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ABSTRACT

The Nuclear Regulatory Commission (NRC) has requested that all nuclear
elants, either cperating or under construction, submit a response of
compliancy with NURSG-06'2, "Control of Heavy Loads at Nuclear Power
Plants." EG&G Idano, Inc., has contracted with the NRC to evaliate the

respenses of Lhose plants presently under construction. This reporse
contains EGRG's evaluation and recommendations for Comanche Peak Steam
Electric Station Units ! and 2.




EXECUTIVE SUMMARY

Comanche Peak Units 1 and 2 do not totally comply with the guice!‘nes
of NUREG-0612. In general, compliance is insufficient in the ‘ollowing
areas:

0 Development of load paths fs not yet complete and the e is no
plan to mark the load paths on the floor.

0 The proposed method for estimating the dynamic loac may be
subject to misinterpretation. Twoe cranes are rated s having tre
capacities equal to the weights of loads to be carried, but ‘t is
not indicated if the dynamic effect has been taken irto
consigeration.

o Cranes are not indicated as designed per all of the incicates
regulatery requirements.

The main regort contains recommenca’ons which will aig in Bringing
the above items into compliance with the appropriate guidelines.
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CONTROL OF HEAVY LOADS AT NUCLEAR POWER PLANTS
COMANCHE PEAK STEAM ELECTRIC STATION UNITS 1 AND 2
(PHASE I - DRAFT)

1. INTRODUCTION

Purpose of Review

This technical evaluation report documents the EG&G Idahe, Inc.,
review of general load-handling pelicy and procedires a. Comanche Pesk
Jnits 1 ana 2. This eva'uation was performed with the cojective of
dssessing conformance to the general load-hardling guizelines af

NUREG-C812, "Control of Heavy Loads at Nuclear Power Plants" (i},

Section 5.1.1.

seneric Bacuzroung

1

Generic Technical Activity Task A=36 was e@staciished Dy zne U.S.
Nuclear Regulatcry Commission (NRC) staf‘ tso systematically examine
staff applicant criteria and the acequacy of neasures in effect a2t
operating nuclear power plants t2 assure the safe handling of neavy
Toads and tc recommend necessary changes to these measures. This
activity was initiated by a letter issued By the NRC staff on May 17,
1878 [2], to all power reactor applicants, requesting information

concerning the control of heavy loads near spent fuel.

The results of Task A-38 were reported in NURS5-0612, "Cansre! ¢°
“edvy Loads at Nuclear Power Plants." The staff's conclusion from
tnis evaluation was that existing measures to conirel *he handling of
heavy loads at operating plants, although providing protection from
certain potential problems, deo not adequately cover the major causes
of 1oaq-hand11ng accidents and should be upgraded.
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A orcer to ucgrade measures for the control of heavy loads, the staff
ceve'oped a series of guicelines designed to achieve & two-phase
sbjective using an accepted appreach cor protection ohilescohy. The
first portion of the objective, achieved through a set of genersl
guicelires identified in NUREG-0612, Article §5.1.1, is %0 ensure that
all Inad-hanaling systems at nuclear power plants are designed anc
cperated 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 guicelines
fcentified n NUREG-0612, Articles 5.1.2 through 5.1.5, is to ensure
that, for Toad-hancling systems in areas where their “2i'yre might

~esu’t in significant consequences, either (a) featires are proviges,

lbe

"hoacgitieon to those required for all loag-handling systems, to ers.re
*hat tne potential for a load drop fs extremély small (e.g., &
single=failure-oroof crane) or (b) conservative evaluations of
‘cac-nandling accicents incicate that the potential consequences of
ary 'cac arcp are acceptably small.  Acceptadility of accigent
cinsequences 1s quantified in NUREG-C612 into four accicent analys‘s

evaluaticn criteria.

The approach used to develop the staff guidelires for minimizing the
sotential for a load drop was based on defense in depth and is
summarized as follows:

o Provige sufficient cperator training, handling system
cesign, load-handling instructicns, and equipment inspecsion
t0 assure relfable operation of the handling system

0 Define safe load trave! paths through procecures and
operator training so that, to the extent practical, heavy
loads are not carried over or near irradiated fuel or safe
shutdown equipment
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o Provide mechanical stops or elestrical interlocks it grevent
mevement of heavy loads over irradiated fuel or ir proximity
to equipment associated with recduncant :nutdown 2azhs.

Sta®f guidelines resulting from the foregeing are tabulated ‘n
Section 5 of NUREG-0612.

Plant-Specific Background

Cn December 22, 1980, the NRC fssued a letter [3] to Texas Ltilities
Gererating Compary (TUGC), the acplicant for Comanche Pezk reguesting
that the applicant review provisions for hangling ang cortrs! of heavy
Tcads at Comanche Peak Units 1 and 2, evaliate trese provisians wisn
respect %0 the guidelines of NUREG-0612, and orovide certain
acditional information to be used for an independent detarmiration of
scnformance to these guidelines. On August 7, 1881, TUGC sroviced the
fnitial response [4] to this request. Acditional informatior was
srovided on Cctober 8, 1581 [5]. After £G3G's preliminary

evaluation [12], TUGC sutmitted two revisions cf the initia’l ressonse
en March 1, 1982 and June 8, 1983 [10,11].

.
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2. EVALUATION AND RECOMMENDATIONS
Overyiew

The following sections summarize Texas U'tilities Generating Comeany's
(TUGC) review of heavy Toad handling at Comanche Creek Units | and 2
accompanied by EG&G's evaluation, conclusions, and recommendations to
the applicant for bringing the facilities more completely into
compliance with the intent of NUREG-0612. TUGC's review of the
facilities does not differentiate Detween the two units so it is
dssumed that Doth units are of identical design. The arslica~t mas
‘ngicated the weight ¢f a heavy load for this facility (as defineg in
NUREG-0812, Article 1.2) as 2150 1bs.

Heavy Lcag Overhe:g Hangling Systems

This section reviews the applicant's list of overnead nancling systems
which are sutject to the criteria of NURFG-0612 anc a review af the
Justification for excluding overhead handling systems ‘rom the above
mentioned Tist.

2.2.1 Scope

"Report the results of your review of plant arrangements %0
icentify all overhead handling systems from which a lsad drop may
result in damage tc any system rscuired far plant shutdown or
decay heat removal /taking no credit for any interlocks,
techniral specifications, operating procedures, or zetailed
structural analysis) and justify the exclusion of any cvernead
handling system from your list by verifying that there is
sufficient physical separation frem any load-impact point and any
safety-related component to permit a determination by inspection
that no heavy load drop can result in damage to any system or
component required for plant shutdown or decay heat removal."
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A. Summary of Applicant's Stasements

The applicant's review of cverhead handling sys:ias
fcentified the cranes and hoists shown in Table 2.1 as =nrose
which handle heavy lcads'in the vicinity of irracdiated “ue’
or safe shutdown equipment.
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TABLE 2.1, NONEXEMPT MEAVY LOAD HANDI

BE— L TR T T

",
12,

5.

fuel Building overhead crane

Containment auxiliary upper
cranes

Containme t polar cranes

Moderating WX and letdown
chiller HX hoist

Component cooling water pump
hoist

Safety related chiller hoist
(Single-fallure-Proorl)

Centrifugal charging pumps
hoist

ContLainment fuel handiing
bridge crane

Auxiliary feedwater
hoist {(electric motor driven
pump )

Auxillary fecdwater pump
hoist (turbine driven pump)

Auxitiary filter hoist
Reacror coolant pumps hoist
Diesel generator (piston)
hoist

