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EXECUTIVE SUMMARY

WGS No. 3 does not totally comply with the guidelines of NUREG-0612.
An examination by EG&G I[daho of the aoplicant's report and response
indicate that, although several sections were wel!l presented and developed,
there is still an area of noncompliance, specifically special-life
devices. Programs or procedures have not yet been completed; however,
commitment toward their completion has been indicated.

The main report contains recommendations which will aid in bringing
the above items into compliance with the appropriate guidelines.
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CONTROL OF HEAVY LOADS AT NUCLEAR POWER PLANTS
WATERFORD GENERATING STATION, UNIT 3

(Phase 1)

1. INTROOUCTION

1., Purpose of Review

This technical evaluation reoort documents the EG&G Idano, Inc.,
review of general load-handling policy and procedures at Waterford
Generating Statfon (WGS) No. 3. Tnis evaluation was performed with
the objective of assessing conformance to the genera! ivad-handling
guidelines of NUREG-0612, "Control of Heavy Loads at Nuclear Power
Plants" [1], Section 5.1.1.

1.2 Generic Background

Generic Technical Activity Task A=-36 was established by the U.S.
Nuclear Regulatory Commission (NRC) staff to systematically examine
staff licensing criteria and the adequacy of meaisures in effact at
operating nuclear power plants to assure the safe nandling of heavy
loads and to recommend necessary changes to these measures. This
activity was fnitiated by a letter issued by the NRC staff on May 17,
1978 [2], to all power reactor applicants, requesting information
concerning the control of heavy loads near spent fuel.

The results of Task A-36 were repcrted fn NUREG-0612, “Control of
Heavy Loads at Nuclear Power Plants." The staff's conclusiocn from
this evaluation wis that existing measures to control the handling af
heavy loads at operating plants, although providing protection from
certain potential problems, do not adequataly cover the major causes
of load-handling accidents and should be upgraded.

In order to upgrade measures for the control of heavy loads, the :taff
developed a series of guideiines designed to achieve a two-phase
objective using an acceptaed approach or protection philosophy. The



first portion of the objective, achieved tnrough a set of general
guidelines identified in NUREG-0612, Article 5.1.1, is to ensure that
all load-nandling systems at nuclear power plants are designed and
operated such that their orobabflity of failure is unifermly small and
appropriate for the critical tasks in which they are empioyea. The
second portion of the sta“f's ocbjective, acnieved through guidelines
identified 1n NUREG-0612, Articles 5.1.2 through 5.1.5, is to ensure
that, for load-handling systems in areas where their failure mignt
result in significant consequences, either (a) features are provided,
in addition to those required for all loaa=nandling systems, to ensure
that the potential for a lcad drop is extremely smail (e.3., a
single-faiiure=-proof crane) or (b) conservative evaluations of
Toad-handling accicents indicate that the potential consequences of
any load drop are acceptably small. Acceptability of accident
consequences is guantifiec in NUREG-0612 into four accident analysis
evaluation criteria.

The approach used to develop the staff guidelines for minimizing the
po.antial for a load drop was based on defense in gepth and is
summarized as foliows:

] Provide sufficient operator training, handling system
design, load-handling instructions, and equipment inspection
to assure reliable cperation of the handling system

. Cefine safe lcad travel paths through procedures and
operator training so that, to the extent practical, heavy
loads are not carried over or near irracdiated fuel or safe
shutdown equipment

. Provide mechanical stops or elecsirical interlocks to prevent
movemer.t of heavy loads over irradiated fuel or in proximity
to equipment associfated with redundant shutdown paths.

Staff guidelines resulting from the foregoing are tabulated in
Section 5 of NUREG-C612
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2. EVALUATION AND RECOMMENDATIONS

Overyiew

The following sections summarize LP&L's review of neavy load handling
at WGS No. 3 accompanied oy EG&G's evaluation, conclusions, and
recommendations to the applicant for bringing the facilities more
completely into compliance with the intent of NUREG-0612. The
applicant has indicated the weignt of a heavy ioad for this facilizy
(as definea in NUREG-0612, Article 1.2) as 1450 pounds [4].

Heavy Load Overnead Handling Systems

This section reviews the applicant's list of overhead handling systems
which are subject to the criteria of NUREG-0612 and a review of the
justification for excluding overhead handliing systems from the above-

mentioned iist.

