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1. SUMMARY /CONCLUSIONS

This report on overhead heavy load handling systems at
Limerick was prepared in response to Sections 2.2 and
2.3 of Reference 1 (Enclosure 3 to the NRC letter to

all licenses dated December 22, 1980). It also includes
minor revisions to data previously transmitted to the
NRC by Reference 2. The format of Section 2 of this
report follows that of Reference 1. Decailed
information on each crane and hoist, including hazard
evaluations, statistics, load/impact area matricies

etc. are included in the Tables and Appendices.

This review focused on cranes and hoists in Unit 1 and
the common areas of the Limerick facility and included
monorails and lifting beams for which no hoists have
been purchased but which may be used occasionally for
equipment replacement or repair. Since the Unit 2
design will be similar to Unit 1 the conclusiors of
this report apply to Unit 2. An as-built review will
be performed for both Units to verify that diff-rences
in layout for Unit 2 and modifications made subsequent
to this report do not affect its conclusions.

The reactor enclosure crane is the only load handling

. system capable of carrying neavy loads which could
damage irradiated fuel if dropped. Though the crane
itself generally complies with the NUREG 0612 quide-
lines, its special lifting devices and associated
load attachment points do not. This is particularly
true for critical loads, where NUREG 0612 recommends
twice the normal design safety factor. Since these
items have already been fabricated it is proposed to
substitute proof load testing in lieu of full compliance
with NUREG 0612.

All cranes and hoists were evaluated to determine whether
a dropped load could affect the ability to safely shut
down the plant and continue to remove decay heat from

the reactor and fuel pool. Systems required for safe
shutdown and decay heat removal are listed in Appendix

A and hazard evaluations are provided in Appendix R,

In most cases it was possible to show that, based on
separation and redundancy of safety-related systems or
other plant-specific considerations, no real hazard
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exists. In some cas=2s it wa® found advisable to

establish load carrying heigh restrictions or other
administrative controls to eliminate concern about

potential damage to safety-related systems. ZKES

One load-handling situation which cannot be addressed by
this report is the case where movement of a heavy load
is so infrequent or unexpected that no crane, hoist
monorail or lifting beam has been provided. These
operations must be treated on a case-by-case basis with
the load handling preparations, instructions and
equipment based on NUREG 0612 guidelines, to assure

that the probability of a load drop is extremely small
or that the consequences are acceptable.
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INFORMATION REQUESTED IN SECTION 2.1:

This information was previously submitted (see Appendix D)
and was based on a general review of the Limerick overhead
handling systems. Changes are required as a result of the
detailed review which followed. These changes are listed

below by paragraph number,

Paragraph 2.1-1 Heavy Load Definition

NUREG 0612 defines a heavy load as a load whose weight is
greater than the combined weight of a single spent fuel
assembly and its handling tool. The original Limerick heavy
load definition of greater than 700 pounds was based on the
weight of a fuel assembly plus the the general purpose
grapple. However, fuel assemblies are normally handled by
the fuel grapple assembly of the refueling platform., Since
this fuel grapple assembly, which consists of the telescoping
mast and grapple head, is suspended from the platform hoist
cables, it could be considered a handling tool. Therefore a
heavy load has been redefined as greater than 1200 pounds to
include the weight of the fuel grapple assembly.

Paragraph 2.1-1 Hoist Categorization

The hoists below were not identified during the initial
review, They have been incorporated in Table 1 as Items 61
and 62. Item 62 belongs to the group of hoists which carry
heavy loads in the vicinity of safety-related equipment.
During the detailed review it was determined that other
hoists should also be included in this group. These addi-
tions are based on a change in the interpretation of the
term load path to include areas below grating and hatches,
and on more conservative assumptions regarding routing of
electrical conduit, Tables 1 and 2 have been revised
accordingly.

Reactor Enclosure Upper Fan Roum Hoists (Item 61)
Reactor Enclosure Lower Fan Room Hoists (Item 62)

Paragraph 2,1-3-a Safe Load Paths

Some of the safe load path drawings have been revised to
clarify the load path, or to reflect a better understanding
of the load handling methods.
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Paragraph 2.1-3-c Load Tabulation

. Revisions have be¢en made to Table 2, Load Tabulation, and a
hazard elimination category has been assigned to each load/

impact area combination (where applicable) as required by
Section 2.3-2,

Paragraph 2.1-3-d Special Lifting Devices

In the list of critical loads the number of fuel pool gates

should be "two pair per unit".. Minor changes have been
made to Table 3 based on new information.
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INFORMATION REQUESTED IN SECTION 2,2:

. 2.2 "SPECIFIC REQUIREMENTS FOR OVERHEAD HANDLING SYSTEMS
OPERATING IN THE REACTOR BUILDING

NUREG 0612, Section 5.1.4, provides guidelines concerning
the design and operation of load-handling systems in the
vicinity of spent fuel in the reactor vessel or in storage.
Information provided in response to this section should
demonstrate that adequate measures have been taken to ensure
that, in this area, either the likelihood of a load drop
which might damage spent fuel is extremely small, or that
the estimated consequences of such a drop will not exceed
the limits set by the evaluation criteria of NUREG 0612,
Section 5.1, Criteria I through III.,"

Paragraph 2,2-1

"Identify by name, type, capacity, and equipment designator,
any cranes physically capable (i.e., ignoring interlocks,
moveable mechanical stops, or operating procedures) of
carrying loads over spent fuel in the storage pool or in
the reactor vessel."

Resgonse

The following cranes are capable of carrying loads over
. spent fuel:

a. Reactor Enclosure Crane - Overhead bridge crane with
125 ton and 15 ton hoists, equipment number 00H201,

b. Refueling Platform - Gantry crane with one fuel handling
grapple hoist and two auxiliary 1000 1b. capacity hoists,
equipment number 108272,

¢. Fuel Pool Jib Cranes - 1000 1b., capacity, equipment
numbers 0AH208 and 0OBH208,

d. Fuel Channel Handling Boom - Jib crane, 500 1b. capacity,
equipment number 10H224,

Paragraph 2,2-2

above category by verifying that they are incapable of
carrying heavy loads or are permanently prevented from move=-
ment of heavy loads over stored fuel or into any location
where, following any failure, such load may drop into the
reactor vessel or spent fuel storage pool."

P-24/(b)6 =ge
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. Response

The refueling platform is excluded from the above category since its
hoists do not rry heavy loads. All loads are less than or egual
to the weight of a fuel bundle. The two auxiliary hoists have load
cells with interlocks to prevent them from lifting anything as heavy
as a fuel bundle.

The jib cranes are excluded from the above category since do they
not carry heavy loads. Their capacity is 1000 1bs,

The channel handling boom is excluded from the above category
since it does not carry heavy loads. Its capacity is less than
the weight of a fuel bundle.

Paragraph 2,2-3

"Identify any cranes listed in 2,2-1, above, which you have evaluated
as having sufficient design features to make the likelihood of a load
drop extremely small for all loads to be carried and the basis for this
evaluation (i.e., complete compliance with NUREG 0612, Section 5.1.6,
or partial compliance supplemented by suitable alternative or addi-
tional design features). For each crane so evaluated, provide

the load-handling-system (i.e., crane-load-combination) information
specified in Attachment 1."

. Response

The reactor enclosure crane has been evaluated as having sufficient
design features to make the likelihood of a load drop extremely
small for the loads listed below. The basis for this evaluation
was compliance with NUREG 0612, Section 5.1.6, except where noted.

Load Handling System Information

Item 1:

"Provide the name of the manufactirer and the design-rated load
(DRL)., 1If the maximum critical load (MCL), as defined in NUREG
0554, is not the same as the DRL, provide this capacity."

Response:
Manufacturer - Harnischfeger Corporation., Design-rated load
(DRL) 125/15 tons. Maximum critical load (MCL) - 110/6.75 tons. ZZEX
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Item 2:

"Provide a detailed evaluation of the overhead handling system
with respect to the features of design, fabrication, inspection,
testing and operation as delineated in NUREG 0554 and supplemented
by the identifed alternatives specified in NUREG 0612, Appendix

C. This evaluation must include a point-by-point comparison for
each section of NIIREG 0554, If the alternatives of NUREG 0612,
Appendix C, are used for certain applications in lieu of complying
with the recommendation of NUREG 0554, this should be explicitly
stated. 1If an alternative to any of those contained in NUREG

0554 or NUREG 0612, Appendix C, is proposed, details must be
provided on the proposed alternative to demonstrate its
equivalency.”

Response:

A detailed evaluation of the reactor enclosure crane was made with
respect to the requirements of Regulatory Guide 1.104 which preceded
NUREG 0554, A point-by-point comparison of the crane features with
the sections of the regulatory guide is presented in Table 9,1-12

of the Limerick FSAR. The auxiliary hoisting system does not meet
all of the design criteria of either NUREG 0554 or R.G., 1.104,
Specifically, the means of load attachment is not of redundant
design. As an alternative we propose to reduce the load rating

for the auxiliary hoist from 15 tons to 6.75 tons when handling Z{E&
critical loads. This will effectively double the design safety
factor and provide an additional margin for wear and dynamic loads.

Item 3:

"With respect to the seismic analysis employed to demonstrate that
the overhead handling system can retain the load during a seismic
event equal to a safe shutdown earthquake, provide a description
of the method of analysis, the assumptions used, and the mathe-
matical model evaluated in the analysis. The description of
assumptions should include the basis for selection of trolley

and load position."

Response:

Load-bearing members and main hoist equipment of the reactor
enclosure crane are designed in accordance with seismic

Category I criteria so that the crane can structurally withstand
the Safe Shutdown Earthquake (SSE) and maintain the fully rated
load in a static position during or following an SSE. The

crane was analysed using a 4l-node lumped-mass model to determine
natural frequencies, To assure that the worst case would be
included, three trolley positions were analysed (end of span, 1/4
span and center of the bridge). Highest and lowest positions

of the rated load were considered for each trolley position, as
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well as a no load condition. Accelerations at the crane supports
were determined based on crane natural frequencies and reactor
enclosure response spectra. 1% crane damping was assumed for the
Operating Basis Earthquake (OBE) and 2% damping was assumed for
the SSE. Resulting crane stresses were then calculated based on
the worst case seismic loads. Design stresses were limited to 0.9
Fy in bending, 0.85 Fy in tension and 0.5 Fy in shear where

Fy equals the material yield stress at the design temperature.
Restraints were installed to preclude derailment of the bridage

or trolley under seismic loading.

Item 4 & 5:

"Provide an evaluation of the lifting devices for each single-
failure-proof handling system with respect to the guidelines
of NUREG 0612, Section 5.1.6."

"Provide an evaluation of the interfacing lift points with respect
to the guidelines of NUREG 0612, Section 5.1.6."

Response:

We consider lifts of the following loads to meet the criteria
of NUREG 0612, Section 5.1.6.

a. Spent Fuel Cask - A spent fuel shipping cask will be purchased
or leased in the future. Since licensing under 10CFR71 is not
evidence that the spent fuel shipping cask lifting device and
lift points meet the requirements of NUREG 0612, the NUREG 0612

requirements will be a basis for selection of shipping casks
ard their lifting devices for Limerick., Specifically, the
design of the lifting devices will conform to ANSI N14,6-1978
and the design of interfacing lift points wi.l conform to
Section 5.1 6 of NUREG 0612,

Refueling Shield - The special lifting device for the refuel-
ing shield does not fully meet the requirements of NUREG 0612
Section 5.1.6 (See Table 5). In particular it does not Zfzk
satisfy the ANSI N14.,6-1978 recommendation to use twice the
normal design safety factor for lifting devices which carry
critical loads (see Table 3). We do not believe that an
increase in safety factor will produce a proportionate improve=-
ment in lifting device reliability and, since this special
lifting device has already been fabricated, we take exception
to this requirement. As an alternative to full compliance

with NUREG 0612, Sectinn 5,1.6, and as a demonstration of
design adequacy we propose to perform a load test of the
lifting device at 150% of its rated capacity, followed by
non-destructive examination of its load bearing welds,

There are four lifting points on the refueling shield itself,.
They provide a minimum static factor of safety of 4,8 with
respect to material ultimate strength, This does not satisfy
the NUREG 0612, Section 5.1.6, safety factor requirement,
Again, we take exception to this requirement and propose to
perform a qualifying load test of the lift points,
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c. Fuel Pool Stop Logs - The special lifting device for the fuel
pool stop logs does not fully meet the requirements of Section
5.1.6 (See Table 5). In particular it does not satisfy the ‘fzs
ANSI N14.6-1978 recommendation to use twice the normal design
safety factor for lifting devices which carry critical loads
(see Table 3). We do not believe that an increase in safety
factor will produce a proportionate improvement in lifting
device reliability and, since this special lifting device has
already been fabricated, we take exception to this requirement,
As an alternative to full compliance with NUREG 0612, Section
5.1.6, and as a demonstration of design adequacy we propose to
perform a load test of lifting device at 150% of its rated
capacity, followed by nondestructive examination of its load
bearing welds. -

There are two lifting lugs on each fuel pool stop log. They
provide a minimum factor of safety of 7.25 with respect to
material ultimate strength, plus an additional margin of 25%
for dynamic loads. This does nct satisfy the NUREG 0612
safety factor requirement. Again, we take exception to this
requirement and propose to perform a qualifying load test of
the lift points.

d. Fuel Pool Gates - The fuel pool gates are carried using con-
ventional slings. These slings will be selected according to
NUREG 0612, Section 5.1.6(1). There are two lift points on
each fuel pool gate. They provide a minimum static factor of
safety of 9.3 with respect to material ultimate strength,
This does not satisfy tne NUREG 0612, Section 5.1.6, safety
factor requirement. We do not believe that an increase in
safety factor will produce a proportionate improvement in
lift point reliability and, since this item has already been
fabricated, we take exception to this requirement, As an
alternative to full compliance with NUREG 0612, Section
5.1.6, and as a demonstration of design adequacy we propose to
perform a 150% load test of the fuel pool gate lift points,
followed by non-destructive examination of the load bearing
welds,

e. Fuel Pool Jib Crane and Channel Handling Boom - These heavy
loads are carried near the reactor vessel or spent fuel pool,
where a load drop could affect fuel., Conventional slings are
used., These slings will be selected according to NUREG 0612,
Section 5.,1.6(1)., 1In each case there is one lift point on the
load which has a minimum static design safety factor of 5
with respect to material ultimate strength. This does not
satisfy the NUREG 0612, Section 5.1.6, safety factor require-
ments, We do not believe that an increase in safety factor
will produce a proportionate improvement in lift point reli-
ability and, since these items have already been fabricated,
we take exception to this requirement, As an alternative to
full compliance with NUREG 0612, Section 5,1.6, and as a
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denmonstration of design adequacy we propose to perform a load
test of each lift point at 150% of normal load followed by
nondestructive examination of the load bearing welds.

Spent Fuel Storage Racks - Empty storage racks may be placed
in the Fuel pool when spent fuel is present. The racks are
handled using a special lifting device (Module Lifting
Fixture) which is attached to either the main or auxiliary
hook of the reactor enclosure crane using conventiocnal
slings. These slings will be selected according to NUREG
0612, Section 5.1.6(1). The special lifting device does

not fully meet the requirements of NUREG 0612 Section 5.1.6
(See Table 5). In particular it does not satisfy the ANSI
N14,6-1978 recommendation to use twice the normal design
safety factor for lifting devices which carry critical loads
(see Table 3). We do not believe that an increase in safety
factor will produce a proportionate improvement in lifting
device reliability and, since this special lifting device has
already been fabricated, we take exception to this require-
ments. As an alternative to full compliance with NUREG 0612,
Section 5.1.6, and as a demonstration of design adequacy we
propose to perform a load test of the lifting device at 150%
of its rated capacity, followed by non-destructive examina-
tion of its load bearing welds.

The special lifting device engages structural members of the
fuel rack. The lift points provide a minimum factor of
safety of 10 with respect to material ultimate strength, and
include a margin for dynamic loads. This satisfies the
requirements of NUREG 0612 Section 5.1.6.

RPV Service Platform - The special sling for the RPV service
platform has heen replaced in order to meet the double safe-
ty factor requirements of ANSI N14.6-1978 but it does not
meet all the requirements of that standard (See Table 5).

As ademonstration of design adequacy it will be load tested
at 300% of it required capacity. The lifting lugs on the
service platform have a safety factor of more than 10, which
meets the requirements of NUREG 0612, Sect ' = 5,1.6,

Revision 3
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Paragraph 2.2-4

‘ "For cranes identified in 2.2-1, above, not categorized accord-
ing to 2.2-3, demonstrate that the criteria of NUREG 0612,
Section 5.1, are satisfied. Compliance with Criteriocn IV will
be demonstrated in response to Section [2.3] of this request,
With respect to Criteria I through III, provide a discussion cf
your evaluation of crane operation in the Reactor Building and
your determination of compliance, This response should include
the following information for each crane:

a. Where reliance is placed on the installation and use of
electrical interlocks or mechanical stops, indicate the
circumstances under which these proteclLive devices can be
removed or bypassed and the administrative procedures invoked
to ensure proper authorization of such action, Discuss any
related or proposed technical specifications concerning f
the bypass of such interlocks.

b. Where reliance is placed on the operation of the Stand-by
Gas Treatment System, discuss present and/or proposed
technical specifications and administrative or physical
controls provided to ensure that these assumptions remain
valid.,

¢. Where reliance is placed on other site-specific considera-
‘ tions (e.g., refueling sequencing), provide present or
proposed technical specifications, and discuss administrative
or physical controls provided to ensure the validity of such
considerations,

d. Analyses performed to demonstrate compliance with Criteria I
through III should conform to the guidelines of NUREG 0612,
Appendix A, Justify any exception taken to these guidelines,
and provide the specific information requested in Attachment
2, 3, or 4, as appropriate, for each analysis performed.,"

Revision 3
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Resgonse

The reactor enclosure crane, though single-failure-proof itself,
is included in this category when used to carry the following
loads. Lifting devices or lifting points which do not meet the
single-failure-pronf criteria of NUREG (0612, Section 5.1.6,
restrict the overall load handling combination to this category
for these loads.

Loads Carried Over the Spent Fuel Pool

The reactor enclosure crane is prevented from carrying loads over
or near the spent fuel pool by zone travel limit switches on the
bridge and trolley. The associated electrical interlock can be
bypassed by conscious operator action via a keylocked switch.
Administrative procedures will be developed prior to plant opera-
tion to control bypassing of the interlock.

