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HEAVY LOADS REPORT

On January 12, 1981, an NRC letter dated December 22, 1980, from Mr.
Darrell G. Eisenhut was received. The purpose of that letter was to
request that CG&E review its controls Jor the handling of heavy
loads to determine the extent to which the guidelines of Enclosure 1
to that letter are presently satisfied at the Zimmer Plant, and to
identify the changes in modifications that would be required in
order to fully satisfy those guidelines.

In May, 1981, the Cincinnati Gas & Electric Company submitted a
response concerning the implementation of the Interim Actions listed
on Enclosure 2 to the December 22, 1980, Eisenhut letter. Since the
Zimmer Nuclear Power Station was under construction at that time the
May submittal committed to implementation of the Interim Actions by
initial fuel loading of the plant,.

In June, 1981 additional information concerning "General
Requirements For Overhead Handling Systems" was submitted in
response to Item 2.1 of Enclosure 3 to the December 22, 19&0,
Eisenhut letter,

In September, 1981 a third response was submitted covering the
information requirements of Sections 2.2 and 2.3 of Enclosure 3 to
the December 22, 1980, Eisenhut le-ter.

The following submittal provides the necessary descripton of plant
hardware, administrative controls and general state of compliance
with the requirements of NUREG 0612, This submittal is organized in
accordance with the topical sections contained in the draft

Technical Evaluation Report prepared by EG&G Idaho, Inc. dated
January, 1982.

o | Overview

For the purpose of reviewing the applicability of NUREG
0612 to various load handling systems, tne weight of a
single spent fuel assembly and its handling tool vas taken
to be 1,000 lbs. Consequently those loads exceeding 1,000
lbs. were classified as heavy loads.

Heavy Lcad Overhesd Handling Systems

As previously described, the June, 1981 submittal reportad
the results of our review of plant arrangements to
identify all overhead hand.ing systems from which a load
drop may result in damage to any system required for plant
shutdown or decay heat removal. The following information
is a revision and update of the June 21, 1981, submittal.

Attachment 1 is a listing of every permanently installed
or planned crane or overhead handling system incorporated
into the design of the Wm. H. Zimmer Nuclear Power
Station. Each crane or load handling device can be
located on the equipment removal diagrams as referenced in




2.3

Attachment 1., Note the 100-Series cranes are those
located in the reactor building.

Attachment 2 provides a listing of those lcad handling
devices from which a load drop will not result in damage
to any system required for plant shutdown or decay heat
removal without taking credit for interlocks, technical
specifications, operating procedures or detailed
structural analysis. These cranes were excluded by
verifying through visual observation that su.fficient
physical separation from any load-impact point to safety
related equipment exists. The attached equipment removal
drawings provide sufficient detail to establish a
reasonable confidence level in this assessment.

Attachment 2 also lists those load handling devices which
were excluded from further consideration since they are
incapable of handling heavy loads. The consequences of a
load drop from these load handling devices are bonded by
the dropped fuel bundle acciden: as analyzed in the Zimmer
Station FSAR.

Attachment 3 is a listing of those permanently installed
overhead handling systems which because of their location
make lifts in the vicinity of equipment required for safe
shutdown or decay heat removal.

Attachment 4 provides justification for removing some
overhead handling systems from fulfilling the General
Requirements of NUREG 0612 Section 5.1.1 under specified
conditions which would normally exist during its use.
While being used under the plant conditions specified in
Attachment 4 the overhead handling systems carnot cdegrade
the shutdown or decay heat removal capabilities of the
plant. Administrative controls will be establishzd to
ensure that crane vse is restricted t» the conditions
specified in Attachment 4 or the General Requirements of
NUREG 0612 Section 5.1.1 will be satisfied during use
under other conditions. For those cranes listed in
Attachment 3, Load/Impact area matrices are included in
Attachment S,

The overhead handlin; systems which are listed in
Attachment 3 and no justification is given in Attachment 4
are those systems which shall meet the General
Requirements of Section 5.1.i of NUREG 06)2. These crancs
are listed in Attachment 6.

General Guidelines

The General Guidelines as presented in NUREG-0612 Section
5.1.1, shall be implemented at the time of fuel loa¢ or
when required as discussed in the followinj sections:




Section 2.3.1

"Safe load paths should be defined per the guidelines
of NUREG 0612, Section 5.1.1(1)".

As in accordance with Section 5.1.1 of NUREG 0612,
chose cranes defined to carry "heavy loads" with the
potential c¢f impacting equipment required and/or for
saf=2 shutdovn or decay heat removal (see Section 2.2
of this dccument) will have defined for each, "safe
load paths". The safe load path will "follow to the
extent practicable structural floor members, beams,
etc...." These safe load paths will be included in
procedures, on equipment layout drawings. On the
plant refuciing floor safe load pathes will be clearly
marked (via paint oi safety roping) where the load
shall be handled.

A8 1s the case with all procedures at the Wm. H.
Jimmer Nuclear Power Stzaticn temporary changes to
approved written wrocedures must be approved before
inplementing any work actior deviating from a
written procedure The procedures regarding move-
ment of "heavy loads" are no differernt. Th

normal approval cycle of any procedure includes
review by the Station Review Board.

Section 2.3.2

"Procedures should be developed and inplemented

5

the guidelines oi Section 5.1.1(2)".

Also in accordance with Section

for applicable cranes defined by

detailed procedures shall be writ joverning the
load handling operations of heavy ads over spen
fuel or safe shutdown equipment. uch procedures
shall be written and approved prio performing
applicable lcad handling operations following initial
fuel loading. Procedures shall contain detailed
rigging instructions including sling lengths, rope
diameters, shackle diameters and minimum ratings.

The procedure shall contain an isometric pictorial
diagram of the required rigging. Multi-use rooe
slings used at ZPS-1 are labeled with tags to
indicate their rated capacity. Some hegvy loads
ocated on the plant refueling floor ar& handled with
dedicated sling arrangements. These slings

labeled for their pérticular use(s).

applicable before use rigging inspections st
contained in the procedure:




Latches, fastenings and attachments f.- proper
operation.

Excessive wear and/or distortion or deformation.
Chemical or heat damage to materials.

Cracking, fraying or parting of equipment.

All end connections for damage.

Slings and ropes for cuts, crushing, kinks,
broken wires, unstranding or corrosion (no
than six randomly distributed broken wires
one rope lay, or three Droken wires in one
gtrand in onae rope lay).

Hooks and U-bolts for deformation or cracks
(shall not exceed more than 15% in excess of
normal throat opening or more than 10 deg.
twist) .

Chains for wea;, *wists, broken, cracked or
otherwise damaged links.

Examine sling or rove width or diameter for
indications of wear or faulty core support.

The procedure shall contain step-by-step load
movement instructions and shal) define the eQuipment
removal path as previously discussed.