2.2.1 Scope

“Report the results of your review of plant arrangements to
identify all overhead handling systems from wnich a load drop may
result in damage to any system required for plant shutdown or
decay heat removal (taking no credit for any interlocks,
technical specifications, operating procedures, or cetailed
structural analysis) and justify the exclusion of any overhead
handling system from your list by verifying that there is
sufficient physical separation from any load-impact point and any
safety-related component to permit a determination Dy inspection
that no heavy load drop can result in damage to any system or
component required for plant shutdown or decay heat removal."

A Summary of Applicant's Statements

The applicart's review of overhead handling systems
icentified the cranes and noists snown in Taple 2.1 as tnose
which handle heavy lcads in the vicinity of irradiated fuel

or safe shutdown eguipment.



TABLE 2.1 OQVERHEAD HANDLING DEVICES IN VICINITY OF SAFE SHUTOOWN EQUIPMENT,

WATERFORC GENERATION STATICN UNIT 3

Capacity
Handling Svstem (Tons)
Reactor Circular Briage 200/30
Fuel=-Handling Building Bridge 125/18

Location

Reactor Builaing

Fuel=-Handling Building







TABLE 2.2 COVERHEADC HANDLING SERVICES EXCLUDED FRCM “URTHER CONCERN,
WATERFORD GENERATING STATION UNIT

Capacirty
Haneling System (Tons) Location
tranes
Racgwaste Cask-Handling 3ridge 30 Reactor Auxiliary Builaing
Machine Shop Bridge 6 Service Builging
Steam Generator Feeger 2ump 10 Turbine Buflding
Eriage
Intake Structure Bridge 40 Intake Structure
Turbine Building Gantry 200/35 Turbine Suilding
Monorail/Hoist
Roof Hatch Cover 10 Reactor Auxiliary Builcing
Wwater Chiller 7-1/2 Reactor Auxiliary Builaing
water Chilier (2) 7=1/2 Reactor Auxiliary Builging
HVAC Fan Motors 7=/ Reactor Auxiliary Building
Cask Handling 7-1/2 Reactor Auxiliary Building
CEA DOrive=MG Set 1-172 Reactor Auxiliary 3uilcing
RSD Eguipment Access 7-1/2 Reactor Auxiliary Building
Emergency Diesel Generator (4) 3 Reactor Auxiliary Builaing
Emergency Diesel Generator (4) 14 Reactor Auxiliary Building
Pyrification Filter § Reactor Auxiliary Building
Misc. Squipment Jib Crane 1/2 #lant Shack
Soent-Fuel Handling Macn' e 3/4 Fuel=Handling Building
Refueling Machine 3/4 Reactor 2:ilaing
Fuel=Pcol Filter 5 Reactor Auxiliary 3uilging



TABLE 2.2

(continued)

Capacity

Handling System {Tens) Lccation
Monorail/Heist (continued)

Boric Acid Precon Filter 5 Reactor Auxiliary 3uilding
Waste, 011, & Laundry Filter 5 Reactor Auxiliary Building
Charging Pumps - Reactor Auxiliary Bui'ding
HP=LP Safety Injection 5 Reactor Auxiliary Building
Cont. Spray Pumps (2)
HP Safety Inject, Drain Pump § Reactor Auxiliary 3uilding
Safety VA Maintenance (2) 5 Reactor Auxiliary Builaing
Equipment Decon Room 5 Reactor Auxiliary Building
Equipment Decon Room (4) 1 Reactor Auxiliary Building
Equipment Hot Machine Shop 2 Reactor Auxiliary Suilding
General Storage (Above Machine 1 Reactor Auxiliary Building
Shop)
Miscellaneous Equipment 1 Reactor Building
1PH Drain Pump (3) 5 Turbine Building
Chillers (2) 5 Chiller Bufld‘~g




TABLE 2.3 REACIOR CONIAINMENT BULLDING POL AR CRANE - -WATERFORD GENERATING STALION UNIT 3

Approx imate
Weight
P IR, | . o (ton) ~  Lifttquipmeat  Procedure _ Remarks
I, Reactor Vessel lead w/lLift Rig 189 Keactor Vessel Head LifL Rig e Load drop analysis over
Reactor Vesse
2. Reactor lnternals Lifting Rig 16.5 N/A a Less critical than (1)
3. Reactor Upper Guide Structure 73 Upper Guide Structure a Less critical than (4)
w/Lift Rig Lift Rig -
4. Reactor Core Barvel w/LifL lig 79 Core Support Barrel Lift Rig a Load drop analysis®
over canal botlom
5. Stud lensioner 1.5 e a Less critical than (4)
6. RC Puwp IA-Motor w/Lift Rig 59 Reactor Coolant Pump Motor s Load drop analysisd
Lift Rig over operalting floor
7. RC Pump 18-Motor w/Lift Rig 59 Reactor Coolant Pump Motor a Load drop analysis?
LifL Rig over operating floor
B. RC Pump 2A-Motor w/Lift Rig 59 Reactor Coolant Pump Motor a Load drop analysisd
Lift Rig over operating floor
9.  RC Pump 28-Motor wA ifL Rig 59 Reactor Coolant Pump Motor a Load drop analysisd
Lift Rig over opercting £ loor
10. Plant Equipment from Lower Floors 5 e 4 Load drop mlpls‘
over operating floor
1. Main Hook | oad Block 4.5 N/A a Less critical than ( 10)
12, Auxiliary Hook Load Block | N/A 4 Less critical than (10)

