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1.0 Introduction 

1.1 Purpose 

The purpose of this Safety Evaluation Report (SER) is to demonstrate 
that all planned activities associated with the transfer of 
defueling canisters from fuel pool 'A' to the shipping cask for 
shipment off site and the onsite activities associated with the 
shipping cask can be accomplished without causing unacceptable risk 
to the health and safety of the public. 

1.2 Background 

A major activity associated with canister handling and preparation 
for shipment off site is heavy load handling in the fuel handling 
building (FHB). Reference 1 provides NRC approval of the THI-2 
heavy load handling program up to defueling, including load handling 
activities in the FHB, and also provides a list of associated 
correspondence between the NRC and THI-2. This SER expands the 
evaluations for heavy load handling presented in previous submittals 
to the NRC to include load handling durin& canister transfer and 
preparation for shipment. 

Fuel canister loading, transfer into the FHB, dewatering and 
placement in the fuel canister storage racks are addressed in the 
defueling SER (Reference 2). The defueling SER and the SER for 
Heavy Load Handling Inside Containment (Reference 3) address heavy 
load handling activities including canister handling through to 
placement in the fuel pool 'A' storage racks. 

The main hoist of the FHB crane is one of the cranes to be used for 
THI-2 load handling activities. It is the same crane used in the. 
THI-1 portion of the FHB and described in the THI-1 lifting and 
handling program. In Reference 4 the NRC provided their concurrence 
with the manner in which the FHB crane complied with the guidelines 
of NUREG-0612, Section 5.1.1. 

1.3 Scope 

This SER addresses major activities associated with preparation for 
shipment off site of all defueling canisters containing fuel 
debris. The actual sequence of the activities described herein may 
vary aomewhat depending upon the final designs of the canister 
handling and preparation for shipment equipment. These activities 
include removal of the canister from the fuel cacister storage racks 
in fuel pool 'A' and transfer to the dewatering station; final 
dewatering, weighing and preparation for shipment; transfer to the 
fuel transfer cask (FTC) loading station; loading each canister into 
the FTC; transfer to the Flm truck bay; lowering the FTC onto the 
shipping cask; lowering the canister into the shipping cask; and 
verifying conformance with the shipping cask certificate of 
compliance. 
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This SER also addresses the onsite preparation of the fuel shipping 
cask including unloading the shipping cask from the railcar0 raising 
the shipping cask and restraining the shipping cask in the upright 
position; preparation of the shipping cask for mating with the 
transfer cask; closure of the shipping cask; lowering the shipping 
cask to the horizontal position 0 loading onto the rail car; and 
removal to the site boundary. 

The safety issues associated with the shipment of defueling 
canisters once offsite are addressed in the shipping cask safety 
analysis report, Reference 5 and the Safety Analysis Report for 
Transportation of THI-2 Core Debris to INEL, Reference 16. 

-6- Rev. 1 
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2.0 Major Activities 

2.1 Plant Conditions 

The activities included in the SER are performed inside the FHB with 
the Unit 1/Unit 2 environmental barrier in place with the exception 
of the removal of the cask protective coverings. The transfer tubes 
between fuel pool 'A' and the fuel transfer canal may be open during 
canister transfer. The fliB truck bay roll up door may be partially 
open occasionally during cask loading. The FIIB ventilation system 
however, maintains air flow through the door opening from outdoors 
to indoors to minimize exfiltration. The operation of the aircraft 
missile shield will be controlled by Unit 1. Opening of the 
aircraft missile shield will be determined by operational 
considerations between Unit 1 and Unit 2 such as fuel shipments. 
This is consistent with the original licensing basis for Unit 1 and 
Unit 2. 

The north bridge and the on-site railroad tracks have been, or will 
be prior to shipping, inspected and certified by an outside 
consultant to be safe and acceptable for their intended use during 
the fuel shipping program. 

The jib crane and the jib crane support structure are inRtalled in 
the truck bay during the fuel shipping program. The support 
structure bridges the truck bay and door opening to allow free 
access to the truck bay for rail cars and trucks. The 15 ton jib 
crane may be used for both fuel shipping related activities and 
unrelated load handling activities. A 7.5 ton rating for the jib 
crane will be assumed for all fuel shipping related activ!tiea. 

Base plates which support the floor support brackets for the skid 
and the cask unloading station (CUS) legs are instailed below grade 
in the 301'-6" floor and have removable covers which are designed to 
support truck wheel loading. 

All modifications to the truck bay area are reviewed and approved by 
the TtU Unit 1 organhation. 

2.2 Preparation of Shipping Cask 

The following is the planned sequence of events which wlll precede 
the loading of the shipping cask. The sequence will be reversed 
following cask loading in preparation for offaite shlp~ent of the 
casks and will include verification of conformance with the shipping 
cask certificate of compliance. 

The NuPac 125-B Shipping Cask, mounted on a skid which Ia mounted on 
an eight axle flat bed rail car, is brought onto the site on the 
existing rail linea to a point outside the security fence protective 
area. The cask protective coverings (tarp, sunshield and overpacks) 
are removed at this point. The overpacks weigh approximately 12,450 
pounds each and the sunsh1eld weighs approximately ~00 pounds. 

