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FOREWORD

Technical Evaluation Report was prepared by Franklin Research Conter
under a contract with the U.S. mcluz Regulatory Commission (Office of
.__,-uuclou Reactor’ Regulation,- Diviuon of Omntiaq nuctotl)"toz technical

; assistance in support of NRC opcuung reactor licnnling actious. Tha

technical evaluation was conducted in accordance with criteria established by
the NRC.

This

Mr. C. Bomberger and Mr. I. H. Sargent contributed to the technical
preparation of this report through a lubgontnc't with WESTEC Services, Inc.
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1. INTRODUTTION

1.1 PURPOSE OF REVIEW

This technical evaluation report documents an independent review of
general load handling policy ard pzocedures at Baltimore Gas and Electric Co.'s
(3G&E) Calvert Cliffs Nuclear Puwer Plant Onits 1 and 2. This evaluation was
e - Performed vith the followiny obj'.ctinn - o ew s

- - - v

o to csu;a conformance to the general load handling guidelines of

NUREG-0612, "Control of Beavy Loads at Nuclear Power Plants® [1],
Section 5.1.1

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

1.2 GENERIC BAXGROUND

Generic Technical Activity Task A-36 was established by the Nuclear
Regulatory Commission (NRC) staff to Systematically examine staff licensing
criteria and tle adequacy of measures in effect at operating nuclear power
Plants to ejsure the safe handling of heavy loads and to recommend necessary
changes in these reasures. This activity was initiated by a letter issued by
the NRC staff on May 17, 1978 [2] to all power reactor licensees, requesting
information concerning the control of heavy loads near spent fuel.

The results of Task A-36 were reported in NUREG-0612, *"Control of Heavy
Loads at Nuclear Power Plants.™ The staff's conclusion from this evaluation
wa:z that existing measures to cuontrol the handling of heavy loads at operating
pPlants, although providing protection from certain potential problems, do not
ad:quately cover the major causes of load handling accidents and should be
upgr aded.

- Iﬁ order to upgrade measut;s provide‘d t.'.o. t;ontrol the handling of heavy
lords, the statf.' developed a series of juidelines designed to achieve a
two~-part objective using an accepted approach or pProtection philosophy. The
first part of the objective, achieved through a set of general guidelines
identified in NUREG-0612, Section 5.1.1, is to ensure that all load handling

- -1-
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systems at nuclear power plants are designed and operated so that their

: prebability of failure is uniformly small and appropriate for the critical
tasks in which they are employed. The second part of the staff's objective,
achieved *hrough guidelines identified in NUREG-0612, Sections 5.1.2 through
5.1.5, is to ensure that, for load handling systems in areas where their
failure might result in significant consequences, either (1) features are
provided, in addition to those required for all load handling systems, to

-QWQ that the-potential for a toad drop is extremely small “(e.g., a single-
failure-proof crane), or (2) conservative evaluations of load handling
accidents indicate that the potential consequences of any load drop are
acceptably small. Acceptability of accident consequences is guantified in
NUREG-0612 into four accident analysis evaluation criteria.

T ———

A defense-in-depth approach was used to develop the staff guidelines to -
ensure that all load handling systems are designed and operated so that their
probability of failure is appropriately small., The intent of the guidelines
is to ensure that licensees of all operating nuclear power plants perform the
following: | '

1. define safe load travel paths, through procedures and operator

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

2. provide sufficient operator training, handling system design, locad
handling instructions, and equipment inspection to ensure reliable

operation of the handling system.
Staff guidelines resulting from the foregoing are tabulated in Section 5
of NUREG-0612. Section 6 of NUREG-0612 recommended that a program be initiated
to ensure that these guidelines are implemented at operating plants.

1.3 PLANT-SPECIPIC BACKGROUND

On December 22, 1980, the NRC issued a letter [3]) to BG&E, the Licensee
for Calvert Cliffs Nuclear Power Plant, requesting that the Licensee review
provisions for handling and control of heavy loads at the Calvert Cliffs
pPlant, evaluate these provisions with fespect to the guidelines of NUREG-0612,

and provide certain additional information to be used for an independent

n
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determination of conformance to these guidelines. 3GiE responded to this
request on June 25, 1981 (4], January 4, 1982 (5], Pebruary 26, 1982 (6], and
March 1, 1982 (7).