Loads which must be carried over the spent fuel pool will be carried
by a high-reliability load handling system and are categorized
according to Paragraph 2.2-3. Therefore the potential for the load
drop over the spent fuel pool is extremely small,

Loads Carried Over the Reactor Vessel

The following loads must be carried over the reactor vessel., None
of these loads have lifting devices which meet the single-failure-
proof criteria of NUREG 0612, Section 5.1.6, They are therefore
evaluated with respect to Criteria I through III of NUREG 0612
Section 5.1.

carried over the reactor vessel only with the RPV head

in place. The drop of a shield plug could damage the drywell
head, RPV head or seal plate but would be less severe than the
drop of the drywell head or the RPV head., Therefore the drop
of a shield plug will not damage fuel or cause unacceptable
leakage from the reactor vessel,

a. Reactor well shield plugs - The reactor well shield plugs are i

b. Drywell Head - The drywell head is carried over the reactor
vessel while the reactor pressure vessel (RPV) head and insu-
lation support structure are in place. Depending on orientation
a drop of the drywell head could damage the insulation support
structure, rupture the RPV vent and head spray piping, damage
the seal plate and impact the RPV itself, It is assumed that
the effect of a drywell head drop on the reactor vessel is no
more severe than an RPV head drop which is discussed below,

This assumption is bhased on the fact that though the drywell
head weighs about 13% more than the RPV, much of its kinetic

P-24/(b)6 -8~ Rev., 3
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energy will be absorbed by the insulation support structure
and the seal plate. Therefore a drop of drywell head will
not cause fuel damage or unacceptable leakage from the
reactor vessel,

RPV Head, “team Dryer, Shroud Head/Separator Assembly - General

Electric has analyzed the consequences of a drop of these
loads over the reactor vessel., This analysis showed that a
drop of the RPV head, steam dryer or shroud head/separator
assembly would not cause fuel damage or leakage from the
reactor vessel. Thus, evaluation criteria I through III of
NUREG 0612, Section 5.1 are satisfied., No credit is taken
for electrical interlocks or mechanical stops, Standby Gas
Treatment System operation or site specific considerations.
A discussion of conformance with the guidelines of MNUREG
0612, Appendix A and the information requested in Attachment
4 is provided in Appendix C.

Service Platform Support (including seal surface protector)=-
The diameter of the service platform support is too large

to allew it to fit inside the reactor vessel and it is much
lighter than the loads above. A drop of the service plat-
form support will not cause fuel damage or unacceptable
leakage from the reactor vessel,

Refueling Shield - The refueling shield has been catego-ized
according to Paragraph 2,.2-3,

Jib Crane - The jib crane has been categorized according tc
Paragraph 2.2-3,

Service Platform - The service platform has been categorized
according to Paragraph 2.2-3,

Other Loads Over the Reactor Vessel - There are no other
heavy loads which must be carried over the open reactor
vessel., Loads which are carried over the reactor vessel only
while the RPV head is on (e.g. the insulation support struc-
ture, the head nut rack, the head stud rack and the head stud
tensioner) will not cause damage to the fuel if dropped. A
drop of these items over the reactor vessel is less severe
than a drop of the drywell head or the RPV head itself,
Therefore, there would be no unacceptable leakage from the
vessel,

Heavy loads which need not be carried over the reactor well
are restricted from this area during refueling (See safe load
path drawings for the reactor enclosure crane), Administra-
tive procedures will be developed prior to plant operation to
control the movement of loads over the reactor well.

-9~ Revision 3
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INFORMATION REQUESTED IN SECTION 2.3:

"2.3 SPECIFIC REQUIREMENTS FOR OVERHEAD HANDLING SYSTEMS OPERATING
IN PLANT AREAS CONTAINING EQUIPMENT REQUIRED FOR REACTOR SHUT
DOWN, DECAY HEAT REMOVAL, OR SPENT FUEL POOL COOLING

NUREG 0612, Ssection 5.1.5, provides guidelines concerning the
design and operation of loac-handling systems in the vicinity
of equipment or components required for safe reactor shutdown
and decay heat removal. Information provided in response to
this section should be sufficient to demonstrate that adequate
measures have been taken to ensure that in these areas, either
the likelihood of a load drop which might prevent safe reactor
shutdown or prohibit continued decay heat removal is extremely
small, or that damage *o such equipment from load drops will
be limited in order not to result in the loss of these safety-
related functions. Cranes which must be evaluated in this
section have been previously identified in your response to
2.1-1, and their loads in your response 2,l1-3-c."

Paragraph 2.3-1

"Identify any cranes listed in 2,1-1, above, which you have evaluated
as havirg sufficient design features to make the likelihood of a load
drop extremely small for all loads to be carried and the basis for
this evaluation (i.e., complete compliance with NUREG 0612, Section
5.1.6, or partial compliance supplemented by suitable alternative

or additional design features)., For each crane so evaluated, pro-
vide *he load-handling-system (i.e., crane-load-combination) informa-
tion specified in attachment 1."

Resgonse

There are no cranes in this category except the reactor enclosure
crane when it is used to carry the loads listed in the response to
Paragraph 2.2-3,

Paragraph 2,3-2

"For any cranes identified in 2.1-1 not designated as single-failure-
proof in 2.,3-1, a comprehensive hazard evaluation should be
provided which includes the following information:"®

Subparagraph a

“The presentation in a matrix tormat of all heavy loads and
potential impact areas where damage might occur to safety-related
equipment, Heavy loads i1dentification should include designation
and weight or cross-reference to information provided 2,1-3-c,
Impact areas should be identified by construction zones and
elevations or by some other method such that the impact area

can be located in the plant general arrangement drawings,

Figure 1 provides a typical matrix."”

Response

This information is presented in Table 2 entitled 'Load
Tabulation'

Revision 3
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1." Subparagraph b

"for each interaction identified, indicate which of the load and
impact area combinaticns can be eliminated because of separation
and redundancy of safety-related equipment, mechanical stops
and/or electrical interlocks, or other site-specific considera-
tions. Elimination on the basis of the aforementioned considera-
tion should be supplemented by the following specific information:

(1) For load/target combinations eliminated because of separation
and redundancy of safety-related equipment, discuss the basis
for determining that load drops will not affect continued
system operation (i.e., the ability of the system to perform
its safety-related function.)

(2) Where mechanical stops or electrical interlocks are to be pro-
vided, present details showing the areas where crane travel
will be prohibited. Additionally, provide a discussion concern=-
ing the procedures that are to be used for authorizing the
bypassing of interlocks or removable stops, for verifying that
interlocks are functional prior to crane use, and for verifying
that interlocks are restored to operability after operations
which require bypassing have been completed.

(3) where load/target combinations are eliminated on the basis
of other, site-specific considerations (e.g., maintenan~e
‘ sequencing), provide present and/or proposed technical
specifications anl discuss administrative procedure or
physical constraints invoked to ensure the validity of
such considerations."

33;Eonso

Table 2 indicates the basis for eliminating each load/area combi=-
nation from the hazardous category. Code letters used in the
table correspond to the following hazard elmination categories:

a. Crane travel for this load/area combination prohibited by
electrical interlocks or mechanical stops.

b. System redundancy and separation precludes loss of capability
of system to perform its safety-related function following
this load drop in this area.

¢. Site-specific considerations eliminate the need to consider
load/equipment combination.

4. Likelihood of handling system failure for this load is
extremely small (i.e. NUREG 0612, Section 5.1.6,

. satisfied.)
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e. Analysis demonstrates that crane failure and load drop will
‘ not damage safety-related equipment.

A detailed evaluation of each crane/hoist which was categorized
according to Paragraph 2.1-1 as potentially hazardous is presented
in Appendix B, The following method was used to evaluate the
consequence of a load drop from chese load handling systems:

1) The Limerick Fire Protection Evaluation Report and the separation
drawings were used to establish whether there was anything safety-
related in the load path or on the next lower elevation. Except
for the refusling floor and a few other cases where there were
very heavy loads or high lifts, it was assumed that there would
be no sequential failure that could affect more than one floor
below the load path. The basis of this assumption is that the
presence of large quantities of reenforcing bar in the floor
will prevent the formation of very large concreate spall fragments
which are free to fall to the next floor. Major safety-related
items are listed in the Appendix B hazard evaluations.

2) A more detailed study of the separation drawings was made to
determine whether there was sufficient separation of safety~-
related items (as indicated by associated electrical divisions)
to establish that, if these safety-related items were required
for safe-shutdown or decay heat removal, only one method of
safe shutdown or decay heat removal could be affected. If

. so, no further evaluation was required. Generally, no attempt
was made to determine whether or not the safety-related items
were actually part of systems required for safe shutdown or

decay heat removal.

Appendix A provides a discussion of safe shitdown methods and
lists the systems required for safe shutdown an?® removal of
decay heat from the reactor vessel and sper* f.. . ,uol.

3) 1f there was not sufficient separation of safety-related items
in the load path and on the next lower evaluation, note was taken
of which electrical divisions were predominant. Safety-related
jtems associated with electrical divisions which were not pre-
dominant were identified to see whether they were required for
safe shutdown or decay heat removal. For examp. .2, if most
components in the load path were associated wit electrical
divisions 1 and 3 (shutdown method 'A'), those components
associated with electrical divisions 2 and 4 (shutdown method
'B') were identified to see whether they belong to systems
required for safe shutdown or decay heat removal. If not, then
only one safe-shutdown or decay heat removal method could poten=-
tially be affected, and no further evaluation was required.

P-24/6 -12~-



. 4) 1f Step 3 was inconclusive safety related components associated

with all electrical divisions were identified as necessary to
establish whether there was sufficient distance between compo-
nents of the two shutdown or decay heat removal methods to
preclude the possibility of a given load drop affecting both
methods. 1If so, no further evaluation was required.

5) If the load handling hazard could not be eliminated by the
steps above, necessary adminstrative controls were established.
For hazards on the next lower elevation, floor impact strength
calculations were performed to establish what load carrying-
height restrictions were needed, if any.

6) In some cases, site-specific considerations were used to elimi-
nate the need to consider some load/equipment combinations. For
example, since there will be no major maintenance activities in
the drywell during reactor operation, only the consequences of
load drops which would affect decay heat removal or vessel
integrity were considered for the drywell.

Subparagraph c

"For interactions not eliminated by the analysis of 2.3-2-b, above,
identify any handling systems for specific loads which you have
evaluated as having sufficient design features to make the likelihood
‘ of a load drop extremely small and the basis for this evaluation
(i.e., complete compliance with NUREG 0612, Section 5.1.6, or partial
compliance supplemented by suitable alternative or additional design
features)., For each so evaluated, provide the load-handling-system
(i.e,, crane-~lcad-combination) information specified in Attachment 1."

Response
There are no interactions in this category.

Subparagraph d

"For interactions not eliminated in 2.3-2-b or 2.3-2-c, above, demon-
strate using appropriacte analysis that damage would not preclude
operation of sufficient equipment to allow the system to perform

its safety function following a load drop (NUREG 0612, Section 5.1,
Criterion 1V). For each analysis so conducted, the following in-
formation should be provided:"

{l) An indication of whether or not, for the specific load being
investigated, the overhead crane-handling system is designed
and constructed such that the hoisting system will retain its
load in the event of seismic accelerations equivalent to
those of a safe shutdown earthquake (SSE).

ol )=



(2) The basis for any exceptions taken to the analytical guidelines
of NUREG 0612, Appendix A.

(3) The information requested in Attachment 4.

Response

As discussed in the hazard evaluations of Appendix B analysis was
used to show that load drops from the following cranes/hoists would
not jeopardize safe shutdown or decay heat removal capability. Of
this group only the reactor enclosure crane is designed to retain its
load during a safe shutdown earthquake. Item numbers refer to Table 1.
a. HVAC Equipment Hatch Hoist - Item 15

b. Reactor Enclosure Crane - Item 20

¢. CRD Platform Hoist - Item 33

d. Containment Hydrogen Recombiner Cover Hoist - Item 36

e. Control Room HVAC Equipment Hoist - Item 58

f. Control Structure Fans Lifting Beam Hoist - Item 60

No exceptions were taken to the analytical guidelines of NUR<G 0612,
Appendix A.

The information requested by Attachment (4) is presented below:
a. Initial Conditions/Assumptions
1) Weight of the load is as shown in Table 2.

2) Impact area of the load is as shown on the load path
drawings.

3) Drop height is based on the maximum lift of the hoist
except for the reactor enclosure crane where the purpose
of the analysis was to establish maximum drop heights.

4) No credit was taken for impact limiters or environmental
drag forces.

5) The heavy load is assumed to drop with a zero initial velocity.
6) The capacity of the slab is based on yield-line theory.

7) ‘The. capacity of the structural steel is based on a simple
span, elasto-plastic design

P-24/6 -14- Revision 1
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9)

10)

11)

12)

Slab stiffness is based on an effective moment of inertia
of a reinforced concrete beam.

Fixed and simply supported boundary conditions are used in
slab analysis.

Enecrgy loss due to local deformation of the object at im-
pact is disregarded. Slab and steel framing system are
assumed to take the full impact energy with spalling of
concrete.

The average interface force from the dropped load is assumed
to be supported by punching shear capacity of the concrete.

Existing dead load is considered insignificant compared to
the impact load and is n glected in the evaluation. Seismic
load and live load are not considered to be present at
instant of load drop.

b. Method of Analysis

1)

o -

3)

4)
5)

Structural response of the structural component is computed
in terms of deformation limits, resistance functions and
dynamic characteristics.

Interface forcing function is used in the determination of
the applied forces.

Analytical and numerical techniques as per Bechtel Power
Corporation Design Guide C-2.45 are used.

All calculations are done manually without computer assistance.

Height of drop is measured from the lowest point of the heavy
load to the floor, unless noted otherwise.

¢c. Conclusion

See the Appendix B hazard evaluations for discussions of the results
of these analyses.

P-24/6
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Pag‘f 9

OVERHEAD HANDLING SYSTEM REVIEW

TABLE 1 September, 1981
INDEX OF OVERHEAD HANDLING SYSTEMS - INIT I & COMMON
Fire
Crane Safety- | Protection
or Safety Related Related Areas:
Hoist Material] Max. Item In Item On Load Path
BEquip. Req. Vert. | Load Exclusion] Next Lower] Next [ower
tem | Number | Hame/Service |Area Elev] Drwgd Capacity | Number Lift Path? |Criteria | Elevation?] Elevation
8 19-H116 | Turbine 6 217" | M-111] 5-ton M-38BA | 30'-0"] NO A NO 94A
Enclosure 89A
Aux. Equip.
Hatch Hoist
9 | 00-H117 ] Condensate 9 217} M-111]} 1-ton M-38BB | 22'-9" | NO A NO 94A
Filter 89A,898
Demineralizer
Holding Pumps
Hoist
10 | 00-H118 | Main Lube Oil 1 239' | M-112] 4-ton M-38BA | 43'-0" | NO A NO 95
Tank Hoist 93
4 1 OA-H119] Recirc. Pump 6,7 269' | M-113] 24-ton M-38BA 25'-0" NO A NO 98A
0B-H119] M-G Set Hoist ea. 88A,88C,88D,97
12 | 00-H120] Drywell 7 302' | M-115] 6-ton M-38BA | 10'-3" | NO A NO 99
Chiller 98A,98C,98D
Holist
13 10-H122] Drywell 7 302' | M-115] 6-ton M-38BA | 42'-0" ] NO A NO 99
Chilier 98A
Hatch Hoist
Demineralizqr TR
Hoist
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OVERHEAD HANDLING SYSTEM REVIEW

TABLE 1 September, 1981
INDEX OF OVERHEAD HANDLING SYSTEMS - UNIT I & COMMON
Fire
Crare Safety- | Protection
or Safety Related Related Areas:
Hoist Materiall Max. |Item In Item On Load Path
BEjuip. Req. Vert. | Load Exclusion] Next Lower] Next Lower
Item] Number | Name/Service |Area Elev] Drwg.]Capacity] Number Lift JPath? |Criteria | Elevationq Elevation
15 | 00-H126 | HVAC Bquip. 8 350" | M-124 | 2-ton M-388BB | 53'-9" YES YES i 28A
Hatch Hoist 304" 27A
16 | 0A-H127 | Hot Machine Admin. 217' | A-7001} 2-ton M-38BB | 10'-11"}] NO A NO N/A
0B~-H127 | Shop Mono- Bldqg. Sht. 1 N/A
0C-H127 | rail Hoists
17 | 00-H129 | Control Rm. Bl 200" | M-110 | 5-ton M-3888 | 26'-0" | YES NO 1L, 1M
Hoists
18 19-H131 | Reactor Encl. 16 313'] M-121 | 6-ton M-38BC |106'-6" | NO C YES 48A
Bquip. Hatch 47A
Hoist
19 | * Control Room 8 217* | M-111 | 3-ton M-38BC |~15" YES YES 2
HVAC Lift M-126 1L
Beams
20 | 09-11201 | Reactor Bldqg. 11-16 352'} M-122 | 125/15 M-16 165'-6"t YES YES 78A,8B,C
Overhead Crane ton 48A,8B,C,78A,30A
21 1A-H203 | Recirculation | Drywell |253'] M-119 | 24-ton M-38A 41'-0"] YES YES 30A
13-H203 | Pump Motor ea. 29A
Hoists
22 | 0A-H208 | Fuel Pool 12 352 M-122 | 1/2-ton | M-1 50" N/A B N/A T8A
03-11208 | Jib Cranes {(GE) T8A
* Hoist to be borrowed from another location when needed.
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OVERHEAD HANDLING SYSTEM REVIEW
TABLE 1 September, 1981
INDEX OF OVERHEAD HANDLING SYSTEMS - UNIT I s COMMON
Fire
Crane Safety- |Protection
or Safety welated Related Areas:
Hoist Material | Max. Item In Item On Ioad Path
Equip. Req. Vert. | load Exclusion] Next Lower|Next Lower
Item ] Number | Name/Service |Arca Elevd Drwgd Capacity] Number Lift ] Path? |[Criteria | Elevation?]Elevation
23 | 00-H213 | CRD Pump 6 200" | M-110 } 5~ton M-38A 7'-2" | NO A N/A 89A
Hoist N/A
24 | 10-H215 ] HPCI/RCIC 11,15 217' | M-118 | 10-1/2 M-38BC 56'-0"] YES YES 44
Equip. Hoist ton 427
25 | 10-H216 | Core Spray 11 217 | M-118 | S5-ton M-38BA 59'-3"] YES YES 44
Pumps Hoist 427,428
26 | 10-H217| Core Spray 12 217" | M-118 | 5-ton M-38BA 59'=3"] YES YES 44
Pump Hoist 4]
27 | 1AH218} Reactor Encl. 12,16 217' | M-118 | 12-1/2 M-38BC 32'-0"} YES YES a1
1BH218 | Cooling Water ton ea. 56'=0" 41
HX & Core
Spray Pump
Hoist
28 | 10-H219| RHR Pumps 15,16 217" | M-118 | 10-tor M-38BA 55'-9"1 YCS YES 44
Hoist 31,32,42A
29 | 10-H220| Containment 11 253" | M-119 | 6~ton M-38BA 16'-0"} YES YES 45A
Equip. Door 44
Hoist
30 | 1A-H221] Personnel Lock] 16 253" | M-119 | 20-ton M-38BC 16'-6"] NO C YES 45A
1B-H221| Hoist ea. 43,44