The floor support brackets [or the skid and the C~S are installed. 
With the rail moat b:-ldRe installed, the rail car wtth the skld/cask 
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assembly is rolled into the truck bay and aligned with tht CUS. The 
rail car may extend into the exclusion zone, but no part of the 
skid/cask assembly will extend over the exclusion zone. The 
skid/cask assembly is disconnected from the rail car and connected 
to the CUS which lifts the assembly from the rail car. The rail car 
is removed from the ~·tilding and the assembly lowered onto the skid 
floor support bracke ~:. . When the skid/cask assembly is in place the 
CUS is removed and staged on the 305'-1" elevation of the truck 
bay. A saddle is attached to the cask trunnions. The cask 
hydraulic lifting assembly is attached to the skid and saddle and 
uprights the cask, and ratchet binders are used to connect the 
saddle to the jib crane support structure. The hydraulic lifting 
assembly is de-energized and the ratchet binders are used to make 
final level adjustments to the cask. The·hydraulic lifting assembly 
remains in place until the cask is lowered to the horizontal 
position. 

The 5,200 pound secondary containment vessel lid and the 3,000 pound 
primary containment vessel lid will be removed and stored in their 
respective truck bay storage stands using the FHB crane auxiliary 
hoist. The shipping cask loading collar (SCLC) which weighs 
approximately 36,000 pounds will be lifted from its storage stand 
and placed on top of the shipping cask by the FHB 110 ton crane. 
The system will then be ready to begin the sequence of operations to 
load defueling canisters. 

2.3 Preparation of Canisters 

2.3.1 Verification of Canister Integrity 

Canister integrity is initially verified by weighing the 
canister before and after storage in fuel pool 'A' to detect 
water inleakage. Each canister is weighed by the FHB 
canister handling bridge (CHB) after initial canister 
dewatering. After remaining in the racks for a minimum of 
two weeks, the canister is again weighed by the CHB. If the 
weight has increased (more than instrument repeatability) the 
canister is dewatered again and repaired, if necessary. If 
the weight is acceptable, the cover gas pressure is checked 
to further ensure that the cover gas pressure remains at 
approximately two atmospheres. 

Prior to shipping, canister integrity is verified by two 
methods. Following the dewatering and filling with cover gas 
at the dewatering station, the canister relief valves are 
removed and the caniste r is capped and observed for bubbles 
for a minimum of 5 minutes. The acceptance criteria is "No 
Visible Bubbles." Also, when the dewatered canister is moved 
to t he FHB racks prior to shipping, the weight is recorded. 
This weight is compared to the weight when the canister is 
moved to the loading station just prior to shipment. These 
weights mu3t agree within instrument repeatability. 
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Any canisters whose integrity cannot be verified will be 
treated as 'damaged' canisters. Procedures to repair these 
daQaged canisters will be developed and implemected on a case 
by case basis. 

2.3.2 Verification of Catalyst Function 

Prior to shipment each canister will be monitored for gas 
control. Canisters may be aampled for the preaence of 
hydrogen and oxygen to determine gas appearan:e rates. If it 
is decided to sample a canister, the sampling will take place 
after the initial dewatering and following an adequate 
holding period. The initial dewatering will occur either in 
the vessel or at the dewatering station. Following the 
initial dewatering, the canister is brought to the FHB racks 
where they will remain until they are sampled. The period of 
time that they are allowed to sit will be determined by 
sampling each type of canister several times. This will 
determine optimum holding times and general gas appearance 
rates. The holding time ia estimated to be between 2 and 4 
weeks. 

Following the holding period, the canister may be returned to 
the dewatering station where the sampling is performed or it 
may be sampled at its rack location. An evacuated 150 cc to 
300 cc sample vessel is connected to a long-handled 1/4-
Hansen connection tool. The dample vessel is then connected, 
via the long handled tool, to the 1/4• purge inlet connection 
on the canister, the sample is obtained by opening a remote 
valve connected to the vessel, and the vessel is then 
retrieved. The volume of the sample will ensure that the 
Hansen connection on t ,. canister ts purged as well as 
obtaining a part of the top volume .of the canister. This 
will be a conservative sample since, if there is 
stratification of the gases, released hydrogen ·will tend to 
migrate to the top of the canister. 

After the sample is taken, the canister may be dewatered 
again. The argon cover gas pressure is checked and brought 
to approximately 2 atmospheres, any remaining relief valves 
are removed, and the canister purge and drain linea are 
plugged. The canister ia then taken back to the racks, after 
performing the bubble test for canister integrity and 
weighing the dewatered canister as described in Section 2.3.1. 