Based on References 4 through 7, a draft Technical Evaluation Report

(TER) was prepared and informally transmitted to the Licensee. Pollowing a
conference call’ on June 6, 1982, a meeting was held on October 25, 1982,

== “involving the cv:]:uiiou and representatives of. the um.'jéh, and Bechtel

. Corporation to discuss unresolved issues in the draft TER. 1In response to the
draft TER and to this meeting, BG&E provided additional information in
submittals dated August 2, 1982 [8] and January 25, 1983 [9]). References 4
through 9 have been incorporated into this final technical evaluation.

-

-

- oy
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.2. EVALUATION

This section presents a point-by-point evaluation of load handling provi-
sions at the Calvert Cliffs plant with respect to NRC staff guidelines
provided in NUREG-0612. Separate subsections are provided for bo:l; the
general guidelines of NUREG-0612, Section 5.1.1 and the interim measures of
NUREG-0612, Sectiom 5.3. In each case, the guideline or_ interim measure is
e -:ptucnted, I.icouuo;ptovidod -inzemtion is summarized and evaluated, and a

conclusion as to the utont’ of compliance, including recommended additional

action where appropriate, is presented. These conclusions are summarized in

Table 2.1.

2.1 GENERAL GUIDELINES -

The NRC has established seven general guidelines which must be followed
in order to provide the defense-in-depth approach for the bhandling 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 Handling Procedures

© Guideline 3 - Crane Operator Training

© Guideline 4 - Special Lifting Devices’

© Guideline 5 - Lifting Devices (Not Specially Designed)

© Guideline 6 - Cranes (Inspection, Testing, and Maintenance)
© Guideline 7 - Crane Design.

These seven guidelines should be satisfied by all overhead héndling
systems and programs in order to handle heavy loads in the vicinity of the
reactor vessel, near spent £uei_ i:n the s;'gen_t 'tgel pool, or in ot.het areas
whefe a load drop may damage safe shutdown systems. The Licensee's
verification of ‘the extent to which these guidelines have been satisfied and
an fndeéendent evaluation of this verification are contained in the succeeding

paragraphs.

ST -
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-
) Weight v Interin Intecinm
2 or Guideline 1 Guldeline 2  Guldeline 3 Ouideline 4  Guideline §  Guldeline 6§ Ouldeline 7 Neasure 1 Messure §
2 Capacity Safe Load Crane Opecator Special Lifting Crane -~ Twst . Technical Speciel
a tesvy loede —~ftensl. __Pathe  procedures _ meainips  __ pevices  _slimse  snd jnspection Suete peglan Specificetions Attention
N 1. polar Crane 180/2% == == [ -- -- < c - c
n
;. Neutron Shield 3 c c - - c - - P, ¢
PAR Device and 2.71% 4 c -— 1 J - - > = i i c
Holst .
Maln molst 4“5 '€ c - - - .- - p— c
Load Block - ' §
Reactor Cavity L] c c - ] - - - — c
Geal Ring ‘ 3
' RCP Motor 45.2 c c - - ¢ - - - c
w ; i
! Reactor Vessel %0 . .¢ c - ’ - - - _ I
flead
RV LIfE Rig .1 i c c - | ] - - - - [l
"V Btud T8 S c - - - V. - - ¢
Tensloners s .
ICT Removal 3.0 c c - - c - P o c
Tool .
4
”(Wll” Fool - c c bl - [ - - -— C
Btalrs ' \
Upper Guide e c c - . ] - - K =¥ ¢
Structure and o
Life mig -
Core Support 132 ‘T c - ] - - - p— c
Bacrel and LALE ,
.l' '