ND.2AN /A
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OVERIMEAD HANDLING SYSTEM REVIEW
TABLE 1 September, 1981
INDEX OF OVERHEAD HANDLING SYSTFMS - UNIT I & COMMON
Tire
Crane Safety- |Protection
or Safety Related Related Areas:
Hoist Material | Max. Item In Item On Load Path
Equip. Req]. Vert. |load [Exclusion] Next Lower]Next [ower
Item ] Number | Name/Service |Area Elev]y Drwgd Capacity] Number Lift JPath? |Criteria | Elevation?]Elevation
31 | 00-H223 | RWCU Heat 15 283'] M-119 | 8-ton M-38BA 12'-7"} vyES YES 47 ,4,J ,K,L
Exchanger 45A,45C
Hoist
32 | 10-H224 | Fuel Channel 12 352*' | M-1221% 500 1b. | M-38BC 10*-3"] N/A B N/A 78A
Handling Boom 78A
33 | 10-H229 | CRD Platform 15 253' | M-119 | 1-ton M-38 20'-0"} YES YES 30A
Hoist 29A
34 | 1AH233,#| MSRV Service 11,12, 273" | M=234 | 1-ton M-38BA 8'-0" | YES YES 30A
234,235} Hoists 15,16 | 286° 2-ton M-3888 | 50'-0" 29A
1BH233, | MSRV Removal
234,235,] Hoists
104230,
232
35 10-H236 | Disposal Cask 15 253'] M-119 | 1-ton M-38BC 20'=7"} NO C YES 30A
Cart kemoval 29A
Hoist
36 10-H237 | Containment 11,16 283" | M-120 | 1-ton M-38BR 10*'-8"] YES YES 47A
Hydrogen 45A
Recombiner
Cover loist
37 10-H238 | Equipment 16 283 M-120 | 25-ton M-28 74'-0"} NO C YES 47A
Hatch Bridge 45A
Crane

* Hoist trolleys to be used with came-alongs
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TABLE 1

INDEX OF OVERHEAD HANDLING SYSTEMS - UNIT I & COMMON

OVERHEAD

Paq.of 9

HANDLING SYSTEM REVIEW
September, 1981

. Frre
Crane Safety~ | Protection
or Safety Related Related Areas:
Holist Material | Max. Item In Item On Load Path
BEquip. Req. Vert. |load Exclusion] Next Lower]Next [ower
Item | Number | Name/Service JArea Elevd Drwgd Capacity] Number Lift Path? |[Criteria | Elevation?] Elevation
38 | 10-H239 | CRD Main- 15 253' | M-119 | 1-ton M-38RA 14°-0"] NO C YES 45C
tenance Area 44
Crane
39 | 00-H302 ] Radwaste 22 237" | M-143 | 20-ton M-87 23'-0"] NO A NO __ 120N
Handling 120N
Crane
40 | 00-H306 | Product Cylin-| 19 195* | M-141 | 4-ton M-38BC 22'-6"] NO A NO 119A
der /Pipeway 117
Hoist
41 | 00-H307 ] Radwaste Build4 20 257" | M=143 | 2-ton M-38BA 51'-0"] NO A NO 121H
ing HVAC Hoist 121A
42 | 00-H308 | Radwaste Equipd 22 257" | M-143 | 2-ton M-388 50'-1"] NO A NO 12IM
Hatch Hoist 121A, 120N
43 | 00-H310 | Radwaste Demi-| 20,22 217 | M-142 | 4-ton M-388B 66'-0"] NO A NO 120L
neralizer & - 1180-X
Fquip. Hoist
44 | 1A-H501 | Diesel D.G. 217* | M-145 | 15-ton M-28 20'-9"] YES N/A 7982
1B-H501 | Generator Psclosuré N/A
1C-H501 | Enclosure
1D-H501 | Cranes
45 00-H502 | Machine Shop Admin. 217 | A-7001] 15~ton M-28 20'-0"] NO A N/A N/A
Rridge Crane Bldqg. Sht. 1
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TABLE 1

INDEX OF OVERHFAD HANDLING SYSTEMS - INIT I & COMMON

Paqe‘ 9
OVERHEAD HANDLING SYSTEM REVIEW
September , 1981

Fire
Crane Safety- | Protection
or Safety Related Related Areas:
Hoist Material | Max. [tem In Item On Load Path
Equip. Rexy. Vert, |load Exclusion] Next Lower]Next Lower
Item] Number | Name/Service | Area Elev] Drwq.] Capacity | Number Lift |JPath? |Criteria | Elevation?] Elevation
46 | 00-H503} Circulating wB 217' | M=5101 30-ton M-28 40'-0"} NO A NO N/A
Water Bldg. M-510:
Bridge Crane M-510
47 | 00-H508 | Machine Shop Admin. 217' { A=7001} 5-ton M-28 20'=0"] NO A N/A N/A
Decon. Area Bldqg. Sht. 1
Bridge Crane
48 | 00-H510 | Auxiliary A.B. 217" | M-1290] 2-ton M-38A 30'-0"] NO A N/A N/A
Boiler Bldg. Bldqg.
Hoist
49 | 00-11511 | Spray Pond Spray 268" | M-388 | 3-ton M-38B 12'-4* | YES YES 122A,D,123A,D
00-H513 | Pump House Pond ea. 1228,E,1238,E
Hoists Pump
House
50 | 00-H514 | Control Room 8 200' § M=110 | 3-ton Field 15" YES NO 1L, 1M, IN, 115D
Chiller Port- M=-125 1A-1K
able Gantry
Hoist
51 | GO-HS521 | HEPA Filter 19 191' | M=141 | 15-ton M-388 14'-0"}| NO A NO 119A
Hoist 117
52 00-H530 § Schuylkill S.R.P.H.] 147" | M-4302] 5-ton M-38BA 48'-0"] NO A NO N/A
River Bulk-
head Hoist
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OVERHEAD HANDLING SYSTEM REVIEW
o September, 1981
INDEX OF OVERHFEAI' HANDLING SYSTH#s — UNIT I & COMMON
Fire
Crane Safety- |Protection
or Safety Related Related Areas:
Hoist Material | Max. Item In Item On Load Path
Bquip. Req. Vert. | Load Fxclusion] Next Lower]Next Lower
Item | Number | Name/Service | Area Flevd Drwg.] Capacity ] Number Lift | Path? [{Criteria | Elevation?]Elevation
53 . Steam Tunnel | 11,12 | 280" | M-234 * . 35* | YES NO 46, 478
Monorail 97
Hoists
54 | 8031-M-| Refueling 11-18 352' | M-122] 1200 1b, | M-1 50° N/A B N/A 78A
1-F19- | Platform 1000 1b. | (GE) 188,C,78A,30A
ECO3 Grapple &
Hoists
S 1" Spray Pond Spray 268' | M-388 » N/A . YES YES N/A
RHRSW & ESw| Pond 122A,D 123A,D
Pumps Yard Pump
Crane House
56 | * Feedwater 2 239 | M=112 . * 25 NO A NO 88A
Heater Tube 86A
Bundle Hoist
57 * Turbine Encl. 7 302' | M-115 { 1-ton . 20° NO A NO 99/
M-G Set Area 98A,98C
Supply Air
Cooling Coils
Hoist
58 | 00H133 | Control Room 8 304" | M~115 | 3-ton M-38BC 17* YES YES 27
HVAC Equip. M-130 25A
Hoist
59 | * Wetwell 11,12, |217' | M=118 | 2-ton . 50 29A
Monorail 15,16 e N/A
Hoist

ND.IYAN /A
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TABLE 1

‘egof9

OVERHEAD HANDLING SYSTEM REVIEW

Revision 3 - June, 1984
INDEX OF OVERHEAD HANDLING SYSTEMS - UNIT I AND COMMON
q e Trire -l
Crane Safety Protection
or Material Safety Related Related Areas:
Hoist Req. or Max. Item In Item On Loat Path
Equip. Sub. Load sxclusion] Next LowerjNext Lower
Item | Number] Name/Service JArea [Elev.] Drwg. [Capacity FN-.lmher Path? JCriteria L Elevation JElevation
60 * Control Struc. |8 321" M-124 2-ton » 16' YES YES 27
Fans Lifting 24A
Beam Hoists
b nr t + 7 jH 4ﬁ
61 . Reactor 15,16 331" M-121 2-ton » ~2" YES YES 50,51
Enclosure 48A,49
Upper Fan Room
Hoists
62 » Reactor
Enclosure 15,16 313" . ~16' YES YES 48A,49
Lower Fan Room 47
Hoists
P-240/4
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TABLE 2

' LOAD TABULATION

This table provides a load/impact area matrix for each crane
and hoist. Hazard elimination categories are indicated by
letters which correspond to the list below. Detailed hazard
evaluations for each load handling system can be found in
Appendix B.

Hazard Elimination Categories

a, Crane travel for this area/load combination prohibited
' by electrical interlocks or mechanical stops.

b. System redundancy and separation precludes loss of
capability of system to perform its safety-related
function following this load drop in this area.

c. Site-specific considerations eliminate the need to
consider load/equipment combination,

d. Likelihood of handling system failure for this load is
extremely small (i.e. section 5.1.6 NUREG 0612 satisfied).

e. Analysis demonstrates that crane failure and load drop
will not damage safety-related eguipment,

Aneleted P. 42 of table (Item 63, North Stack Dumbwaiter)

‘l') Revision 3

June, 1984
T-23/56



TABLE 2 - LOAD TABULATION
CRANE/HOIST: Reactor Enclosure Overhead Crane (00-11201) *
Location Reactor Enclosure - Unit 1
Impact

Area

Refieling Floor - Elevation 321

Refueling Hoistway - Elevation 217'

Coluwwns 15.5-23, D-J Columns 22.5 - 23.5, D-F
. " Hazard ﬁ a Hazard
Elevation|?2fety-Related Elimination Elevatiorj"afety LAt :1imination
Equipment Equipme "t
Category : Category
Reactor Well Irradiated Fuel
Shield Plugs 352'-u" a,c 217° None N/A
(Up to 90 tons)
Strongback I Below Recirculation System Below
352" Electrical Componentg§; b,e 217" N/A N/A
Slab Fuel Pool Cooling Slab
m—- -
Drywell [
Head a,e
(104 tons)
b,e
Reactor Vessel
Head 263
(92 tons)
RPV Head
Strongback +
b,e

*Table 1 -

Item 20

861
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TABLE 2 - LOAD TABULATION
CRANE /HOIST: Reactor Enclosure Overhead Crane (00-1i201)*
Location Reactor Enclosure - Unit 1

Impact
Area

Refueling Floor - Elevation 353"

Refueling Hoistway - Elevation 217°'

Colums 22.5 - 23.5, D-F

Columns 15.5-23, D-J
Safety-Related S5afety-Relatea Hazard
Elevation Equipment Blevatiorl Equipment Elinumtio+
e
Steam Dryer
(40 tons) js2'-o" Irradiated Fuel a, e 217* None N/A
Dryer/Separator
Sling low ¥circulaticn System; Below
352 clectrical Componentsg b, e 27 N/A N/A
S1ab 1 Pool ZTooling Slab
ﬁ‘_— e e D i # i
Steam Separator
(74 tons) a,e
Dryer/Separator
Sling
b,e
M %
Fuel Pool Stop d
Logs
(35 tons)
Lifting Assembly
" Y Y : ' Y
*Table 1 - Item 20
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TABLE 2 - LOAD TABULATION
CRANE /HOIST: Reactor Enclosure Overhead Crane (00-#201)*
Location Reactor Enclosure - Unit 1
Impact

Area

Refueling Floor - Elevation 352'

Columns 15.5-23,

D-J

Refueling Hoistway - Elevation 217'

Columns 22.5 - 23.5, D-F

Dryer/Separator

Storage Pit
Canal Plugs

(45 tons)

Strongback II

(~3 tons each)

Fuel Pool Gates

Rl

Refueling Shield
(22 tons)

Refueling Shield
Lift Rig

Satety-relatea Hazard "l Safety-Related
Elevation : s .
Equipment %éﬁ?g?&“ml Elevatio Equipment
\ Irradiated a,c 217" None
352'-0 Fuel
Below Recirculation System; Below
3521 Electrical Componenty; | o 27 N/A N/A
Slab Fuel Pool Cooling Slab
e e e o sn s
d
d
d
d

*Table 1 -

Item 20
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TABLE 2 LOAD TABULATION
CRANE/HOIST: Reactor Enclosure Overhead Crane (00-H201)*
Location Reactor Enclosure - Unit 1 4#
Impact Refueling Floor - Elevation 352' Refueling Hoistway
Columns 15.5-23, D-J Columns 22.5-23.5, D-F
El i Safety-welateu Hazard arevy-rxlateu Hazard
evation| gquipment Elimination | Elevatio Equipment Eliminatior
('anxj}rv
Spent Fuel P : 171"
Shipping Cask 352'-0 Irradiated Fuel a,d 217'-0 None N/A
(100 tons)
Recirculation Below
Balow System' Glectrical d 217" N/A
Cask Yoke 352 Camponents; Fuel slab N/A
Slab Pool Oooling
Service Platform
(s tons) d
Service Platform
Sling
d
‘*
RPV Head a, c
Insula_ ion
(9 tons)
b,e

Y

*Table 1 -

Item 20
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CRANE/HOIST:

TABLE 2 - LOAD TABULATION

Control Room Chiller Hoists (00-H129/00-H130)*

Location

Impact
Area

5-ton/4-ton

Chillers

( Control Structure - Common

Area 8, Elevation 200'

Columns 20.5-25.5, K-M

Elevation saé:;?g:;ﬁg'" g?ﬁﬁﬁatum
Catedory,
Control Room
Chiller Piping; b

Electrical conduit

Below None
200"
Slab

N/A

#Table 1

Item 17

1861 ‘Iaque3des
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TABLE 2 - LOAD TABULATION
CRANE/HOIST: Reactor Enclosure Equipment Hatch Hoist (10-H131)

Location [ Reactor Enclosure - Unit 1 4

Area 16, Elevation 313'
Impact Area 16, Elevation 217'

Area Columns 21.5-22.5, D—Ef
Below Hatchway

, Hazard e Hazard
Elevation 5"%}3’}2‘&’&" Elimina tior# Blevauon! S"g‘t:‘mla::’d Elimination|
Category NPT Q“?EEZ..n
Hoist Capacity: 217"
6 ton 313" None N/A None N/A
Misc. Loads . #
Below Below Electrical ,Instr., b
313 Electrical Conduit b 211 Slab 35 0w Piping
Slab BeIcu None
201' Slab N/A
Ha:z-n Plugs
(5=1/4 ton ea.) 313 None 217° None N/A
N/A
e Below Electrical, Instr., b
313" Electrical conduit 21}' Slab | & ESW Piping
Below
Slab b 201* Slab None N/A

*Table 1 - Item 18

meTARY swaisAs BulTpPuURH PRIYIIAD
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P. 14 .

TABLE 2 ~ LOAD TABULATION
. Recirculation Pump Motor Hoists (1A-H203, 1B-H203) *
CRANE/HOIST:
Location Reactor Enclosure (Drywell) - Unit 1
s 4
Impact : -
EN Drywell, Elevation 253', Area 11 Drywell, Elevation 253', Area 16
(Hoist 1AH203) (Hoist 1BH203)
Safety-Related it ol Safety-related Hazard
Elevation Equi ey Eliminati Elevatio Equi w— 1iminatio
grom Cateqgory P EAERYORY
foist Capacitys 253" Pecirculation, MSRV 254" Recirculation, MSRV,
E4 il e Y‘] b piping; Electrical b,c & RCIC & S/D cooling b,c
conduit; Unit 238" piping} Unit cooler}
Sautins & cooler Electrical conduit
Motor Below Containment Vacuum Below Containment b
(23 ton) 238" Re liefs ; Suppres- b 238" vacuum reliefs;
Slab sion pool temp. Slab Suppression pool
sSensors temp. Sensors
; , . Recirculation, MSRV 253" Recirculation, MSRV
R L ’ l‘ ’
Pi;;rcu‘a“"" &252:;8, piping; Electrical b,c & #IC & S/D cooling -
(13-3/4 ton) conduit; Unit 238 piping; Unit cooler; '
: cooler Electrical conduit
copntainment Vacuum £
Below eliefs; suppres- b g';;c,” Containment Vacuum b
238" sion pool temp. Slab reliefs; Suppression
Slab sSensors pool temp. sensors
T L P e i
T

*rtable 1 -

Item 21

’

1861
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TABLE 2 - LOAD TABULATION
CRANE/HOIST: Fuel Pool Jib Cranes (0A-H208, OB-1208)*
Location Reactor Enclosure - Unit 1
Impact Refueling Floor, Elevation 352'
Area
Safe-Shutdown Hazard
Elevation : e .
Equipment E%H%?E&”"

loist Capacity: 352° Irradiated Fuel N/A

1/2 ton ea.

Fuel Bundle

(700 1bs.)