Section 2.3.3

"Crane operators should be trained, gualified and
conduct therselves per the guideiines of Sectic:
e lsd [3)%

All personnel who operate cranes nr hoists at 2ZPS-1
shail be trained, qualified and conluct themsel-es
per the guidelines of Chapter 2-3 of ANSI B30.2-1976

Section 2.3.4

"*Special lifting devices should satisfy the
guidelines of ANSI-N14.6-1978",

In the June, 1981 and September, 1981 res
¢oncerning the state of compliance with th
guidelines of NUREG 0612 at the Wm. H. Zimmer Nuclear
Power Station, two special lifting devices were
identified. These special lifting devices are
identified as the reactor vessel head strongback and

po
he




the steam dryer/moisture separator strongback. At
the time of previous NUREG 0612 submittals the
Cincinnati Gas and Electric Co. was in the process of
obtaining detailed design and fabrication
documentation to establish the status of compliance
with the requirements of ANSI 14.6 as required by
item 4 of NUREG 0612 Section 5.1.1.

The subject special lifting devices were designed and
supplied by the General Electric Co. The following
information details the design, fabrication and
acceptance testing methods and controls which were
employed to ensure the load handling reliability of
the special lifting devices.

The subject special lifting devices were designed by
the Ceneral Electric Co. The design of each device
is presented on detailed engineering drawings. The
drawings indicate the specified materials and any
required heat treatment. Commercially procured items
are specified by manufacturer and catalog numbers.
The material is specified as per the referenced
catalog. The design drawings require welders and
procedures be qualified in accordance with ASME
Boiler and Pressure Vessel Code Section IX. Other

fabrication practices are specified on the design
drawings.

Quality Assurance requirements, required
documentation and control of fabrication records were
specified by General Electric Company QC Plans and
associated supplements which are available for
review. No limiting conditions for use of either
device were specified. The reactor head strongback
will be operated and stored in an environment which
is suited for human beings and such an environment
has no detrimental effects on the equipment as
designed. The steam dryer/moisture separator lifting
device was designed for the existing environment
during use. It can be immersed in water and will
operate reliably and safely at temperatures that
exist when the RPV head is removed.

The reactor head strongback was designed by General
Electric to lift the reactor vessel head. However,
since the reactor vessel head and the drywell head
were both manufactured by Chicago Bridge and Iron,
allowance has been made to lift both items with the
same strongback. The weight of the containment head
is less than or equal to the reactor vessel head.

The attachment points are also located in the same
dimensional relationship. Consequei.cly, although not
specifically designed for this purpose by General




Electric, the reactor vessel head strongback may be
used for both purposes. The design documents require
the attachment of nameplates to each device. The
nameplates indicate the design drawing number and the
rated capacity of the device.

The design documents for the special lifting devices
do not contain a critical items list. As previously
described the design drawings and other referenced
documents indicate any required material traceability
or special fabrication practices. In-process testing
was specified on the component d2sign drawings. The
specified in process testing involved magnetic
particle inspection, per GE specifications, of
structural welds prior to ard following the proof
load test. The crane hook engagement pins were
magnetic particle and ultrasonic tested, per GE
specifications, following the performance of the
proof load test. Final product testing was specified
on the design drawings. This testing involved, for
the reactor head strongback, a proof load test of 100
tons with 25 tons applied simultaneously to the four
lift points and for the steam dryer/moisture
separator strongback a proof load test of 104 tons
with 26 tons applied simultaneously to each leg c¢n a
194.25 inch spacing. As discussed above, for both
devices, magnetic particle inspection of structural
welds was performed following the proof load test.

Stress analyses which demonstrate margins of safety
are contained in the GE Design Record File DRF #F13-
00011. These files are open for audit at the General
Electric Company offices.

The designer has not specified permissible repair
procedures. Under the GE QA program any deviation
from design drawings or specifications during
fabrication are reported to the design individual.
The design engineer approves the disposition of the
equipment which includes repair procedures ox
retesting requirements as applicable.

Documentation received from General Electric lists
the safety factor of the head stepengback with respect
to yield as 4.1. Similarly the st.:am dryer/moisture
separator strongback safety factor is stated to be
greater than 3.33 with respect to yield. For both
devices the safety factor with respect to ultimate
material strength is stated to be greater than 5.C.
All intervening hardware between the strongback
proper and the lifted load are part of the strongback
design. These loads are very small in relation to
the design capacity. The reactor building bridge




crane 110 ton hook hoisting speed is 5.5 ft/min.
Based on this slow hook speed the subject special
lifting devices are adequate with respect to yield
point when dynamic loads are considered. The load
bearing pins, turnbuckles and cables are designed as
part of the special lifting devices. The stated
safety factors apply to all load bearing components.
The steam dryer/moisture separator lifting device
employs a four legged sling in its design. Each leg
has a documented 40,007 lb. working load rating and
was proof tested by the manufacturer to 80,000 lbs.
The four legged sling arrangement exhibits an
approximate 24 degrees to the vertical angle.
including a conservative estimate €or the strongback
weight of 20 tons the slings are determined to m=zet
requireinents of ANSI B30.9 while lifting the 51 ton
moisture separator.

Haraness tests were performed only on parts which
were heat treated for the required material
condition. The particular reﬂ”ire lents were
specified on the parts drawing. This requirement
applied to the crane hook adaAtor pins.

Lamellar tearing was considered in the design of
devices. No laminations were observed in
manufacturing when cutting plates or during magnetic
particle testing of the hook adaptor pins which are
of tubular configuration.

The design of each
turnbuckles at each
accomplish even load

The load carrying components that may becom
inadvertantly disengaged are fitted witk lo

devices. The steam dryer/moisture separator
strongback requires remote engagement with the
attachment points. The design provides for
sufficient clearance to allow simple rhtiﬂn
engagement. Remote indication is suppli confirm
engagament.

previcusly described, fabrication of the special
fting devices was accomplished u“der
guirements of the General "’ec ri
Product Quality Certifi
Elect *ic which
devices are 1in
ments of GE
specifications an
Deviations from oric
aprroved by design
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Section 2.3.5 "Lifting Devices not Specially Designed"

device, presently under fabrication, will be
installed using a special lifting device. Prior to
its iritial use the shield strongback will be
evaluated to ensure compliance with the design and
fabrication requirements of ANSI 14.6 The owners
responsibilities for acceptance testing, maintenance
and assurance of continued compliance will be
addressed as provided in this submittal.

The reactor vessel stud tensioning strongback was not
evaluated as a special lifting device. The stud
tensioners are used to tension and detension the
reactor head nuts and studs. The vessel head is
installed during these operations. Consequently the
stud tensioners and strongback cannot impact fuel in
the reactor vessel. The strongback will not be movea
in close proximity to the spent fuel pool.

The rigging used with all plant load handling systems
meets the requirements of ANSI B30.9. For those load
handling systems listed in Attachmer.. 6 additional
allowance for dynamic loading will be included as
follows. The capacity of the rigging will be
specified as the static load plus 1/2% of the static
iocoad for each foot/minute of hoist hook speed.