Spent fual pool HX hoist

Service water traveling
screen hoist and Jib crane

Crane/Maist 1,0, Nusber

CPX-MLSCIC-01

CP1-Mi SCCA-0)
CP2-ME SCCA-01

CPI-MESCPP-01
CP2-MESCPP-01

CPi-MiMHCH-16
CP2-MEMICH- 16

CPX-MLMHCH-0)
P - MICH-08A
CP2-MLMICH-08A

CPI-MiMICH-01, 02
CP2-mimicn-01, o2

CPi-MLSCCr -0
CP2-mMisccr-01

CPI-MIEMHCH-13, 14
CP2-MEMICH-13, 14
CPI-MIEMICH- 12
CP2-MEMIICH-12
CPX-ME IR~ 08

CP1-MiIMHCH-42
CP2Z-MEMNCH- 42

CPI-MiMniCH-37, 38
Cr2-Mimuicn-371, 3a

CPX-MIEMICH-43, 44

CPX-MiMncn-12
CPX SWINSG-01

ING SYSTEMS--COMANCHE CRELK UNIIS 1 AND 2

Capaciy

{Tons)

130-17-%
5

1i1%-20

l"'

location

fuct Building

Contatnment Building
Contaimment Building
Satequards Building
Avxitiary buliding
Avxiliary Buliding
Auxitiary Building
Containment Buitding

Safequards Building

Safeguards Building

Auxiliary Building

Containmeat Building

Safeyuards Buiiding

tuel Suilding

Outside of service

wWaler intake stLrwciLure

Alevation

Above 86O 1L
20% fL-6 in,

990 -1 in.

83V -6 in

B10 fL-6 in.

rin 1y

810 fL-6 in,

Above B60

190 -6 in.

190 fL-6 in.

8.2 fr-6 in.
905 -9 in.

810 fL-6 n.

838 -9 in.
ain 1o



TABLE 2.1, (continuad)
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1.

Residual hest removal HX
and Contalmment Spray
System hoist

Main steam uioty vailves
hoist

Service vater intake
structlure crane

Containment dome access
rotating platform hoist

fuo. handling bridge crane
(fuel Building)

Refueling machine
(Containment Buliding)

Service water inteke stop
gate hoist

Auxilia filter hoist
(Single-Failure-Proof)

Residual heat remova i
hoist

piump

Crane/Moist | D, Nuwbor

CPI-MLMICH-& 7, %9

CPI-MEMBICH-ha,
CP2-MEMHICH-48,

CPX-MLSCSW-0)

9. 59, %
W9, %0, %

CPI-Mi SCRP-0)
CP2-MESCRP-01

1BX-FNsCIB-01
THX-T HSCHC-01)
TCX-FHSCHC-00
CPX-MEMHCH-61

CPX-MEMIN -OhA

CPX-MEMICH-T2

CP1-MENHICH-08
CP2-MEMNCH-09

Capacily
{Yons)

1o

I V2

r

Fowarion

Sateguards Building

Safeguards Building
Service water Inteke
SLriawre
Containmont Building
Fuecl Buitding
Containment Buiiding
Service water inLake

Struwcilure

Auxiliary Butiding

Fuel Buitding
Safeguards Building

flevation

B3 1Lt-6 in.

B8O -6 in.

Above 96 L

oo n

Above: 860 1o

Above 860

89 -9 in.

8%2 fL-6 in.

838 -9 in.
113 o



2.3

The applicant has alsc identified numerous o%her cranes that
have Deen excluded from satisfying the criteria of the
general guidelines of NUREG-0612.

8. EGSG Evaluation

The safety injection pump hoist 1s omitted while the
auxiliary building filter hoist is restored in the revised
Tist of nonexempt cranes [11] without explanation.

C. EG&G Ceonclusions and Recommendations

The agplicant should indicate f the safety injection pump
"ofst handles heavy loads fn the vicinity of the irradiated
fuel or safety shutdown equipment. [f it does, it should De
Tisted n Table 2.1 and the hazard of a loac drop from this
ne st should be evaluatec.

General Guigelin

This section addresses the extent to which the applicable hangl ing
systems comply with the general guide!ines of NUREG-0612, ‘
Articie 5.1.1. EGaG's conclusions and recommendations are provided in
summaries for each guideline.

The NRC has established seven general guide!ines which must Se met in
orcer to provide the defense-in-deoth approach for the hang)ing of
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~Hand)ing Procedures

e p—



) Guideline 3==Crane Qperasor Training
Q Guideifne d==Spectal Lifsing Devices
o Guideline S==L1fting Devices (not specially gdesigreq)
° Guigeline 6==Cranes (Inspection, Testing, and Maintenance)
0 Guideline 7==Crane Design.
Thase sever guiZe'ines snoulc De satis‘ied ‘or 4! Sverreac "acc'ing

SYSTeMS anc programs n order to handle heavy loads fn the viciatyy 3¢
TR Ceactor vessel, near spent fuel in the spent-fuae! peai, ¢* a

cther aredas where a load drop may damage safe shutcown systems "8
SUCTeeC NG Daragracns acdress the guice' ‘nes tedivigually,

L
L
>

"Safe Tcac paths should be defineg for the movement of heavy
loads to minimize the potential for hedvy loads, 1f cropped, %o
‘mpact frradtated fuel in the reactor vesse! and in the
spent=fuel pool, or %o impact safe shutduwn equipment. The patn
should fo'llow, to the extent practical, structural floor members,
Seams, e%:., such that 1f the load 1s dropped, the structure 1
more likely to withstand the fapact. These 'oad paths should be
Cefined 'n procedures, shown on ecuismert layout drawings, ane
clearly marked on the floor 1n the ares where the 'oad s o De
nandled. Daviations from de’ined load saths thou'd regqu're
written alternative procedures aporoved Oy the plant safety
*eview commitiee."

A, f Applf -

" 'Safe load areas' (areas serviced By & particular crane in
which a load drop will not result in damage to shutcown or
decay heat removal equipment or spent fuel) have been
fdentified where applicable for the cranes 11sted in

(Tadle 2.1]. Equipment hancled by these cranes will be



trarsported whenever possidle within the icent! iag sa‘e
Toa¢ areas.”

“Safe Tcad areas” for 9 of the 29 Visted in Tadle 2.1 sre
marked on s.Omitted drawings. For the remaining Mo'sts, 4e
establishment of safe 'oag areas s not app!icable. since
the hotsts jererally travel 2'0ng 4 single moncrai! which
a7ows the hoist to follow only one possible path.

“ATT "safe Yoad areas' and 'safe load paths' wi'l se
‘dentified By drawing. "

Y 'Safe Toad paths' will also be fdentified and estas! shes
for Toads ~ancled outside safe Toad areas prior %o fnitial
furl Toad 1o ensure the safe coeration of the crane uring
ma‘ntenance ang rormal cperation of the plant. "

" 'Safe Tcac paths' will e defined 1n the CPIES mairterance
PrOcecure a3 attachments to load hand)ing procecures.
Procedures will e approved and handled 1n accordance with
CPSES station procedures, as directed By the Station
Operation Review Committes. Deviation from this maintenance
srocedure or load path will be handled 1n accorgance with
procedures governing deviation or revisions of safety
_related procedures, 4s directed by the Statfon Operasiss
Review Committee "

6040 Evalvazion

As pointed out 1n [12], the fdea of "safe load areas” 15 not
complately sound. A safe load path should be estad!ished
for sach heavy load to be moved. If several loads are moved
Lhrough the same area, this ares constitutes & composite
load path which zould be defined as & “safe 1oad ares.”
Otherwise, this guide!ine does not ca'll for fdentif ing the
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“safe Toad areas." There ‘s no need for the aso'icase 28
establish the safe Yoad 24th ard the safe lcad ares
separate’y.

For defining the safe 'cad zath, the app)icant as 05 02%d
t0 fngfcate 17 the path will be patnted on the flcer ‘» the
area of load movement.