___—_

MITADY swaisis BulIpuevH peIyIeAQ

" Table 1 - Item 22

1861 ‘39S
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TABLE 2 -~ LOAD TABULATION
CRANE /HOIST: HPCI/RCIC Equipment Hoist (10-H215)*
Location {
g
Impact Areas 11, 15 - Elevation 217 Areas 11, 15 - Elevation 177°'
Aves Columns 14-15, D-H (Below Hatclway)
Safety-Related zard _ . Safety-Related lazard
Elevation 1 E?umiﬂtlﬂn Elevatio imi i
1jmination
Equipment o —— Equipment FAtEORy
Electrical cable;
Hoist Capacity: 217 RHR, Recirculation b 177" HPCI/RCIC
10-i/2 ton components & Core Spray b
HPCI Turbine Below . : _
(10=1/2 ton) 217" Emm&l cable; Below N/A N/A
R, HPCI & RCIC b 177"
HPCI Pump Slab nants
(8 - 1/4 ton) - Slab
i
217" Clectrical cable;
¢ FERCRE on b & Core Spray b
camponents
RCIC Turbine 217" i Electrical cable; Below
(2-1/2 ton) Slab MR, HPCI & RCIC b 177° N/A N/A
RCIC Pump ’ components Slab
3-1/4 ton
Tloctrical cable;
217! RHR, Recirculation 177° HPCI/RCIC
Aoanponcnts b & Core Spray b
Below Electrical cable; Below
Hatch Covers 217" RHR, HP"1 & ICIC 177
(9-1/4, comuonents { b Slab N/A N/A
“Table 1 - Item 24

1861 ‘Ioquendes
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CRANE/HOIST:

TABLE 2 -~

LOAD TABULATION
Core Spray Pumps Hoist (10-H216)*

e m———

s

Reactor Enclosure - Unit 1

Area 11,

Columns

Elevation 217°

Area 11, Elevation 177"
(Below Hatchway)

Safety-Related

Hazard

Safety-Related

*Table 1 - Item 25

. " * v 2 2 <
Equipment .gg;’}‘;‘,“’" Elevatio Equipment Eliminatior
X ; RHR, Recirculation,
E"st Capacity :] HPCI & Core Spray b :
5 ton Camponents 177
Core Spray
Pump (3~1/2 ton) . HPCI, RCIC, RHR, Below
[ 217 Sw  System camr- b 177
ponents Slab
RHR, Recirculation, HPCI, RCIC
:g:'zrsl’taY Pump B HPCI & Core Spray b 177" & Core Spray b
components
(3-1/4 ton)
Below HPCI, RCIC, HHR, Below N/A N/A
217 Jtsw system com- b L H
Slab ponents Slab
: Below RHR, Recirculation, HPCI, RCIC
:lr;’;“ Pt:ﬁ? anr HPCI & Core Spray b 177" & Oox"e Spray b
Slab camponent.s
Below HPCI, RCIC, RHR, Below
ar cSW System com- b 177" N/A N/A
Slab ponents Slab
«é“

1861 ‘Iaquendes

mneTARy suweisis BujIpuwH PRIYISAD



TABLE 2 - LOAD TABULATION
CRANE /HOIST: Core Spray Pump Hoist (10-H217)*

Location [ Reactor Enclosure - Unit 1

Impact Area 12, Elevation 217°'

Area 12, Elevation 177'
Area

Columns 20-23, H-J (Below Hatchway)

Safety-Related i
Elevation . Y E?Zard ti El i Safety-Related Hazax' _d
Category Equipment 4
. ; Core Spray and x

Hoist Capacu’,y:] 217° Sttt 177 Core Spray
3 ten piping, Instrumen- ° System b
Core Spray Pump Electrical ﬂ
(3-1/2 torn) Be low Radwaste & ESW Bel

217 | Valves, pipisy and " - N/A N/a

Slab electrical Slab

rg pray- #_—

Core Spray Pump 217" Rec‘rculauon 177" %
Motor piping, instrumen- b Core Spray
(3-1/4 ton) tation & electrical System

Below Radwaste & ESW Below

217" Valves, piping and 177" N/A N/A

Slab electrical b Slab

Core Spray and
Hatch Plug Recirculation b 177° (S]o;ewipmy b
(5-1/2 ton) 217*  |oiping; Electric%l y
AloStiunentation,

Below Radwaste & ESW Below

217° valves, pipging b 177" N/A N/A

Slab & elactrical Slab

R e . 0

®*Table 1 - Item 26

1861 ‘Ioquesdas
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TABLE 2 - LOAD TABULATION

CRANE /HOIST: Cooling Water HX & Core Spray Pump Hoist (1AH218, 13}{213)A

Reactor Enclosure - Unit 1

Area 12, 16 - Elevation 217’

Areas 12, 16 - Elevation 177'
Area

Columns 22, E-H (Below Hatchway)
s s Nazard -
Elevation b;:ﬁtiy R.'I‘:ted Elimination] Elevatio Safetyikelat:d lw?\a .
. Category Equipmen HaapaLion
. ) RHR, Recirculation, 1
ol1st Capacxty: - EIC & Main Steam b 177°* Core Spl:ay
12-1/2 ton ea. i instrumentation & System
: electrical
Cooling Water t 1
Heat Exchenger Be low ESW & Radwaste Ilit;%c.w
(24-1/2 ton) 217 piping, valves & b L4k N/A
instrumentat ion
Slab
‘ RHR, Recirculation, g
Core Spray Pump RCIC & Main Steam 177
VYotor 217" instrumentation & b Core Spray
(3-1/3 ton) electrical System b
(3-1/4 ton)
Be low ESW & Radwaste b Below
217" piping, valves & 177° N/A N/A
Slab instrumentation Slab
RHR, Recirculation,
\ RCIC & Main Steam b Core Spray
Hatch Plugs 217 instrumentation & 177° Systam b
(8-1/4 ton) electrical
Bl lfi{fﬁﬂxhas%e S
217" man ety g b 177* N/A N/A
Slab instrumentation Slab

*"Table 1 - Item 27

pB6T ‘Suny - £ UOTSTAS
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CRANE/HOIST:

TABLE 2 -

RHR Pumps Hoist (10-H219)*

LOAD TABULATION

Location

' Reactor Enclosure - Unit 1

~ el
Impact Areas 15, 16 - Flevation 217' A 15, 16 - Lievation 177°
’ - ¢
Area
Columns 14-22, D-E (Below Hatchway)
A gl B IR Ry o vy
u"h\“p{
H
Hoist Capacity: Electrical
10 ton 217° conduit & b 177! RHR System
MXC's
RHR Pump
(9‘1/2 ton) >
Below p Below
217! g{;ﬂa\{um, b by N/A N/A
Slab Slab
Wﬁ __q
RHR Pump Motor 217' iLlectrical
conduit & b | b RHR System b
(7 ton) MXC's
1
Below Below
217" RHR, £SW valves; b 177" N/A N/A
Slab ©lectrical Slab
' E trical
Hatch Plugs 217 oomlecmit & 177° RHR System b
(9-1/2 ton)
Belc.w RIR, ESW valves; Be},?"
217 Flectrical b 17
Slab ' Slab N/A N/A

*Table 1 - Item 28

N

‘

1861
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e 2@

TABLE 2 - LOAD TABULATION
CRANE/HOIST: CRD Platform Hoist (10-H229)*
Location Reactor Enclosure (Drywell) - Unit 1 ]
Impact
Area 15 (Drywell), Elev. 253'
Area
Safety-rKelateu Hazard
Elevation Equi = Elimination
Catec
RHR Shutdown 7
Hoist Capacity: 253 Cooling line e
1 ton
CRD Removal Below Suppression Pool
Platform 238" Temp. Sensors; b,c
(~1350 1bs. w/CRDp Slab Vacuum Reliefs

*Table 1 -

Item 33

‘1 UOTSTADY
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l I . £0
TABLE 2 - LOAD TABULATION »
Ep— 1A-H233,234,235
CRANE/HOIST: MSRV Service/Removal Hoists ig:g%%312%§2235
hY 4 "
Location Reactor Enclosure - Unit 1
I :
npest Drywell, Elevation 273’
Area 286"
Elevation ngpty-mlated Haza;‘d _ F
quipment t§g§%g§um 7
Hoist Capacity: 238° to Main Steam;
1 ton/2 ton 286" FCCS piping * b,c
Main Steam Unit coolers
Relief Valves
(1200 lbs. ea.) E;éc.u PE——— .
Temp. Sensors;
Slab Vacuum reliefs
w e e i e e ﬁ

SR |

*Table 1 -

Item 34

‘

1861
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‘ ‘ P. 29‘

TABLE 2 - LOAD TABULATION
CRANE/HOIST: Containment Hydrogen Recombiner Cover Hoist (10-H237)*
Location Reactor Enclosure - Unit 1
e
Impact Areas 11 - Elevation 283' Area 16 - Elevation 283°'
Columns 15-17,H-J
Area Columns 20-21, FP-G
Safety-Related zard azard
Elevation : ‘s . . Safety-Related gy "
Equipment lgmnaturx Elevatiom Equipment rliminatiq
oist Capacity: Electrical; Electrical;
1 ton Hydrogen Re- b 283" Hydrogen b
H. Recombiner cambiner Recombiner
C&ver
Be low
23;?” Electrical onnduit b 283" Electrical e
3lab slab conduit;
CRD nxgzagligﬁ
w t—

*Table 1 - Item 36
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CRANE /HOIST:

TABLE 2 -~

LOAD TABULATION

Equipment Hatch Bridge Crane (10-H238)*

o 2@

Lecation

Reactor Enclosure -

Unit 1

Impact
Acea

Area 15 - Elevation 253°'

Columns 21.5 -

22.5, D-F

Area 15 - Flevation 217"

(Below hatchway)

: - d Saf -Related Ha !
Elevation Saege‘;:iy kl::ed E::aza;atm Elevatio ety:‘i ¢ Elizgurmquon
. tegory Equipnen Category
Hoist Capacity: " - N/A 217" T N/A
25 ton 283 :
Miscellaneous :
Loads Below Below Electrical; RHR
283" Electrical b 217" Instrumentation;
conduit ESW piping b
slab Slab
* w—

*Table 1 - Item 37

1861 *
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CRANE /HOIST:

TABLE 2 -

Diesel Generator Bridge Cranes (lA-HS501,

LOAD TABULATION

1B-H301,

ic-501,

- @

1D-501)*

Location

I Diesel Generator Rooms - Unit 1

Impact

oist Capacity:
15 ton

Diesel Gen.
Parts

Elevatio

Columns

n 217"

15.5-21.5,

South of Reactor
Enclosure

- Salcty—rn-lated Hazard
evation : Flimination
uipment
Eq Category
Diesel Generators
& b
Auxiliaries
Below
217" WA WA

Slab

*Table 1

Item 44

1861 *
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CRANE /HOIST:

TABLE 2 -

LOAD TABULATION
Spray Pond Pump Hoists (00-HS511, 00-HS513)*

Location

Impact
Area

oist Capacity:
3 ton ea.

RHR Service
ater and ESW

]

LSpray Pond Pump House - Common

Columns 1-3.5,B-C Columns 3.5-6, B-C
(00-H513)
(00-H511)
Satety-telaces  Hyazard Safety-Related
Elevation . gyl . ety
Equipment Llumng;ux\ Elevatio Equipment
268" Safety-related b 268" Safety-related
Electrical Electrical
-+
Below RHRSW & ESW Below RHRSW & ESW
(Loops A,C) slab ( Loops B,D)
*Table 1 - Item 49

1861 *
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& ® o @

TABLE 2 -~ LOAD TABULATION
CRANE/HOIST: Control Room Chiller Portable Gantry Hoist (00-H514)*

Location q Control Structure - Common _H

Impact Area 8, Elevation 200°

Columns 19-27, J-N

zard
Elevation| Safety-Related :limination
Equipment .
tegory —
_ _ Control Roam
onst Capacxtvj 200° Chillers:
3 ton Electrical b
Miscellaneous
- - None WA
200"
Slab

L---------?-----n-----f -+ + --f

*Table 1 - Item 50

maTARY swaisAs BUTIPURH PpRIYIIAQ
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TABLE 2 - LOAD TABULATION
CRANE/HOIST: Spray Pond RHRSW/ESW Pumps Removal Crane®*
Location J Spray Pond Pumr House - Common 4
Impact
Columns 1-3.5, B-C Columns 3.5-6, B-C
Area
Safety-Related Hazard Safety-related
Elevation e : Elevatio : 1 imination
Equipment E}H§¥g§u31 Equipment
268" RHRSW/ESW b RHRSW/ESW _
RHRSW punps; Electrical 268" pumps; Electrical
5 items 1tems
ESW Pumps H
Below RHRSW & ESW 52‘287 Emzsw & ESW
268" A& C b Slab & D valves
Slab Valves
mﬁ ﬁ
T A ———
*Table 1 - Ttem 55

1861 ‘Ioquendas
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CRANE /HOIST:

TABLE 2 -~

LOAD TABULATION

Control Room HVAC Equipment Hoist (00-H124)*

Location

'> Control Structure - Common

Impact
Area

Holsts Capacity:
2 ton/3 ton
HVAC
Equipment

Misc.

Area 8,

Elevation 302'

Columns 20.5-26, K-M

e e e S et S b

Elevation Equipment limination
ategorv
ﬂ g

304" Safety-related D

Electrical
gﬁ:?’ Safety-related e
Slab Electrical;

PG(C's

*Table 1

Item 58

‘1 uorsTA®Y
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CRANE/HOIST:

TABLE 2

LOAD TABULATION

Wetwell Monorail Hoist*

Location

Reactor Enclosure - Unit 1

Impact
Area

Hoist Capacity:
2 ton
Vacuum Relief

Valve Assemblies
pSV'S7-137A'B'CIE

Areas 11, 12, 15, 16 - Elev. 217°
Columns 16-21, E-J
Safety-Related lazard
Elevation Equi - limination
Cateqory
182" Vacuum relief
to valves; Supp. b
~230" pool Temp.
FISIETO =S
Be low
182" M/A N/A
slab

| S T ——

*Table 1 -

Item 59

1867 ‘Toque3des
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CRANE /HO15T:

TABLE 2 -

LOAD TABULATION

Control Structure Fans Lifting Beam loist*

Location

Impact
Area

Area 8,

4 Control Structure - Unit 1

Elevation 321°

Control Rocom
HVAC Fans

Columns 21-24.5, K-M
£1 . Satety-felated lazard
evation Equipment ‘limination
to Electrical
conduit b
Below Enec?flcalcxrdult; e
304" PC's

Slab

1

*Table 1

Item 60

‘1 uoTsTA®Y
®H peayxaaQ
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‘ ‘ P. 40 ‘
TABLE_2 - LOAD TABULATION
CRANE /HOIST: Reactor Enclo§u_1;e__Upper Fan Room Hoists *
Location 4' Reactor Enclosure - Unit 1
Inpact Areas 15, 16 - Elevation 331° Area 15 - Elevation 313°

Area

Column 14-23,

D-E

(Below Hatchway)

RIS Ty A S

Elevation Safety-Related Hazard Elevation |Safety-Related
Equipment 1{&‘ tion Equipment
Lk Electrical b 313° WA
HVAC Fans & A None
Miscel laneous condul
Below Electrical
33’ condui t 9 Below A
Slab

—_—

1861 ‘Toquesdes

*Table 1 - Item 61
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CRANE/HOIST:

TABLE 2 -

LOAD TABULATION

Reactor Enclosure Lower Fan Room Holist*

Location

Impact
riea

HVAC Fans
& Miscellaneous

J Reactor Enclosure - Unit 1

Areas 15, 16 - Elevation 313°'

Columns 14-23, D-E

Eiovetia Safety-Related zard

Equipment 2limination
313° Electrical b
conduit
gﬁ"" Standby Liquid
élab Control; Electrical b

Itemsﬂ

*Table 1 - Item 62

86T *
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Overhead Handling Systems Review
Revision 3, June, 1984

TABLE 3
. LIMERICK SPECIAL LIFTING DEVICES P.1/1
Load esign omplles
Item Special Lifting Device Weight, Safety with
W Factor* ANSI N14.6
-19787?
1 Dryer & Separator Sling 40/74 X W No
(GE-F19-E008) tons
RPV Head Strongback 92 tons X W No
(GE-F19-E009) 3
. L :
Head Nut & Washer Rack Sling 1200 1bs, X W N/A**
(GE-F21-E001)
4 Service Platform Rack Sling 5 tons 10 x W No
(GE~-F21-E001)
5 General Purpose Grapple and <1000 1lbs.] S x W N/A** '
Sling (GE-F21-5001)
6 Refueling Shield Lift Rig 22 tons 3 KW No
(Bechtel 8031-C-90)
Reactor Well Shield Plugs & Up to 4.5(W+25%) No
Dryer/Separator Canal Plug 90 tons
Strongback I (Bechtel)
H Dryer/Separator Canal Plugs 45 tons 4.5(W+25%) No
Strongback II (Bechtel) &
9 Refueling Slot Shield Plugs 16

Lifting Ass'y I (Bechtel)

10 Fuel Pool Stops Logs
Lifting Ass'y I1 (Bechtel)

Spent Fuel Cask Yoke

Module Lifting Fixture for
Spent Fuel Storage Racks (PAR,
Programmed & Remote Systems)

tons 4.5(W+25%) No

35 tons 4.5(W+25%) No

100 tons See P.5 See P.5 3

6.67 tons 3 X W No
13 Lifting Rig for New Fuel 3.5 tons Per ANSI
containers (PECO) N14.6-1978 Yes
*GE design safety factors based on material ultimate strength, Bechtel and
PAR design safety factors are conservative estimates based on minimum ASTM
material yield strengths, Actual design stresses are based on American
Institute of Steel Construction (AISC) recommended allowables which vary

with type of stress and component shape,
**Not a heavy load.

P=-240(b) /4



P-167/13

LGS Overhead Handling Systems Review

Revision 3, June, 1984

TABLE 4
(Sheet 1 of 3)

REFUELING FLOOR HEAVY LOAD HEIGHT RESTRICTIONS
(in feet and inches from floor to bottom of load - Note 10)

Floor 2Zone

Weight
Load (tons) ald) B(7) C
Drywell Head 104T 3'=0 3'-0 3'=0
RPV Head 92T 3'-0ﬁ_4;3‘-0 2'-0
Shield Plug #11 or #12 12T 4'-0 3'-0 3'=0
Stop Log #13 or #14 59T 3'-é8) 3'-0 1'-9

HShield Plugs #1 thru #10 <85T 5'=-0 3'-0 2'-0

(9)
Steam Dryer 4T L& tel 5'-0 3'-0
Wi 3 (9)
Steam Separator 4T 20'-0 5'-0 2'-6
RPV Head Insulation Y i 7'-0 7'-0 7'-0
Miscellaneous Loads:(6)
25T and smaller loads 25T 5'=0 '<0 2'=y

ST and smaller loads 5T 6'-0

JTS
10T and smaller loads 10T 5'~6 5'-0 3'-6
6

2T and smaller loads 2T 7'~0 7'-0 7'=0

1T and smaller loads 1T 7'-0 7'=0 7'=0

Notes:

1)

2)

3)

4)

Only heavy loads which must be carried over reactor wells
are allowed in this area, up to elevations corresponding
to limits for adjacent floor (Exception: The RPV head
may be lifted to only plant elevation 353'-9", while

its center of gravity is over the reactor well),

No heavy loads allowed over the spent fuel pools except
for specific loads discussed in this report,

No height limits over the hatchway (hatch cover assumed
to fail on impact).

Zone A heights are Measured from the bottom of the pit or
canal (a heavy load drop will cause floor grating to fail),



LGS Overhead Handling Systems Review
Revision 3, June, 1984

TABLE 4
(Sheet 2 of 3)

Notes, Cont'd:

5)

6)

7)
8)

9)

10)

Height limits are based on allowing concrete spalling and
ylelding of reinforcing and structural steel.

Height limits are based on calculations for solid steel
cylinders (length = 2 x diameter) and are assumed to be
conservative for most miscellaneous loads.

Hatched areas of Zone B are no longer of significance,

When the reactor is in cold shutdown, the Zone A height
limits for stop logs 13 and 14 over the associated dryer/
separator pool may be increased to an elevation equivalent
to the height limit for the adjacent floor area.

Applicable to the dryer/separator pool only, when the
reactor for that Unit is in cold shutdown,

The height limits may also be measured from the top

ot objects located on the floor if these objects

would break the fall of a dropped load. For

example dunnage may be used to provide an intermediate
"platform" so that the RPV head may be moved in a
stepwise fashion onto its washdown supports, Material
or objects used for such a purpose must be located such
that they will stop the acceleration of a dropped load
rather than just deflect it.

P~167/13



i’

(€ 49O F .133Ws)

h IWVL

-—

-

|
-a.ﬂq‘ Ty J.SPWL
.

s 1 e )

'”"‘" YA

™

b - w0 S
!