a. Procedures will be developed and implemented Lo cover load-hand ling operations for heavy loads that are or could be
hand led over or in proximity to lrradiated foel or safe shuldown equipment. These procedures will include the
information identified in NUREG-0612 Section 5.1.1.(2). |5]

b. Analysis currently being performed. Results will be reported in Applicant's Report Part 1! as Appendix 8. [5])
€. Analysis has been performed. Results will be reported in Applicant's Report Part 11 as Appendix D, |5]

d. Analysis has been performed and consequential effects have been found acceptable by the applicant. [5])

e. No special Hifting devices identified by the applicant.

f. The spent-fuel cask cannot be brought over the spent-fuel storage pool; also, 1L cannol be 1if ted more than JU feel
trom the tloor. Both the spent-fuel cask storage and wash-down areas are supported on the huge wmass concrele slhabs
which are structurally fadependent of the spent-fuel storage pool, Therefore, the tmpact due to o cask drop on Lhe
storage- and wash-down-«rea slabs will not have a delrimental structural effect on the spent-fuel storaye pool
structwres. No other toad drop analysis is reguired. [4)
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TABLE 2.4 FUEL -1ANIL ING BUTLDING BRIDGE CRANE - -WAJERFORD GENERATING STALION UNIT 3

Approx imate
Weight

2 - Load __f{ten)  Lift Equipment Procedure . Bewwks

1. Spent-fFuel Cask w/l0 Fuel Assemblies 100 . N f

2. Gale No. | 1.6 e a Less critical than (4)

3. Gale No. 2 1.6 € a Less critical than (4)

4. Gates No. 3A and 38 12.7 e a Load drop analysis over slovaye area
bottom

5. Gate No. 4 10.8 e a Less critical than (4)

6. Hatch Cover HC-6 1.5 € a Load will be handled ot winimne height
from floor

7. Hatch Cover -5 2 e a Load will be handled at minimum height
from floor

8. Hatch Cover WC-15 5.5 e a Load will be handled at minimum height
from floor

9.  Hew Fuel Contatners w/2 Fuel 3.5 e 9 Load will be handled at minimum height

Assemb lies from floor

0. Plant Equipment from Lower Floor 10.5 e a Load will be handied at minimum height
from floor

1. Main Hook Load Block 2.1 e Kl Load drop analysis over operating
f loor

a. Prucedures will be developed and implemented to cover load-hand ling operations for heavy loads thal are or could be
hand led over or in proximily to wradiated fuel or safe shuldown equipment. These procedures will include the information
fdentified in NUREG-0612 Section 5.1.1.(2). [5)

b. Analysis currently being performed. Resulls will be reported in Applicant's Report Part 11 as Appesdix B. [5])
c. Analysis has been performed. Resulls will be reported in Applicant's Report Part 11 as Appendix D. [5])
d. Analysis has been performed and consequential effects have been found acceptable by the applicant. [5)

€. No special lifting devices identified by the applicant.

f. Ine spent-fuel cask cannot be brought over the spent-fuel storage pool; also, it cannot be Fitled more than 30 feet from
the floor. Both the spent-fuel cask storage and wash-down areas are supported on the huge mass concrate slabs which are
structurally independent of the spent-fuel storage pool. ITherefore, the impact due to a cask drop on the storage- amd
wash-down-area slabs will not have a detrimental structural effect on the spent-fuel storage pool structwes. No other load
drop analysis is required. [4)
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234G Conclusions and Recommendations

L)

Since theve is no information to the contrary, EG&G
concludes that the applicant has included all applicapie
noists ana cranes in their 1ist of handling systems in
cempliance with the reguirements of the general guidelines
of NUREG-0612.