Table 1 is a revision of previous
details the load handling combinati
the plant refueling floor. These
combinations are composed of rigg
manufacturer at 200% of
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Periodic testing, maintenance and actions to ensure
reliable and safe operation of the special l.fting
devices used at the Wm. H. Zimmer Nuclear Power
Station sh2ll be implemented as follows.

In accordance with the requirements of NWUREG 0612 use
of the special lifting devices will be controlled
through detailed procedures. The special lifting
devices will only be used for their intended
functions as described by procedure. The procedure
will contain required precise visual inspections.
Subparts or assemblies will not be exchanged from one
special liftinq device to another. Each special
1ifting device is marked with its rated capacity on
its nameplate. Historical records of the svecial
lifting devices will be maintained as described in
ANSI 14.6. ¢tpecial lifting devices will be removed
from service as required by ANSI 14.6 Section 5.1.7
“bll special testing is completed to ensure
continuing compllance as described in ANSI 14.6
Section 5.3.3.

The proof load test performed as required bv General
Electric design requirements sat sfies the intent of

an initial acceptance test. eriodic testing
required by ANSI 14.6 Section - P
performed. It is our interp Letatl
device has not been used for a pe
year, this testing shall not be r
in this event, the test shall be
returning the device to service"
testing options.
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The special load testing prescribed

Section 5.2.1 shall be performed foll

maintenance or overstressing events as

ANSI 14.6 Sections 5.3.2 and 5.3.3. The reactor
strongback has no non-load-bearing functional
The remote engagement system and the engagement
display system of the steam dryer/moistu
strongback will be functionally tested by

as described in Sections 5.3 4 and 5

14.6.

All special lifting devices will L& visu
inspected by s.aff engineering personnel befcre

use; for intervals .ess than 3 months between use,
] ' not required.

the stearn
the *eactu
shield has




All cranes undergo an undocunented before use
inspection encompassing those items listed under
Section 2-2.1.2 of ANSI B30.2. All regular use
cranes, or standby use cranes being operated
regularly for more then a month, undergo a documented
monthly inspection of these same characteristics.

All cranes undergo a documented yearly inspection
encompassing those items listed under Section 2-2.1
of ANSI B30.2.

11 new, altered, extensively repaired, or modified
ranes will be tested as required by Section 2-2.z.1
and rated load tests will be performed per Section 2-

2.2.2 £ ANSI B30.2 with the following exceptions.
We believe that the requirement of Sections 2-
2.2.2.b.2&3 requiring full length travel of the crane
trolley and bridge while handling a 125% test locad is
inappropriate and unnecessary. The load test as
described in ANSI B30.2 may necessarily be performed
in the vicinity of safe shutdown or decay heat

emoval equipment, thus placing the plant in an
unsafe situation. We feel that this exception
be taken and is justifiable in certain si
where an inadvertant drop of the test
impact safe shutdown or decay heat removal

Preventative maintenance, equipment safety tagging,
adjustments and lubrication will be performed as
described in Section 2-%2.3 of ANSI B30.2.0. Wire
rope inspection, replacement and maintenance will be
conducted as described in Section 2-2.4 of ANSI
B30.2.

-
/

Lol 443

"The crane should be designed to meet applicable
criteria and guidelines of ANSI B30.2-1976, "Ove
and Gantry Cranes", and of CMAA-70, "SDelelcatlgnS
for Clectric Overhead Traveling Cranes". A
alternative to a specification in ANSI B30

/0 may be accepted in lieu of specific com

tha intent of the specificatlcn is satis{’

rhead

The miscellaneous h01st and trol

general areas of the plant are

constructed in accordance with

They are described by the arch t

manufacturer as "electric

refueling floor cranes inclu

the Reactor Building Crane.

the refueling floor were designed

accnrdance with ANSI B30.11. The Tu ';“N B1 i1ding

IR RO SDeLe




crane meets EOCI specification:. The Service Water
Maintenance bridge Crane complies with ANSI B30.2.

The Reactor bBuilding bridge crane design is described
in detail in Section 9.1.4.2.2 of the Wm. H. Zimmer

] Nuclear Power Station FSAR which is included with

s this submittal {(Attachment 7). 1In particular the
FSAR states:

"The cask crane will be designed; fabricated,
installed, and tested in actordance with ANSI
B30.2.0, Overhead and Gantryv Cran ° CMAA
Specification, AISC, AISE, aud ~tner applicable
manufacturers' association and 2ngineering
society codes."

The reactor building crane main hook is believed to
have sufficient design features to make the
.3 likelihood of a load drop extremely small as
T described in the Septembeir, 1981 submittal.

The lifting point safety factors for shield pl
L pool gates on the refueling floor are listed i
i 2. These lift points were uesxc:re'J to AISC co
o requiring a safety factor of QUMroxltately 1.6
L Design modifications will be completed to upgr
spent fuel pool plug attachment points. This
modification provides for the use of rigging rated at
twice the lifted static load.

The state of compliance to NUREG 0612 requirements
B for other overhead locad handling systems which may
LR impact safe shutdown or decay heat removal systems
2 as described in the September, 1981 submittal.

™
Us

- o | Interim Guidelines

Enclosure 2 of the NRC letter lists a series of Incerim
Actions to be applied for the control of heavy loads. n
May 1981 the Cincinnati Gas & Electric Company submitted a
response which described planned Interim Actions to be
implemented before initial fuel loading. n October 1982
additional information was supplied to clarify and update
our commitments with respect to the Interim Actions. The
Interim Actions will be met at the time of initial core
loading as follows:

»
4

(1) Licenses for all operating reactors not having a
single-failure-proof overhead crane in the fuel
storage pool area shkould be reviszad to include a
specificatica comparable to Standard Tecihinical
Specification 3.9.7, "Crane Travel - Spent Fuel
Storage Pool Building" for PWR's and Standard




Technical Specification 3.9.6.2, "Crane
Travel," for BWR's, to prohibit handling o€
heavy loads over fuel in the storage pool until
implementation of measures which satisfy the
guidelines of Section 5.1.

The main reactor building crane is used for handling heavy
lc~ds in the fuel storage pool area at the Wm. H. Zimmer
Nuclear Power Station. The 110 ton hook of the main
reactor building crane is designed with the following
single failure proof features described in the FSAR:

a) A redundant idler gear train, which is a duplicate of
the driving side gear reduction system (without drive
motor). Each gear reduction train has a 150% of
rated torque braking system.

Structural steel support upon which the drum barrel
will rest following gross failure of drum bearings,
shaft, or bearing support.

Redundant full capacity wire rope system.

Redund. it designed hook within a hook load
system.

In addition to t"e single failure proof design features of
the reactor building crane, the Wm. H. Zimmer Nuclear
Power Station Technical Specifications contain a LCO for
movenent of equipment over fuel assemblies in the spert
fuel pool. The technical specifications also contain
surveillance requirements to assure operability of the
crane inter’ocks which prevent travel over the spent fuel
pool.

=) on 5.1.%

hs shoul« defined
S 1

) .