»
- -

.
[ ———

"W Lo cedl NC QaTWA aN

- 2 5 - - = -- —— - -

(T LINN 304 “IWHBLIWWAS )

. s & & y
3 2R '. .QJHM.WJ&LJ WVMA .agn.. u.l.lt JMu.. .PLIMLH M\.JA 3 = \T,r ‘wuv‘wﬂ‘.ﬂ.#..u‘ﬂ u«.(n,u.‘ : - . q()l-. %H.D..NJL&W = r-~ : =

1 1IN0 'sSNoIDIpLIS3d ,.-:d.uzlnaclo._ AAVIN 3003 SNMIN4dy

(w)




LGS Overhead Handling Systems Review
Revision 3, June, 1984

Sheet 1 of 3

TABLE 5
Compliance with ANSI 14.6-1978 for Special Lifting Devices

This appendix describes the extent of compliance of several special
lifcing devices with the design, fabrication and testing require-
ments of ANSI N14.6-1978, The special lifting devices included
are those for which the likelihood of a load drop is considered to
be extremely low. (Yes-general conformance; No-general non-
conformance; NA-not applicable; ND-not determined, information not
readily available,)

Special Lifting Device for:
ANSI N1* .£-1978

Paragraph Refueling Fuel Pool Spent Fuel RPV Service
Number Shield Stop Logs Storage Racks Platform

3:l:) Yes (1) Yes (1) Yes (1) Yes
312 NO No No Yes
3.1.3 Yes (2) Yes (2) Yes (2) Yes
3.1.4 Yes Yes Yes Yes
3.2.1.1 Yen Yes Yes Yes
Jsd3:1:2 Yes Yes Yes Les
3.2.2 Yes Yes Yes ND
3.2.3 Yes Yes Yes NA
3.2.4 Yes Yes NA Yes
3.3.5 NA NA Yes Yes (3)
3.2.6 NC No No NA
3.3.1 Yes Yes Yes Yes
3:3.3 ND ND No ND
3.3.3 Yes NA Yes NA
3.3.4 Yes Yes Yes Yes
3:3.9 Yes Yes Yes Yes
3.3.6 NA NA Yes NA
3.3.7 NO NA No NA
3.3.8 KO NoO No NO
3.4.1 NA NA (4) Yes NA (4)
1.4.2 No NO No NA (4)
3.4 No NO No NA (4)
3.4.4 NGO Yes Yes NA (4)
3.4.5 ND ND ND NA (4)
3.4.6 NA NA NA NA (4)
3.5.1 NA NA Yes Yes
3.5.2 NA NA NA NA
3.5.3 Yes NA (5) No NA
3.5.4 Yes ND ND NA
3.,9.9 Yes ND ND NA

. P-~310/3



LGS Overhead Handling Systems Review
Revision 3, June, 1984

TABLE 5

Sheet 2 of 3

Compliance with ANSI 14.6-1978 for Special Lifting Devices

ANSI N14.6-1978
Paragraph
Number

T
—

- - .
- -
N o

WAV P WN WA N

- - - - - - - - - - - - - . - - - -
BB B o e e et et e e e e G L D N
-

Dl Ll S T R T R T RV I I N .

P~310/3

Cont'd

Special Lifting Device for:

Refueling

Shield

Yes
Yes
Yes
Yes
ND
Yes
NA
NA
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
NA
Yes
Yes
Yes
ND
NA
NA
Yes
Yes
ND
ND
Yes
No
ND
Yes
ND
Yes
NA
NA

Fuel Pool
Stop Logs

ND
ND
ND
NA
ND
NA
NA
NA
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
NO
Yes
Yes
Yes
NA
Yes
Yes
Yes
ND
NA
NA
Yes
Yes
ND
ND
Yes
No
ND
Yes
ND
Yes
NA
NA

Spent Fuel RPV Service
Storage Racks Platform
Yes ND
Yes NA
ND NA
ND NA
ND Yes
Yes NA
NA NA
NA NA
Yes Yes
ND Yes
ND Yos
Yes Yes
Yes ND
Yes Yes
ND Yes
Yes ND
ND Yes
NO ND
Yes Yes
Yes Yes
ND ND
ND ND
Yes ND
Yes ND
Yes ND
ND ND
Yes ND
ND ND
Yes ND
Yes ND
ND ND
Yes ND
Yes NA
NO NO
ND ND
Yes Yes
ND ND
Yes Yes
NA NA
Yes NA



LGS Overhead Handling Systems Review
Revision 3, June, 1984

Sheet 3 of 3

TABLE 5

Compliance with ANSI 14.6-1978 for Special Lifting Devices

Paragraph
Number

NHNNHDODJIOAUE WN -~

- . . - - . . . - - . -

s ITOICVIMINUYTUITUTUYTUYUT VUV W0
T SRR R TN R T SR R g i =
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w-. . L I D ) .
N=DUE WN -~

Cont'd

Special Lifting Device for:

Refueling Fuel Pool Spent Fuel RPV Service
Shield Stop Logs Storage Racks Platform
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
Yes Yes Yes ND
Yes Yes ND ND
Yes Yes ND ND
No No No Yes
No NoO NoO Yes
No No No No
NA NA NA NA
NA NA NA NA
NA NA NA NA
Yes Yes Yes Yes
No No NO ND
Yes Yes Yes NA

Notes:

P-310/3

(1)

(2)

(3)

(4)
(5)

Design requirements for the lifting device are
covered in the design specification for the
shipping container.

Except that the margin of safety does not
meet the requirements of this standard.

Not proof load tested by supplier as required per
Section 9.2.3 of ANSI B30.9 but will be load tested
by owner,

Not required to be submerged into the pool.

Coated with either (1) Carbon Zinc 11 (Carboline
Compary), (2) Dimecote 6 (Ameron Corrosion
Control Division) or (3) Mobil Zinc (Mobil
Chemical).
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APPENDIX A

' SYSTEMS REQUIRED FOR SAFE SHUTDOWN

AND DECAY HEAT REMOVAL

The lists of systems required to achieve safe shutdown of the
reactor and to remove decay heat are based on the "Analysis of
Capability to Achieve Safe Shutdown", Chapter 5 of the Limerick
Fire Protection Evaluation Report. The following specific assump-
tions were made for the overhead handling systems review:

1, Offsite power is assumed to be unavailable.

2. A single active component failure is not assumed to occur
at the same time as the heavy load drop.

3. Plant accidents and severe natural phenomena are not assumed
to occur at the same time as the load drop. The control room
is assumed to remain habitable.

The following paragraphs provide descriptions of methods that can be
used for reactor shutdown and cooldown from the control room without
offsite power. Each of these methods includes a system by which
makeup water can be added to the reactor vessel, a system by which
energy can be removed from the reactor vessel, and any support systems

. needed to accomodate energy removal to an ultimate heat sink or to
return water to its supply source.

Although the safe shutdown analysis places primary emphasis on
achievement of reactor shutdown using the methods described below,
many alternative shutdown methods would be available. Use of safety-
related and nonsafety-related systems not addressed in the safe
shutdown analysis, plus manual operation of certain equipment and
controls, would proide numerous combinations of systems with
adequate capability to safely shut the plant down.

For the purposes of this safe shutdown analysis, two methods of
shutdown that are operable without coffsite power were selected for
detailed study. Shutdown method A requires Class IE power from
Divisions 1 and 3 (both ac and dc) in order to be operable. Shutdown
method B requires Class lE power from divisions 2 and 4 (both ac

and dc) plus dc power from either Division 1 or Division 3 for ADS
valve actuation in order to be operable. The two methods are
described below.

P-24/6 A-1



Method A

. After insertion of the control rods and closure of the main steam
isolation valves, the RCTC syscica is used to sup.ly makeup water
to the reactor vessel from the suppression chamber. The operation
of the RCIC system also removes energy from the reactor in the
form of steam used to drive the RCIC turbine. During the period
in which steam is generated at a rate greater than the consumption
of the RCIC system, steam is relieved to the suppression pool by
the automatic actuation of the main steam relief valves, which
open when reactor pressure reaches the valve setpoint. Heat is
removed from the suppression pool by operating one loop of the
RHR system in the suppression pool cooling mode. In this mode,
water from the suppression pool is circulated through an RHR
heat exchanger and then returned to the suppression pool. 1In
order to initiate operation of the shutdown cooling cooling mode
of the RHR system, it is necessary to depressurize the reactor
below a nominal pressure 75 psig. This is accomplished by using
the ADS valves to discharge steam to the suppression pool. When
the reactor has been depressurized below 75 psig, operation of
«ne RCIC system is terminated and the RHR system is switched
from the suppression pool cooling mode to the shutdown cooling
mode. In both of these modes, heat is removed from the RHR heat
exchanger by the RHRSW system, which in turn dissipates heat at
the spray pond. The shutdown cooling mode of RHR will maintain
the reactor in a cold shutdown condition.

‘ The items of equipment that are required for this shutdown method
include the following:

a. Main steam relief valves (self-actuated mode only) and main
steam isolation valves.

b. ADS valves (If a compressed gas supply is needed in ad-
dition to that stored in the ADS accumulators, the com-
pressed gas cylinders of the primary containment instru-
ment gas system will provide the necessary gas. If the
outboard containment isolation valve on the gas supply
line cannot be opened by its motor operator, the valve
will be opened manually.)

¢. RCIC pump and associated valves.

d. RHR heat exchanger "A"

e. RHR pump "A" and associated valves (The outboard isola-
tion valve on the shutdown cooling return line is a
motor-operated valve powered from the Division 2 switch-

gear; this valve will be operated manually at the valve
location if Division 2 power is not available.)

P-24/6 A-2



P-24/6

RHR shutdown cooling suction isolation valves (The out-
voard valve 1s a motor-operated valve powered from the
Division 2 switchgear; this valve will be operated
manually at the valve location if Division 2 power is
not available.)

RHRSW pump "A" and associated valves (for Unit 1);
RHRSW pump "C" and associated valves (for Unit 2)

ESW pump "A" and associated valves (for Unit 1);
ESW pump "C" and associated v:lves (for Unit 2)

RHR compartment unit cooler "A"

RCIC compartment unit cooler "A"

Spray pond pump structure fan "A"

Diesel-generator enclosure fans "A", "C", "E", and "G"
Reactor vessel pressure and level recorder "A"
Suppression Pool Temperature Instrumentation

Standby diesel-generators "A" and "C"

Class IE AC Power Distribution System, Divisions 1 & 3.
Class IE DC Power Distribution System, Divisions 1 & 3.
Reactor Enclosure Equipment Compartment Ventilation.
Spray Pond Pump Structure Ventilation

Diesel Generator Enclosure Ventilation

Control Structure Ventilation

Control Structure Chilled Water

Control Rod Drive hydraulic control units



Method B

. After insertion of the control rods and clcsure of the main
steam isolation valves, the HPCI system is used to supply makeup
vater to the reactor vessel from the suppression chamber. The
operation of thc HCPI system also removes energy from the reactor
in the form of steam used to drive the HPCI turbine. DnDuring the
period in which steam is generated at & rate greater than the
consumption of the HPCI system, steam is relieved to the
suppression pool by the automatic actuation of the main steam
relief valves, which open when reactor pressure reaches the valve
setpoint. Heat is removed from the suppression pool by operating
one loop of the RHR system in the suppression pool cooling mode.
In this mode, water from the suppression pool is circulated through
an RHR heat exchanger and then returned to the suppression pool.
In order to initiate operation of the shutdown cooling mode of the
R4YR system, it is necessary to depressurize the reactor below a
nominal pressure of 75 psig. This is accomplished by using the
ADS valves to discharge steam to the suppression pool. When the
reactor has been depressurized below 75 psig, the RHR system is
switched from the suppression pool cooling mode to the shutdown
cooling mode. Heat is removed from the RHR heat exchanger by the
RYRSW system, which in turn dissipates heat at the spray pond.
The shutdown cooling mode of RHR will maintain the reactor in a
cold shutdown condition.

The items of equipment that are required for this shutdown method
include the following:

a, Main steam relief valves (self-actuated mode only) and
main steam isolation valves,

b. ADS valves (1f a compressed gas supply is needed in
addition to that stored in the ADS accumulators, the
compressed gas cylinders of the primary containment
instrument gas system will provide the necessary gas.
If the outboard containment isolation valve on the gas
supply line cannot be opened by its motor operator, the
valve will be opened manually.)

¢. HPCI pump and associated valves
d. RHR heat exchanger "B"

e, RHR pump "B" and associated valves

P-24/6 A-4



f. RHR shutdown cooling suction isolation valves (The inboard
valve is a motor-operated valve powered from the Division 1
. switchgear; this valve will be operated manually at the
valve location if Division 1 power is not available.)

g. RHRSW pump "B" and associated valves (for Unit 1);
RHRSW pump "D" and associated valves (for Unit 2)

h., ESW pump "B" and associated valves (for Unit 1);
ESW pump "D" and associated valves (for Unit 2)

i. RHR compartment unit cooler "B"

j. HPCI compartment unit cooler "A"

k. Soray pond pump structure fan "B"

1. Diesel-generator enclosure fans "B", "D", "F", and "H"
m. Reactor vessel pressure and level recorder "B"

n. Suppression Pool Temperature Instrumention

©o. Standby diesel-generators "B" and "D"

p. Class IE AC Power Distribution System, Divisions 2 & 4.

‘ g. Class IE DC Power Distribution System, Division 2 & 4
plus 1 or 3.

r. Reactor Enclosure Equipment Compartment Ventilation
s, Spray Pond Pump Structure Ventilation

t. Diesel Generator Enclosure Ventilation

u. Control Structure Ventilation

v. Control Structure Chilled Water System

w. Control Rod Drive hydraulic control units

The above safe shutdown analysis includes systems required for
decay heat removal from the reactor vessel. Decay heat removal
from the spent fuel pool is normally accomplished by the fuel
pool cooling and cleanup system (FPCC). Since this is not a
safety-related system and does not appear on the separation
drawings no general attempt was made to see whether the FPCC

P-24b/6 A-5



system would be affected by a load drop. 1If the system is
disabled by a load drop the fuel pool can be cooled using the
RHR 'B' pump and heat exchanger as described in Section 9.1
of the Limerick FSAR. The supply piping from the RHR system
to the fuel pool and the return piping from the skimmer

surge tank to the RHR pump suction was included in this
review.

In cases where components of the RHR system which are required for
backup fuel pool cooling could be damaged by a load drop, credit
is taken for FPCC system operation. A review of the area was

then made to verify that the same load drop could not disable

the FPCC system as well. The FPCC system is available after a
loss of offsite power.
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APPENDIX B

HAZARD EVALUATIONS

This appendix contains detailed hazard evaluations for each
crane and hoist, Major safety-related items located in the
load path or on the next lower elevation are listed. A
description of the effect of a load drop on systems required
for safe shutdown or decay heat removal is provided, followed
by a conclusion. Unless otherwise noted, safe shutdown
capability also includes the ability to establish or maintain
a means of decay heat removal from the reactor vessel and the
spent fuel pool. A discussion of shutdown methods A and B is
included in Appendix A. Shutdown method A requires the avail-
ability of electrical divisions 1 and 3. Shutdown method B
regquires the availability of electrical divisions 2 and 4,
plus DC power from division 1 or division 3 for ADS valve
a~tuation. Where hazard evaluations conclude that electrical
“jvisions 2 and 4 will remain available following a locad drop,
a review has been made to assure that the necessary DC power
is also available.
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RWCU FILTER DEMINERALIZER HOIST
{item 14, Equipment Number 00-H124)

This monorail hoist is used to remove hatch plugs and filter
demineralizer elements from compartments on elevation 313' of the
reactor enclosure., The safe load path is defined on the Item 14

load path drawing.

Major safety-related items in the load path:

None

Major safety-related items on the next lc.¢r elevation:

(1) Electrical conduit (Divisions 1, 2, 3 and 4§)

Effect of a load drop on safe-shutdown or decay heat
removal capability:

There are no safety-related items in the load path. All items
on the next lower elevation are associated with electrical
divisions 1 and 3 except for a few conduit associated with
divisions 2 and 4. None of the division 2 and 4 electrical
cabling is required for safe shutdown., Therefore, at a

. minimum, shutdown method B will remain available for safe
shutdown of the plant.

Conclusion:

|
|
Based on separation and redundancy of safety-related sytems,
a load drop by the RWCU filter demineralizer hoist will not
jeopardize safe shutdown or decay heat removal capability.

|
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. HVAC EQUIPMENT HATCH HOIST

(Item 15, Equipment Number OOHl26)

This monorail hoist is used to carry HVAC fans and miscellaneous
ejuipment between elevations 304' and 350' in the control structure.
The safe load path for this hoist is defined by the Item 15 load
path drawing for elevation 332' and above and by the Item 58 load
path drawing for elevation 304°'.

Major safety-related items in the load path:

(1) Electrical conduit (Divisions 1, 3 and 4)

Major safety-related items on the next lower elevation:

(Below 304' floor slab)

(1) Remote shutdown panels, 10C201 and 20C201
(2) Electrical cable trays and conduit associated with the
remote shudown panels (Divisions 1, 2, 3 & 4)

Effect of a load drop on safe-shutdown or decay heat
removal capability:

. All safety-related items in the load path (including conduit
embedded in the elevation 304' floor slab) are associated with
electrical divisions 1 and 3, except for one division 4 conduit
which does not carry cable required for safe shutdown. Therefore,
at a minimum, shutdown method B will remain available following
a load drop to safely shut down the plant. Calculations show that
the elevation 304' slab cannot sustain a potential heavy load drop
without spalling. The remote shutdown panel, and safety-related
cable tray and conduit associated with all electrical divisions and
both safe shutdown methods, are located below the 304' floor slab.
It 1s possible that both safe shutdown methcds could be affected by
a heavy load drop from the HVAC equipment hatch hoist.

Conclusion:

It is not possible to show by analysis that both safe shutdown methods
could not be affected by a heavy load drop from the HVAC equipment
hatch hoist. Therefore energy absorbing material will be used to

pad the floor directly below the hoist or a redundant load vearing
path will be provided when using this hoist to carry heavy loads.
These administrative procedures will be developed prior to plant
operation to assure that failure of the HVAC equipment hatch hoist
will not jeopardize safe shutdown or decay heat removal capability,
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CONTROL ROOM CHILLER HOISTS
(item 17, Equpment Numbers, OOHl129, OOH130)

These monorail hoists will be used to service control room chiller
OAKl1ll2 and handle the egquipment hatch plugs on elevation 200'

of the control structure. |[A portable gantry hoist (Item 50)

will service control room chiller OBK11l2]. The safe load path

is defined by the Item 17 load path drawingc.

Major safety-related items in the lcad path:

(1) Chiller OAKll2 & associated piping/instrumentation
(2) Electrical conduit (Divisions 1, 2 and 3)

Major safety-related items on the next lower elevation:

Hone

Effect of a load drop on safe-shutdown or decay heat
removal capability:

All safety-related items which are necessary for safe

‘ shutdown are associated with shutdown method A. Therefore
should a load drop occur shutdown method B will still be
available to safely shut down the plant.

Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by the control room chiller hoists will not
jeopardize safe shutdown or decay heat removal capability.
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REACT™OR ENCLOSURE EQUIPMENT HATCH HOIST
(Item 18, EqQuipment Number 10H131)

This mnonorail hoist is used to lift items between elevations 217"
and 313" of area 16 of the reactor enclosure. The safe load
path is defined on the Item 18 load path drawing.

Major safety-related items in the load path:

None

Major safety-related items on the next lower elevation:

(Below 313 slab)
(1) Electrical conduit (Division 4)
(Below 217' slab)
Emergency Service Water Piping (Division 2)

Electrical Conduit (Divisions 2, 3 and 4)
Instrumentation (Divisions 2 & 4)

‘ (Below 201' Slab)

None

——
w N -
—

Effect of a locad drop on safe-shutdown or decay heat
removal capability:

There are no safety-related items in the locad path. All compo-
nents below the floor slabs at elevation 313' and 217' are
associated with electrical divisions 2 and 4 except for three
conduit. These conduit are associated with Division 3 but are
not required for safe shutdown. Therefore a load drop could
affect only shutdown method B. Shutdown method A will remain
available to safely shut down the plant.

Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by the reactor enclosure eguipment hatch hoist
will not jecpardize safe shutdown or decay heat removal
capability.

P-165(a) B-5
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CONTROL ROOM HVAC LIFTING BEAM HOISTS
Titem 19)

These hoists are used to carry HVAC fans and cooling coils
between elevations 217' and 229'-8" in the control structure,.
The safe load path is defined on the Item 19 load path drawing.

Major safety-related items in the load path:

(1) Chilled water piping for HVAC coils (Division 1 & 2)
(2) Electrical conduit (Divisions 2, 3 & 4)

Major safety-related items on the next lower elevation:

(Relow 217' slab)

(1) Control room chillers OAKll2 & OBK112 and associated
instrumentation and piping (Divisions 1 & 2)
(2) Electrical conduit (Divisions 3 & 4)

Effect of a loa3 drop on safe-shutdown or decay heat
removal capability:

The chilled water piping is at the same elevation and beside

the hoist load and therefore cannot be affected by a load drop.

of the conduit in the load path, only the pivision 2 conduit is
required for safe shutdown. Since this conduit passes vertically
through the load path a load cannot be carried over it. Therefore
neither shutdown method would be affected by a load drop.

On the elevation below the 217' slab there is strict separation
of Division 1, 3 and Division 2, 4 equipment by a wall, except
for some Division 4 conduit which is not reguired for safe
shutdown. Therefore, at least one shutdown method would remain
available after a load drop to safely shut down the plant.

Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by the control rocm HVAC lifting beam hoists
will not jeopardize safe shutdown or decay heat removal
capability.
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. Reactor Enclcsure Crane
(Item 20, Equipment Number OOH201)

The reactor enclosure crane carries a variety of heavy loads
over the refueling floor at elevation 352', and to and from
grade elevation 217' through the refueling hoistway. The Item
20 load path drawings define the safe load paths.

Major safety-related items in the load path:

(1) Reactor vessel and fuel

Major safety-related items on the next lower elevation:

(Below 352' slab on elevations 313' and 331')

(1) Reactor enclosure recirculation system fans, 1Av213 &
1BV213

(2) Load center 10B20l1 (Division 1) and associated conduit

(3) Load center 10B202 (Division 2) and associated conduit

(4) Recirculation system valves/instrumentation and associated
electrical cabling (Divisions 2, 3 and 4)
Motor control center 10B219
Motor control center 10B220

(7) Rigid steel conduits containing cables associated with

‘ the following:

(a) Motor control center O0OBl32 (Division 4)
(b) Safeguard pump room unit cooler control panel
1pC208 (pivision 4)

(¢) Control room HVAC (Divisions 2 and 4)

(d) Diesel Generator HVAC control panel (Divisions 3 and 4)
(8) Fuel Pool Cocling Piping

(Below 217' slab)
None. There is a solid concrete pedestal below the refueling

hoistway which is structurally isolated from the reactor
enclosure.,
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Effect of a load drop on safe-shutdown or decay heat
' removal capability:

Heavy load handling in the vicinity of spent fuel and the reactor
vessel is discussed elsewhere in this report. For new fuel,
stored in the spent fuel pool, there is no potential for critic- l{i&

ality due to a load drop for the reasons discussed in NUREG 0612,
Section 2.2.4.

A load drop into the reactor well could not affect safe shutdown

capability since the well is only open when the reactor is shut

down. Decay heat removal capability could be threatened only

by a load large enough to damage the seal plate. Failure of

the seal plate would not allow the large, heavy loads to fall

into the drywell because their size is greater than the space

between the RPV and the drywell. The reactor well and the drywell

are lined with steel plate which will retain any concrete which

is fragmented by swinging or falling loads. It is doubtful

that other debris large enough to damage shutdown cooling piping

could fall through the labyrinth of intervening piping and structural

steel. However, in the event that one shutdown cooling loop

were disabled the other loop can maintain decay heat removal.

Similarly, if debris from the load drop were able to cause leakage

from exposed reactor vessel piping, makeup water could be supplied

by any of a number of RHR and core spray injection lines until the

leak could be repaired. Therefore, the drop of a heavy load into
. the reactor well would not affect decay heat removal capability.

Loads carried over the refueling floor weigh up to 104 tons.
Calculations show that maximum load carrying heights must be
established to limit damage to the floor due to a load drop,

in order to prevent a sequential failure which may ultimately
jeopardize safe shutdown capability. As a basis for calculating
these heights, concrete failure and bending of the floor

support beams is allowed. No failure which could cause damage

to equipment on elevations other than those immediately below

the refueling floor (331' & 313') is allowed. Refueling floor
load height restrictions are described in Table 4. Administrative
procedures to implement these restrictions will be developed prior
to plant operation.

The only components on the elevations below the load path that
are associated with shutdown methods A and R are two load centers
(108201 and 10B202), their associated transformers and some elec-
trical conduit. The two load centers are separated by a distance
of more than 35 feet. All cabling which is associated with these
load centers and is needed for safe shutdown enters the load cen-
ters from below, and is not exposed. Therefore spalling from a
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single load drop would not disable both load centers. All conduit
associated with shutdown method B is located in the immediate
vicinity of the 'B' load center and there is no conduit associated

‘ with shutdown method 'A' in the same area. Therefore a load drop on
the refueling floor could cause damage to only one shutdown method.
fhe other method would remain available to safely shut down the
plant,

An analysis was made to determine whether fuel pool decay heat
removal capability could be affected by a load drop on the refueling
floor. A common line from the skimmer surge tanks (16" HCC-106) to
the fuel pool cooling system pumps (and to the RHR system intertie)
is located below elevation 352', It was concluded that, by ob-
serving the Table 4 load height restrictions, a load drop on the
floor area above the fuel pool cooling pumps suction line would pro-
duce minimal spalling. The spalled concrete would be contained

by the steel decking and would not damage the fuel pool cooling
pumps suction line,

In order to permit removal and replacement of stop logs between 3
the reactor well and the dryer/separator storage pool, height
limits for these areas were raised., A load drop of a stop log
onto the three-foot-thick reinforced concrete slab at the
bottom of the dryer/separator pool (or adjacent to the reactor
well) would result in severe local damage to the concrete and
spalling of the slab. 1If water were present in the pool it
would seep through the cracked slab and flood elevation 313’
below. No attempt has been made to calculate the resulting

‘ water flow rate but it is judged to be less than the worst
case moderate energy line break flow for that elevation
(which is more than 300 gpm). This evaluation has also been
used as a basis for raising the storage pool height restrictions
for the dryer and separator to permit their passage over the
canal threshold, and for extending the boundary of the reactor
well to include the dryer/separator canal, which will permit
handling of certain loads like canal shield plugs. For conser-
vatism the higher height limits for the stop logs are restricted *
to use during cold shutdown only.

Conclusion:

Based on separation and redundancy of safety-related systems,
analysis of floor impact strength and the use of administrative pro-
cedures to control load height, a load drop by the reactor enclosure
crane in areas other than the reactor vessel and the spent fuel
pool* will not jeopardize safe shutdown or decay heat removal
capability,

* Heavy -load handling over the reactor vessel and over the spent
fuel pcol is discussed elsewhere in this report,
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RECIRCULATION PUMP & MOTOR HOISTS
(Item 21, Equipment Numbers 1AH203, 1BH203)

These monorail hoists are used for removal of the recirculation
pumps and motors, inside the drywell at elevation 253'. The Item 21
load path drawing defines the safe load paths.

Major safety-related items in the load path:

(Hoist 1AH203)

) Electrical conduit (Divisions 1 & 3)

) Recirculation system piping (Loop 'A')

) MSRV discharge piping

) Drywell unit cooler 1GVv212 (Division 1 & 3)

(Hoist 1BH203)

1) Electrical conduit (Divisions 2 & 4)

2) Recirculation system piping (Loop 'B')

3) MSRV discharge piping

4) Drywell unit cooler 1HV212 (Division 2 & 4)

5) Shutdown cooling supply piping, 12" DCA-104 (Loop 'B')
6) RCIC turbine steam supply piping, 4" DBA-107

Major safety-related items on the next lower elevation:

(1) Primary containment vacuum relief valve assemblies
(2) Suppression pool temperature sensors

Effect of a load drop on safe-shutdown or decay heat
removal capability:

The reactor must be in cold shutdown prior to removal of the recir-
culation pump or motor. During cold shutdown the primary safety
concern is the removal of residual decay heat. A drop of the recir-
culation motor or pump could cause rupture of the recirculation pip-
ing or shutdown cooling loop 'B' supply piping. 1In this event RHR
shutdown cooling loop 'A' and any one of several combinations of

RHR and core spray injection loops would be available to maintain
core cooling and supply makeup water until the leak could be repaired.
1f suppression pool water were needed for makeup, pool temperature
indication would still be available due to redundancy and separation
of the sensors.

Conclusion:

Based on separation and redundancy of safety-related systems,

and the fact that load handling can be done only with the reactor
in cold shutdown, a load drop by the recirculation pump and motor
hoists will not jeopardize safe shutdown or decay heat removal
capability.
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HPCI/RCIC EQUIPMENT HOIST
(Item 24, Equipment Numbers 10H215)

This monorail hoist is used to carry HPCI, RCIC and core spray
system equipment on elevation 217' of the reactor enclosure, and
to and from elevation 177' via hatchways. The Item 24 load path
drawing defines the safe load path.

Major safety-related items in the locad path:

Electrical conduit and cable trays (Divisions 1, 2, 3 & 4)
RHR piping and instrumentation (Divisions 1 & 2)

Main steam & recirculation instrumentation (Divisions 1,2 & 3)
Motor control centers 10B2l1l & 10D201 (Divisions 2 & 4)

—~— o~~~
- W N -
- — S —

Major safety-related items on the next lower eluvation:

(Below 217' slab)

Electrical conduit and cable trays (Divisions 1, 2, 3 & 4)
HPCI ESW piping

R4YR, HPCI & RCIC instrumentation

Motor control center 10B217 (Division 2)

— e~~~
W N
— — - —

(Below hatchway @ 177')
(1) Core spray, HPCI & RCIC system components

Effect of a load drop on safe-shutdown or decay heat
removal capabillity:

Of the various safety-related systems that have components located
in and below the load path only the HPCI system is associated

with shutdown method B. Therefore, the remaining systems
associated with shutdown method B can be used to shut the reactor
down, and full shutdown capability will be retained if a system
other than HPCI is available to depressurize the reactor. This
depressurization function can be provided by manual actuation of

the automatic depressurization system (ADS). When shutting down

the reactor without the aid of either the RCIC system or the

HPCI system, the ADS serves to permit the operation of a low
pressure core cooling system, rather than just allowing initiation
of the shutdown cooling mode of the RHR system, With this scheme
of operation, two RHR pumps will need to be operated simultaneously,
in which case the following components must be available in addition
to those listed under "Method B" in Appendix A.

(1) RHR pump "D" and associated valves
(2) RHR compartment unit cooler "D"
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Since none of the above components (or their associated cabling)
is located in or below the load path their availability is assured.

Safe shutdown of the plant using shutdown method B modified

as described ahove would he accomplished in the following manner.
After closure of the main steam isolation valves, the reactor

is depressurized by manually controlling the valves of the automatic
depressurization system., The opening of these valves allows
reactor steam to be discharged to the suppression pool. Makeup
water is supplied to the reactor vessel from the suppression pool
by operating one loop of the RHR system in the LPCI mcde after
reactor pressure has decreased to a nominal 295 psig. Heat is
removed from the suppression pool by operating a different loop of
the RHR system in the suppression pool cooling mode, 1In this mode,
water from the suppression pool is circulated through an RHR

heat exchanger and then returned to the suppression pool. When

the reactor has been depressurized below a nominal 75 psig, the RHR
locp operating in the suppression pool cooling mode is switched

to the shutdown cooling mode. 1In both of these modes, heat 1is
removed from the RHR heat exchanger by the RIRSW system, which in
turn dissipates heat at the spray pond. The shutdown cooling mode
of RHR will maintain the reactor in a cold shutdown condition.

Conclusion:

Based on separation and reiundancy of safety-relat
a load drop by the HPCI/RCIC egquipment hoist will
safe shutdown or decay heat removal capability.
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CORE SPRAY PUMP HOIST
Titem 25, Equipment Number 10H216)

This monorail hoist is used to carry Core Spray System Pumps, motors
and other components on elevation 217' of the reactor enclosure,

and to and from elevation 177' via hatchways. The Item 25 load

path drawing defines the safe load path.

Major safety-related items in the load path:

1) Electrical conduit (Divisions 1, 2, 3 and 4)

2) Main steam, Recirculation, Core Spray and HPCI system instru-
mentation (Divisions 1, 2, 3 and 4)

RHR/Core Spray Piping (loops A &C)

Motor Control Centers 10B215 and 10D201 (Divisions 2 & 4)

———
-
— —

Major safety-related items on the next lower elevation:

(Below 217' slab)

(1) Electrical Conduit & Cable trays (Divisions 1, 2, 3 & 4)

(2) Ligquid Radwaste System Valves (Division 1 & 2)

(3) Emergency Service Water, HPCI, RCIC, and Containment
. Atmospheric Control Sytems Valves and Piping

(Below hatchway @ elevation 177')
(1) Core Spray, HPCI and RCIC System Components

Effect of a load drop on safe-shutdown or decay heat
removal capability:

The effect of a load drop is the same as for the HPCI/RCIC
eguipment hoist.

Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by the Core Spray Pump Hoist (Item 25) will not
jeopardize safe shutdown or decay heat removal capability.
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CORE SPRAY PUMP FOIST
{ITtem 26, Equipment Number 10H217)

This monorail hoist is used to carry Core Spray system pump, motor
and other components on elevation 217' of the reactocr enclosure, and
to and from elevation 177' via a hatchway. The Item 26 load path
drawing defines the safe load path.

Major safety~related items in the load path:

l) Electrical Conduit and Cable Tray (Divisions 1, 2, 3 & 4)

2) Core Spray, Main Steam, Recirculation and Containment
Atmospheric Control System Piping and Instrumentation
(Divisions 1, 2, 3 & 4)

(3) Motor Control Center 10B212 (Division 2)

(
(

Major safety~-related items on the next lower elevation:

(Below 217' slab)

Electrical Conduit and CaLle Trays (Divisions 1, 2, 3 & 4)
Emergency Service Water Valves & Piping (Divisions 2 & 4§4)
Liguid Radwaste Valves and Instrumentation (Divisions 1 & 2)

P ——
w N -
— —

(Below hatchway at 177')

(1) Core Spray System Components (Divisions 2 & 4)

Effect of a load drop on safe-shutdown or decay heat
removal capability:

Most safety-related items in and below the load path are associated
with electrical divisions 2 and 4. None of the components
associated with electrical divisions 1 & 3 are required for

safe shutdown. Therefore shutdown method A will remain available
to safely shut down the plant.

Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by the Core spray pump hoist (Item 26) will not
jeopardize safe shut down or decay heat removal capability.
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CORE SPRAY PUMP HOIST & REACTOR ENCLOSURE COOLING HX HOIST
(Item 27, Equipment Numbers 1AHZ218, 1BHZ218)

These monorail hoists are used to carry core spray system components
and heat exchanger tube bundles on elevation 217' of the reactor
enclosure, and to and from elevation 177' via hatchways.

Major safety-related items in the load path:

Electrical Conduit and Cable Trays (Divisions 1, 2, 3 & 4)
RHR Piping & Instrumentation (Division 2)

Main Steam and Recirculation instrumentation (Divisions
3203 .6 4)

RCIC Instrumentation (Division 1 & 3)

——
w N -
— — —

—
£
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Major safety-related items on the next lower elevation:

(Below 217' slab)

(1) Electrical conduit & cable trays (Divisions 1,2,3 & 4)

(2) ESW Valves & Piping (Divisions 2 & 4)

(3) Ligquid Radwaste System Valves & Instrumentation (Divisions 1
& 2)

. (4) Containment Atmospheric Control System valves & piping

(Divisions 1 & 2)
(Below hatchways at 177')

(1) Core Spray System Components (Divisions 2 & 4)

{(2) RHR Instrumentation (Division 2)

(3) HPCI Instrumentation (Division 2)

Effect of a load drop on safe-shutdown or decay heat
removal capebility:

There are safety-related items in the load path associated with
shutdown methods A and B. There is a minimum horizontal separat-
ion of 16 feet betweer. any component of shutdown method A

and any component »f shutdown method B. There is similar (and
corresponding) separation below the floor slab. Therefore only
one shutdown method would be affected by a load drop and the
remaining shutdown method would remain available to safely shut-
dowr. the plant. If a load were dropped through a hatch tc
elevation 177' only shutdown method B would be affected and
method A would cremain available.

. Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by the core spray & reactor enclosure cooling HX
hoist will not jeopardize safe shutdown or decay heat removal
capability.
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RHR PUMPS HOIST

(Item 28, Equipment Number 10H219)

This monorail hoist is used to carry RHR pumps & motors, HPCI, RCIC
and Core Spray System components on elevation 217' of the reactor
enclosure, and to and from elevation 177' via hatchways.

Major safety-related items in the load path:

(1) Electrical conduit and cable trays (Divisions 1, 2, 3 & 4)
(2) Motor control centers 10B222, 10D202 (Division 2)

Major safetv-related items on the next lowsr elevation:

(Below 217' slab)

Electrical conduit and cable trays (Divisions 1, 2, 3, & 4)
RHR valves and instrumentation (Divisions 1 & 2)
ESW valves (Division 3)

—~
w N
— — —

(Below hatchways @ 177')
(1) RHR system (Divisions 1 & 2)

Effect of a load drop on safe-shutdown or decay heat
removal capability:

There is an boundary between Division 1 & 3 safety related items
(west) and Division 2 & 4 items (east) at about the column 17
line, with a minimum horizontal distance of five feet between
components associated with shutdown methods A and B.

Below the 217' slab on elevations 201' and 177' there is strict
separation between the electrical divisions (and shutdown method
components) which is provided by a wall at the Column 18.5 line.
There are a few items which are exceptions to this separation,
however none of these items are required for safe shutdown.

The only potential hazard is that a load could be dropped between
column lines 17 and 18.5, causing damage to a method B component

on elevation 217' and spalling which could affect a method A
component below the slab. This possibility is discounted for

the following reason. All method B components are on the extreme
south edge of the load path, at least 10 feet away from the hoist
monorail (MCC 100202 and cable trays above it). Loads which could
affect these components must he those which aie tall and could
topple over (i.e. the ECCS pumps). Since these tall loads must

of necessity be carried close to the floor (because the lift of the
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hoist above the floor is not much more than the length of the
Pumps) no significant spalling can occur due to initial impact
if they are dropped (& if the pump falls on the MCC there will
be little energy left for a secondary floor impact).

Therefore only one shutdown method can be affected by a load drop
and the remaining method will be available to safely shut down
the plant.

Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by the RHR pumps hoist will not jeopardize
safe shutdown or decay heat removal capability.
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CONTAINMENT EQUIPMENT DOOR HOIST

(Item 29, Equipment Number 10H220)

This moncrail hoist is used to remove and replace the drywell
equipment access door on elevation 253'. The safe load path is
defined on the Item 29 load path drawing.