- nclysions ang R rdacion

The acolicant's agtion 1y ot £y consistens # % o1
‘ntent of NUREG-0612, Article 5.1.1(1). For estas'fsring
the safe Toad paths, tre azn'zant should corsicer:

(1) Qefining a definite path, not & genera) ares, ‘3¢
trafsperting each heavy 'cad.

(2) Marking the Toad patn on the floor for easy
‘dentification Ly the crane operator

2.3.2 Leag-mang)ing Progedyres [Guide)ine 2, NUREG-0612,
Arsicle 5.1 “n]

"Procedures shou'd De developed %o cover load=handling caerat’ons
for heavy Toads that are or cou'd De nandled over or in prexnimicy
to Irradiated fuel or safe shutdown equipaent. At 4 iaimm,
procedures should cover handling of those loads ''sted in

Table 3.1 of NUREG-0612. These srocedures sheuld inc uce:
faentification of required equipment; inspections and actestance
criteria required before movement of load; the ‘steps and proger
seguence to Be followed 1n handling the load; defining the safe
PALA; ard other special precautions. "

3]
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A, f Applicant' t n

“For some heavy loads, ft miy be necessary to operate
outside the safe load are: and transport the load over or
near plant shutdown or decay heat remova) equipment or spent
fuel. For these loads and al) oversize loads, special
precautions or procedures will be utilized with the purpose
of minimizing the risk of a heavy lcad drop in these areas.
The procedure will consist of load drop prevention measures,
such as a 1ist of required equipment, inspection, acceptarce
criteria for the movement of the 'oad, sequence of stens.
etc.  These procedures will De available for NRC review. "

The aoolfcant's statements imply that the development of s~
1oagd nanaling procedures s covered by the designation of
the "safe load areas.”

TUGC has committed to previding procedures in accorcance
with Guideline 2.

nclusion 1

«

Based upon the information supplied, EGAG considers that
Comanche Peak units | and 2 are consistent with the (ntent
of Guideline 2.

23.3 Grane Qperasor Training [Guideline 3, NUREG-0612,
Article 5.1.1(1)]

“Crane operators should be trained, qualified, and conduct
themselves in accordance with cucgtor 2=3 of ANSI 830.2-1976,
‘Overnead and Gantry Cranes' (6],




A, f App)icant' t n

“Crane coerators wil) be trained, qualified, and wil!
conduct themselves in accordance with Chapter 2-3 of
ANSI 830.2-1976 "Overhead and Gantry Cranes."

Procedures governing crane operator training qualifications
and conduct will be available for NRC review prior to fue!
Toad."

|

The apoiicant has committed to compliance with guiceline 3.

€. 324G Conclusions ang R nengation

Based upon the information provided, EGAG consicars Comanche
Peak units | and 2 to be consistent with guideiine 1,

2.3.4 1al Lifsin { 1in N
Artie’ 4

“Spectal 11fting devices should satiify the guide)ines of ANS!
N14 6-1978, 'Stancard for Special Lifting Devices for Shipping
Cortainers weigning 10,000 Pounds (4500 l') or More for Nuc'ear
Materfals' (7], This standard should apply %o a1 spectal
11fting devices which carry heavy 1oads 1n aresas as defned
above. For operating plants, certain fnspections and 'oac tests
May D@ acceptec in Tieu of certain miterial requirements in the
standard. In addition, the stress design factor stated in
Section 3.2.1.1 of ANST N14.6 should be Based on *he compined
maximum static and dynamic loads that could De imparted on the
handling device based on characteristics of the crane which will
be used. This fs 1n 1tey of the guide)ine 1n Section 3.2.1.1 of
ANST N14.6 which bases the stress lloi’n factor on only the
weight (static load) ar the load and of the fntervening
components of the special handling device."

13
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f Applicant' n

“Although a special 1ifting device for a spent fue! shigping
container weighing 10,000 1bs or more has not yet been
procured, ANSI N14.6-1978 and NUREG-0612 Guide!ines for
special 1i1fting devices will be invoked when this device s
obtafned. Although 1t fs anticipated at this time that the
standards for the 11fting devices will be met, it may later
De determined that alternatives to the standard are
required. [n that event, written notification wil'l be mace
t0 the Nuc'ear Regulatory Commission cescrining the
a'ternatives and their equivalency in terms of loag hangling
reliability."

"Reactor vesse! Aead and reactor internals 11feing rigs meet
the intent of ANSI N14.6-1978 anc NUREG-0612 for design,
fabrication, assembly and operation. The amalysis for *hese
Gevices is proviced in [the westinghouse report WCAP=10156]"
"These rigs meet the ‘ntent of mentioned NUREG ang ANSI
stancard for design, faprication, assemdly and cperation,
Sut do not meet all the specific load verification testing.
The proposed alternate testing was included 1n Section 6 of
WCAP-10156."

MThe fatled fuel assembly 11feing to0] has been deleted from

Tacle & of [Report WCAP 9198) because our review 1ndicated
that this tool 13 not required.”

In Taple A=4 [11], the applicant tndicates that specia)
11fting devices will be used only on:

(1) Spent fue) cask

(2) Reactor vesse! head

"
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(3) Reactor internals
G Eva! ion

The information related to the proposed alternate :ad
verification testing of the reactor vesse! head and reactor
Internals 1ifting rigs has not been provided for review.
The applicant was reminded that dynamic loads must be
considered for calculating the stress design factors (121,
Sut this requirement is left unaddressed in the applicant's
latest submitea: [11].

nclusions ang Recommen fgn

The applicant's information indicates a partial consistency
with the intent of this guiceline. Additiona) actions ire
recommenced:

(1) Provize information on the propesed lond verification
testing for reactor vesse! head and resctor fnternals
11fting devices, and demonstrate that the alternate
testing methods are consistent with the intent of the
ANSI N14.6 testing procedures.

(2) For the desfgn of the specia! 11fting devices,
calculate the ANSI N14.6 specified design safery
factors with the combined maximum static and dynamic
loads.

¢.3.5 Lifsing Devices (Not Speets)ly Designed) [Guideline §,
NUREG-0612, Artifcle §.1.1(3)] <

“Lifting devices that are not specially designed should be
fnstalled and used 1n accordance with the guide)ines of
ANST B30.9-1871, 'S1ings’ SIJ. However, in selecting the proper

s1ing, the load used shou!

be the sum of the static and maxiaum




e,

dynamic load. The rating identified on the sling should be in
terms of the 'static load' which produces the maximum static and
dynami: load. Where this restricts slings to use on cnly certain
crares, the slings should De clearly marked as %o the zranes with
which they may be used." :

f Applicant' n

“Lifting devices that are not specially desigred for use
with heavy loads, as defined by NUREG~0612, wil) comply with
the guidelines of ANSI 820.9-1971."

"S1ing ratings will be identified o~ the sling 1n serws of
the static Tead, wnich procuces the maximum static and
Symamic Toad; ('.e., Tcad x 0.005 x hoist speed * maximum
static Teag)  where this restricts s1ings to use on only
certatm crates, tte sTings wil) De clearly marked as %o the
Cranes with «higm tRay may De used."

For caleulating the dymamic Toad, the applicant has falled
%0 specify the unit for hofst speed.

The asplicant’s proposed action s not completely consistant
with the intent of this guideline. The unit of s9e ho'st
speed used for calculating the dynamic load should be
clearly stated, ¢ 5. feet/minute.

o — g - e R e
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2.3.6

ran " on, Testin Maintenan [Guice!tn

Ngﬂiﬁogllzl Article i.x.*‘!t]

“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 thit tests and fnspections
should de performed prior to use where it fs not practical to
meet the frequencies of ANSI B30.2 for perfodic inspection and
test, or where frequency of crane use 13 less than the specified
fnspection and test frequency (e.g., the polar crane inside a RWR
containment may only be used every 12 to 18 months during
refueling operations, and 1s generally not accessidle during
power operation. ANSI B830.2, however, calls for certain
inspections to De performed datly or monthly. For such crares
having Timited usage, the inspections, test, and maintenarce
shou'd te performed prior to their use)."