Per the requirements of Section 5.1.1(1) of NUREG-06
equipment removal paths have been defined for all
handling devices. Equipment removal paths traverse
structural members as much as is practical. For tho
heavy loads which are determined to potentially impa
irradiated fuel in the reactor vessel or spent fuel ol
or safe shutdcewn equirment, the following additiona
controls shall apply:

a) avy load movements shal

11 be accomplished through
ed implementing procedures. The procedures
contain an equipment layout drawing which
indicates the equipment removal patl




The equipment removal path shall be physically
indicated by marks on the floor or a series of stands
connected with safety ribbon.

Temporary changes and revisions to such implementing
procedures shall be accomplished in accordance with
existing administative controls which apply to all
plant implementing procedures.

(3) Procedures should be developed and implemented
per the guidelines of Section 5.1.1(2).

Per the requirements of Section 5.1.1(2) of NUREG-0612,
procedures shall be develcped to detail load handling
operations for hoists determined to be operating over or
in proximity to irradiated fuel or safe shutdown
equipment. Such procedures shall be written and approved
prior to performirg applicable load handling operations
following initial fuel loading. Procedures shall contain
detailed rigging instructions including sling lengths,
rope diameters, shackle diameters and minimum ratings.
The procedure shall contain an isometic pictorial diagram
of the required rigging. Multi-use rope slings used at
ZPS-1 are labheled with tags to indicate their rated

capacity. tome heavy loads located on the plant refueling
floor are handled with dedicated sling arrangements.

These slings will Le labeled for their particular use(s).
The following applicable before use rigging inspections
shall be contained in the procedure:

a) Latches, fastenings and attachments for proper
operation.

Excessive wear and/or distortion and deformation.
Chemical or heat damage to materials.

Cracking, fraying or parting of equipment.

All end connections for damage.

Slings and ropes for cuts, crushing, kinks, broken
wires. unstranding or corrosion (no more than six
randomly distributed broken wires in one rope lay, or
three broken wires in one strand in one rope lay).
Hocks and U-bolts for deformation or cracks (shall
not exceed more than 15% in excess of normal throat

opening or more than 10 deg. twist).

Chains for wear, twists, broken, cracked or otherwise
damaged links.




i) Examine sling or rope width or diameter for
indications of wear or faulty core support.

The preocedure shall contain step-by-step load movement
instructions and shall define the equipmncent removal path
as previously discussed.

(4) Crane operators should be trained, qualified and
conduct themselves per the guidelines of Section
9:2+343)3

all personne1 h » ate cranes or hoists at ZPS-1 shall

be trained, gualified : conduct themselves per the
guidelines o: Ch

1 of ANSI B30.2-1976.

(5) Cranes should be inspected, tested, and
maintained in accordance with the guidelines of
Section 5.1.1(6).

See Section 2.3.6 for response.

as
inspection tools.

include the fcllow1nc

review of proced
or lifting devices and move
assure that sufficient deta
that instruction are clear a
visual inspections of load bea
cranes, slings, and special 1li
identify flaws r‘r ficxenci—
to failure of

repair and replaceme

and (4) verify that

been properly trained

specific procedures

loads, e.g., hand si
operations, and con
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ATTACHMENT 2

pg. 2 of §

129---Item 129 is a cart mounted winch used for removing control
rod drives from the primary containment. This device is not
an overhead handling system and control rnd drives can only

be removed with the unit in cold shutdown., Therefore this
device has been remcved from further consideration.

201---Item 201 is a 65 ton overhead handling system which would
be used to remove the high pressure feedwater heaters
from their cubicles if tube bundle replacement was ever
necessary. This lifting device is indicated on plant equip-
ment removal drawings but has not been purchased at this time.
The load impact point for this device, involves numerous
prices of equipment required for safe shutdown or decay heat
removal located in the plant auxiliary building. Purchase
and installation of this device will not proceed until the
need for removing the high pressure feedwater heaters exists.
If this is ever necessary a detailed review will be per-
formed at that time to ensure that the requirements of
NUREG 0612 are satisfied.

-Item 205 is a 7.5-ton overhead handling system used for
transporting various pieces of equipment located .n the

i

o
o
plant auxiliary building. The load impact area contains
-
=

no equipmen
moval.,

required for safe shutdown or decay heat re-

-Item 207 i omposed of two 2-ton overhead handling system
which are used to remove the offgas system prefiltering
guard bed rers and adsorption media. The load impact
area for tl device contains no safe shutdown or decay
heat remov equipment.,

-

-Item 208 is a 2 ton overhead handling system used to trans-
port plant ventilation fans and motors during aintenance.
The load impact area contains no safe shutdown or decay
heat removal equipment.

-Item 302 consists of a 13-ton overhead 1load
system used for removal of the mani condenser
water system water boxes. The load impact area
no safe shutdown or decay heat removal equipment.

-Item 303 consists of 4 overhead handling hoi w Hich are
for removing the circulating water system water boXxes
the main condenser. The load impact contains no
shutdown or decay heat removal systems.

consists of two 10-ton overhead handling
the turbine driven reactor feed pumps
There is a four-inch Main Steam
Feedwater pump rooms. However the

solated outside ot




Furthermore the pumps are in separate rooms and a load
drop in one room cannot impact the other. Therefore a
load drop will not impact any safe shutdown or decay heat
removal systems.

305---Item 305 consists of four 2-ton overhead cranes w tich handle
the reactor feed pump turbines and miscellaneous equipment.
The same situation as item 304 exists. If the turbine and/
or pump for the feedwater pumps were being serviced the steam
lines would be isolated external to the feedwater pump
roocm. The load impact area contains no safe shutdown or
decay removal systems.

306---Item 306 consists of two S5-ton overhead cranes which handle
miscellaneous equipment when servicing the main turbine oil
cooler. These cranes are presently not installed. However
the load impact area contains no safe shutdown or decay heat
removal systems.

is a 6-ton overhead handling system for manipulating
condensate and condensate booster pumps during mainten-
ance., The load impact area contains no safe shutdown or
decay heat removal systems,

308---This crane is a 12-ton crane over the emergency heater
drain pump for msintenance of that pump and/or motor.
A load drop would imp2ct no safe shutdown equipment or
decay heat removal systems.

--=Item 309 consists of two 25-ton overhead handling
of which only one trolley beam is installed.
will handle the Low Pressure Feedwater.
Drain Coolers which are located horizontally
side of the condensor., There is a 6-inch main
approximately S5-feet below the east end of this
ever the Drain Coolers are approximately 20-feet
trolley beam of this crane. The Drain Coolers wi
brought up to the same level as the crane
a grating level (there is no laydown area f{
on the 527' level). Furthermcre, in order to
Drain Coolers the unit must be in cold shutdown. Therefore
this crane will not be used unless in cold shutdown and
has a very low probability of i ]

401---This ane is a 7.5~

solid was irums or a truck transport of
The im ' contains no safe shutdown or decay heat
removal T

402---Item 402 is a 7.5 ton overhead
to manipulate solid radwaste drum

area., The impact area contains
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heat removal systems.