Major safety-related items in the load path:

) Electrical conduit (Divisions 1 & 3)
)

(1
(2 Core spray piping (associated with Division 2)

Major safety-related items on the next lower elevation:

(Below 253' slab)

(1) Electrical conduit and cable trays (Division 1, 2 & 3)
(2) Motor control center 10B215 (Division 1)

Effect of a load drop on safe-shutdown or decay heat
removal capability:

Most safety-related components in and below the load path are
associated with electrical divisions 1 and 3, Those which are
not, are not reguired for safe shutdown. Therefore only shutiown
method A could be affected by a load drop and, at a minimum, shut
down method B will remain available to safely shut down the plant.

Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by the ccntainment equipment door hoist will not
jeopardize safe shutdown or decay heat removal capability.
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PERSONNEL LOCK HOIST
{Item 30, Equipment Numbers 1AH221, 1BH221)

This monorail hoist is used to remove and replace the personnel
lock/equipment access door assembly on elevation 253' of the reactor
enclosu.re. The Item %0 load path drawing defines the safe

locaZ path.

Major safety-related items in the load path:

None

Major safety-related items on the next lower elevation:

(Below 253' slab)

1) Electrical conduit and cable trays (Divisions 1, 2, 3 & 4)
2) RHR 'B' piping and instrumentation

Effect of a load drop ¢on safe-shutdown or decay heat
removal capability:

There are no safety-related items ir the load path. On the

next lower elevation most safety-related items are associated
with electrical divisions 2 and 4. Of the items associated with
electrical divisions 1 and 3 only a few are required for safe-
shutdown and these are part of the RCIC system. Since the
personnel lock assembly is part of the primary containment boundary
it cannot be removed unless the reactor is shutdown. Therefore
or.ly reactor decay heat removal is of concern. The RHR 'B'
shutdown cooling loop could potentially be affected by spalling
of the 253' slab but the RHR 'A' shutdown cooling loop would
remain available for decay heat removal.

Conclusion

Based on separation and redundancy of safety-related systems,
a load drop by the personnel lock hoist will not jeopardize
safe shutdown or decay heat removal capability.




ot e R T R e

LGS Overhead Handling Systems Review
September, 1981

REACTOR WATER CLEANUP HEAT EXCHANGER HOIST
(Item 31, Equipment Number OOH223)

This monorail hoist is used for removal and replacement of heat
exchanger tube bundles on elevation 283' of the reactor enclosure,
The Item 31 load path drawing defines the safe load path.

Major safety-related items in the load path:

(1) Electrical conduit and cable tray (Divisions 1, 2, 3 & 4)

Major safety-related items on the next lower elevation:

(Below 283" slab)

Electrical conduit (Divisions 1, 2, 3 & 4)
Containment atmospheric control valves and instrumentation
(Divisions 1 & 3)

——
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Effect of a load drop on safe-shutdown or decay heat
removal capability:

Most safety-related items in and below the load path are associated
with electrical divisions 1 and 3, Those items associated with
divisions 2 and 4 are not required for safe-shutdown. Therefore
only shutdown method A could potentially be affected by a load

. drop and, at a minimum, shutdown method B will remain available
to safely shut down the plant.

Conclusion

Based on separation and redundancy of safety-related systems,
a load drop by the RWCU heat exchanger hoist will not jeopardize
safe shutdown or decay heat removal capability.
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CONTROL ROD DRIVE PLATFORM HOIST
(Item 33, Equipment Jumber J0H229)

This hoist is used to raise and lower the free end of the hinged
CRD removal platform, located in the drywell at elevation 253°',
The Item 33 load path drawing defines the safe load path.

Major safety-related items in the load path:

(1) RHR shutdown cooling suction line, 20" DCA-105
(2) Drywell unit cooler ducting

Major safety-related items on the next lower elevation:

(Below 238' slab)

1) Primary Containment vacuum relief valves assemblies
2) Suppression pool temperature sensors

Effect of a load drop on safe-shutdown or decay heat
removal capabillity:

If the hoist were to fail, the free end of the CRD removal plat-

form would fall about six feet and strike its support. Analysis

shows that, with a loaded CRD removal cask on the platform, the impact
would cause the support to fail and aliow the platform to strike the
shutdown cooling suction line which passes underneath. However, the
line would not rupture or be seriously deformed by the impact and
shutdown cooling flow would not be interrupted. Damage to suppression
pool temperature sensors could occur due to spalling of the elevation
238' slab but there is sufficient redundancy and separation of sensors
to prevent loss of temperature indication.

Conclusion

Based on separation and redundancy of safety-related systems and on
impact analysis, a load drop by the CRD platform hoist would not
jeopardize safe shutdown or decay heat removal capability.
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MAIN STEAM RELIEF VALVES SERViICE/REMOVAL HOISTS
(Item 34, Equipment Numbers 1AH233, 234, 235; 1BH233,234, 235;
10H230; 10H232)

These monorail hoists, or come-alongs installed on the hoist
trolleys, are used to carry main steam relief valves (MSRV's)

and other valves on monorails at elevations 273' and 286' in the
drywell, and to and from elevation 253' via hatchways. The Item 34
load path drawing defines the safe load path.

Major safety-related items in the load path and below floor

grating:

Main steam relief and isolation valves

ECCS system piping (including RYR shutdown cooling)
Drywell unit coolers

Containment isolation valves

— e~ o~
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Major safety-related items on the next lower elevation:

(Below 238' slab)

(1) Suppression pool temperature sensors
(2) Primary containment vacuum relief valves

Effect of a load drop on safe-shutdown or decay heat
removal capability:

In order to remove valves in the drywell the reactor must be

in cold shutdown. During cold shutdown decay heat removal is

the primary safety concern. Calculations show that floor grating
will not withstand the impact of a falling valve from any

height. If a valve is dropped at specific locations in the drywell,
damage to one shutdown cooling loop can be postulated but the other
loop will remain available to continue decay heat removal. 1In the
remote event that a dropped valve damaged shutdown cooling supply
piping (between isolation valves and reactor vessel) or recircula-
tion piping, makeup water can be supplied by the RHR or core spray
systems until the leak can be repaired. There is sufficient
redundancy and separation of suppression pool temperature sensors to
prevent loss of pool temperature indication due to spalling of the
elevation 238' slab.

Conclusion:

Based on separation and redundancy of safety-related systems,

and the fact that load handling will only be done with the

reactor in <old shutdown, a load crop by the main steam relief
valves service/removal hoists will not jeopardize safe shutdown or
decay heat removal capability.
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DISPOSAL CASK CART REMOVAL HOIST
(Item 35, Equipment Number 10H236)

This monorail hoist handles the cart for the cask used for disposal
of source and intermediate range detectors. It is located in the
drywell between elevations 248' and 258', approximately. The Item 35
load path drawing defines the safe load path.

Major safety-related items in the load path:

None

Major safety-related items on the next lower elevation:

(Below grating)
(1) Electrical conduit (Divisions 1, 3 & 4}
(Below 238' slab)

(1) Suppression pool temperature monitors
(2) Primary containment vacuum relief valves

Effect of a load drop on safe-shutdown or decay heat
removal capability:

Safety-related conduit below load path floor grating is not
required for safe-shutdown. There is sufficient redundancy
and separation of suppression pool temperature sensors so that
damage resulting from possible spalling of the elevation 238'
slab would not cause a loss of pool temperature indication.

Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by the disposal cask cart removal hoist will not
jeopariize safe shutdown or decay heat removal capability.
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CONTAINMENT HYDROGEN RECOMBINER QQVER HOIST
(Item 36, Equipment Number 10H237)

This monorail hoist is used to renove and replace the hatch

covers over the hydrogen recombiners at two locations on elevation
283' of the reactor enclosure. The Item 36 load path drawing
defines the safe load path.

Major safety-related items in the load path:

(Area 11)

(1) Electrical conduit (Divisions 1, 3 and 4)
(2) Hydrogen Recombiner

(Area 16)

(1) Electrical conduit (Divisions 2, 3 and 4)
(2) Hydrogen Recombiner

Major safety-related items on the next lower elevation:

(Area 11, below 283' slab)
(1) Electrical conduit and cable trays (Divisions 1, 2 and 3)
(Area 16, below 283' slab)
Electrical conduit (Divisions 1, 2 and 3)

Reactor Vessel Instrumentation Panels (Divisions 2 & 4)
Control Rod Drive Hydraulic Control Units
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Effect of a load drop on safe-shutdown or decay heat
removal capability:

(Area 11)

Most safety-related items in and below the load path are associated
with electrical divisions 1 and 3. Those items associated with
electrical divisions 2 and 4 are not required for safe shutdown.
Therefore only shutdown method A could potentially be affected by

a load drop. Shutdown method B would remain available to safely
shut down the plant.

(Area 16)

Most safety-related items in and below the load path are associated
with electrical dvisions 2 and 4. Of the items associated with
electrical divisions 1 and 3, one conduit located below the floor
slab contains cable required for safe-shutdown. CRD piping also
traverses the area below the floor. Analysis has shown that a drop
of the hydrogen recombiner cover from the maximum hoist height of

8 feet will cause minor local damage to the elevation 283' floor
slab but items below the floor will not be damaged.
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. Conclusion:

Base? on separation and redundancy of safety-related systems,

a load drop by the Area 11 hydrogen recombiner cover hoist will not
jeopardize safe shutdown or decay heat removal capabiliity.

Based on separation and redundancy of safety-related systems and

Oon analysis of the floor impact strength, a load drop by the Area 16
hydrogen recombiner cover ho’st will not jeopardize safe shutdown or
decay heat removal capability.
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EQUIPMENT HATCH BRIDGE CRANE
(Item 37, EQuipment Number 10H238)

This crane is used to carry miscellaneous loads between elevat-
ions 217' and 283' of the reactor enclosure. The Item 37 load
path drawing defines the safe lcad path.

Major safety-related items in the load path:

None

Major safety-related items on the next lower elevation:

(Below 283' slab)
(1) Electrical conduit (Divisions 2 & 4)
(Below 217' slab)
Electrical conduit (Divisions 2, 3 & 4)
2) RHR Instrumentation (Division 2)
3) Emergency Service Water Piping & Valves (Associated
w/Division 2)

Effect of a 1oad drop on safe-shutdown or decay heat
removal capability:

There are no safety-relate? items in the load path. All safety-
relared items below the load path are associated with electrical
divisions 2 and 4, except for cne division 3 conduit which is not
reguired for safe-shutdown. Therefore a load could potentially
affect onl: shutdown method B. Shutdown method A will remain
available to safely shut down the plant,

Conclusion:

Based on separation and redundancy of safety-related systenms,
a load drop by the eguipment hatch bridge crane will not jeopardize
safe shutdown or decay heat removal capability.
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CONTROL ROQ DRIVE MAINTENANCE AREA CRANE
‘ Titem 38, EqQuipment Number 10H239)

This crane handles control rod drives in the CRD maintenance
area on elevation 253' of the reactor enclosure. The Item 38
load path drawing defines the safe load path.

Major safety-related items in the load path:

None

Major safety-related items on the next lower elevation:

(Below 253' slab)
(1) Electrical conduit and cable trays (Divisions 1 & 3)

Effect of a load drop on safe-shutdown or decay heat
removal capability:

There are no safety-related items in the load path. All safety-
related items below the load path are associated with electrical
divisions 1 and 3. Therefore a load drop could potentially
affect only shutdown method A. Shutdown method B will remain
available to safely shut down the plant.

‘ Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by the control rod drive maintenance area crane
will not jeopardize safe shutdown cor decay heat removal capability.
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‘ DIESEL GENERATOR ENCLOSURE CRANES
(Item 44, Equipment Numbers 1AH501, 1BH501, 1CHS0l, 1DHK501)

These cranes handle diesel generator parts and miscellaneous
loads. There is a separate crane for each diesel generator
enclosure. The Item 44 load path drawing defines the safe load
paths.

Major safety-related items in each load path:

Diesel generator and auxiliaries

Emergency service water supply/return valves

Diesel generator air exhaust fans

Diesel generator controls & power distribution panel
Electrical cable and motor control center
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Major safety-related items on the next lower elevation:

Not applicable

Effect of a load drop on safe-shutdown or decay heat
removal capability:

There is strict separation of safety-related items in the diesel
generator enclosures. The diesel generator 'A' enclosure contains

‘ only items associated with electrical division 1, the diesel
generator 'B' enclosure contains only items associated with
electrical division 2, etc. Therefore a load drop in any one
enclosure will affect only one shutdown method. The other
shutdown method will remain available to safely shut down the
plant.

Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by a diesel generator enclosure crane will not
jeopardize safe shutdown or decay heat removal capability.
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SPRAY POND PUMP HOQUSE HOISTS

(Item 49, Equipment Numbers OOHS511, OOHS513)

These monorail hoists are used for handling of RHR service water
and emergency service water system valves on elevation 268’

of the spray pond pump house, and to and from elevation 251'

via hatchways. The Item 49 load path drawing defines the

safe load paths.

Major safety-related items in the load path:

(1) Electrical conduit

Major safety-related items on the next lower elevation:

(Below 268' slab)

) RHR service water valves
)

(1
(2 Emergency service water valves

Effect of a load drop on safe-shutdown or decay heat
removal capability:

There is strict separation of safety-related items in the spray
pond pump house., Safety-related items on the west side of the
pump house are associated only with electrical divisions 1 and
3. Those on the east side are associated only with electrical
divisions 2 and 4. A concrete wall separates the two halves

of the building. Therefore a load drop could affect only one
shutdown method. The other shutdown method would remain
available to safely shut down the plant,

Conclusion

Based on separation and redundancy of safety-related systems, a
load drop by the spray pond pump house hoists will not jeopardize
safe shutdown or decay heat removal capability.
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I CONTROL ROOM CHILLER PORTABLE GANTRY HOIST
(Item 50, Equipment Number 00HS514)

This hoist will be used primarily to service control room chiller
OBK112 but can be used anywhere on elevation 200' of the centrol
structure. The Item 50 load path drawing defines the safe load
path.

Major safety-related items in the load path:

(1) Control room chillers OAK1l2 & OBK1l1l2 and associated
piping & instrumentation
(2) Electrical conduit (Divisions 1, 2, 3 & 4)

Major safety-related items on the next lower elevation:

None

Effect of a load drop on safe-shutdown or decay heat
removal capability:

There is a dividing wall on elevation 200' of the control structure.
On the east side of the wall safety-related components are
associated only with electrical divisions 2 and 4. On the west

‘ side of the wall safety-related components are associated only
with electrical divisions 1 and 3, except for a few division 4
conduit which are located against the south wall and are out of
reach of the portable gantry crane. Therefore a load drop can .
affect only one shutdown method, The other shutdown method will
remain available to safely shut down the plant.

Conclusion:

Based on separation and redundancy of safety-related systems,
a load drop by the control room chiller portable gantry crane
will not jeopardize safe shutdown or decay heat removal capability.
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MAIN STEAM TUNNEL MONORAIL HOISTS
(Item 53)

Monorail hoists will be borrowed from other locations for
removal and replacement of main steam isolation valves or other
valves and operators located in the main steam tunnel of the
reactor enclosure (elevations 253' to 290'). The Item 53 load
path drawing defines the safe load path.

Major safety-related items in the load path:

(1) Main steam isolation valves (MSIV's)
(2) RCIC system piping and valves
(3) MSIV leakage control system components

Major safety-related items on the next lower elevation:

(Below 253' slab)
None

Effect of a load drop on safe-shutdown or decay heat
removal capability:

Heavy loads in the steam tunnel (valves and operators) can only
be removed from their systems with the reactor in cold shutdown,
puring cold shutdown the primary safety concern is to provide
decay heat removal. A load drop in the main steam tunnel will
not affect the shutdown cooling loop of either shutdown method.
Decay heat removal capability will not be affected.

Conclusion:

Based on separation and redundancy of safety-related systems, and
the fact that load handling will be done only with the reactor

in cold shutdown, a load drop by the main steam tunnel monorail
hoists will not jeopardize safe shutdown or decay heat removal
capability.
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‘ SPRAY POND RHRSW AND ESW PUMPS YARD CRANE
(Item 55)

A mobile yard crane will be used for removal and replacement
of RHR service water (RHRSW) and Emergency Service Water

(ESW) pumps through roof hatches in the spray pond pump house.
The Item 55 load path drawing defines the safe load path.

Major safety-related items in the load path:

RHRSW pumps and valves

ESW pumps and valves

Spray pond pump structure supply air fans
Motor control centers

Electrical conduit
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Major safety-related items on the next lower elevation:

(Below 268' slab)
(1) RHRSW valves
(2) ESW valves
Effect of a load drop on safe-shutdown or decay heat
‘ removal capability:

There is strict separation of safety-related items in the spray
pond pump house. Safety-related items on the west side of the
pump house are associated only with electrical divisions 1 and

3. Those on the east side are associated only with electrical
divisions 2 and 4. A concrete wall separates the two halves

of the building. Therefore a load drop could affect only one
shutdown method. The other shutdown method will remain available
to safely shut down the plant.

Conclusion:

Based on separation and rejundancy of safety-related systems,
a load drop by the spray pond RHRSW and ESW pumps yard crane
will not jeopardize safe shutdown or decay heat removal capability.
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CONTROL ROOM HVAC EQUIPMENT HOIST
tem 58, Equipment Number OOHL33)

This monorail hoist is used for handling of HVAC fans on elevation
313" of the control structure and to and from elevation 304"

via hatchways. The Item 58 load path drawings defines the safe
load path.

Major safety-related items in the load path:

(1) Electrical conduit (Divisions 1, 2, 3 & 4)

Major safety-related items on the next lower elevation:

(Below 304' slab)

(1) Electrical conduit and cable trays (Divisions 1, 2, 3 & 4)
(2) Power generation control complexes (PGCC's) for Unit 1
and Unit 2

Effect of a load drop on safe-shutdown or decay heat
removal capability:

A load drop by this hoist in any area of its load path will affect
cabling associated with only one shutdown method. This includes

. electrical cable embedded in the 304' floor slab. The other shutdown
method would remain available to safely shut down the plant. Analysis
shows that, since the fan loads are umall and the maximum drop height
is just 9 feet, the safety-related items below the floor slab will
not be affected by a load drop.

Conclusion:

Based on separation and redundancy of safety-related systems and

analysis of the elevation 304' floor slab, a load drop by the control
roon HVAC equipment hoist will not jeopardize safe shutdown or decay
heat removal capability.

P-41(b)/? B-33




LGS Overhead Handling Systems Review
Revision 3 - June, 1984

' WETWELL MONORAIL HOIST
(Item 59)

This monorail hoist is used for maintenance activities in the wet-
well of the primary c.ntainment. The Item 59 load path drawing
defines the safe load path.

Major safety-relate' items in each load path:

‘1) Primary containment vacuum relief valve assemblies
(2) Suppression pool temperature sensors

Major safety-related items on the next lower evaluation:_

Not applicable

Effect of a load drop on safe-shutdown or decay heat
removal capability:

Only the suppression pool temperature sensors are required for safe
shutdown. There is sufficient separation and redundancy of sensors
so that a load drop would not result in a loss of suppression pool
temperature indication.