A, f 1igcant'

"ANSI B3C.2-1876, Chapter 2-2, wil) be {nvoked with *eipect
to crane ‘nspections, test and maintenancs.

With respect to Section 2-2.1.1.1 ¢f ANSI B830.2, cranes
Tocated within containment will be fnspected every schedy!ed
refueling outage 1n accordance with the requirements of
ANSI B30.2. This 15 necessary because periodic ‘nspections
during power cperations are impractical due to high
radfation Tevels in containment,

These measures will de ‘mplemented prior to fue! hand'ing,
Procecures and inspection records will De retained ang
avatlable for NRC review."

o £G46 Evaluasion

As stated, the applicant has committed to mplement the
measures consistent with the fntent of this guide!ine prior
to fuel hand'ing, and to retain the procedures and the
inspection records for review,

1 ' X
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C. EGAS Conclusfons ang Recommendations

Based on the information provided, EGAG consicers thas
Comanche Peak units | and 2 are consistent with the intent
of guideling 6.

2.3.7 (Crane Degige [IIIII"E! 1, NUREG-0612, Article $.1 1M1

N Ppre K

“The crane shoulc be designed to meet the applicadle criteria and
yide'tnes of Chaotor 2=1 of ANSI BJ0.2-1976, 'Overhesd ang
ntry Cranes,' ang of CNiA-?O '!.0e1f'catiou| for Electric
Svernead Trcvo‘*ng Cranes' . An altermative t0 4
saec'fication 1n ANS! B3C.2 ‘ a- CMAA-TO may D@ actested ‘' Tleu of
spacific compitunce 17 the intent of the specification 1y
satisfiee.”

I memawny, af Senlipgas! tatamanr

TaBTe A=) Trats the Toed nanaling systems 1gentified in
Tas e A=l and tre app'icable codes and stancards as
seec'?lea 'n sne CPSES Bouipment Pyurchase Spect fications.
In a'7 cases, the crane design complies with the guide!nes
of CMAA Specification 70 and Chapter 2+1 of ANS] 830 i-1967
e 2l Rofsts are designed 'n accordance w b Lhe
requirements of ANSI B30 16-1973."

Taole A=3 [11] s & revised version of Tadle 1 7 the
applicant’s warly response [10]. In Tadle J, the app!icant
Ingicated that a'l nonexempt cranes were desigred ser

ANST B30.2-1976, Chapter 21 or to the criteris of both
CMAA=TQ ang ANST 830.2, Chapter 2+1. [n response to E34G's
comments [1J] on the specified wa'ight of & heavy load and
rated capacities of some cranes, the applicant states



“The term "heavy load' 13 defined in NUREG-0612 as a oad
whese weight 1s greater than the comdbined weight of 4 single
spent fuel assembly and 1ts handling tool. For CPSES. this
weight is azproximately 2,150 'bs."

"Table 4 of Reference [10] has Deen corrected to ol ininate
the afscrepancies concerning rated capacity of cranes [in
question] and their maximum loads. /See Attachment A,
Table A=4 (11"

€ valyatian

A5 shown i Taple A=3 [11], the applicant has apparenty
STAN TN eg the cvarhead Toad handling systems 1nt0 twe
SAtAGories:  cranes and hofsts.  Even though 4 hotst may run
0N 4 meneratl, 1t 1y not considered 43 4 crane. Al the
SYRTRRAC To4d handling systems cesignated a4s Noists are

$p0c e to meat the criterta of ANSI 830.16-1971.
TEartead netet (undertung)t, not the criteris of (MAA=YD
ang ANST B30.2-1976 specified by thfs guice!ine. Cranes are
Seiigned according to the criteria of ANSI B30.2-1967
‘netead of ANSI B30.2-1976. In the opinfon of EGAG, the use
of ANSI B30.16-1973 1n tau of CMAA=70 and Chapter 2+1 of
ANST B30.2-1976 13 not entire’y aspropriate. Some areat of
Crane design discussed 'n CMAA=TO and Chapter 2+) of

ANSD B30 . 2-1976 are not covered in ANSI 830.16-1971. Fer
example, Chapter 2=1 of ANSI 830.2-1976 fnc)udes guide! ines
for construction of runways and pporting structure,
whereas ANST B30.16-1973 does not. Since the design of the
Fulways and supporting structure usually 13 based on
timestested engineering practice, the applicant only needs
te state the codes and standards stipulated in the destgn
specifications. As an alternative, the app!icant may review
ANST B30.11-19800 for app!teabt )ity to app)icant's crane
design.  Inasmuch as there exist only some minor d1fferences

i
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Setween the 1967 edition and the 1976 edition of ANS! 830.2,
the use of the 1967 version n Yieu of the 1976 edition “‘gr
Crane design s acceptadle.

As pointed out 'n EGAG previous evaluation [12], some cranes
$hould de'eng to the exemot category .

In the applfcant's latest submittal [11], the following six
Cranes are stil) 1isted as nonexempt cranes, even theugh the
maximum we'ghts (Table A=4 [11]) carriec Dy these crines are
17 Tess than 2150 'oy:

(1) Contatnment fua! nand!ing 3ridge crane

(2) Main stean safety valve "otgt

(3) Contatmmant dome access FOtALING DlatPamm Ay igt

(&) Seafety related ¢n' !l lar ng s

(5) Refueling machine (contaisment builging)

(8) Diese! generator (piston) heist.

Panging further raviaw By the e Cant, thase cranet ane
ingluged 'n Tadle 2.1.

Basec on the nformation provided a [11], the load careying
Capaciting of '

(1) Restaual heat removal pump hotst

(2) Dtese) generator (piston) hotst



A7Q FAted 4% equal to the Toads to be handled. The
aplfcant has not Indfcated 1f the specified 'oads are
static Toads or combined static and dynamic loads, ¢ thay
ATe STATIC Toads, these two cranes are sti)] Lnderrated.

¢ GGh0 Conclysions ang Recommengasiony

At present, the crane design at Comanche Peak Steam Electriec
Station 13 not in complete conformance to the intent of
NUREG-0612, Article 5.1.1(7). For the app)icant’'s further
effory, EGAG recommends the fo'lowing:

(1) 1f the criteria sther than those spectfied By this
F G0 100 ware used for crane design, provide
IRformation to cemongtrate that the Intent of this
Juigeline s satietied ‘o wvary respect.

(3) Re=snamins the maximum 1o4ds and Fated capacities %o
saterming 1f suffictent safety margin for some cranes
Y0 carry the combined static and dynamic loads Nas Deen
proviced and ' some cranes thould be categorized 4y
CXMpL Cranes.

L
-~

! rim 0 1am

The NAC staf’ mas estan!fihed (NUREG-0612, Articie §.1) that six
Tedieres should De Inftiated o provide reasonadle assurance that
nandling of hesvy Toads will be performed 1 4 safe manner uyntt! fima!
mplementation of the geners! guide)ines of NUREG-0612, Article §.1,
‘s complete.  Four of these six Interim measures consist of genera)
Guigeline 1, Safe Load paths; Guideline 2, Load=Mand) ing Procedures;
Gutdeline 3, Crane Operater Tratning; and Guide!ine 6, Cranes
(Inspection, Testing, and Matntenance). The twe remaining fnterin
medsures cover the following criteria;

0 Meavy load technical specifications

B S ————
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] Specta) review for heavy loads handled over the cire.

Applicant implementation and evaluation of these nteris 2#2tection
Fedseres 18 Contatned 1n the succeeding paragrapns of this section.