-Item 403 is a 7.5-ton overhead crane which is used to handle
solid radwaste drums when moving them from the storage

area to the budge crane for truck loading. The impact area
contains no safe shutdown or decay heat removal systems.

This crane is a 10-ton bridge crane located in the machine
or maintenance shop for lifting miscellaneous equipment in
the maintenance shop. A load drop would not impact

any safe shutdown or decay heat removal systems.

Item 405 is a 5-ton overhead crane which is in a room next
to the maintenance shop. This crane is used for lifting
miscellaneous equipment for decontamination. The load
impact area contains n» safe shutdown or decay heat removal
systems.

Item 407 is a 27-ton overhead crane which
the circulating water pumps and/or motors.
contains no safe shutdown equipment or decay
systems.

This crane is a 1-ton overhead crane used to install the
circulating water pump stop logs when servicing a pump.
The impact area contains no safe shutdown or decay heat
removal systems.

tem 409 is a 2-ton crane used to manipulated Chlorine
torage tanks at the circulating water structure. The
impact area contains no safe shutdown or decay heat removal

ems.

This crane consists of two one-ton overhead systems in
the circulating water structure for handling the diesel
driven and motor driven fire protection pumps and/or
motors. The load impact areas contain no safe shutdown
or decay heat removal systems.

Item 413 is a S5-ton overhead handling crane used to manipu-
late the service water strainers during maintenance. These
will be by “a<tﬂi during maintenance and a load drop will
not impact safe shutdown or decay heat removal equipment.

8-ton general service overhead
aneous equipment. The impact
wutdown or decay heat removal
i is a S5-ton overhead crane which is
shi“Allr slabs and miscellaneous equipment
area contains no safe shutdown or decay heat remove
systems,




416---Item 416 is a 1.5-ton overhead crane used for servicing
the Radwaste building ventilation fan's. A load drop
would not impact safe shutdown or decay heat removal
systems.

419---Item 419 is a 3-ton overhead crane which is used to
manipulate the circulating water make-up pumps and/or
motors within the pump cubicle. The load impact area
contains no safe shutdoewn or decay heat removal systems.
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HMENT 4

EXCLUSION
MS (FROM

a 20-ton monorail overhead ho
bundle remcoval and overhaul of the
Exchanger and RHR Heat tExchanger 1A and 18.
gparation exists 1nsuring that i1nadvevrtant
omponents would not degrade safe snutdown
emoval capacitye The 12 RBCCW Heat Exch
eparated by 12 fte from the north bank h)
nits and by twg floors from the RHR Heat
HR Heat Exchangers are located in separate
are located 2 floors below the 1B 3CCW Heat
Thereforey this crane need not S gener
requirements of Section Selel/NU )

J=ton overhead
outboard MS

1ft the associ

1inistrative ¢ )1s shall be applied to

main steam 'y s1abs are not removeag w
opene Inad t dropping of the main
abs after iso will not effect plant
"1larlys 1nad t dropping of any of tr
lation valve cor nents f feeawat=ar v
er have t released for maintenanc
3Nt safety or decay heat

1
| V¢

Maintenance

overhead 1Ng Syst:
and some Reactor “uil
Panel HZ22-P022 contai
e3ch main steam line an
Ow transmitters feedin
3sed sScramse i3sed uDc
a employed in the
can neitther cause
y functione There

eral quidelines of




p=

nanger
20-ton monorail overhead hoist
e removal and overhaul of tne
ere Sufficient separation exists to
tant drop of any component would not
0 any other system required for safe shut
eat re

[tem 12 ; 15-ton overhead handling systeme

physical separation exists insuring that i1nadver
)f the high pressure core spray pump components

ause damage to any other system required for sa
shutdown or decay heat removale

overhead handl

and some Rea

Panel H2Z2-P

switch for each main ste

3t ion loop flow transmitte
APRM flow biased scramse

proof criteria employed in
their failure can neither

of a safety functiones
ieet the general g 1el in

Uu

rhead handl
performance
ce required
formed with

cause gamaj




< [tem 128 consists of four S5-ton overhead handling systems
3 over the inboard MSIV'se Maintenance performed on 1Nhoar
main steam isolation valves or feedwater check valves can
only be nerformed in cold shutdowne [nadvertant daropping
of any main steam isolation valve components or feedwater
valve componentsy after they have heen released for
naintenancey will! have nc effect on plant decay heat
removale

Item 202 Miscellaneous Eguipment

-21abs

Item 202 is 8 Te5-ton overhead 10ad handling system
jesigned for transport of various equipment loucated in the

<
plant Auxiliary Buildinge The load impact Dint 35
notential for effecting the main steam lines 1n the main
‘ steam tunnele. Analysis by the architect «ngineer
- ¥ indicates tne main steamlines would not be effected by a
S load drope Therefore this crane need not meaet the enera
Y requilirements of section Selel of NURESG Q0612
o
' I[tem 203 Qiesel Generators
£ 204
lanned futur2 hoists for use in the giesel generatcr
roomsSe cach of the three diesels will pe serve y two 1=
ton and one 5-ton hoistse The accidental dropping of the
liesel engine component will have no effect upon any other
system required for safe shutdown or decay heat removale

Jnless the main steam lines are isolateds the turbdin

U
r

: building pbridge cranes shall pe administratively
restricted to handlin less than 24 tons in the Aar
jef ine )y rows L and R and columns l& and Z4. l shal
reclude a load drop on the main steam 1ine nd tursin
stop valves Furthermorey a l0ad drop i1mpacting +h
Reactor Protection Instrumentation will not effect 3 f ¢
r val Ipac




raveling screens from the service water structure
area for maintenancee. Since the entire traveling
3ssembly 1s about 85 feet h.gh and the maximum
the crane is about 50 feety the entire assembly
lifted and moved in one piecees The assembly wil
removed In several pieceses Each piece weighing no
than approximately 15 tonse A blockoge of the i1ntak
not possiblee A wall establishes two redundant flow
to the service water pump suction areas as shown on
equipment removal diagram M=1¢ sheet
impact will not reduce the safe shutdown or decay "
noval capacity - the systeme This crane ed no

he general quidelines of N Selel Of NURE Q&

’ T

De nerefore

Tower Make=-u t \ s

consists of two w S
which are used to move the circul
ind/or motors in and out 0of the

ane Zan 1mpact Service Water Motor
h contains service water pump lA c¢

to physical separations 3
eqrade the safe shutdown
of the plant,

ton overnead h
—l) D—\*.;p. L 0O C
or corrective
e service water pumpsSe A
1ICt Service Water Motor C
motor control center cont
125C ventilation cooli
3tion valves for those
nter contains a breaker
lation cooling fane Pt
yarate pairs of sarvice
fF Erit 12 empioyed
3ti1on O

paration

al afftec
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Page
LOAD/IMPACT AREA M 'RIX