Conclusion:

. Based on separation and redundancy of safety-related systems, a load
drop by the wetwell monorail hoist will not jeopardize safe shutdown z{}s
or decay heat removal capability.
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CONTROL STRUCTURE FANS LIFTING BEAMS HOISTS
{Item 60)

Hoists will be borrowed from other locations to carry HVAC
fans between elevations 304' and 322' of the control structure.
The Item 60 load path drawings define the safe load path.

Major safety-related items in the load path:

(1) Electrical conduit (Division 1, 2, 3 & 4)

Major safety-related items on the next lower elevation:

(Below 304' Slab)

Electrical conduit and cable trays (Divisions 1, 2, 3 & 4)
Power generation control complexes (PGCC's) for Unit 1
and Unit 2

Effect of a load drop on safe-shutdown or decay heat
removal capa ty:

A load drop by this hoist in any area of its load path will affect
cabling associated with only one shutdown method. This includes
cable embedded in the 304' floor slab. The other shutdown me thod
would remain available to safely shut down the plant. Analysis
shows that, since the fan loads are small and the maximum drop
height is just 18 feet, the safety-related items below the floor
slab will not be affectad by a load drop.
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Conclusion:

Based on separation and redundancy of safety-related systems and
analysis of the elevation 304' floor s..' . a load drop by the control
structure fans lifting beam hoists will not jeopardize safe shutdown
or decay heat removal capability.

P=41(b)/7 B-35



LGS Overhead Handling Systems Review
September, 1981

REACTOR ENCLOSURE UPPER FAN ROOM HOIST
tem 61)

Monorail hoists +ill be borrowed from other locations for handling
of fans and other HVAC items on elevation 331' of the reactor
enclosure, and to and from elevation 313*' via a hatchway.

Major safety-related items in the load path:

(1) Electrical conduit (pivisions 1 and 2)

Major safety-related jtems on the next lower elevation:

(Below 331' Slab)

(1) Electrical conduit (Divisions 1, 2, 3 & 4)
(Below 313' Slab under hatchway)

None

gffect of a load drop on safe-shutdown OC decay heat
Temoval capapility:

. None of the safety-related jtems in the load path are required
for safe-shutdown. on the elevation below the load path most
items on the west side (Area 15) are associated with electrical

divisions 1 and 3 and most items on the east side (Area 16)

are associated with electrical division 4. The items which are’
exceptions toO this rule are not required for safe shutdown.
Therefore only one shutdown method could potentially be affected
by a load drop. The other shutdown method will remain available
to safely shut down the plant.

Conclusion:

Based on separation and redundancy of safety-telated systems,
a load drop by the reactor enclosure upper fan room hoist
will not jeopardize safe shutdown OF decay heat removal
capability.
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. REACTOR ENCLOS! “E LOWER FAN ROOM HOIST
(Item 62)

Monorail hoists will be borrowed from other locations for handling of
fans and other HVAC items on elevation 313' of the reactor
enclosure. The Item 62 load path drawing defines the safe load

path.

Major safety-related items in the load path:

(1) Electrical conduit (pivisions 1, 2, 3 & 4)

Major safety-related items on the next lower elevation:

(Below 313' slab)

(1) Electrical conduit (pivieions 1, 2, 3 & 4)
(2) Standby liguid control system components
(3) Load center 108204

(4) Motor control center 10B225

Effect of a load drop on safe-shutdown or decay heat
removal capability:

‘ cafety-related items in and below the western portion of the load
path (Area 15) are generally associated with electrical divisions
1 and 3. Safety-related items in and below the eastern portion of
the load path are generally associated with electrical divisions
2 and 4. Items which are exceptions to this pattern are not
required for safe shutdown. Therefore a load drop could
potentially affect just one shutdown method., The other shutdown

method will remain to safely shut down the plant.

Conclusion:

Based on separation and redundancy of safety-related systems, a
load drop by the reactor enclosure lower fan room hoist will not
jeopardize safe shutdown or decay heat removal capability.
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APPENDIX C

ASSUMPTIONS AND DATA FOR POSTULATED

LOAD DROPS OF THE REACTOR PRESSURE VESSEL HEAD,

STEAM DRYER AND SHROUD HEAD/SEPARATOR A

NUREG 0612 Appendix A conformance:

The applicable guidelines of Appendix A were followed except
' that the weight of the crane load block was not always included

in the total load, since reactor enclosure crane is single

failure prnof., The weight of the lifting device (strongback

or sling) was included.

P-1e5(a)/9 C=1
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Information requested by Attachment 4:

Initial Conditions/Assumptions

RPV [ Steam
JHead Dryer Separator 435
Load weight, tons 111.6 40 75.8
) (1)
Impact area Point Distributed Distributed

(1) (1)

Drop height, feet 295.5 N/A N/A

Drop location Over open Reactor Vessel

Credit for No No

impact limiters?

Thickness of walls/ N/A N/A

slabs

(1)
Drag Forces None Water
Load combinations Dead Wt. None
Material properties 70 Ksi 30 Ksi

(Steel, yield strength)

The RPV is assumed to be flooded up to the top fliange. The
steam dryer and shroud head/separator achieve terminal velocity
prior to impact on the upper flange of the top guide shroud.
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. Additional Assumptions:

P-165(a) /9

For the RPV head drop the dynamic stress in the RPV support
skirt is assumed to be uniform around the circumference of
the skirt.

Potential load drops of the steam dryer or shroud head/
separator onto the RPV flange (rather than into the vessel)
are enveloped by the RPV head drop.

The impact of the steam dryer is assumed to be absorbed by
the shroud head/separator support structure., No credit is
taken for energy absorbed by the steam dryer support brackets
or the shroud head/separator.

A
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APPENDIX D
INFORMATION REQUESTED IN SECTION 2,1
(Text of enclosure to letter from J. 8. Kemper to D. G, Eisenhut

dated June 18, 1981, Tables mentioned in this appendix refer
to and are superceded by the tables in this report)



Philadelphia Electric Compsy
Limerick Atamic Powor Station

Docket Nos. 50-352 and 50-353

mmmmmmz.xdmmn:
to NAC letter dated Decerber 22, 1980 regarding corpliance
with NURSG-0612, "Control of Feavy loads at Nuclear Plants
Resolution of TAP A-36*

Encloaxe 3

Ttem 2.1.1

-mlmmnmudmmarmwm
Ldmu!ynlmr?nulhr:ﬁum:ymvfmmchclmd
dxcpuyuulttnmjomanymruqmdhrphnt
alutidown or decay heat reroval (taling no credit for any
interlocks, technical sjecifications, operating procedures,

or detalled structural analysis).®

mwammmfaﬂcimadﬁy
heat remval (Itar nurbers refer to Tahle 1 titled Index

of Overhead Handling Systams, copy attached):

1) Crane/Moists which %esh over reactor
fuel: Por Limerick, a is dofine® as a load

greater than 700 pounds.
a. Reactor Enclosure Crane (Item 20)

2) mmmmnm%.mqmc
corponants required for safe | or decay heat

s. Diesal Generator Bullding Bridge Cranes
(Ite 44-Diesel generatcrs and mociliaries

are under the load path).

b, Spray Pond Pup Fouse Holsts (Item 49%-PIR Boxvice
sater valves and under the load path).

Cc. mymmmwmrmc- (Item 6)1-FHR
and ESW pumps are under the load path).



3) wwmmymmmm

. a. Oontrol Room HVAC Lift Bears (Item 19)
b. Recirculation Purp Motox ipists (Ttem 21)
¢. Core Spray Pump Foist 10-215 (Item 25)
4. Oore Spray Pup foist 10-0-216 (Ttaz 26€)
e. Oontalrmment Pguipmert Doc: Folst (Item 29)
£. CRO Reroval Platfarm Hoist (Item 33)
g. MSRV Sarvice and Reeoval Toists (Ttam M)
h. Contairment Iylrogen Poccriiner Cover foists (Iten 36)

i, Control Room FVAC Dpuigrent Folst (Item 58)

4) ‘Table 1 (Mndex of Overhaad Handling Systers' Lientifies
cranes and hoists whore saf related eoul ment has been
{dentified on the next eleva below the elevation
of tle load path. It is asssxd that a load droppal
fra- these overhead handling gystomo will nnt penctrate

the floor, lut may cause gpalling of tlo concrete Lbelow,
. vhich could affect the safety-rclatal equizrent.

pclosre )
Ivee 2.1.2

the above oategoxy verifying that there is sufficlent

separation y any load-irpact point and any
safety-related capmnent to Ut a deterdnation by
mmmtmmlm.dtopmrndtxnmqa
to any system or t required for plant shutdown
cdncnyhntn:;‘i"m

not
of fual or systams required far e slutdown or decay
xns

for exclusion of these
overheal handling systans are {ver balow, Bxlusion
‘ cimhtcouhmabinmwmml

(demmh

o
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Criterion Ar The crane or hoist is locatad in a structure
WVhich does not contain systems or equipment required for
safe shutdown or decay heat ramval. Structures included
are the Turbine Enclosure, the Radwaste Enclosure, the
Mninistration Building, the Andliary Boiler Building
the Circulating Water Pupgp Fouse, and the Schuylkill River
Purp Houcs, This designation is basad on the Limerick
Fire Protection Evaluation Report which identifies

saf tad equifment in each fire area and evaluates
the alfect of the loss of this equipment on plant safe

shutdown capability (including decay heat recoval).

Criterion B: The load carrial by this crane or loist is
ot greater than 700 pounds, Therefare, it is not a

heavy load,

Criterion C: For tiesc cranes and hoists thore is no
t required far safe shutdown or decay heat
raoval located in the load patl,. Absance of safe
t was determined by review of the
Fire Protection Evaluation Repoxt and tie results of
the Separation Frogram. Loal paths are defined on
the drawings attaciud to tius rcport. Dxcept whore
limited by walls or other lLarriers load patls are at
least twice as wide as tle wilest load ar hatch opening
Tus, the loac will still land in the load path if
occurs bafare it is droppal, For a load whose
than twice its width, it is assacd
that the load can tip over in any direction from an
izmpact point below the centerline of the normal o
crane hoist. In timee cases tle load will also land
within the load path. Therefore, dropped loads cannot
darmgo safe-autdown or decay heat reroval systans or

§

gj

Iter 2.1.3:

"With respect to the design and operation of heavy-loai-
handling systens in the reactor bullding and those load-

m:m.z systans identifiad in 2.1-1, above, provide your
evalua concerning oompliance vit.l'w the quidelines of
NUREG~0612, Bection 5.1.1. The following specilic informa-

tion ahould be included in your reply™:

Item 2.1.3.8

*ravings ar sketches sufficient to clearly identify
the location of safe load paths, spent fuel, and
salety-ralated equignent.”



Item 2.1.3.b
*A discussion of measures taken to ensure that load-handling

operations rerain within safe load paths, including procedures,
if any, for deviation from these paths”,

lesponse

This inforration is not cwrrently availalle but will be
considered in the developrent of load haxdling procedures.

Item 2.1.3.C

'Auhﬂ.ldmofhuvyloshmhhnﬂdbyuchcrm

whish includez the load identification, loadé weicht, its
designated lifting device, axd verification that the

haxiline of such load is governad by a written iure

con , as a mirinn, the infamation idem.gid in
WUTTG~0€12, Section 5.1.1(2)".

Regoonse

1) Llnad Tebllation

7. loai talulation far each crane or loist, including
load identification, load wvoigit and shacial lifting
dovice (if any), is includeC in Talle 2 titled

loal Talulation,

2) Lifting Device Design

mmoew.mmwammx;muaemd
nmwmmmmmmcmu
hoist hook and the load. A special lifting device
is a 1ifting device specifically designed to handle

a particular loal. Special lifting devices to Le
used at Lirerick are identified in Talle 3 titled
Limerick Special Lifting Dovices.

k)] Verification that the handling of such load is governed
by a written proocedure in accordance with NURIG-0612.
goction 5.1.1(2) will be svailable prior to fuel load.



Tten 2.1.3.4

*verification that lifting devices identified in 2.1.3¢,
atove corply with the requirements of ANST N14.6~1978,
cr ASI B30.9-1971 as sprropriste, For 1ifting devices
where these standards, as sppleantad by NURIG-0612,
gection 5.1.1(4) or 5.1.1(5), ere not met, describe any

altamrmatives and deconstrate thelr equivalency
in terms of load-handling reliability.®

Fesoonso

mmmmmwmmmmsumm
Special Lifting levices are not cartifial to NSI N-14.6
1973 as supplenonted by I'URIG-0612. Shipping cask yokes are
dcdguitohdmlatulmpmof,wdchhupeﬂmto
meeting the ASI specification directly.

Qurrent requiraments for alings utilized by Construction
ard teinterance Division for Q-listed equipment will meet
»SI 1345.2 - 19‘72.

Pleasc refer to our resonse to item 3 of the covx lottor
to this docunant fox further discussion.,

2 2.1.3.0

"Verification that 7281 R30,2-197C, Qaptex 2-2 has
been inmvokal with respoct to crane insroction, testing

and meadintenance. \mcmymmuw@mm
standard, sufficient information aould Le povided to
Aaronstrate the equivalency of propoeed alternatives,”

Rosonse
mwummwuummwm. ANSI

B30.2, 1976, Will be conaldered in the preparation of

uumhwu:um,munquﬂnunmm
ntmmmamuﬂr:nm:mnmmmfcx

plant use,

Ivee 2.1.3.f

werifioation that crane design cxplies with the guide-
l.g.mo ?f”?nh Specification 70 axd Chaptar -]l of REI
. 002" .

of actual design requirenents
a:pumvithmm




NS1 B30,2-1967. NURIG-0612 oo s ver: fication of
campliance with Chapter 2-1 ¢f NEI B3C.2~1376, The twO
editions of AST 030.2 were ¢orpared, Based on this
caparison and review of the crane tachnical epecifications
and manufacturers' data it is concluded that the cranes
above gerxrally comply with the applicable regquirements

of Chacter 2-1 of ANSI B30.2-1976, with the following
exceptions (listed by ANST ®30.2-1976 Secrion mumber) s

2-1.4.1 Welded Constnrtion = The cranes welding proce-
dures confcrm to AWS D2,0-66 rather than NS Di.l.

2-1.5.2 4 Denign of guard ruils and toe board: carplies
. : o3 Ww.th USAS Al2-1932 sether than NSI Al2.1.

2-1.6.3.a.1 7rolley hupers designed with energy
abscrulng capacity far 40% of rated
wrolley speed rather than S04,

nel.10.1 Wiring ned equigment carplies with USAS Q-1965
ratha  than \rticle 610 of Natimal Electrical
. ASI C-L (YA 70).

ﬁ&m“&rw4mwtmmhwm

with respec. *o s\ 'e mperation of the cranes. Crane design
mmmwswtohmmummw
d“l B Jo. '1’1‘1

WA/ arev



SAFE LOAD PATH DRAWINGS,

an Attachment to the
Limerick Generating Station Overhead
Handling Systems Review
Final Report
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Enclosure 2
Page 1

Limerick Overhead Handlings Systems Final Report

Revision 3 Changes

The report has been revised primarily to incorporate the
following changes:

1.

(Page 1) Revised the heavy load definition to greater

than 1200 pounds to include the weight of the refueling

platform fuel grapple assembly. The FSAR Chapter 15

fuel-handling accident analysis is being revised to be |
consistent with this new definition.

(Page 1, Tables 1 & 2, Appendix B) Deleted the North
Stack Instrument Room Dumbwaiter since it is no longer
included in the Limerick design.

(Page 4) Changed the load rating for the auxiliary hoist
of the reactor enclosure crane (when handling critical
loads) from 6 tons to 6.75 tons, to permit handling of
the spent fuel storage racks as discussed in the revised
response to Paragraph 2.2-3 items 4 and 5.

(Page 5) Clarified the intended design of the spent fuel
cask lifting device and the cask interfacing lift points
per comment in the Phase II Draft Technical Evaluation
Report [Reference letter from A, Schwencer (NRC) to E. G.
Bauer, Jr. (PECo), dated February 6, 1984],

(Page 7) Added a discussion of spent fuel storage rack
and RPV service platform handling. A drop of the
service platform was previously analysed and judged

to be acceptable based on the use of administrative
controls, as discussed in Revision 2 of the report.
However, it was subsequently decided to replace the
service platform sling with one which has a higher
factor of safety and reclassify the service platform
lift as one in which the likelihood of a load drop

is extremely small.

(Page 8) Revised the discussion of the reactor well
shield plug handling to indicate that the RPV head
rather than the drywell head would always be in place.
On rare occasions during maintenance operations the
shield plugs may be reinstalled while the drywell head
is removed.

(Table 3) Added the special lifting devices for the spent
fuel storage racks and the new fuel containers, and made
minor load weight and editorial changes,

T-43/35(6/18/84)




10.

11,

Enclosure 2
Page 2

(Table 4) Revised to include height restrictions for
all reactor well shield plugs. Revised most height
restrictions based on less conservative impact analysis
assumptions. Revised notes and figure.

(Table 5) Added Table 5, Special Lifting Device
Compliance with ANSI N14.6-1978, in response to a
comment in the Phase II Draft Technical Evaluation
Report. This table indicates the extent of compliance
for the special lifting devices associated with the
refueling shield, the fuel pool stop logs, the spent
fuel storage racks and the RPV service platform.

(Appendix B) Revised the hazard evaluation for the
reactor enclosure crane to address the higher height
limits over the dryer/separator storage pool.

(Appendix D) Added Appendix D, Information Requested
in Section 2.1 (of Enclosure 3 to the NRC letter to all
licenses dated 12/22/81), for reference.

T-43/35(6/18/84)



Enclosure 3

Comments on the Draft Technical Evaluation
Report on the Control of Heavy Loads, Phase 11

Reference: Letter from A, Schwencer (NRC) to E. G. Bauer,
Jr. (PECo), dated February 6, 1984

The draft Technical Evaluation Report (TER) for Limerick

was prepared by EG & G, Idaho, Inc. for the NRC. The
following comments and clarifications are offered to correct
minor errors contained in the draft.

1. Table 2.1 lists most, but not all Limerick overhead
handling systems which are subject to NUREG 0612 criteria.
See Appendix B of the Overhead Handling Systems Review
final report for a complete listing.

2. Section 2.3.1.A states that, among other cases, the
applicant has conducted analyses for postulated load
drops of the reactor well shield plugs and the drywell
head into the reactor vessel. This is not guite correct.
Specific analyses were performed for load drops over the
refueling floor but not over the reactor vessel. Rather,
an evaluation concluded that these loads drops were
bounded by the RPV head drop analysis,

3. 1In the list of analyzed load drops it should be noted
that specific analyses were performed for the RPV head,
steam dryer, shroud head/separator and service platform
only. Also, the refueling shield should not be included
in this list since it is categorized as a highly reliable
lift per NUREG 0612 Section 5.1.6.

4. Section 2.3.3.B incorrectly implies that load drop
"tests" were conducted for certain load handling systems,
Analyses or evaluations were made but no tests were
conducted.

T-43/35(6/18/84)