General Guidelines

This section addresses the extent o which the applicable handling
systems comply with the general guidelines of NUREG-C612,
Article 5.1.1. EG&G's conclusions and recommendations are provided in
summaries for each guideline.
Tha NRC has established seven general guidel‘nes whicn must oe met in
order to provide the defense-in-depth approach for the handling of
heavy loads. These guidelines consist of the following criteria from
Section 5.1.1 of NUREG-0612:

3 Guide'ine 1--Safe Load Paths

. Guideline 2--Load-Handling Pracedures

. Guideline 3==Crane Operator Training

. Guideline 4--Special Lifting Devices

. Guideline 3--Lifting Devices (not specially designed)

. Guideline 6--Cranes (Inspection, Testing, and Maintenance)

- Guicdeline 7==Crane Design.



These seven guidelines snould be satisfiec for all ocverneac nanaling
systems and programs in order to nandle heavy locads in the vicinit, of
the reactor vesse!, near spent fuel in the spent=-fue! pecl, or in
ctner areas where a load drop may damage safe snhutdown systems. The
succeading paragraphs address the guicelines fngivicually.

2.3.1 Safe Load Paths [Guideline 1, NUREG-0612, Arzicle 5.1.1(1)]

"Safe load paths should bDe defined for the movement of neavy
loads to minimize the potential for heavy locads, if cropced, :0
impact irradiated fuel in the reactor vessel and in the
spent-fuel pool, or o impact safe shutdown equipment. The path
should follow, to the extent practical, structural floor members,
beams, etc., such that if the load is arcpped, “he structure is
more likely to withstand the impact. These load paths should De
definea in procecures, shown on equipment layout cGrawings, and
clearly marked on the floor in the area where the load is to be
nandled. Deviations from gefined lcad paths should reguire
written alternative procecures aporoved Dy the plant safaty
review committee.”

A. Sumnary of Applicant's Statements

The applicant submitted drawings identifying safe load
paths, locaticn of spent fuel, and safety-related

aquipment. Crane travel over aréas nct cdefined as safe load
paths (1.e., exclusion areas) is prohibited without safety
review. Safe Toad paths and exclusion areas will be gefined
in all load-handling procedures and clearly marked on
equipment and flocr layout drawings appended to each
procedure. Any heavy-loac-handling operation, prior to
movement through an exclusion area, will be regquired by
adgministrative control to underge a olant engineering safety
review ang avaluation. Analyses have shown that the floor
structure will withstand the impact of heavy lcad drops in
safe load path areas where safe snutlown or cecay heat
removal 2quipment may lie Selow the flgcor structure. 3Sased
on the above, the applicant feels that marking the floors is
unnecessary and impractical [5]. The applicant

12



fdentified those heavy cperations over or near irragfated
fuel, reactor vessel, spent-fuel storage poo’l, or safe
shu:down equipment ang icenti{fies those cases for wnich a
lcad drop analysis will be performed [4].

"

w
m

G Evaluation

The applicant provided detailed and well=illustrated
drawings of the load paths for each overnead nandling systam
ana stated that the 1oac patns were generally cefinea in
accorgance with the NUREG guicdelines. LP&L stated that the
Toad paths and exclusion areas will be defined and clearly
marked on each lcad-handling procedure, and safety review is
requirea for any deviations. EGQG conciudes that adequate
measures have Deen taken to ensure that lcag=nandling
operations remain within safa 1cacd saths.

(]

EG&G Conclusions and Recommendations

waterford Generating Station, Unit 3 fully complies witn zhe
criteria of NUREG-0612, Guideline 1, Safe Load Paths.

2.3.2 Locad-Handling Procedures [Guideline 2., NUREG-0612,
Article 5.1.1(2)]

"Procedures should be develcped to cover load-handling operaticns
for heavy lcads that are or could be handled over or in proximity
to irradiated fuel or safe shutdown equipment. At a minimum,
procedures should cover handling of those loads listed in

Table 3=1 of NUREG-0612. These orocecdures should include:
icentification of required equipment; inspections ana acceotance
criteria required ocefore movement of load; the steps and proper
seguence to De followed in nandling the load; defining the safe
path; and other specia! precautions."



A, Summary of Applicant's Statements

"Prior tec Fuel! Loac, proceduras will pe ceveloped and
implemented to cover lcad-nandling cperations for heavy
Toads that are or could be handlec over or in proximity %o
irradiated fuel or safe shutdown equipment. These
procedures will include: identification of reguired
equipment; inspections anc acceotance criteria required
pefore movement of load; the steos anc proper sequence to De
followed in nandling the load; cefining the safe path areas;
and special precauticns; if necessary [3]."