$41 lnseris Prosecsion Megsyre l-=Technical Soecifications

“Licenses for all oparating reactors not having a singles
fatlure~proof overhead crane in the fual storage poo! ares shou'd
B¢ revised 0 ‘nclude 4 specification comparable to Stangard
Technical Specification 3.9.7, 'Crane Trave! = Spent Fua! trorage
Pool Butlaing.' for PWRs and Standard Technica)

Specificatton 1. 5.6.2, 'Crane Trave!,' for BwAs, to grininc
nng'ing of hedvy Toads cver fuel 1n the storage peol LAt
‘mplementation o neasures which satisfy the guide i~es of
Sectton 8§ 1.1

A py af Asald ’ -

The 1Ater'm 2rotection medsure Mas "ot Deen 20arelses

0 0N fvaleanion

No evaluation ‘s possidle

This measure shou'd be addretsed Defore plant speration, f
the ‘mpementation of Lre guide!ines of Section § |,
NUREG-0612, s not completed at that time.

$.4.2 loseris Prosecuion Measyres 4. 0. 4, and § - Agministrative
Gensrely

“Procedural or agministrative measures (mtmu: sfe load
PAtAS, Toad=hand!ing procedures, crane operator training, and
erane fnspection] . can be accomplished 1h & short time period

b - s AR e - e L T R - i « - RMI“ 4 - AR e vl



2.4.3

and need not be delayed for completion of evaluaticns and
modifications to satisfy the guidelines of Sectien 5.1 aof
(NUREG-0612]."

A. Summary of Agplicant's Statements

Summaries of applicant's statements are contained in
discussions of the respective general guidelines in
Sections 2.3.1, 2.3.2, 2.3.3, and 2.3.6, respectively.

8. EGAG Evaluations, Conclusicns, and Recommendations

EG&G evaluations, conclusions, and recommencdatiors are
centained in discussions of the ressective generaz]
guideiines in Sections 2.3.1, 2.3.2, 2.3.3, and 2.3.5.

L]

nterim Protection Measure S--Scecial Review for Heavv Lzacs

L}

~
yer the Lcre
——————

!

"Special attention should be given to procedures, ecuipment, anc
personnel for the handling of heavy loads over tne ccre, such as
vessel internals or vessel inspection tools. This special review
should include the following for these loads: (a) review of
procedures for installation of rigging or lifting devices and
movement of the Tcad to assure that sufficient detail is provided
and that instructions are clear and concise; (b) visual
inspections of load-bearing components of cranes, slings, and
special Tifting devices to identify flaws or deficiencies that
could ‘Tead to failure of the compeonent; (c) apprepriate repair
and replacement of defective compcnents; and (d) verify that the
crane operators have been properly trained and are familiar with
specific procedures used in handling these loads, e.g., hand
signals, conduct of operations, and content of procedures."




A. Summary of Applicant's Statements

The applicant's <tatements concerning this interim
protection measure appear in an early response [4]. No
icditional information is provided in the later
submittals [10,11].

8. £G&G Evaluation

The applicant has indicated that this interim protection
measure will be implemented before fuel is handled ouar the
core at the facility.

-—-— o

z3&c Conclusions

)

*s statec in [12], the applicant's planned action sat s ies

the intent of [nterim Pratection Measure 6.




3.1

3.2

3. CONCLUDING SUMMARY

Applicable Load-Handling Systems

The 1is. cf cranes and hoists supplied by the applicant as being
subject to the provisions of NUREG-0612 is incomplete (see
Section 2.2.1 C).

Guideline Recommendations

Compliance with the seven NRC guicelines for heavy load margl‘n

k-

(Section 2.3) are partially satisfied at Comanche Peak Units 1 an

N
(%]

This conclusien is represented in tabular form as Table 3.1. S:ce

()

recommendations to aid in compliance with the intent of these
guidelines are provided as follows:

Guideline Reccmmendation

[ P%]

on

Section 2.3.1 g. Complete the development of safe loac paths for
all heavy loads and mark the paths on the *lcor
fn the areas where lcads are to be handled.

Section 2.3.2 a. Consistent with guideline 2.

Section 2.3.3 a. Consistent with guideline 3.

Section 2.3.4 a. Provide verification that special T1ifting cevices
used on Yeavy lcad 1ifts meet the intent of
ANSI N14.6-1978 as appenced by NUREG-0612
Section 5.1.1(4) concerning dynamic effects.

Section 2.3.5 d. Redefine the method for computing the dynamic
Toads.

Section 2.3.6 a. Consistent with guideline 6.
Section 2.3.7 a. Provide information to supplement
ANSI B30.16-1973 and ANSI B30.2-1%67 to

demonstrate that the requirements of this
guideline are met in every respect.

’

e egen v ———




I ' | -
- ) | :
i | I
! ] | o
1 1 | ”
I 2 ! !
| R I 2y
! 3 1 1
CTulassg T Twuhesuy T Sbuigg T T Seaag
pur (TR T
154 ) -aur sy PV ik

{ ey O S| aprie, G U epng PIRUUE R R

C Twuiiag

f

RIS LR BT
oy
ULy

L Aoy, wry)y
Whag) sucy po” |
T1ooy burygny

ot Apguaesse pan gy

el St %148
AW 10D /ue)
PuE 131003 110 agny|
FSINAV0G DD g

« V41 an
Aneany, ueyy ssay
voath saybiam g1y

SHOY £°f 01 |0
TAU0W | 1OD/ue ) put
GALPA CuL B ‘Syudu

-00wo) dund MY

ST T w1 20

* S uauodwo )

X1 AR LIUD umopyag
pue i but esapoy

Suoy 1799l ®3 671
S Wavodwo > ow

40 ) UIAY
syubrap  -awh doys
vaar abeaors jang
pue dwnd jJuejood

401000 CSpeuadiuy
02-541 4039032 ‘peay py
SUoy | g
91 £°0 s
WA AP poa
{0a300) *sjanseq
pnys ‘asuogsudy
pms ‘spnys
|9S5aA 101900y

suer o1y

vy | Cewh o
ADPSUE Y PO Spom)
bugpury *sysed
190 eeds pue may

' I S=(1-on

TV T wiwey Ko

Ludtipo S Suivg

proT ene LETRLE L ()
at
TR L | o eping wlbtopm

abpt ag By pouey
R LAl

1S100 dug
butbarydy peon aquey

1S100 SR
PR es A1agyec

1510u dund sayem
bui | 00) JHavOOwO"

XM AL wropIR|
put yy buiresapoy

amoan
4910d Juawut v Jucy

aucad
Jaddn Kuryy i xne
WAL JUCY

UL | PINIBAO
burppane pang

TTUONIRUDI tap queudinb

KPP VR ol D RO JESO- NN 2 ey | SHINN W34 NONYHO

e e —

1T My

L e ————

- ——y

 ——

By I——

T A — g ———

.



! 3 I e
| 2 I ~f
L
I 3 I o
| 2 ] =
| 1 1 .
I 2 | -
] bl ] -
I J ! -
ubisag Twoioeasuy - sbungg Sadinag
pue furtagy
154 -way | ¥ D
{ BOLQIPINYG o dug | epimy G UL apLng b opne

-
R
avyvaadp

BT
P _ o LA

«

P

Se N0y

SOy

| €02

1 ]

1)
Ay owdey
A0
by

Sy
PeuY ajeg

|0 g

SO 67 O 6070

© S Juanedwe >

g aa1 ) pue aojow
) ADIUR SN ASDS

(Lvo) Aarvay,
ey $531 )

Wi RO CSaagea
A1 aes weas upey

SWol 'R 01 170
“Sanpea

(TS (TETTITE ke
XN OSSO PUR xH Wiy

Suol §°01 01 g2
-sayeb doys pue
S1avd SNOAUR||3ISIW
*123425 buy|aaea)