CRANE: REACTOR BUILDING BRIDGE CRANE (MAIN HOOK 110T) 1HCO1G

tACTOR BUI \G-REFUELING FLOOR
LOCATION REACTOR BUILDIN EFUELING FL

IMPACT AREA
SEE M-17, IMPACT AREA BELOW SAFE
MOVEMENT LOAD PATHS

M-19 SHTS. 6, 8

COORDINATES 15-27: A~F
LOADS -5 A=F

- HAZ\RD _ HAZARD
SAFETY-RELATED SAFPTY~-RELATED
v W LIMINATI NAT
“ ELEVATION SOUTRENT ELIMINATION [ ELEVATION EQUIPMENT ELIMINATION

DRYER/SEPERATOR PIT

) } 627 l-gu N/A
PLUGS (3-40T, 1-44T)

DRYER/SEPERATOR POOL 627'-9"

N/A
CATE (23.5T)

FUEL POOL SHIELD PLUGS e CLOSE. PROX-
(127) 627'-9 IMITY TO
FUEL POOL

FUEL 00l CATES .627'-9"

¥ " FUEL POOL
(1-5.5T, 1-3.5T)

RX HEAD STUD REACTOR
TENSTONER (4T) 627'-9" VESSEL

SHIPPING CAST STORAGE

. - '- "
PIT GATE 627'-9 FUEL POOL
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Attachmen®
Paige >
CRANE!® REACTOR BUILDING SHRIDGE® CRANE (AUXILIARY HOOK

-

- rp—

« LOCATYON ‘ AEACTOR BUTILDING - “«F7URLING FLOOR
|
4 - A K S’ oTED FRCM
IMPACT AREA SEE M-17 AUXILIARY IOOIS RESTK D C
FUEL POOL INTERLOCKED ARE&

M-19 SHTS. 6,8;
COCRDINATES 15-28: A-F

—
E HAZARD IAZARD
SAFYTY-RELATED SAFETY=RELATED
ELIMINATIO 84 NAT
EQUIPMENT CATEGCORY N} ELBVATION | gqurement E}-‘}ﬂ};‘:ﬁﬁc’“

-

ELEVATICH

627 9* : . ‘
NEW FUEL SHIPPING CRATE 5210 on N/A
{1 TON)

FUSL CHANNEL SHIPPING 627: 44
CRATE (1 TON) 521* ©

CONTROL ROD SHIPPING 627"
CRATE (1 TON)
521°

627"
521'

INCORE DETECTOR
SHIPPING CRATE (1 TON)
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ITEM 119 CRANE: RHR PUMPS (4T) 1CH19RBA

_1HCI9RZR
1HC) ORBC
LOCATTON REACTOR BUILDING
IMPACT AREA
27-28: A-C M-19 SHTS. 4,5,11
LOADS .
1 T~ WAZARD [ wzam
SAFETY-RELATED . SAFETY-RELATED
LIMINATI MINATY
SRR EQUIPMENT Fearroory . | FLEVATION | pqurement | BEIMINATION
- LPCS PUMP OR
FLOOR SLAB (3T) 503'-7" OTHER RHR PUMP b
LPCS PUMP OR
PUMP MOTOR (2.T) 475'-6" OTHER RHR PUMP b
LPCS PUMP OR
PUMP. IMPELLER (2.5T) 475'-6" b

OTHER E' 'R PUMP
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Attachment 6

WILL MEET REQUIREMENTS

Main Reactor Buil”'ng Crane

Relief and Safety Valve Maintenance
Unit Crane

Recirculating Pump Motors Crane

Valve Maintenance Crane
Drywell Access Hatch Cover Crane

Low Pressure Core Spray Crane

RHR Pump Crane

and




LOAD IDENTIFICATION

Reactor Cavity Shield
Plugs (6)

Dryer Separator Pit
Plugs

Fuel Pool Shield Plugs

Drywell Head

RPV .tead Insulation

RX Head Stud Tensioner

Reactor Head

Steam Dryer

Steam Separator

Fuel Ponl Gates

Dryer/Separator Pool Gate

LOAD WGT

v
.

-

REACTOR BUILDING CRANE - 110 TON HOOK

(TOMS)

Pg ! of 2

DESIGNATED LIFTING DEVICE CONTROLLING DOCUMENT

(3) legged bridle sling rated at 180 cons
Max angle from vertical plane  44° : .402

(2 2 1/2" shackles . 402
2 legged bridle sling, 88 ton iating

Max angle from vertical plane 25°

() 1 3/8" shackle, (1) 24 ton rated sling
Vertical lift

RPV head strong back, (4 2.75'" turnbuckle,
(4) 2.5" shackles

Required rigging rated for 15 tors
Max angle from vertical plane 350

Stud Tensioner Strongback

RPV head strongback, (4) 2.75" {urnbuckles,
(k) 2.5'" shackles

Dryer/Separator Strongback, 1 1/2" IWRC legged
bridle sling

(4) 2.5" turnbuckles

Max angle from vertical plane 259

Dryer/Separator Strongback, 1 1/2" IWRC 4 legged
bridle sling, (4) 2.5" trunbuckles

Max angle from vertical plane 250

(2) 1 1/2" shackles, 11 ton rated 2 legged bridle
sling

Max angle from vertical plane 109

(2) 2" shackle 47 ton rated 2 legged bridle sling
Max angle from vertical plane 30°




MAIN REACTOR BUILDING CRANE - 110 TON HOOK
Pg 2 of 2

LOAD IDENTIFICATION LOAD WGT DESIGNATED LiFTING DEVICE CONTROLLING DOCUMENT
Shipping Cask Storage k. (2) 1.5" shackles 8 ton rated 2 legged bridle ME.RFP.407

sling
Max angle from vertical 10°

Reactor Service Platform . 1'"" 3 legged bridle sling
Max angle from vertical 359

Removable 1/2 Ton Jib Crane . i 3/8" shackle, 1 3/8" sling
Vertical lift

Channel Handling Boom " 1 3/8" shackle, 1 3/8" sling
Vertical lift

Equi-ment Hatch Cover Rigging rat:d greater than double static load

Refueling Canal Shield 30 Strongback, 60 ton rated rigging ME.RFP.

NOTE: Shackles were selected assuming a minimum breaking strength of six times safe working loads to yield a
safety factor of ten between minimum breaking strength and the selected usage. (does ot apply to fuel

pool stield plugs as previously described)




2 Reactor Building Crane

Description

The main purpose of the reactor building crane is e spent
fuel cask between th: cask transport vehicle, the § and the
cask decontamination pit in the reactor building. , purposes
of the reactor building crane include handling loads related to main-
tenance and replacement of equipment from the reactor building received
or shipped through the railcar loading facility.