-

B. EG&G Evaluation

On the basis of the applicant's statement, £3&G feels that
the criterfa of NUREG-0612, Guiceiine . wili bDe satisfied.
Procedures must be prepared and made available for audit
prior to fuel load.

[}

£G&4G Conclusions and Recommendations

EGAG concludes that Waterford Generating Station, Unit 3 is
in compliance with the intent of criteria of NUREG-0612,
Guideline 2, Load-Handling Procedures.

2.3.3 Crane Operator Training [Guideline 3, NUREG-0612,
Article 5.1.1(3)]

Hue

Crane operators should be trained, cualified, and conduct
themselves in accerdance with Chapter 2-3 of ANSI 330.2-1978,
'Overhead and Gantry Cranes' [6]."

A, Summary of Applicant's Statements

“"LP&L has trainea and gualifieag crane operators in
accordance with Chaoter 2-3 of ANSI 830.2-1976 [5]."

14
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Two of theze devices (Disposaplie Cask Liner Lift Rig
and Shipping Cask Lift Rig) were excluded from fur<her
consideration bDecause they are cdesignated for use cn 3
moncrail/hofst that has been axc'uded from fursher
consiceratior hecause of physical separaticn by
distance or limited load path.

The Reactor Coolant Motor Lift Rig complies with the
stress design factors addressed in ANSI N14.6-1978,
Section 3.2.1.1, as sucpi.emented by NUREG-0612,

Section 5.1.1.(4). In acdition, an analysis for a
postulated arcp of the RC gump motor to the operating
floor elevation =11 ft was oerformed and fts consaequent
effects were found accepcatble.

A heavy locad droo analysis, prepares for tne Core
Support Barrel, indicates that the local! and overa'l
effects of the impact on the structure are accaptab'e
The analysis also determined that the travael path is
not over any irradiated fuel and tnat tne effacts »f a
postulated drop of the Core Support Barrel are less
critical than that of the uoper guide stricture. No
postulated load drop was initiated for th: upper guide
structure since its effect is less critical than that
of the vessel head. The CSB 1ift rig is part of the
UGS 11ft rig and this device was evaluated with regard
to the design and fabrication compliance with
NUREG~0612 and ANSI N14.6-1978 criteria. Both 1ifs
rigs exceed NUREG-TB12 stress allowances in a number of
locations and do not fully meet all ANSI N14.6-1978
requirements.

A Reavy load drop asa'ysis fs currently being serformed
for the Reactor Vessel Head and the 2V nea¢ 1if: rig is
currently uncdergoing revisw. It i3 expacted that the
review will show nearly identical results tc those of
the UGS/CSB 1ift rig, including areas of noncempiiance.
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50% for the dynamic effect. The sum of the static ana
dynamic ioads can then be incorporated into written
procedures as the weight of the load. Lifting devices coula
then pe selected on tne basfs of that total load (f.e., the
design load).

C. EGYG Conclusions and Recommendations

EGLG concludes that Waterford Generating Station, Unit 3
will compiy witn the intent of NUREG-0612, Guideline 5
Lifting Devices (not specially designed).

2.3.6 Cranes (Inspectfon, Testing, and Maintenance)  Guideline 5,
NUREG-0612, Article 5.1.1(86)]

"The crane should be inspe .24, tasted, and maintained in
accordance with Chapter 2<2 of ANSI 830.2-1976, 'Overnead and
Gantry Cranes,' with the exception that.tests anc inspections
should be performed prior to use where it is not practical %o
meet tne frequencies of ANSI B830.2 for perfoaic inspection ana
test, or where freguency of crane use is less than the specified
inspection anc test frequency (e.g., the polar crane insicde a PWR
containment may only be used every 12 to 18 months during
refueling cperations, 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 pe performed prior to their use)."

A, Summary of Applicant's Statements

"All cranes concerned will be inspected, tested, and
maintained in accordance with the guidelines of Chaocter 2-2
of ANSI 330.2-1976, Overnead and Gantry Cranes, with the
exception that tests and inspections will only be performed
orior to their use when it is not practical to meet the

20



frequencies of ANSI B30.2 for periodic inssection and test,
or where the frequency of crane use s Tess tnan the
specified inspecticn angd test freguency., and where tne
requirements of tne rated loac tests do not conflict with
safe hanaling oractices [4]."

EG&G Evaluation

The applicant notad tne cossible conflict Detween the Rated
Load Test (ANSI B830.2-1976, Section 2-2.2.2) arg Incustry
safe nhancling practice. However, the applicant statad tnat
they do not anticipate any such situation to exist. It
should be further noted that the Rated Load Test should be
conducted prior to initial use. EG&G is in agreement with
LP&L's proposed program.