The contents of the sample vessel will be analyzed for the 
concentration of hydrogen, oxygen, and nitrogen. The 
nitrogen concentration ia obtained to determine air 
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inleakage into the sample vessel. The oxygen associated with 
the air is discounted from the gas generation rate. The gas 
appearance rate is determined by taking the hydrogen and 
oxygen concentrations and dividing by the time elapsed 
between initial dewatering and obtaining the sample. This 
rate will be used in deter.mining the allowable storage time 
at TMl for canisters which have had their relief valves 
removed (with the relief valves in place, the canisters may 
be stored in fuel pool 'A' indefinitely). The allowable 
storage time is defined as the period of time from the 
canister final dewatering or purging (at which point the 
relief valves will be removed) to the departure of the 
shipping cask. This time will be determined by the following: 

A•f-p 
2R 

A•Allowable storage time (days) 
c-Maximum allowable concentration of H2 or 02 (percent) 
R•Cas appearence rate (percent/day) 
P-Shipping period (days) 

for the maximum allowable gas concentration of 5 percent and 
the estimated shipping period of 21 days the formula becomes: 

A • 1 - 21 
2R 

Theref~re, the allowable storage time represents that time 
period which the canister can remain stored at THI while 
still ensuring that the canister can be shipped without 
violating the allowable gas concentrations. If the canister 
is stored for a period of time that approaches the allowable 
storage time, the canister may be purged again and stored 
further at THI for the previously determined allowable 
storage time . If the sample taken shows that a higher than 
acceptable gas concentration (i.e. a lover than acceptable 
allowable storage time) would occur, the canister is brought 
back to the dewatering station and the 150 psig relief valve 
is replaced. The canister is then returned to the rack and 
allowed to sit for the appropriate waiting period. After the 
waiting period, the canister is sampled again and a new 
appearance rate is calculated based on t hi s and the previous 
sa~ple. If t hi s rate produces an acceptable concentration 
the canister is considered wready for shipoent.w If this 
rate is unacceptable, steps wil l be taken to resolve the 
proble~ on a case by case basis. 
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An alternate means of verifying gas control may be used. 
Following the initial dewatering, the canister pressure and 
temperature is checked. After the holding period, the 
pressure and temperature are checked again. If the pressure 
increase falls within the limits of the following table 
applying the appropriate temperature corrections, the 
canister is considered "ready for shipment." (This method 
may not be used if gas release from the canister is suspected 
prior to making the pressure measurement.) 

Measurement 
Precision 
(error) 

0.10 paid 

Observation Period 
2 week 3 week 

0.21 paid 0.41 psid 

2.3.3 Final Canister Dewatering 

4 week 

0.61 pdd 

Final dewatering is the dewatering performed where the 
canister is considered "ready for shipment". lf the canister 
is returned t o the storage racks after this dewatering and it 
remains there for an extended period of time, further 
dewatering may become necessary. 

During final dewatering, the void volume inside the canister 
is determined by comparing the initial weight of the canister 
to its dewatered weight. The weight of the water removed 
must represent at least 50% of the canister free volume, 
based on an eapty canister. If the cani ster is filled to the 
maxic um weight limit the ca nister will 1till be less than so: 
full based on calculation. 

2.4 Transfer of Canisters 

Following final checks and preparations, the canlst·er 1& ooved to 
t he FTC loading station by the FHB CHB. A single canister is placed 
in the support rack in the loading station. The FTC is rigged to 
the FHB 110 ton crane and the MHC is used to recovP. the first shield 
plug from the shipping cask. The HHC is ooved by the work platform 
jib crane !roo its work platform storage location and placed on the 
SCLC following alignment of the SCLC to the proper shipping cask 
cavity . When the HHC is in place, an interlock allows opening of 
t he SCLC foot valve (sliding door). The SCLC ioot valve is opened 
and t he H!IC grapple 1s lowered, engaged t o the shield plug, and 
raised , bringing the shield plug into the HI!C. The SCLC foot valve 
is t hen closed and the HI!C is returned to its storage location on 
the work platform with the s hield plug . 
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The FTC is moved from its storage stand in the truck bay to the FTC 
loading station by the Flffi 110 ton crane following the designated 
load path. The FTC is placed on its alignment plate on the loading 
station and the power source is connected. The FTC bottom doors are 
then opened and the grapple is lowered and engaged to the canister . 

The transfer of the canister now begins with the raising of the 
canister into the FTC. The c·anister is raised at a speed of no 
grea t e r than 1 foot per minute (fpm). As the canister breaches the 
surface of the pool water a spray of demineralized water, that has 
been borated to a minimum boron concentration of 4350 ppm, sprays 
the canister. When the canister clears the spray pattern the spray 
is stopped and the canister is allowed to drip for at least 2 
minutes prior to closing the FTC bottom doors. 

The FTC with the canister is then disconnected from its power source 
and moved through the designated load path to the shipping cask. At 
the shipping cask the FTC is aligned to the SCLC over the proper 
shipping cask cavity. When the FTC is in place and power is 
connected, an interlock allows the opening of the SCLC foot valve . 
The SCLC foot valve is opened and the FTC bottom doors are opened. 
The canister is lowered at either of the unit's nominal speeds of 1 
or 10 fpm until it is less th3n 1 foot from the top of the cask's 
lower impact limiter where the lowering speed will be automatically 
reduced to no greater than 1 fpm until the canister rests on the 
impact limiter. It is unlikely that binding will occur during the 
lowering of the canisters into the shipping cask. However, the 
distance the canisters have been lowered can be determined by the 
height encoder provided for verification that the canister has 
·bottomed out.• The FTC grapple is unloaded when the load cell 
indicates that the canister is resting in the shipping cask. This 
allows the grapple to be disengaged and retracted, the SCLC foot 
valve is closed and the FTC bottom doors are closed. Power to the 
FTC is disconnected and the FTC is then moved back to the loading 
station to pick up another canister. The MHC, with shield plug, is 
placed back on the SCLC, the foot valve is opened, the shield plug 
replaced and the foot valve closed . 