S0y Sy 03 7|
~sbny d

J00| ) 3ROV pur
sauny xu ‘L1S xu
faoj0w ‘ewnd 9 4¢

voy |
*SUauodwo ) dany
~onays pue bupdyyg

SVoy §20 O §°C
* S wavodwo )
Jerow pue dund Wy

SU0Y $°9 03 {070
“bnd 100) ) asd
~U0D pur 3SeD 43)
<11 uads ‘aaagt 4

Suoy 2 01 9°0

* 9 udue two )
LGNy pue dwnd gy

Suoy 4°f 03 0°Q

Tsproq Kae

Mea
DINYINSYS 2r ey
A2OF @00 AL

IS0y T SAeA
Ajajes weays wmvy

8104y WYy
~$As Aeads juiuuiey
V0D PUP yi |VADLII
1Py |PHISAN

auead

agf pue 35100
UIAADS Sui Ay
2308 3D AIDC

1S40u-xH

1ood (any judec

voisid)
17sae

1810y
20104

15104 dund
U 00D 40 Way

15109
49711 ) Koeytxny

(uanyap
W gany) 15104 dwnd
A210Mpad ) Aaeg () xiy

_ (uaa; ap
..3‘..23!

el

o

't

i 2 3

ot

Tswavoduo s dund gy 4210Mpaa ) Aarppixny 6
N .y 2
(pamu quod) 1 ¢ 1w

s ey -




!

whisagy

auppapin

\ ] -

R |

' | -

2 | -

J --

L - =

] | -k

“Uotdoeasu)  sburge SastAwg

v iy

150 ) -ae 2 (R

G g eping Lo apEng

CERLULE BU AL AU

B SO

CLLS TR T
ey
R R

1

DA iy

UL B ML A

CAWIGISESHOD SUIMA AP O] POpiAGAG SEM UOLTPRI0 I JUAED JINSay

C e ——

‘e 1SAS B ey sy v e Mpdde Jou Stoouraping .

Cautpeptnh 21op- 0 i HIETR EUAISTSUOD Y00 HOLYOE Qe widdy . W

caurgapinh Zpgo-anme WAL U351 SU0D BoLYOP e (doy -

T

oy a ve

|t ety

Ay ovdey
A
b oy

su0qy ¢
“dwnd iy

Swoy g
COALEA BOLIR|OSE
101t dund b 00D
(ong {ang Juade

SWol pt9 03 1070
bngd a00) ) #1200
SUG PUR ¥SED 43)
<11) eads taaty

swoy 2°9
*saeh dors
oo aviwa ) dend pg

w60 01 2°0
“aanyxg ) buyppuey
snpd 117uS gN)

put saddiab snid
291501 |04W0D
Ppos CApauasse (any

Suol ot 21 5170

“aanyxty
bur by pue |00y
snpd Apumasse jan gy

(Laubias Kavay,
uey) ssay)

Wy 0t vew
~dinhe L ppan pue
SPO0 ) St fadSty

BT TR T TR

"
15000 dund | PAOWSS
Ay (rapisay  °62
15104 SROAUR| (AISIN  “po
15104
FES TN BLELAN R R LU
15104
ar1eh doys awequi
FER LU BRURL LS L S 4
(6pa wawut e Ivod)
avtyoew buranpay 2
(bria
fany) auead abprag
but jpuey (ang 02
15104 w0y d
butirgus <sanw
MOp JUINLLL V0N (R
VO IPURT Sar TUowWaInE Y
(panut Juu ) e

~

- —— s A e pp— g g h

BTG T NG g

R deetd

e T



Guideliine Recommendation

L

(V)

®. Re-examine the information in [11] to determine
if some cranes mentioned in Sectian 2.3.7 smould
De given the exempt status and if the capacities
of two other cranes are underrated.

interim Protection

EG&G's evaluation of information provided by the applicant indicates
that the following actions are necessary to ensure that the six NRC
staff measures for interim protection at Comanche Peak Units 1 and 2

are met:

nterim Measure Recommendation

-

o

()

Section 2.4.1 Impie-ent this interim measure before any spent ‘.e is
storec in the spent fuel pool if actions for comp! lying
with the guidelines of Section 5.1 of NUREG-0612 are
not complieted at that time.

Section 2.4.3 Nore.

Sumag

The overhead head heavy load handling systems at Comanche Peak Units 1
and 2 partially meet the recuirements of NUREG-0612, Section 5.1. The
facilities fully meet the ntent of Guideline 6. For all other
guidelines, additional information is needed %o cover the areas that
are inadequately addressed or unaddressed.

~ o, - g e g e — T ) = g 7
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ENCLOSURE 2

SYNOPSIS OF ISSUES ASSOCIATED WITH NUREG 0612

The following information is provided to identify exceptions or interpretations
related to verbatim compliance with NUREG 0612 Guidelines that have occurred
during the course of this review. For each of the major Guidelines specific exceptions
are identified, a discussion concerning the underlying objective of that Guideline is
provided, and approaches felt to be consistent and inconsistent with that guideline
are identified. While each such exception has been handled on a case by case basis,
and has been considered in light of overall compliance with NUREG 06172 at a particular
piant, the topics are of a nature general enough te be of interest to other plants.



GUIDELINE | SAFE LOAD PATHS

Exception |

sy In the opinion of the licensee, development of individual load paths
is impractical since there are a significant number of loads for which the pickup and
laydown areas vary from outage to outage. Further, in some cases the location of
safety related equipment combined with the design of the floor over which heavy
loads are carried indicates that for a number of lifts there is no preferred load path.

Discussion
he purpose of this portion of Guideline | is to ensure that the
paths over which heavy loads are carried have been developed and approved in advance
of the lift and are based on considerations of safety. In particular it is provided to
avoid the ad hoc selection of load paths by maintenance personne! since such a situation
could result in the use of a lcad path which has been established by a process wherein
considerations other than safety have taken precedence.

It is recognized that there are a class of loads which, although in
excess of the weight specified for classification as a heavy load, are actually miscellan-
eous or maintenance related loads for which it is impractical to identify a specific
laydown area which can be fixed from outage to outage. Conversely there are a number
of loads for which specific laydown areas have been allocated in the original plant
design and which should reasonably be expected to be carried over the same load paths
during every outage.” A tabulation of icads in this latter category, genera.y applicable
to PWR's and BWR's, was provided in NUREG 0612 as Table 3-1.

A fundamental principal of NUREG 0612 is protection through defense
in depth. Specifically, the first line of protection from an accident which could result
in damage to spent fuel or equipment required for safe shutdown or decay heat removal
is 10 avoid or minimize the exposure of such equipment to crane borne loads overhead.
Where such exposure is minimized, rather than avoided, a second line of defense can
then be provided by intervening barriers such as floors or the provision of additional
lifting device redundancy or safety factors. Considering the foregoing, the use of
exclusion areas, rather than safe load paths, is consistent with this guideline only
under circumstances where there is no safety related equipment located beneath the
area accessible to the crane hook but sutside of the exclusion area. This situation
has bee found in buildings such as the turbine hall or screen house where safety related
equipment is concentrated in a specific area within the crane path. It is unlikely
to occur within containment due to the numerous safety related piping and electrical
systems provided to support decay heat removal.

Approacfies Consistent With This Guideline
Specific sale load paths are prepared and approved for major components
for which hazardous areas are well established. For miscellaneous lifts load corridors

are established such that any movement within that corridor cannot result in carrying
a heavy load over spent fuel or systems required for safe shutdown or decay heat
removal (regardiess of intervening floors). Movement within these corridors is at

the discretion of the load party.

Specific safe load paths are prepared and approved for major components
for which hazardous areas are well established. For miscellaneous lifts detailed direct-
ions are prepared and approved for deveioping safe load paths which inciude floor
plans showing the location of safety related equipment and instructions to avoid such
equipment, ific safe load paths are then prepared each time a miscellaneous
lift qualifying as a heavy load is made. These individual load paths are temporary
and may change from outage to outage.

P ttisia e ———
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Approaches Inconsistent With this Guideline.