EG&G Conclusions and Recommencations

EG4G concludes that Waterford Generating Station, Unit 3 is
in compliance with the intent of the criteria of NUREG-0612,
Guideline & Cranes (Inspection, Testing, and Maintenance).

2.3.7 Crane Design [Guideline 7, NUREG-0612, Article 5.1.1(7)]

"The crane snould be designed tc meet the applicable criteria and
guidelines of Chapter 2-1 of ANSI 830.2-1976, 'Overhead and
Gantry Cranes,' and of CMAA-70, 'Specifications for Electric
Overhead Traveling Cranes' [3]. An alternative to a
specification in ANSI B30.2 or CMAA-70 may be accepted in lieu of
specific compiiance if the intent of the specification is

sat

A.

isfied."

Summary of Applicant's Statements

A1l cranes were designed, fabricatea, installed, anc tastac
in accorgance with tbasco specification whicn generally

complies with the guiceiines of CMAA-70, "Specification for
Electric Overhead Traveling Cranes" anc Chapter 2-1 of ANSI

2l






Guideline 3, Crane Operator Training:. and Guideline &, Cranes
(Inspecticn, Testing, and Maintenance). The two remaining interim
measures cover the following criteria:

B Heavy load technical specifications
. Special review for heavy locads handled over the core.

-

However, because the WGS No. 3 piant is currently not an operating

facility nor will it De operating in the near future, EG&G recommencs

that LP&L not spencd time and effort addressing tne interim grotection

phase of NUREG-0612, but instead devote its efforts towards the
completion of operating procedures and qualifications and addressing

the guideline deficiencies noted. It should be noted that guicelines

must be satisfied prior to plant operation.

23
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FABLE 3.0, COMPLIARCE MATRIX WATERFORD GENERATING STATION UNIT 3

Guideline 3 Guideline 4

Guideline | Crane Specification Guideline 6 Guideline /
Capacity Safe Load Guideline 2 Operator Lift Guideline 5 Crane-lest Crane
Equipmen’ Designation Heavy Loads (Tons) Paths Procedures Training Devices Slings and Inspect Design
Reactor Lont. Building C 200/30 C C C NC C C C
Polar Lrane
Fuel-Hand Ling Building C 125/15 c C C C C c ¢

C = Applicant action fully complies with NUREG-0612 Guideline, subject to review by NRC Staff.
NC = Applicant action doe not fully comply with NUREG-CLI2 Guideline, subject to review by NRC Staff,
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ENCLOSURE

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 & case by case basis,
and has been considered in light of overall compliance with NUREG 0612 at a particular
plant, the topics are of a nature general enough to be of interest to other plants.



SAFE LOAD PATHS

In the opinion of the licenses, do-v:.'op""c“‘ 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
salety related equipment combined with the design of the floor over which heavy
loads are carried indicates that for a number of Lifts thera is no preferred load path.

Discussion

The purpose of this portion of Guideli
paths over which heavy loads are carried have been :evel
of the lift and are based on considerations of safety.
avoic the ad hoc selection of load paths by maintena :
couid result in the use of a load path which has been esta,.. ed | rocess wherein

onsiderations 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 mi S"" \an-
eous or maintenance related loads for which it is impractical to identify a specif
laydown area which can be fixed from out ag~ to outage. Conversely there are a numbe;
of loads for which specific laydown areas have been al‘wa:cd in the original plant
esign and which should reasonably be expected to be carried over the same load paths
Jring every outage. A tabulation of loads in thi egory, generally applicable
o PWR's and BWR's, was provided in NUREG '

.-'-. fri;'re"ta. principal of

the first line of protecsi

d
d

- ‘ minimize the exposure
here such expaswn is minimized, rather than av :‘ded, a svom‘ line of
n be provided by inte en'ng barriers such as floors or the provision of
device redundancy or safety factors. Considering the ‘"e oing, the use of
ion areas, rather than safe load *at.’*s, is consistent with this g,.‘-l‘.'\e only

rcumstances where there is no safety related ,q;, ment located beneath the
accessible to the crane Hoox but outside of the exclusion area. This situation
been found in b_.A,.‘ gs such as the turbine ha!l or screen house where sh ety reAa.ed
| ! rated maspeq..c*'ea within the cr ]
ontainment due to the numerous safety

to support decay heat removal.