To prepare for the next canister t he MHC is lifted from the SCLC, 
the SCLC is rotated and aligned to t he next of the six outer 
shipping cask cavities . The center shipping cask cavity may be 
accessed at any SCLC orientation by r eversing the operation of the 
foot valve. Again, the MHC is used in the s ame manner as above to 
reoove t he shield plug, and t he ~IC is moved to its storage stand on 
the work platform. 
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3.0 Description of Equipment 

3.1 Fuel Transfer Cask Loading Station 

The FTC loading station platform and Canister Loading and 
Decontamination (CLD) System are designed to be used during the 
loading of fuel canisters into the FTC and to provide a means of 
decontaminating the canisters during the loading operation. Once a 
canister has been prepared for shipping it will be placed into a 
single canister storage rack under the loading platform by the Ftffi 
CHB. The FTC will then be placed on the loading platform and 
aligned to the canister below by ar alignment plate on the top of 
the platform. The FTC grapple will then be lowered to the canister 
and engaged. As the canister is lifted by the FTC hoist into the 
FTC, it will be sprayed by the CLD system with demineralized water , 
that has been borated. The region where the decontamination 
spraying is performed is provided with vertical shielding between 
the bottom of the FTC and the surface of the pool water. The FTC 
will then transport the canister to the truck bay for loading into 
the shipping cask. 

The upper platform of the FTC loading station will provide an 
equivalent of three (3) inches of lead shielding on the deck and one 
(1) inch of vertical lead shielding supported from the south edge of 
the platform. 

The structural portions of the FTC loading station are constructed 
of stainless steel and are designed in accordance with the ASME 
Boiler and Pressure Vessel Code, Section III, Division 1, 1977 
edition. The ASME code is used since the AISC manual of steel 
construction is ~ot applicable to stainless steel construction. The 
piping and spray ring are designed in accordance with ANSI 831.1, 
1983. 

The FTC loading station is braced to the defueling water cleanup 
sys:ec hose platform and to the load test fixture on the wall of 
fuel pool 'A', for stability. The vertical column support legs are 
shimmed as required to ensure proper bearing on the fuel pool 'A' 
floor. The top surface of the platform consists of an adjustable 
alignment plate to mate with the FTC and align it to the canister 
below. 

3.2 Fuel Transfer Cask 

The rTC is a lead shielded, bottom loaded, cylindrical cask capable 
of raising/lowering, fully enclosing and transporting a single 
defueling canister. k~ integrally counted, shielded bottom door 
provides the final closure of the cask during transport from the 
loading point in fuel pool 'A' and the unloading point in the truck 
bay. 

The FTC is approximately 17 feet, 6 inches high, on a 5 foot, 2 inch 
by 4 foot, 3 inch base, and weighs approli=ately 40,600 pounds when 
loade~ with a defueltng canister. 

-13- Rev. J 

0~59V 



15737-2-C07-lll 
SA-4350-3256-85-1 

TI1e canister is lifted into, and lowered from, the FTC by an 
integrally mounted cable hoist syste= using a center point grapple. 
The grapple system is the same as the grapple used in the canister 
transfer shield, has a rated capacity of 3500 pounds, and is 
discussed in Reference 2. The hoist and grapple are designed to 
safety factors of 6 and 10 for yield and ultimate strength, 
respectively. After being fully withdrawn into the FTC, the 
canister is held by the hoist/grapple system, and the bottom door is 
closed. Indication of the door being closed is provided by limit 
switches and canister position is given by a height encoder. 

The bottom door is designed to withstand a canister drop from within 
the FTC and, thereby, provide a redundant line of defense against a 
canister drop out of the FTC during transport. The bottom door is 
designed to fail "as-is" and is disconnected from its power source 
during transport. For these reasons the FTC is considered to be 
"single-failure-proof" with respect to a canister drop during 
transport. The FTC is not single failure proof while canisters are 
being raised or lowered. The consequences of a canister drop during 
this period are discussed in section 5.2.2. 

The lifting device for the FTC and its connection points to the FHB 
crane are designed to safety factors of 6 to yield and 10 to 
ultimate for a single attachment point based on the approximate 
design load of 22.8 tons (includes static load plus 15 percent for 
dynamic load). 