Use of limited exclusion areas ir containment which merely prohibited
the carrying of heavy loads directly over the core or specific components and allow
full load handling party discretion in other areas.

Exception 2

In the opinion of the licensee marking of load paths on the floor
is impractical. This may be caused by the general use of temporary floor coverings
which would cover the load path markings, or, due to the number of loads involved,
a requirement for multiple markings which could confuse the crane operator.

Discussion
purpose of this feature of Guideline | is to provide visual aids

10 assist the operator and supervisor in ensuring that designated safe load paths are
actually followed. Tn the case of the operator it has the addition=] function of avoiding
undesirable distractions while handling suspended loads (e.g., trying to read procecural
Teps or drawings while controlling the crane). This feature should also be seen as
2 provisicn necessary to complete a plan for the implementation of safe load saths.
Pec.lically It provides some additional assurance that, having spent the time and
ffort 10 develop safe load paths, those paths will be followed.

h n

Aooroaches Consistent With this Guideline

Rather than mark load paths a second member of the load handling
party (that is, cther than the crane operator) is made responsible for assuring that
the designa“ed sale load path is followed. This second person, a signalman is typicaily
us2d on cad operated cranes, checks out the safe load path prior to the lift to ensure
that it is clear, refers to the safe load path guidance during the lift and provides direct-
ion to the operator and that the load path is followed. Te support this approach the
duties and responsibilities of each member of the icad handling party should be clearly
defined.

Prior to a lift the appropriate load path is temporarily marked (rope,
pylons, etc.) to provide a visual reference for the crane operator. In cases where
the load path cannot be marked (e.g., transfer of the upper internals in a PWR) temporary
¢r permanent match marks can be employed to assist in positioning the bridge and/or
trolley during the lift.

In either case reasonable engineering judgement would indicate
that in certain specific lifts marking of safe load paths is unnecessary due to phy=ical
constraints on the load handling cperation (e.g., simple hoists, monerails, or very
short lifts where movement is limited to one coordinate axis in addition to the vertical).

Approaches Inconsistent With this Guideline
ositions which in effect do not recognize the need for realistically

providing visual aids to the crane operator and imply that, for all lifts, the operator
will remember the load path from review of procedures or by reference to a drawing.

Exception 3

Obtaining written alternative procedures approved by the plant
safety review committee for any deviations from a safe load path is considered too
cumber.ome 10 accommodate the handling of maintenar ce loads where laydown areas
may have to change or [oad paths altered as a result of unanticipated maintenance
requirements, '

o
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Discussion
e purpose of this portion of this guideline is to ensure that deviations

from established safe load paths receive a level of review appropriate to their safety
significance. In general it is highly desirable that once ~afe load paths are established
they are retained and kept clear of interference rather than rou tinely deviated from.
It is recognized, however, that issues associated with plant safety are the responsibility
of an individual licensee plant safety review committee (or equivalent) and the details
of their excercizing this responsibility should be within their jurisdiction.

Approach Consistent With this Guideline
A plant safety review committee (or equivalent) delegates the respon-
sibility for approving temporary changes to safe load paths to 2 person, who may or
may not be a member of that committee, with appropriate training and education
in the area of plant safety. Such changes are reviewed by the safety review committ=s
in the normal course of events. Any permanent alteration to a safe Ioad path is approved
by the plant safety review commirttee.

Approach Inconsistent With this Guideline
Activities which in effect allow decisions as to deviations from
safe load paths to be made by persons not specifically designated by the plant safety
review committee.
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GUIDELINE 2 LOAD HANDLING PROCEDURES

No significant exceptions to this guideline have been encountered.
Occasionally a question arises concerning the need for individual procedures for each
Lft. In general, it was not the purpose of this guideline to require separate procedures
for each lift. A reasonable approach is to provide separate procedures for each major
lift (e.g., RV head, core internals, fuel cask) and use a general procedure for handling

other heavy loads as long as load specific details (e.g., Joad paths, equipment requirements)
are provided in an attachments or enciosure...
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GUIDELINE 3 CRANE OPERATOR TRAINING

Exception

The only exception occassionally encountered with respect to this
Guideline other than fairly minor, site unique, exceptions has bean a desire to deviate
from the requirement of ANSI B30.2-3.1.7.0 for testing of all controls before beginning
a new shift. In some cases a licensee has qualified a commitment in this area by noting
that only crane controls "necessary for crane operation” will be tested at ine start
of a shift, .

Discussion
his requirement (ie. not a recommendation) of ANSI B30.2 is important

since crane control system failures are relatively significant contributors to load
handling incidents. ﬂnuﬂyrummtmbenentumucepﬁminthisaru
is a general aversion to the word "all". Specifically, it appears that some licensees
fear that a commitment to this requirement will force them to test all control type
devices (eg. motor overloads, load cells, emergency brakes) rather than just those
features generally known as contrels (ie. hoist, bridge, and trolley motion controllers).

Aporoaches Consistent With this Guideline
xceptions that clearly indicate that all normal controls (hoist,
bridge, and trolley motion controllers) will be tested at the start of each shift and .
that the purpose of not committing to "all” controls is to avoid a misunderstanding

concerning cther control devices.

Approaches Inconsistent With This Guideline
A response that implies that a decision to test or not test a normal
control wili be made by the crane operator on the basis of what type of Lift or direction
of motion he expects for the forthcoming shift.
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GUIDELINE 4  SPECIAL LIFTING DEVICES

Exception |

Some licensees have indicated that their special lifting devices
were designed and procured prior to the publication of ANSI N14.6 and therefore are
not designed in accordance with that standard. This fact is sometimes combined with
a reference to the title of that standard to reach a conclusion that the standard is
not applicable.

Discussion

he purpose of this section is to ensure that special lifting devices
were designed and constructed under controlled conditions and that sufficient document-
ation is available to establish existing design stress margins and suppert future mainten-
ance and repair requirements. ANSI N14.6 is an existing standard that provides require-
ments supporting this goal for lifting device applications where the consequence of
a failure could be similar to that which could be expected in the event of the failure
of a special lifting device carrying a load within the jurisdiction of NUREG 0612.
Consequently it seems appropriate that for special lifting devices subject to NUREG
0612 it should be able to be demonstrated that, from a design standpoint, they are
as reliadle as a device for which ANSI N14.6 was develioped.
Approaches Consistent With This Guideline

Although not originally specified to be designed i accordance with

ANSI N14 6 the special liftirg device in question was provided by a reactor vendor,
in accordance with appropriate quality assurance and quality control procedures, for
a specific application associated with power plant components provided by that vendor.
Based on either the review of the original stress report or, if such a stress report
is unavailable, the preparation of a new stress report, the licensee has determined
that margins to material yield and ultimate strength are comparable to those specified
in ANSI N14.6. Although not required of the lifting device vendor, the licensee has
reviewed the design of the lifting device and prepared a list of critical components
whose repair or replacement should be performed under controlled conditions.

Approaches Inconsistent With This Guideline
© information is avallable concerning the original design but it
is probably allright because the device has been used for ten years and never failed.
The device was built before the publication of ANSI N14.6, does

not carry shipping containers of nuclear material veighing more than 10,000 pounds,
and thus need not comply with ANSI N14.6.

Exception 2
No 150% overload test has been performec and, in the opinion of
the licensee, such a test is impractical.

Discussion
mwtmolaumhmdﬂnquw
NUREG 0612 is an important contributor to the ability 10 assess the overall reliability
of a device. Such a test supplements design reliability by demonstrating that the

margin has been demonstrated. Such of workmanship is particularly important
for a fairly complicated device. It is recognized, however, that the specification
o!aleMmhMtuNtruywmt,hmam,wmm
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Approaches Consistent With This Guideline -

he Licensee has evaluated the lifting device in question and has
determined that design stress margins are substantial. Further it has been established
that the device itself is uncomplicated and principally put together with mechanical
jeints such that an assembly error is highly unlikely. The use of welded joints is severly
limited and where employed were performed in accordance with substantial quality
controls (eg AWS D1.1) including NDE. The device has been tested to 100% of rated
load.