€ = Licenses action complies with NUREG-06132 Guideline,
== = Mot appliceble,
P = Licenses Information Indicates partisl compliance with NUREG-0612 Guideline,
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L 4
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Shipping Cask P '
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‘ ’
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stand ()
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stand (L)
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Generator s c e - - c - - - -—
Rotor !
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Rotor '
Caning o c c - - c - - - -
LP Turbine 130 c c - T - .. p—. " - -
Rotor o R
4. Turbine Bldg.  40/10 - - c - oe | 7T c c - --
Aux, Crane
S. Intske Structure 35/10 - - c -2 -- c c - -
Bemi-Gantry
Crane :
Load Block 0.9 c C - - c - - - -
Roof Match L ) c c - -- c - - - —
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2.1.1 Overhead Heavy Load Bandling Systems
a. Summary of Licensee Statements and Conclusions

The Licensee has evaluated the load handling systems at Calvert Cliffs
plant and concluded that the following systems should be subject to the
.gcnctal guidelines of NUREG-0612:
Polar crane
Spent tucl cask crane

Intake Structure semi-gantry crane
Transfer machine jib crane.

- . - . T P Y% -

0000

The following overhead handling systems have been excluded from

NUREG~0612 because (1) lift points and safe shutdown equipment are
sufficiently separated or (2) the largest load.lifted is not a beavy load.

1l. Sufficient separation:

Chlorine house monorail

Condensate demineralizer area monorail
Condenser waterbox removal monorail
Vertical lifting rail

Hot machine shop crane
Decontamination room hoist

Turbine building main crane
Turbine building auxiliary crane
Filter cask monorail

So0lid waste disposal trolley hoist
Diesel generator room monorail

Main steam room monorails
Containment equipment hatch hoist
Containment equipment bay jib crane
Component cooling room hoist

Switch gear room monorail hoist

2. Capacity less than a heavy load:
Reactor head stud handling jib crane
Spent fuel pool jib crane. .

b. Evaluation and Conclusion

The Licensee's evaluation of those overhead handling systems subject to

compliance with the general guidelines is consistent with NURSG-0612

criteria. Suitable justification has been provided to exclude remaining

ohe
A
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cranes on the basis of (1) physical separation between lift points and safe
shutdown equipment or (2) a hoist capacity less than that of a heavy load.

2.1.2 Safe load Paths [Guideline 1 NUREG-0612, Section 5.1.1

"Safe load paths should be defined for the movement of heavy loads to

minimize the potential for heavy loads, if dropped, to impact irradiated
fuel in the reactor vessel and in the spent fuel pgp%i_o: to impact safe

== "7 shutdown equipient. The path should follow, to the extent practical,

structural™floor members, beams, etc., such that if the load is dropped,
the structure is more 'likely to withstand the impact. These lcad patas
should be defined in procedures, shown on equipment layout drawings, and
clearly marked on the floor in the area where the load is to be handled.
Deviations from defined load paths should require written alternative
procedures approved by the plant safety review committee.®

a. Summary of Licensee Statements and Eonclusions

General arrangement drawings have been provided which identify load paths
for heavy load movements. Drawings of these load paths are attached tc the
controlling procedures for review prior to and during load movement. Crane
operators and signalmen are made aware of the requirements of load paths
during operator training. Operators and signalmen are required to sign off
the appropriate procedure prior to a lift to indicate that paths have been
reviewed. If a deviation from a defined load path is necessary, current
procedures call for an engineering review to be forwarded to the Plant
Operations and Safety Review Committee for review before the deviation can be
allowed. The Licensee states that use of equipment landmarks as indicated on
the load path drawings is preferable to marking load paths on the floor, and
further notes that training of handling systems operators will be an important
factor in ensuring adherence to safe load paths.

b. AEvaluation

= ?hg Licensee's submittal in response to Phase I suitably identified safe
load path; for heavy loads at Calvert Cliffs Units 1 and 2. Although safe
load paths are not marked at the Calvert Cliffs plant, the objective of
providing a visual aid for operators is accomplished by using signalmen to
guide the operators. However, the duties of these signalmen with regard to

oib=
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safe load handling should be clearly defined (i.e., ensure that the load path
is clear prior to the start of the lift) in appropriate procedures.
Deviations from existing procedures are acceptably managed at the Calvert
Cliffs plant.

c¢. Conclusion and Recommendation

S QOntingentmuioﬁ“tbo Licensee acceptably dgnphitggtiééui§at the duties of
load bandling signalmen are clearly defined, it is concluded that Calvert
Cliffs Units 1 and 2 comply with Guideline 1 of NUREG-0612.