The reactor building crane is a
overhead traveling cra: 71 a 110-ton capacity
capacity cuxiliary hoist a span of 126 feet 3 inches. The
arrangement oi the ¢ | ! reactor building is shown in Figure
1.2-15.

single~trolley top-running electric
main hoist, a 10-ton
general




The operating environn
for the rcactor crane.

mpe rature

105° F maximum
65° F minimum

Ambient Pressure (tornado)

300 mph (tangential)
60 mph (translational)
1 psi change in 3 seconds

Box girder to be nrovided with vent

change.
Earthquake

floor response spectra furn'she«

of zuxiliary and

num temperature to be ¢

>r impact tests.

idity was not specified in

y requirements were revie

the capability

ctor crane is
lding tem;
he need for
ction of the cr:
esign rated load
teperature
time the test will be
ambiert temperature.
for cracks following

Postweld heat trea
used. Preheat t«
procedures. All weld

The cask crane will be designed,

accordance with ANSI B30.2.0, C
AISC, AIS

neering soci

[or

and drain holes for above

lized

nressure

water.
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ruck frames
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REVISION
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1976

1

1100T contro

t‘hl}l.

by pendant
from one point

consists of welded box-type girders
of welde

.

4

steel construction. The

trolley side frames, sheave frames, and truck frames are of structural

steel w2lded constructi
for major field c

provided at

nnect
bumpers
ment.

are

LI

The rated full-Jjoad «
follows:

?&1}1{»}!0(}k

Rated full-Toad

Hoolk travel

Hoisting spued

»

\uxiliary Hoo

Rated full-
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Hook travel, ft

Hoisting speed,
ravel Speeds

Trolley trave

Bridge travel sp

The reactor crane runwa
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reactor building t
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being dis
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east
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is _rovid f

.

imits the cr

lodged from tt
The struc
(1) dead
11lowable

aple

ural portion
oad plus
stress, (2)
stress, (3) dead
not to exceed a factor
load plus SSE load not

stress.
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The lateral loads on the crane runway in the normal operating condition
were 20% of the sum of the weights of the lifted load and of the crane
trolley only, and seismic load of the de load of the crane in the
event of earthquake, applied at the top of the rail, one-half on each
side of the runway rail and shall be considered as acting in either
direction normal to the runway rail.

2.2.2 Safety Features

Single failure protection will be dusigned into the cash crane compo-
nents in order to assure safe handling of the spent fuel cask and other
heavy plant equipment. Thi: protection is provided by the rollowing
features.

9.1.4.2.2.2.1 Mechanical

Power from a single hoist motor is transmitted through a multireducticn
gearing system to the drum gear mounted on the barrel of the hoisting
drum. This reduction is defined as the driving reduction. On the
opposite end of the drum barrel is another drum gz2ar, again coupled to
an exact duplicate gear reduction system which has a spring-set elec-
tric shoe brake mourted on the high sp.ed low-torque pinion shaft
extension (Figure 7 '-4.) This second gear train is termed the idler
gear case, since in the normal function of the crane the only torque
transmitted backwards through the gear train from the drum gear is trhat
force required to accelerate the inertia of the gearing and brake wheel.
Each gear case is designed to handle 100% motor torque.

On the driving side of the system, the spring set 150% torque motor
brake is mounted on the motor pinion shaft extension. In order to give
redundancy to the gears, ciaafting, keys, and couplings used, the idler
gear case is applied and the spring-set shoe brake on the idler gear
case is also rated at 150% torque. This brake will be used along with
the other motor brake on the driving side to share the deceleration of
the hoist machinery and to hold a suspended load. The idler gear cuse
brake mounted on the high-speed low-torque pinion shaft extension is
also the brake to set and 4Yold the locad if a failure were to occur in
the driving gear case system. The brake would set through the use f
an overspeed device actuated by the speed -of the revolving drum.
prevent load drop due to drum bearing, shaft, or bearing support failure,
the lower periphery of the drum barrel at each end is encompassed by a
ciose-fitting (but not touching) structural support upen which the
barrel will rest if any of the failures mentioned previously shoull
occur. The lenugth of the drum system and the amount of drop are such
that the mismatching of the faces of the drum pinion and drum gear under
such a condition is still within the allowable alignment tolerances of

i

AGMA recommendations. Also, single failure impact will not exceed per-
missible stresses in the crane.

The redundant full-capacity wire rope system consists of two balanced
reeving systems utilizing two individual wire ropes rreved side by side
from the double-scored drum grooving through the upper and lower block

sheaves and to the double sheave-type equalizer. (See Figure 9.1-5)
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The main hoist cable is a l-inch diameter, 6 x 46 IWRC with a 7 x 7

IWRC cable center. The load is supported by 8 parts of rope (reeving)

for each cable system (16 parts total). Pitch diameter of the lead

sheaves is 33 3/4-inchet Pitch diameter of the running sheaves is

30 inches. Pitch diameter of the equalizer sheaves is 1i#.75 inches.

The maximum fleet angle of the main hoist cable is 1° 52'. Breakage |14
~{ one cable system will, of course, reduce the factor of safety in

half but not the capacity.

The stress in the lead line in the hoisting system at maximum design
speed with the d~.ign rated 'oad does not exceed 20Z of the published
breaking strength of the cal & The stat:z stress in the rope with
the design load stationary i % oif the published rated strength.
Lead line speed during hoisting or lowering with the design load is

19.2 fpm.

Since each system is reeved to both sides of the bottom block and upper
block systems, there will be no swinging or pendulum action of the

b’ ck upon failure of one system. Since failure of one hoist cahle
system would transfer the load on the equalizer entirely to the other
equalizer, there wculd tend to be a rapid displacemont during this
transition. (See Figure 9.1-6.) Maximum vertical travel is 1/2 inch
should one rope of the dmwal reeving system fail. This could result

in a high dynamic shock to the crine system and is prevented from doing
so by providing a two shock absorber arrangement for 2ach of the equal-
izers. This permits readjustment to be made slowly and smoothly, thus
preventing any appreciable load shock. Each of the equalizers is hung
from a main pivot mechanism, this support mechanism being redundant
within itself. The support system consiscts of a rhrough shaft which in
turn is encompassed by a hollow shaii, each of which is capable of
nandling the equalizer load forces. The ends of the internal shaft

are supported on a structural system which is part of the trolley frame.
The holiow shaft itself is several inches shorte: than the through shaft
and this hollow shaft would be supported by safety lugs should be in-
ternal shaft break at its ends or in any part of its length. Should

the internal shait break i.a the middle, the hollow shaft will in turn
take over and take full load responsibility. Vertical travel of the
main hoist will be approximately 1/2 in-h should one rope of the redun-| 3
dant reeving system fail.

In both the lower block and the upper block, the sheaves are mounted in
a structural cage system having supporting plates on each side of each
sheave. (See Figure 9.1-7.) Thus, the load being carried by the sheave
pin is shared by each of these diaphragm plates, and should a pin fail
on any particular one sheave, the sheave adjacent to it will still main-
tain ite integrity allowing system 1 or system 2 of the reeving to

take over the entire load. The bottom block hook suspension system con-
sists of a double main hook arrangement fitted one inside the other.
This arrangement provides redundancy without requiring special slinging
or hook box designs in lifting devices.