The FTC manual grapple release system consists of a cable attached 
to the grapple piston extension rod which is reeved through pulleys 
in the upper port ion of the FTC to an external takeup reel. The 
takeup reel is spr ing loaded and pays out and takes up cable as the 
grapple moves up and down. Due to the weight of the canister the 
grapple can be released manually only when unloaded. Hanual release 
is accomplish~d by pulling on the release cable along the outside of 
the r!C. To prevent inadvertant release due to misreev1ng the cable 
pulleys are equipped with cable guards. In addition, the takeup 
reel is equipped with dual limit switches on a pivoting base which 
trip the FTC grapple hoist on high release cable tension. The 
switches are redundant and the actuation of either switch will stop 
the grapple holst. 

3 . 3 NuPac Shipping Cask 

The NuPac 125-B fuel Shipping Cask has been developed as a safe 
means of transporting the TMI-2 core debris from the THl site to 
I.N£1. at Idaho Falls, ldnho. The design is opticized !or minimuc 
weight and maximum safety during loading, transport, and unloading 
operations. The shipping cask is a rail cask designed to transport 
up to seven (7) canisters per shipment. The cask provides two 
levels o! testable containment for the canisters during both normal 
and hypothetical accident conditions to comply with the requirements 
o! 10 CFR 71.63(b). Gross shipping weight of the sh ipping cask is 
approximately 183,000 pounds. The cask consists of an inn~r vessel 
und outer (lead shielded) cask. n1e inner Vt'SSel provides t he 
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primary containment boundary for the cask payload (canisters). The 
outer cask provides a secondary containment boundary for the payload 
and also acts as an environmental barrier. Each canister is axially 
protected by honeycomb energy absorbers located within the inner 
vessel at both ends of each canister. The outer, lead shi~lded cask 
is protected at each end by energy absorbing overpacks which consist 
of stainless steel skins filled with medium density, closed cell 
polyurethane foam. These overpacks also provide thermal insulation 
which protects seal areas during the hypothetical fire transient 
event. Due to the relatively low maximum heat loading of 100 
thermal watts per canister active cooling of the cask is not 
necessary. Additional details of the NuPac cask are provided in 
Reference 5. 

The following describes FTC/shipping cask auxiliary equipment 
associated with loading the shipping cask (dimensions and weights 
are approximate): 

o Shipping cask Loading Collar (SCLC) 

The SCLC will provide an interface between the FTC and the 
shipping cask and will also provide shielding of personnel during 
the loading of the shipping cask. The SCLC is currently 
comprised of t wo pieces - a fixed lover ring (1366 pounds) which 
is pinned to the shipping cask inner vessel, and a rotating upper 
disc (36,000 pounds) which includes the sliding door and 
auxiliary shield collar. The overall dimensions of the SCLC are 
79 inches in diameter and 44.5 inches high with an 11 . 5 inch 
protrusion on one side for the sliding door drive mechanism. 

o Hint Hot Cell (HHC) 

The HHC provides a means of removing the shipping cask shield 
plugs while maintaining s hielding integrity during loading of the 
canisters into the s hipping cask. During the loading sequence, 
the HHC will normally be handled by the HHC jib crane . The HHC 
may also be handled by the FHB crane main or auxiliary hook, as 
required. The HHC includes an integral hoist and ·grapple, rated 
for 1000 pounds, for raising/lowering the shield plugs. The 
hoist and grapple are designed with safety factor s of 6 and 10 
for yield and ultimate strength, respectively. The HHC is 5 feet 
9 inches tall with a 28 inch diameter base and a horizontal 
envelope of 5 feet by 3 feet 6 inches. The MHC weighs 
approximately 10,000 pounds. 

o HHC Jib Crane and Platform 

The HHC jib crane and platform provi de t he means and location to 
stage the MHC and s~ ield plug during the load ing of canisters 
into the shipping cask . The HHC jib crane is a 15 ton crane that 
has been derated to 7.5 t ons in order t o provide a safety fac tor 
of 10. The platform has a maximum horizontal envelope oi 19 
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feet by 22 feet and an overall height of 32 feet. The total 
weight of the platform and jib crane is approximately 66,000 
pounds. 

3.4 Cask Unloading Station 

The Cask Unloading Station (CUS) is a portable lifting device staged 
by the FHB crane and used to han~le the fuel shipping cask/skid 
assembly. It utilizes four screw jacks mounted on a frame which 
straddles the rail car with·the skid and cask mounted in a 
horizontal position. The CUS attaches to the transport skid. It 
lifts the cask/skid assembly so that the rail car can be removed and 
then lowers the assembly onto the skid floor support brackets. The 
CUS is then removed so the cask can be uprighted for loading 
operations. These steps are reversed to replace the loaded cask on 
the rail car for transport. The CUS is designed so that no single 
jack failure will cause an uncontrolled lowering of the load. It 
will have the capability to lower the load to the rail car or floor 
brackets should the normal powered means be lost during a lifting or 
lowering operation. 

The CUS is designed in accordance with ~~SI Nl4.6-1978, including 
Section 6 for critical loads. The design also includes the dynamic 
effects of normal movement as specified in NUREG-0612 for normal 
crane movement. The attachment points are also in accordance with 
~~SI Nl4.6-1978. The equipment may deviate from ANSI Nl4.6-1978 
paragraph 3.5.5 by blast cleaning prior to coating in accordance 
with Steel Structures Painting Council Surface Preparation 
Specification No. 10, Near White Hetal Blast Cleaning (SSPC-SPlO) in 
lieu of No. 5, White Hetal Blast Cleaning (SSPC-SP5). 