2.1.3 load Handling Procedures [Guideline 2, NUREG-0612, Section 5.1.1(2)]

“Procedures should be developed to.cover load handling operations for
heavy loads that are or could be handled over or in proximity to
irradiated fuel or safe shutdown equipment. At a minimum, procedures
should cover handling of those loads listed in Table 3-1 of NUREG-0612.
These procedures should include: identification of required equipment;
inspections and acreptance criteria required before movenent of load; the
steps and proper sequence to be followed in handling the load; defining
the safe path; and other special precautions.”

a. Summary of Licensee Statements and Conclusions

Procedures for individual locads have been identified (e.g., RV=7, 8 -
Reactor vessel head/shroud; RCS-l, 2 - Reactor coolant punp motor), and
Calvert Cliffs Instruction CCI-201A provides additional guidelines for crane
operation and inspection reports. Procedures now in effect at both Units 1
and 2 comply with NUREG-0612 and referenced standards. FPor loads which are
not covered by an applicable procedure, the Licensee has agreed to make a
written procedure available before allowing the lifting of these loads.

- .

b. Evaluation

_ From the information provided, it is noted that lifting procedures have

been identified for the majority of heavy loads. These procedures, now in
effect, satisfy the requirements of NUREG-0612. The review also indicates

that several loads are not now covered by a written procedure, but the

Licensee has agreed to prepare written procedures prior to lifting such loads.

wlle
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c. Conclusion

Calvert Cliffs Nuclear Powsr Plant Units 1 and 2 comply with Guideline 2
on the basis of the Licensee's verification that written load handling
procedures either currently exist or will be prepared for all critical heavy
loads subject to compliance with NUREG-0612.

‘~~--2.1.4 Crane Operator Training [Guideline 3, NUREG-0612, Section 5.1.1(3)]

"Crane operators should be trained, qualified, and conduct themselves in
accordance with Chapter 2-3 of ANSI B30.2-1976, 'Overhead and Gantry
Cranes' [l10).*

a. Summary of Licensee Statements and Conclusions

CCI~210A has been instituted to establish guidelines for crane operator
training. This procedure ensures the training of all crane operators in
accordance with ANSI B30.2-1976 in its entirety.

b. Evaluation

Crane operator training and qualification programs at the Calvert Cliffs
plant satisfy the criteria of this guideline on the basis of the Licensee's
verification of compliance with ANSI B30.2-1976.

¢. Conclusion

Calvert Cliffs Nuclear Power Plant Units 1 and 2 comply with this
guideline.

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

o "Special lifting devices should satisfy the guidelines of ANSI
N14.6-1978, 'Standard for Special Lifting Devices for Shipping Containers
Weighing 10,000 Pounds (4500 kg) or More for Nuclear Materials' [12].

- This standard should apply to all special lifting devices which carry
heavy loads in areas as defined above. For operating plants, certain
inspections and load tests may be accepted in lieu of certain material
requirements in the standard. 1In addition, the stress design factor
stated in Section 3.2.1.1 of ANSI N14.6 should be based on the combined
maximum static and dynamic loads that could be imparted on the handling

Y-
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device based on characteristics of the crane which will be used. This is
in lieu of the guideline in Section 3.2.1.1 of ANSI N14.6 which bases the
stress design factor on only the weight (static load) of the load and of

the intervening components of the special handling device [NUREG-0612,
Guideline 5.1.1(4))."

a. Summary of Licensee Statements and Conclusions

The Lictnsoc has stated that special lifting devices used at the Calvert
=~ TCliffs plant vc:e designed and £ab:1catod prior to the Iisuancc of ANSI
N1l4. 6—1978. but were designed using accepted engineering ptacticos and welding
procedures according to design drawings. Special lifting devices used at the
Calvert Cliffs plant include:
reactor vessel head lift rig

upper guide structure lift rig =

upper/lower superstand lift rig~
spent fuel cask yoke.