<
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are prepared and a
show .Pg the Xorzt.on of sa
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Approaches Inconsistent With this Guideline.
Use of Limited exclusion areas in containment which merely prohibited
the carrying of heavy locads 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 tempcrary 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
The purpose of this feature of Guideline | is to provide visual aids

to assist the operator and supervisor in ensuring that designated safe load paths are
actually {followed. In the case of the operator it has the adcitional function of avoiding
undesirable distractions while handling suspended loads (e.g., trying to read procedural
steps or drawings while controlling the crane). This feature should also be seen as
a provision necessary to complete a plan for the implementation of safe load paths.
Specifically it provides some additional assurance that, having spent the time and
effort to develop safe load paths, those paths will be followed.

Approaches Consistent With this Guideline
Rather than mark load paths a second member of the load handling
party (that is, other than the crane operator) is made responsible for assuring that
the designated safe load path is followed. This second person, a signalman is typically
used on cab operated cranes, checks out the safe load path prior to the lift to ensure

icn to the operator and that the lcad path is foliowed. To 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
or 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 physical
constraints on the load handling operation (e.g., simple hoists, moncrails, or very
short lifts where movement is limited to one coordinate axis in addition to the vertical),

Approaches Inconsistent With this Guideline
Positions which in effect do not recognize the need for realistically
providing visual aics 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 aporoved by the plant
safety review committee for any deviations from a safe load path is considered too
cumbersome to accommodate the handling of maintenance loads where laydown areas
may have to change or load paths altered as a result of unanticipated maintenance
requirements.



Discussion
he 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 safe load paths are established
they are retained and kept clear of interference rather than routinely deviated from.
It is recognized, however, that issues associated with plant safety are the respensibility
of an individual licensee plant safety review comnittee (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 a 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 committee
in the normal course of events. Any permanent alteration to a safe load path is approved
Sy the plant safety review committee.

Approach Inconsistent With this Guideline
Activities which in effect a:low decisions as to deviations from
safe load paths to be made by persons not specifically designated by the plant safety
review committee,




GUIDELINE 2 LOAD HANDLING PROCEDURES

Mo s'enificant exceptions to this guideline have .een encountered.
Occasionally a question arises concerning the need for individua! procedures for each
lift. In general, it was not the purpose of this guideline to require separate procedures
fcr 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., load paths, equipment requirements)
are provided in an attachments or enclosures.




GCUIDELINE 3 CRANE OPERATOR TRAINING

Exception

= The only exception occassionally encountered with respect to this
Guideline other than fairly minor, site unique, exceptions has been a desire to deviate
from the requirement of ANSI B30.2-3.1.7.0 {or 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 the start

of a shift.

Discussion

This requirement (ie. not a recommendation) of ANSI B30.2 is important
since crane control system f{ailures are relatively significant contributors to load
handling incidents. The only reason that can be seen for an exception in this area
is 2 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 controis (ie. hoist, bridge, and troliey motion controllers).

Approaches Consistent With this Guideline
Exceptions that clearly indicate that all normal controls (hoist,
d trolley motion controliers) will be tested at the start of each shift and
irpose of not committing to "all" controls is to avoid a misunderstanding
ther control devices.

Approaches Inconsistent Wi

A respcnse that impli

P

of motion he expects for the forthcoming shift.

¢ 3 be made by the crane

autl C
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GUIDELINE & SPECIAL LIFTING DEVICES

Exception |

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

Discussion

The 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 support future mainten-
ance and repair requirements. ANSI N]14.6 is an existing standard that provides require-
ments supporting this gwal for lifting device a:;ﬁ.::‘..v& where the censequence of
a ‘a jure could be similar to that which could be exye:tec in the event of the failur

{ a special lifting device carrying a load within the jurisdiction of NUREG 0612.

Co nsequently it seems appropriate that for specxa. li ftme devices subject to NUREG
0612 it should be able to be demonstrated that, from a des‘g'\ standpoint, they are
as reliable as a device for which ANSI N14.6 was developed.

Approaches Consistent With This Guideline
Although not originally specified to be designed in accordance with
ANSI N14.6 the special lifting device in question was provided by a reactor w-wdor,
in accordance with appropriate quality assurance and .,-_Am control procedures, for
a specific application assoc.a’.e:‘. with powe r plant components provided by that vend

Ce

ither the review of the original stress report or, if such a stress report
the preparation of a new stress report, the licensce has determined

atrs s to material yield and ultimate strength are comparable to those specified
in -\\51 ! 1& 6. Although not required of the lifting devi c" vendor, the licensee has
reviewed the design of the lifting device and 'c,;a'ﬂd a list of critical components

whose repair or replacement should be performed under controlled conditions.