Afthou;h a 150% overload test has not been performed the Lifting
device has been subjected to a manufacturer recommended overload to demonstrate
proof of workmanship (typically 120-125%).

A | stent Wi
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Exception 3

The requirement of ANSI N14.6 for an annual 150% load test or
fuil NDE is excessive. Both the load test (due to the inability to make the test lift
within containment) and the NDE (due to the need to remove protective coatings)
are impractical and not justified by the infrequent use of these devices.

Discussion

continuing inspection program to assure the continued ma.ntenance
of safety margins incorporated in the original design of the device is important to
demonstrate the reliability of special lifting devices. It is recognized, however, that
some devices employed in a nuclear power plant, particularly those associated with
refueling, are used under conditions of control and at frequencies of use that are substant-
ially less severe than that possible for the type of lifting device for which ANSI N14.6
was originally prepared. Consequently a reasonable relaxation of the inspection interval
seems appropriate.

Approaches Consist With This Cui
S verioad tests VTIThs Comietel Bk ot & longer Interval, 3 years
required.

bmmmtobommtvithmmmotowaﬁmdl ts

NDE of load bearing welds will be conducted at $ year intervals
or, alternatively, load bearing welds will be examined through a program that ensures
that al, welds will be examined over a normal inservice inspection interval of |0 years
in a manner similar to that specified in the B&PV Code for Class 2 Component Supports.

Approach Inconsistent With This Gui%l_lm
tinuing inspection w mited to an annual visual examination

of the device.
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" GUIDELINE 5 LIFTING DEVICES NOT SPECIALLY DESIGNED

Exception .

Licensees have taken exception to the requirement to select slings
in accordance with the maximum working load tables of ANSI B30.9 considering the
sum of static and dynamic loads. Most commonly it is the licensees position that
the approximate factor of safety of tive on rope breaking strength inherent in these
tables adequately accomodates dynamic loading.

Discussion

intent of this portion of this Guideline, which also applies to
special lifting devices under Guideline &, is to reserve the ANSI B30.9 safety factors
for accomodating sling wear and unanticipated overloads and avoid a reduction of
this safety factor as a result of the routine dynamic loads inherent in hook/load accel-
eration and deceleration. While it is acknowledged that, for operatirg :haracteristics
wpiwc!mcwmltmhumphnn.mmmchnbmmuy
to be substantial, such a determination cannot be made generically. Typically the
actual cvnamic load due to hook/load acceleration or deceleration is ¢ func: on of
design hook speeds and the type of hoist control system employed. It should also be
recalled that ANSI B30.9 is a general industrial standard which appl :s to all load
handling cevices and does not in itself provide for any additional ¢r aservatism in consid-
eration of the potential consequences of a load hancling accident st a nuclear power
plant. Based on this, it is considered reasonable that individual licensees evaluate
the potential contribution of dynamic loading in their operations anc if such dynamic
loading is indeed significant accomodate it in their procedures for sling select.on,

Apprcach Consistent With This Guideli
The licensee has evaluated the potential routine dynamic loading

for lifting devices not specially designed and found them to be a relatively small fraction
(typically 5-15%) of static load. This estimate has been made on the basis of either
calculated acceleration and deceleration rates or through use of the industrial standard
for impact loading of cranes specified in CMAA-70. In either case having verified

that routine dynamic loading of a specific hoist is indeed small the licensee has drawn
the conclusion that revised selection criteria to accomodate such minor additional

loads will not have a substantial effect on overall load handling reliability,

A I istent With This Cuideli
* tatement to ect that ic loads are accomodated in
the tadles of ANSI B30.9 with no indication that the licensee has assessed the actual
dynamic loading imposed on cranes subject to NUREG 0612.



. GUIDELINE 6 CRANE INSPECTION TESTING AND MAINTENANCE.

ception )

The only exception occasionally encountered with respect to this
Guideline other than fairly minor and site-unique exceptions has been a desire to deviate
from the requirement of ANSI B30.2-1.1.2.a.2 and 3.2.4 for testing of hoist limit

devices before beginning a new shift. In some cases a licensee has qualified a commitment
in this area by noting that this limit switch will be tested only if operations in the
vicinity of the limit switch are anticipated.

Discussion
ile this issue is treated somewhat ambigously in ANSI B30.2

(it is a recommendation in article 1.1.2 and a requirement in artic'e 3.2.4) it is important
since two-blocking incidents are relatively significant contributors to load handling
incidents. Further it should be noted that this test has been incorpcrated as a require-
ment ¢f OSHA in 29 CFR 1910.179.(n).(4).(I). It is recognized, how=ver, that there
may be circumstances where such a test is not t. First, -uch a test clearly
should not be made with the hook under load. quently if a shift change is made
with the hook loaded (this, by the way, is not a desireable practice and could be preclud-
ed through strict compliance with ANSI B30.2-3.2.3.j) a hoist limit switch test should
not be performed. Second, there may be circumstances where the nature of forthcoming
load handling operations indicates that the time (and minor risk) associated with this
test is not justified. In particular if it is known that a hoist will not be used or used
only in an area substantially removed from the upper trave! limit, it would seem reason-
able to defer the limit switch test until the start of the next shift. If such an approach
is taken, however, it should be approached with care. Requirements for deferring
an upper limit switch test should accomodate the uncertainty associated with maintenance
plans and establish unambiguous criteria concerning what operations can be determined
to be remote from upper travel limits. Such criteria should recognize that the need
for upper travel limit switch protection may e preceeded by a control system failure
and consequently should conservatively allow for operater response time and potential
delays associated with emergency shutdown of the crane.

Aoproach Consistent With This Guide
hm. compliance with this requirement. Certain specific provisions

made for deferring upper limit switch testing under condi“ions that are not subject
0 Opegi ter interpretation.

Approaches Inconsistent With This Guideline
An approazﬁ that x'miﬁn that a decision to test or not is left 1o
the discretion of the operator or implies that such a test will be required only if ope: at-
ions are planned in close proximity to the hook upper trave! limit.
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GUIDELINE 7 CRANE DESIGN

Exception '

Occasionally a licensee has indicated that the overhead electric
travelling cranes employed at a site were purchased prior to the publication of CMAA-
70 or ANSI B30.2-1976 and thus these standards should not be applied.

Discussion
e purpose of this Guideline is to ensure that all cranes carrying
heavy loads in nuclear power plants meet certain minimum criteria in their design
and, consequently, can be assumed to provide an acceptable standard of mechanical,
electrical, and structural reliability, It is also recognized, however, that cranes in

In general, though, current standards have evolved from predecesor standards in existence
at the time of crane procurement (EOCI 61, ANSI B30.2-1967) and, since the later
standards ars not revolutionary, it is likely that cranes at nuclear power plants wil
provide a degree of reliability equivalent to that provided by the current standards.

Such a general determination canot be made, however, by the staff since nuclear

power plant cranes are usually unique and provided with site specific design features.

It is up to the licensee then to make a systematic comparison of their crane design

with the requirements of current standards and determine if additional design features
are appropriate.

Aporoach Consistent With This Guideline
licensee has compared original crane procurement specifications

or existing crane designs with the requirements of the referenced standards in areas
effecting load handling reliability. In instances where the current standard provides
adcitional protection against the consequences of Operater error or component failure
the licensee has proposed modifications which will result in a degree of load handling
reliability similar to that provided in the current standard.

Approach Inconsistent With This Guideline
Positions to the effect that the Cranes satisfied standards in existence

atthcﬁmcofmcmmtwmtvuwmhthmhgoodmnnov.
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