0000

The spent fuel cask yoke and upper/lower stand lift rig are certified by the
vendors to meet ANSI N14.6. Slings and spreader beams designated for a
specific device vctt reviewed and verified to meet ANSI B30.9-1971 and ANSI
N14.6-1978 design criteria.

The reactor vessel head lift rig and the upper guide structure lift rig
were evaluated to determine compliance with ANSI N14.6. In this evaluation,
dynamic load factors of 1.5 and 1.3, respectively, were used, and the results
demons trated that the stress design factors of these lifting devices satisfy
the ANSI requirements. Further, these lifting devices have been tested to
125% of the design load prior to initial use.

The Licensee states that a nondestructive examination (NDE) program has
been implemented. This program requires periodic liquid penetrant examination
of tho lifting shackles in acco:dancc with ANSI N14.6-1978, Section 5.3.1(2).
These shackles are the single 1oad transmitting element between the crane hook
and the litting devices and, as such, are considered to be the "weakest link"
in each of the lifting devices. Purther, requirements for both pre-use visual
inspection for gross structural integrity and a detailed inspection following

mishandling of any device are addressed in plant procedures. The Licensee

“n
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concluded that the inspection program ensures continued reliability of these
lifting devices without having to perform periodic load testing.

b. Evaluatioh

Although it cannot be determined that the specific requirements of ANSI
N14.6~1978 for component design and fabrication have been satisfied for the
_.reactor vessel head lift :ig and thc upper guidc lt:uctu:c llft rig, it is
“evident that these devices w111~gtovido - high-dogroa-ot.IOOd handling
reliability. The Licensee bll verified that all devices satisfy the
recommended stress design margins of 3 on yield strength and 5 on ultimate
strength, inclusive of dynamic load considerations. Purther, the initial load
testing of the two devices to 125% of the design load sufficiently stressed

the devices to provide an adequate guarantee of the devices' structural
integrity.

The Licensee takes exception to periodic performance of load testing. It
is noted that ANSI N14.6-1978 provides acceptable alternatives to periodic load
tests if an initial acceptance load test has been satisfactorily performed; the

owner may opt to perform an annual (or prior-to-use, depending on frequency of
use) sg:ies of inspections in accordance with Section 5.3.1(2) of the ANSI

standard. In this regard, the Licensee has implemented performance of visual
inspections and limited NDE prior to each use of the lifting devices and is of

the opinion that such an inspection program is adequate. The proposed
continuing inspection program of visual examination for gross structural
defects and periodic surface examination of a “"weakest link" is gquestioned on
two counts.

© A surface examination of a single load transmitting element, such as
the lifting shackle, in lieu of such examination for additional
connected members is reasonable only if it is evaluated as the
"weakest link" on the basis of desigr margins or degradation (e.g.,

wear) and not on the basis of location, as seens to be implied in the
Licensee response.

© The proposed approach does not account for tension load bearing
welds. Considering the cyclic nature of stresses in these special
lifting devices, the periodic surface examination of load bearing
welds required by ANSI N14.6-1978 in the absence of periodic overlocad

oy
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tests seems prudent. While it can be agreed that the limited use made
of these devices does not necessitate an annual 100% inspection of
these welds, we cannot conclude that they may be ignored. A periodic
inspection program which provides for the surface examination of these
welds, possibly similar to that provided for in the Boiler and
Pressure Vessel Code for Class 2 supports, would be appropriate.

It is recommended that the Licensee review the requirements for
dimensional and NCE testing of the upper/lower superstand lift rigs and the
:f"':spcnt_tucl cask yoké and modify "their inspectiom program accordingly.

f

c. Conclusion and Recommendation

Calvert Cliffs Units 1 and 2 substantially comply with Guideline 4. To
fully comply, the Licensee should perform the following:

© verify that the selection of the weakest link is based upon design

margins or expected degradation, or implement a program of periodic
inspections of all load bearing welds located on these special lifting
devices.

