling of heavy. loads: over the core, such as vessel internals
or vessel. inspection tcols. This special review should include the
following for these loads: (1) review of procedures for installation of
riggzng or lifting devices and movement of the load to assure that :
Sufficient detail is provided and that instructions are clear and concise; ' RS
) (2) visual inspections of load bearing components of cranes, slings, and i
| .special lifting devices to identify flaws or deficiencies that could 'lead ' . B
' 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 operat;ons, and
content of procedures.” »

[ B R

el

a. - Summary of Licensee Statements and-Conclusions

The Licensee states that a special review for handling heavy loads over .
the core has been completed in compliance with Section 5.3, Interim Protection ' y
Measure 6 of NUREG-0612. . ‘

' : -16-
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3. CONCLUSION

- ,This~summacy-ls'provzded to consolidate the results. . of the evaluation
contained in Sectzon 2 concerning individual NRC staff guidelines into an
overall evaluation of heavy load handling at the Palisades plant. Overall
conclusions and reccmmended Licensee.actions, where appropriate, are provided
with respect to both general provisions for load handling (NUREG-0612, Section
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 seven guidelines concerning provisions for
handling heavy loads in the area of the reactor vessel, near stored spent
. fuel, or ih other areas where an aocidentai load drop oould damage equipment
required fot safe shutdown or decay heat removal. - The intent of these
guidelines is twofold. ‘A plant conformxng to these guldelines wzll have
‘developed and melemented, through procedures and operator traxnzng, safe load
travel paths such that, to the maximum extent pract;cal,.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, load handling instructions, and equipment
inspection to ensure rellable operatlon of the handlzng system., As detailed.
in Section 2. it has been found. that . load handling operatlons at the Palxsades
- plant 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 Nﬁc staff;has'established (NUREG-0612, Section 5.3) certain measures
that should be initieted to providevteasonaole assurance that handling of
. heavy: loads will be performed in a safe manner untll flnal implementation of
the general guldelznes of NUREG-0612, Section 5.1 is complete. .Specified
- measures include the implementation of a technical specification to prohibit

the handling of heavy loads over fuel in the storage pool:; compliance with

. UH ﬂﬁ Franklin Research Center
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"Guidelines 1, 2, 3, dand 6 of NUREG-0612, Section 5.l1.1; a review of load

LGRImyag T e ey e e o
v ‘ A

.handling procedures: and operator-.training; and a visual inspection program,

TR

including component repair or replacement as necessary of cranes, slings, and - <+ - —

special lifting devices to eliminate deficiencies that could lead to component

failure. Evaluation of information provided by the Licensee indicates that

bRy e ot ol ol ol

the .Palisades plant complies with the staff's measures for interim protection.
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