3.5 Cask Hydraulic Lifting Assembly 

The Cask Hydraulic Lifting Assembly (CHLA) is used to upright the 
fuel shipping cask for attachment to the jib crane support structure 
for canister loading, and to lower the cask to the horizontal 
position for transport. The CHLA consists of a saddle which 
attaches to the cask lifting trunnions, two hydraulic cylinders, a 
support frace for attachment to the skid. and hydraulic power and 
control systems. After the cask/s~id assembly is lowered onto the 
skid floor support brackets and the CUS removed, the CHLA is 
installed with the FHB crane. 

The hydraulic cylinders are of the multi-stage telescoping design 
with at least one double acting stage to allow precise cask 
positioning at the jib crane support structure. Each cylinder will 
be fitted with a hose break valve to prevent uncontrolled lowering 
of the cask in the event of rupture of any of the hoses or piping in 
the hydraulic circuit. The break valve also provides control for 
normal cask lowering. The cask will lower to its horizontal 
position over a time of 15 to 20 minutes. The cask can simila r ly be 
lowered to the hor izontal position should the normal powered means 
be lost during a lt!tlng or lowering operation. 
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The hydraulic cylinders of the CHLA are designed as dual load 
paths. Load bearing members of each will have a design safety 
factor with respect to ultimate (burst pressure) of five times the 
maximum combined current static and dynamic load after a single 
point failure. 

The cask lifting saddle provides the interconnection between the 
hydraulic cylinders and the cask. Once the cask is vertical, 
ratchet binders are connected to the saddle and jib crane support 
structure to make final adjustments and secure the cask for canister 
loading. Although the CHLA remains in place during loading, no 
credit is taken for the hydraulic cylinders as normal operating or 
seismic support of the cask. 

The CHLA is designed in accordance with ANSI Nl4.6-1978, including 
Section 6 for critical loads. The design also includes the dynamic 
effects of normal movement as specified in NUREG-0612 for normal 
crane movement. The attachment points are also in accordance with 
ANSI Nl4.6-l978. The equipment may deviate from ~~51 Nl4.6-l978 
paragraph 3.5.5 by blast cleaning prior to coating in accordance 
with Steel Structures Painting Council Surface Preparation 
Specification No. 10, Near White Metal Blast Cleaning (SSPC-SPlO) in 
lieu of No. 5, White Metal Blast Cleaning (SSPC-SP5). 

3.6 Cask Support 

Once the cask is secured to the jib crane support structure as 
described above, it is ready for canister loading. Structural 
support of the cask is provided by this connection to the cask top 
trunnions, and by the pivot trunnions attached to the skid which is 
in turn attached to the floor. 

The cask support members are designed with conservative allowable 
stresses under normal operations and during the inadvertent impact 
of the FTC with t.he shipping cask. The cask support members are 
also designed to withstand the maximum hypothetical earthquake (SSE) 
without yielding. The equipment configuration considered during the 
SSE is: uprighted cask with 0 to 7 canisters loaded in any cell 
configuration, SCLC in place on the cask, the unloaded jib crane, 
and the HHC with shield plug in its storage location on the jib 
crane platform. The FTC is decoupled from the stackup. The SSE 
design loading criterion envelopes the OBE caused stresses. 
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Generic Letter 81•07 of December 22, 1980 (Reference 6) requested 
that all licensees of operating plants review their controls of the 
handling of heavy loads to determine the extent to which the 
guidelines of NUREG-0612 are satisfied and identify the changes and 
modifications that would be required in order to fully satisfy these 
guidelines. This letter vas not originally sent to THI•2, but NRC 
letter of February 27, 1981, B. J. Snyder to G. K. Hovey (Reference 
7), informed TH1•2.that Generic Letter 81·07 is applicable to TH1·2 
and requested compliance with the generic letter. 

The submittals to the NRC requested in Generic Letter 81•07 were 
grouped into two phases. The Phase l submittal included an 
evaluation of such matters as safe load paths, operator training, 
crane inspection, etc. which essentially addresses the guidelines in 
Section 5.1.1 of NUREG-0612. Phase 11 included an evaluation of 
postulated load drops or a description of a single failure proof 
crane design which prevents load ·drops, depending upon the option 
chosen by the licensee. 

Prior to the submittal of Reference 3, TM1·2's responses to Generic 
Letter 81·07 have addressed heavy load handling associated with 
recovery activities prior to the start of defueling. The following 
discussion addresses load handling activities associated with some 
of the activities following the start of defueling, specifically 
canister handling in preparation for shipment and loading of the 
shipping cask. 

NRC generic letter 85·11 (Reference 8) vas transmitted to TH1·2 by 
NRC letter dated July 17, 1985 (Reference 9). This generic letter 
notes that based on the improvements in heavy load handlint obtained 
from implementation of Phase l of NUREG•0612, further action is not 
required to reduce the risks associated with the handling of heavy 
loads, i.e., implementation of Phase 11 of NUREG•0612 is not 
necessarily required . The discussion which follows demonstrates 
compliance with Section 5.1. 1 of NUREG-0612 (Phase 1) for all heavy 
load handling activities associated with canister handling and 
preparation for shipping off site. 