2.1.6 Lifting Devices (Not S ially Designed) [Guideline S5, NUREG-0612
Section 5.1.1(5)]

*Lifting devices that are not specially designed should be installed and
used in accordance with the guidelines of ANSI B30.9-1971, 'Slings'

[(12). BHowever, in selecting the proper sling, the load used should be
the sum of the static and maximum dynamic locad. The rating identified on
the sling should be in terms of the 'static load' that produces the
maximum static and dynamic load. Where this restricts slings to use on
only certain cranes, the slings should be clearly marked as to the cranes
with which they may be used."”

a. Summary of Licensee Statements and Conclusions

A program for material handling equipment maintenance, inspection, and
testing (CCI-219A) was instituted in early 1980 for Calvert Cliffs Units 1 and
2 and is in compliance with ANSI B30.9-1971. The Licensee stated that all
slings were purchased from reliable vendors who sell products manufactured in
accordance with industry standards, including OSHEA 1910.184. This ensures

that the requirement of a factor of safety of 5 for slings is met. Further,
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as inventory is replaced, manufacturer-certified factors ot-satoty will be
obtained as a matter of policy and in accordance with plant procedures. At
present, newly purchased lifting devices are attended by a certificate of
compliance of the design load to specified requirements of ANSI B30.9-1971.
The Licensee stated that the maximum impact for all load handling systems

under the scope of NUREG-0612 is less than or equal to 10%, thereby minimizing

the effect of dynani loading on the design factor of satoty. A formal
1nspection proqzaa and the ::ain;ng of :iqqe:s has been ;nplglnntod.

f
b. Evaluation

Since slings used at the Calvert Cliffs plant are procured to ANSI
B30.9-1971 standards, and since a formal sling _inspection program has been
implemented, sling usage at the Calvert-Cliffs plant meets the intent of .
Section 5.1.1(5) of NUREG-0612. On the basis of information provided by tbe
Licensee, hoist speeds are relatively slow and dynamic loads are therefore a
reasonably small percentage of the overall static load and may be disregarded.

¢. Conclusion

Calvert Cliffs Units 1 and 2 comply with Guideline 5 based on the

Licensee's verification.

2.1.7 Cranes (Inspection, Testing, and Maintenance) [Guideline 6, NUREG-0612,

Section 5.1.1(6)])

"The crane should be inspected, tested and maintained in accordance with
Chapter 2-2 of ANSI B30.2-1976, 'Overhead and Gantry Cranes,' with the
exception that tests and inspections should be performed prior to use
when it is not practical to meet the frequencies of ANSI B30.2 for
periodic inspection and test, cr where frequency of crane use is less
than the specified inspection and test frequency (e.g., the polar crane
inside a PWR containment may only be used every 12 to 18 months during
refueling operations and is generally not accessible during power
operation. ANSI B30.2, however, calls for certain inspections to be
performed daily or monthly. For such cranes having limited usage, the
inspections, tests, and maintenance should be performed prior to their
use) ."

T =18~
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a. Summary of Licensee Statements and Conclusions

The Licensee is committed to implement ANSI B30.2-1976 and has completed
this review and comparison of existing inspection, testing, and maintenance
procedures with this standard. CCI-219A, which outlines the necessary
inspection, testing, and maintenance requirement intervals, has been
established. Although some overhead handling systems have been identified as

‘—m - a result of the NURBG-0612 -review which will require development of specific
‘inspection, testing, and maintenance procedures, these systems are now
included within the scope 62 CCI-219A which requires such procedures.

b. Evaluation

The Calvert Cliffs plant satisfies the requirements of this guideline on
the basis that existing procedures havo’bcon reviewed for compliance with ANSI
B30.2-1976. 1In addition, the Licensee has made a commitment to comply with
those handling systems which have been included as required by this review of
NUREG~0612.

¢. Conclusion

Calvert Cliffs Nuclear Power Plant complies with Guideline 6.