The hook system consists of what appears to be a conventiorn al bottom
’ Fr
" » »

block utilizing a "hook within a hook. In effect, there is a sister




REVISION 89

PS-
. DECEMBER 1982

hook suspended from a hollow hook shaft and within this outer sister
hook a section is milled out and an inner sister hook is inserted sup-
ported from an internal shaft. (See Fijure 9.1-8). Both inside and
outside sister hocks have the same contour and look to be cne and the
same. In supporting the hook shank »f the bottom block, each one of
these shanks is supported from its own crosshead and antifriction bear-
ing. Failure in any one porticn of the system will result in the
other's taking over its full load duties. The design of the crane per:
mits repair, adjustment, or replacement of failed active components or
subsystems. The crane will maintain a load in a sa‘e temporary position
should a tailure occur with a lifted load to allow for crane repair

or adjustment.

The ZPS-1 reactor building crane system is provided with spring bumpers
on the bridge to limit trolley travel and on the crane runway to limit
bridge travel in the event of failure of the limit switches. Limit
switches are provided to sense overtravel. The control system incor-
porates an overspeed control which s2ts the idler gear brake upon over-
speeds. Speed is sensed from the main hoist drum shaft. Circuit
breakers and thermal overloads are provided for the crane motors to
limit excess current 'nd high temperature which may result due to

maloperation or component failure.

In addition to the manufacturer's normal quality control inspection for
ensuring high quality, the main hook was ultrasonically tested and
magnetic particle inspected before and after a load test of 200% of

the design rated load at the manufacturer's shop. Certified test

results have been furnished to document the results.
9.1.4.2.2.2.2 Electrical

The rezctor building crane is furnished by the Harnischfeger Corporation
and utilizes and Electrotorque 300 control system for main and auxiliary
hoist control and a static stepless a-c reverse plugging control for

bridge and trolley motion.

Electrotorque is the registered trade name of the hoist coatrol system.
It converts three-phase a-c power to d-c power by means of thyristor
bridges. A shunt wound d-c motor serves as the electromechanical output
element. Tae d-c motor on the ZPS-1 crane is controlled in either the
constant torque mode ¢ the constant horsepower mode. The control
provides infinite speed control within its operating range.

A tachonmeter is used to obtain a signal propor.: aal to speed when
operating in the constant horsepower range. High speed at light loads
(3 times rated speed at no load) is obtained by field weakening. The
maximum developed torque of the hoist system is 140% »f the required
torque rating of the d-c hoist motor and less than the load-carrying

capability of the heist system.

The bridge and trolley contirol provides infinite variable speed control
between the minimum and maximum travel speeds and has no floating point.
The control portion of the crane instruction manual is provided by
Reference 1. Figure 9.1-9 shows the pendant control for the crane. The
same functions are provided in the crane cab for crane control.

9.1-16
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The hoist is furnished with a geared upper and lower limit switch. The
lower limit has a two-contact system switch connectea in series and
operated from a single mechanical drive. The purpose of this is to
protect against a frozen set of contacts. The upper geared limit
switch operates a control circuit limit switch by opening a reversing
switch control circuit, stopping the hoist motion, and setting the
brakes. A srpazrate block-type limit switch is provided to operate a
power circuit limit switch to positively interrupt the motor-raising
circuit and to set the brakes.

The control syctem also incorporates the use of an overspeed switch
driven from the idler gear train or the idler side of the drum. The
purpose of this switch is to "defeat" certainr brake circnits that can
be established by the crane operator should a hoisting motor or control
system fail. This overspced switch is adjusted to open the circuit

of both the spring-set motor brakes and the hoist control circuit so
that a load would immediately be held in suspension should the drive
motor overpseed 40%Z in the lowering directionm.

ihe control system also incorporates means of safely lowering a load
should there by a faflure either mechanically or electrically in the
drive systemn.

The main and auxiliary hoists are each provided «ith a d-c variable
voltage control system equipped with reginerative braking and two d-c
magnetic holding brakes. The d-c hoists motors are shunt wound and
rated for 230-Vdc service. The motors are rated at 40 hp aund 15 hp
respectively with a 1.20 service factor. The calculated max!{=mum con-
tinuous bhp required is 40 hp and 15 hp respectively for the main and
auxiliary hoists.

% full-capacity load can be lowered in a controlled mode at approxi-
mately 120% speed using the dynamic braking circuit in the system.

Under the worst conditions, which would include loss of power, defec-
tive gear train, defective mctor, etc., the load can still be lowered
oy using the brake release iever to open the holding brakes and lower
the load to the floor in a series of controlled steps.

Flectrical track limit switches are provided for the bridge and trolley
to prevent travel of the crane over the spent fuel pool. The crane
interiocked area is shown in Figure 1.2-15. Thus, the spent fuel
shipping cask or any other heavy object is never moved into a position
where an accidental drop could damage the spent fuel in the spent furel
storage pool.

9.1.4.2.2.3 Safety Evaluation

The ambien* temperature under which the crane is to opzarate does not
exceed 40° C. Stresses in all structural and mechanical parts will be
far below the endurance limits for infinite life of the various mate-
rials for both the rated crane capacity and the test load of 125%
capacity.
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In addition to the regenerative braking system for the main and auxil-
fary hoists, c¢wo d-c magnetic hclding brakes are provided. The trolley
is provided with one d-c magnetic holding brake, and the bridge is pro-
vided with two electric-hydraulic brakes.

Loads on the structural parts will vary but will not reverse. The only
critical parts with stress reversals will be the rotating parts, and
these are provided with single failure protection. Since the crane is
to operate under novmal temperature conditions and since the stress
levels are below the endurance limits for infinite life, testing of the
crane to 125% of rated capacity provides reasonable assurance that the
crane will not fail while handling a spent fuel cask.

During an earthquake, the crane bridge and the trolley could be dis-
placed but they will not leave the rails. The bridge rails are firmly
attached to the supporting concrete and steel superstructure, and the
trolley rails are firmly attached to the bridge girders. Locking pins
are provided for the bridge and uplifts are provided for the trolley
to prevent the crane from being disjodged during a tornado.

The cask crane will be tested to 125% of rated capacity at the low build- |
ing temperature (137.5 tons for the main hoist and 12,5 tons for the
auxiliary hoist). The ability of the crane to perform all its intended 14
functions will be demonstrated dur these tests and (critical areas

visually examined.

Operational tests and visual inspections are to be made at periodic
jatervals during the life of the craue to demonstrate its ability to
safely perform its functions. The crane hooks have been inspected by
the magnetic particle method and UT examined after the manufacturer's
200% full load proof test.

Bridge speed will be administrativel
speed tc 40 fpm when 1ifting heavy loads with (he main heoist. Full
rated bridge speed will be permitted when using the auxiliary hoist.

y controlled to limit the maximum
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Table 2

Point Safety Factors

Location
Reactor Shield Plug

Pool Plug

Refueling Slct Plug
Fquip. Hatch (el. 627'-9"
Equip. Hatch (el. 627'-9"

New Fuel Storage Vault Plu

Pool Gate No.

Pool Gate No. 2!

Pool Gate No. 2
3

Pool Gate No.

Skimmel Tank Cover
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