The heavy load handling cranes used for these activities are the 
fuel handling building crane (both maio and auxiliary hoists), the 
mini hot cell jib crane, and the canister lifting mechanism within 
the fuel transfer cask. The canister handling bridge will be used 
to transfer the canisters from the storage racks to the dPwatering 
station and from there to the fuel transfer cask loading station, or 
storage rack&, and is addressed in the SER for early defueling 
(Reference 2). 
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The following specific evaluations correspond to each of the items 
described in Section 5.1.1 of NUREG•0612. 

4.2.1 Safe Load Paths 

For the movement of heavy loads within the FHB associated 
with canister transfer and preparation for shipment, a safe 
load path has been defined. The designated load path, shovn 
as the transfer cask load path in Figure 4•1, minimizes the 
potential for damage to defueling canisters and other 
equipment important to safety. 

The load path avoids the defueling canisters staged in fuel 
pool 'A', the fuel pool 'A'/pool 'B' transfer gates, SDS 
equipment in fuel pool 'B' the defueling water cleanup system 
ion exchangers and the fuel handling building ventilation 
system. The loads will be lifted high enough to avoid any 
obstructions along the load path. The heavy loads, including 
the fuel transfer cask, will be lowered into the truck bay 
area south of the rail bay. ln particular, the fuel transfer 
cask will be lowered over its storage stand or the shipving 
cask which are more than 20 feet from the exclusion zone (see 
Figure 4·2) in the truck bay. The potential for a load 
hangup involving the FTC is reduced by minimizing FHB crane 
hoist movements while moving the bridge/trolley. 

Loads of up to 3000 pounds may be lifted up to 10 feet above 
the floor level in the exclusion zone (See Evaluation of 
Heavy Load Handling Operations at TMl·l; Volume 1 • Fuel 
Handling Building, Reference 10). 

All heavy load paths are identified in the appropriate 
procedures or unit work instructions. These procedures or 
unit work instructions contain a plant layout drawing which 
is marked to clearly define the safe load path handling area 
for the designated load. The safe load paths will be clearly 
marked on the floor and adherence to the safe load paths is 
insured by the 11ft supervisor. The lift supervisor is 
qualified per CPUN procedure 4000·ADH·3890.01 and has no 
other responsibilities except to direct ~he 11ft operation. 
Any changes to these safe load paths require a r~vision to 
t he appropriate procedures or unit work instructions. 

4.2.2 Procedures 

For heavy load handling op~rations over or in proximity to 
irradiated fuel or safe shutdown equipment, approved 
procedures or unit work instructions will govern the lift 
operation. These approved procedures and unit work 
instructions contain the sequence of steps necessary to 
complete the lift operation and also include rigging 
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maximum weight of the load, and the equipment to be used. 
The fuel handling building crane is operated in accordance 
with GPUN procedure 2502-1.2 (4220-IHP-3883.01). 

4.2.3 Crane Operators 

Overhead crane operators are trained and qualified in 
accordance with GPUN procedure 4220-ADM-3891.01 which 
qualifies operators in accordanc~ with ANSI 830.2-1976. The 
conduct of overhead crane operators is governed by GPUN 
procedure 2502-1.2, ·ruel Handling Building Crane Operation·, 
which is in accordance with ANSI . B30.2-1976. 

4.2.4 Special Lifting Devices 

The FTC and HHC will utilize special lifting devices to 
interface with the main hoist of the fuel handling building 
crane and the jib crane, respectively. The HHC may also be 
handled by the auxiliary hoist of the FHB crane. These and 
any other special lifting devices that may be identified 
later, will be designed, constructed, inspected and tested in 
accordance with ANSI Nl4.6. Safety factors will be based on 
the combined maximum static and dynamic loads that could be 
imparted to the special lifting devices (excluding seismic 
loads). 

4.2.5 Standard Lifting Devices 

Lifting devices that are not specially designed are installed 
and used in accordance with the guidelines of ANSI 
830.9-1971, "Slings" and used in accordance with the THI-2 
Lifting and Handling program. Sling rating is based on the 
sum of the static and maximum dynamic loads (not including 
seismic loads). 

4.2.6 Crane Inspection, Testing and Maintenance 

GPUN Procedures 4220-PHG-3883.01 and 4220-PMG-3883.02 govern 
the inspection and preventive maintenance of the fuel 
handling building crane and comply with ANSI 830.2-1976. The 
fuel handling building crane was load tested using a load 
th~t was 125% of the 110 ton rated capacity. The load test 
w1s performed prior to NlSI 830.2-1976. Tite newly assembled 
jib crane will be load tested in accordance with ANSI 
830.11-1980. Maintenance will be performed in accordance 
with ~~SI 830.11-1980 for jib cranes and ANSI 830.16-1981 for 
hoists. 