2.1.8 Crane Design [Guideline 7, NUREG-0612, Section 5.1.1(7)]

"The crane should be designed to meet the applicable criteria and
guidelines of Chapter 2-1 of ANSI B30.2-1976, 'Overhead and Gantry
Cranes,' and of CMAA-70, 'Specifications for Electric Overhead Travelling
Cranes' [13]. An alternative to a specification in ANSI B30.2 or CMAA-T70

may be accepted in lieu of specific compliance if the intent of the
specification is ratisfied."

a. Summary of Licensee Statements and Conclusions

fhe Calvetﬁ Cliffs overhead cranes were purchased using the Electric
Overhead Crane Institute's Specification Number 61 (EOCI-61), design codes of
the American Institute of Steel Construction (AISC) and the American Welding
Society (AWS), and American Society for Testing and Materials (ASTM)
specifications. As a minimum, structural design is in accordance with EOCI-61
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except where governed by more restrictive requirements. Structural member s
not covered by EOCI-61 were designed and fabricated with standard AISC codes
and specifications. The Licensee also notes that CMAA-70 is a revision of
EOCI-61 and fhat the most significant difference between the two standards
relates to an increase in impact factor. The Licensee has completed detailed

-s::uctuul, electrical, and mechanical analyses of the overhead cranes. No

significant dm;iatiau were revealed by this review that would necessitate
e

- .

b. Evaluation

The designs of the reactor building polar crane, turbine building main
and auxiliary cranes, spent fuel crane, and intake structure crazne at the
Calvert Cliffs plant meet the istent of Section 5.1.1(7) of NUREG-0612 on the
basis of the point-by-point review of CMAA-70 and ANSI B30.2 provided by the
Licensee. As indicated by the Licensee, the cranes substantially comply with
CMAA-70 criteria. Several areas of the design, however, were noted not to be
in verbatim compliance. For each of those areas, the Licensee has provided
reasonable justification to conclude that these differences will not affect
the cranes' ability to safely handle heavy loads.

¢. Conclusions and Recommendations

The Calvert Cliffs plant load handling systems subject to NUREG-0612
comply with Guideline 7.

2.2 INTERIM PROTECTION MEASURES

The NRC has established six interim protection measures to be implemented
at operating nuclear power plants to provide reasonable assurance that no
heavy loads will be handled over the spent fuel pool and that measures exist
to reduce the potential for accidental load drops to impact on fuel in the
core or spent fuel pool. Four of the six interim measures of the report
consist of Guideline 1, Safe Load Paths; Guideline 2, Load Handling

Procedures; Guideline 3, Crane Operator Training; and Guideline 6, Cranes

e =18~
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(Inspection, Testing, and Maintenance). The two remaining interim measures
cover the following criteria:

l. Eeavy load technical specifications
2. Special review for heavy loads handled over the core.

Licensee implementation and evaluation of these interim protection

measures are contained in the succeeding paragraphs of this section.
S

. .- - e & - & s > .

z.i.l. TbchnicaI S itications~nrnéo:1n P:otoction Qeas;to i NU 6

Section 5.3(1)]

“Licenses for all operating reactors not having a single-failure-proof
overhead crane in the fuel storage pool area should be revised to include
a specification comparable to Standard Technical Specification 3.9.7,
‘Crane Travel - Spent Fuel Storage Building,' for PWR's and Standard
Technical Specification 3.9.6.2, 'Crane Travel,' for BWR's, to prohibit
handling of heavy loads over fuel in the storage pool until implementa-
tion of measures which satisfy the guidelines of Section 5.1 [of
NUREG-0612] .*

a. Evaluation

A review of Calvert Cliffs Nuclear Power Plant technical specifications
indicates that Specification 3.9.7 prohibits movement of loads greater than
1600 1b (the weight of a fuel rod and combined element assembly) over

irradiated fuel in the spent fuel pool.

b. Conclusion

The Calvert Cliffs Nuclear Power Plant complies with Interim Protection

Measure 1.