Approaches Inconsistent With This Gulqe.ne

No information is available concerning the original design but it
is probably allright because the device has been used for ten years and never failed,

i g n
v

The device was built before the publication of ANSI N4,
not carry shipping containers of nuclear material weighing more than 10,00
and thus need not comply with ANSI N14.6.

No 150% overload test has been perform
the licensee, such a test is impractical.

Discussion

N, The performance of a load test in excess of th

12 is an important contributor to the ability to assess

. Such a test supplements design reliability by demonstratin

properly fabricated or assembled and that a p~'t.«:“ cf the d

been de"wms rated. Such proof of workman i

cated device, It is recognized, .‘M‘.ew', mc’ :.L.e Sp

Ad test is somewhat arbitrary and that, in som

e is such that the liklihood of workmanship shortcor

~
m
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Approaches Consistent With This Guide.i

The licensee has evaluated the lifung device in question and has
determined that design stress ma.rgms are subst an.;a.'. Further it has been established
that the device itself is uncomplicated and principally put tog-:her with mechanical
joints 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 DIl.1) including NDE. The device has been tested to 100% of rated
load.

Although 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%).

Approaches Inconsistent With This Guideline
See this topic for Exception | above.

Exception 3
The requirement of ANS!I N14.6 for an annual 150% load test or
full 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

A continuing inspection program to assure the continued maintenance
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 empioyed in a nuclear power plant, particularly those associated wit h
refueling, are used under conditions of control and at frec_uenc;es of use that are substant-
ally 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 inspecti»n interval
seems appropriate.

Approaches Consistent With This Guideline
Overload tests will be conducted but at a longer interval, 5 years,
s to be consistent with the number of operational lifts required.
NDE of load bearmg u.eu_s will be conducted at 5 year intervals
or, alternatively, load bearing welds will be examined through a program that ensures
that all welds will be examined over a normal inservice inspection interval of 10 years
in a manner similar to that specified in the B&PV Code for Class 2 Component SJppor‘ .

istent With This Guideline
g inspection will be limited to an annual visual examination




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 five on rope breaking strength inherent in these
tables adequately accomodates dynamic loading.

Discussion

he intent of this portion of this Guideline, which also applies to
special lifting devices under Guideline &4, 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 operating characteristics
typical of cranes employed at nuclear power plants, these dvnamic loads are unlikely
to be substantial, such a determination cannot be made generically. Typically the
actual dynamic load due to hook/load acceleration or deceleration is a function 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 applies to all load
handling devices and does not in itself provide for any additional conservatism in consid-
eration of the potential consequences of a load handling accident at a nuclear power
plant. Based on this, it is considered reasonable that individual licensees evaluate
the potential contribution of dynamic loading in their operations and if such dynamic
loading is indeed significant accomodate it in their procedures for sling selection.

Approach Consistent With This Guideline

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.

Approach Inconsistent With This Guideline
Statement to the effect that dynamic loads are accomodated in
the tables 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.

Exception

The only exception occasionally encountered with respect to this
Guideline other than fairly minor and site-unique except.ons has been a desire to deviate
froin 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 qualificd 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
‘hile this issue is treated somewhat ambigously in ANSI B30.2

(it is a recommendation in articie 1.1.2 and a requirement in article 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 incorporated as a require-
ment of OSHA in 29 CFR 1910.179.(n).[%).(i). It is recognized, however, that there
may be circumstances where such a test is not prudent. First, such a test clearly
should not be made with the hook under load. Consequently 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 travel 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. Reguirements 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 be 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.

Approach Consistent With This Guideline
General compliance with this requirement. Certain specific provisions
made for deferring upper limit switch testing under conditions that are not subject
to operater interpretation.

Approaches Inconsistent With This Guideline
An approach that implies that a decision to test or not is left to
the discretion of the operator or implies that such a test will be required only if operat-
ions are planned in close proximity to the hook upper travel limit.

10



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

he 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
operating plants may have been designed and procured prior to the publication of
current standards and, thus, not strictly comply with some details of these standards.
In general, though, current standards have evolved from prececesor standards in existence
at the time of crane procurement (EOCI 61, ANSI B30.2-1967) and, since the later
standards are not revolutionary, it is likely that cranes at nuclear power plants will
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 2 systematic comparison of their crane design
with the requirements of current standards and determine if additional design features
are appropriate.

Approach Consistent With This Guideline
The 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
additional 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
at the time of procurement and what was good enough then is good enough now.
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