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

"Procedural or administrative measures [including safe load paths, load

- handling procedures, crane operator training, and crane inspection)...
can be accomplished in a short time period and need not be delayed for
completion of evaluations and modifications to satisfy the guidelines of
Section 5.1 [of NUREG-0612]."
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a. Evaluation

The specific requirements for load handling administrative controls are

contained in NUREG-0612, Section 5.l1.l1, Guidelines 1, 2, 3, and 6. The
Licensee's compliance with these guidelines has been evaluated in Sections

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

e - b Conclusions apd Recommendations ] E- et e

Conclusions and recommendations concunin; the tzce;m;s compliance
with these administrative controls are contained in Sections 2.1.2, 2.1.3,
2.1.4, and 2.1.7 of this report.

2.2.3 Special Review for Heavy Loads Handled Over the Core [Interim Protection
Measure 6, NUREG-0612, Section 5:3(6)] . =

*...special attention should be given to procedures, equipment, and
personnel for the handling of heavy loads over the core, such as vessel
internals or vessel inspection tocls. This special review should include
the following for these loads: (1) review of procedures for installation
of rigging or lifting devices and movement of the locad to assure that
sufficient detail is provided and that instructions are clear and
concise; (2) visual inspections of lcad bearing components of cranes,

; slings, and special lifting devices to identify flaws or deficiencies
that could leac to failure of the component; (3) appropriate repair and
replacement of defective components; and (4) verify that the crane
operators have been properly trained and are familiar with specific
procedures used in handling these loads, e.g., hand signals, conduct of
operation, and content of procedures."

a. Summary of Licensee Statements and Conclusions

The Licensee stated that a special review of load handling over the core

has been completed.

b. Ev.aluation and Conclusion

Calvert Cliffs Units 1 and 2 comply with Interim Protection Measure 6.

-
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3. CONCLUSION

This summary is provided to consolidate the results of the evaluation
contained in Soction 2 concerning individual NRC staff guidelines into an
overall evaluation of heavy load handling at the Calvert Cliffs Nuclear Power
Plant Units 1 and 2. Overall conclusions and recommended Licensee actions,
where approptiate, are provided with respect to both gcncral provisions for
1oad handling (SUIEG-OGIZ, s.ation 5.1.5) and qp-plctipn of the staff
recommendations for interim protection (NUREG-0612, Section 5.3).

3.1 GENERAL PROVISIONS FOR LOAD HANDLING

The NRC staff has established seven guido}incs concerning prcvisions for
handling heavy loads in the area of the-reactor vessel, near stored spent
fuel, or in other areas where an accidental load drop could damage equipment
required for safe shutdown or decay heat removal. The intent of these
guidelines is twofold. A plant conforming to these guidelines will have
developed and implemented, through procedures and operator training, safe load
travel paths such that, to the maximum extent practical, heavy loads are not
carried over or near irradiated fuel or safe shutdown equipment. A plant
conforming to these guidelines will also have provided sufficient operator
training, handling system design, load handling instructions, and equipment
inspection to ensure reliable operation of the handling system. As detailed
in Section 2, it has been found that load handling operations at the Calvert
Cliffs plant are conducted in a highly reliable manner consistent with the

staff's objectives as expressed in these guidelines.
In only one area was a need for further action by the Licensee indicated.

© BG&E should implement ‘a program of periodic nondestructive examination
of load bearing welds in special-lifting devices.

21~
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3.2 INTERIM PROTECTION

The NRC staff has established (NUREG-0612, Section 5.3) that certain
measures should be initiated to provide reasonable assurance that handling of
heavy loads will be performed in a safe manner until final ilphmr_:tauou of
the general guidelines of NUREG-0612, Section 5.1 is complete. Specified
measures include the implementation of a technical specification to prohibit
the bandling of heavy loads over fuel in the storage pool; compliance with
Guidelines 1, 27 3, and 6 of NUREG-0612, Sectidn 5.1.I; & review of locad
handling procedures and operator training; and a visual inspection program,
including component repair or replacement as necessary of cranes, slings, and
special lifting devices to eliminate deficiencies that could lead to component
failure. An evaluation of the information provided indicates that the

Licensee substantially complies with the staff's measures for interim
protection.

-
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