4.2.7 Crane Design 

The maximum loads listed for cranes in this section apply 
only to the activities within the scope of this SER. The 
design of the canister 11ft mechanism in the FTC is described 
in the defueling SER (Reference 2). 
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Fuel Handling Building (FHB) Crane - Main and Auxiliary Hoists 

The FHB crane was built prior to the issuance of ANSI 
830.2-1976 and CHAA 70-1975. This crane was designed to meet 
EOCI specification #61, which was later superseded by 
CHAA-70. Design evaluations comparing the crane design to 
the more recent specifications show that the FHB crane design 
meets the intent of ANSI 830.2-1976 and ~~ 70-1975. These 
evaluations have been accepted by the NRC in prior 
correspondence (Reference 4) for THI-1. As a result of these 
evaluations, the restart. protection criteria from CMAA-70, 
which were not addressed in EOCI specification 161, have been 
incorporated. Accordingly, the control switches in the FHB 
crane cab have been modified to include a spring return to 
the "OFF" position, to satisfy the protection criteria. 
Additionally, it was determined that modifications should be 
made to the FHB crane electrical interlock system in order to 
inhibit load handling in the east portion of the truck bay 
(see Figure 4-2). Work on this modification is presently 
scheduled to be completed prior to the start of canister 
shipping. 

In order to further improve the reliability of the FHB crane, 
the following modifications will be made: a second upper 
limit switch will be added, an emergency stop button will be 
added, and the remote control pendant will be relocated. 

Loads to be handled by the auxiliary holst will be limited to 
less than 6.6 tons in order to maintain a minimum safety 
factor of 6 to yield. 

The safety factors for structural (load bearing) components 
for the FHB crane are provided in Table 4-1. The safety 
factors for the main hoist are given relative to the design 
load of 110 ton and the FTC load including a maximum weight 
canister and load block (approxioately 22.8 tons). The 
safety factors for the auxiliary holst are given relative to 
the design load of 15 tons and to the defueling operations 
limit of 6.6 tons. The safety factors presented in this 
table are best engineering estimates by the crane 
manufacturer. 

Additionally, the FHB crane is designed to rema~~ intact and 
operational following a design basis seismic event with a 
maximum load attached to the hook. 

Mini Hot Cell (HHC) Jib Crane 

The HHC j1b crane will handle the HHC between the shipping 
cask loading collar (SCLC) and the storage location on the 
adjacent platform in the FHB loading bay. This crane also 
may be used to handle other heavy loads. The HHC jib crane 
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is designed in accordance with ANSI B30.11 and CHAA 
#74-1974. The HHC jib crane is additionally designed so that 
the SSE cannot cause the collapse of the crane or otherwise 
icpart unacceptable loads over the exclusion area or other 
safe shutdown areas. The structural safety factors imposed 
by the above specifications afford at least a 10:1 margin to 
ultimate material strength, based on the approximate design 
load of 7.5 tons. 
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Crane 
Structural 
Com2onent 
Wire Rope 
(ultimate) 

Mechanical Drive 
Train Gearing 
(yield) 

Shafting 
(ultimate) 

Hook Forging 
(ultimate) 

Cast Steel 
Drums & Sheaves 
(ulticate) 

Hajor Structural 
(yield) 

Components 
(Girders, etc.) 
(ultimate) 

Welds (yield) 
(ultimate) 

Table 4-1 
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Fuel Handling Building Crane Safety Fac tors 

Hain Hoist 

Safety Factor Safety Factor to 
to Rated Load FTC w/canister 
(110 t<'n) (22.8 ton) 

5:1 24:1 

2:1 9.65:1 

5:1 24 : 1 

5:1 24 :1 

5:1 24:1 

2:1 9.65:1 

4:1 19.3:1 

2.4 :1 11.6:1 
3.9:1 18 .8:1 

-2J-

Auxiliary Holst 

Safety Factor 
to Rated Load 

(15 ton) 
6.7:1 

2.7:1 

6.7:1 

6.7:1 

6.7:1 

2.7 :1 

N/A 

N/A 
N/A 

Safety Factor 
to Hax. Allowabl• 

Load (6.6 ton) 
15.2:1 

6.1:1 

15.2:1 

15.2:1 

15.2:1 

6.1 :1 

N/A 

N/A 
N/A 
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5.0 Radiological Assessment 

5.1 In-Plant Exposures 

5.1.1 External Exposures 

All individuals entering the fuel handling building will be 
monitored for external exposures in accordance with 
radiological control procedures. All personnel exposure will 
be maintained as low as reasonably achievable (ALARA) and all 
external radiation exposures will be maintained within the 
exposure limits established in 10CFR20. Administrative 
control points in accordance with the procedures will be used 
in order to assure specified dose limits are not exceeded. 
Extremity monitoring will be performed as needed in 
accordance with existing procedures. Radiological Controls 
Department personnel will monitor dose rates in the FHB 
during canister handling and preparation for shipment 
activities according to existing procedures. 

The following estimates of radiological conditions during the 
activities are presented for information only. These 
estimates are based on hypothetical source terms for an 
average fully loaded defueling canister. The source terms 
used for defueling canisters are described in Reference 2. 
Radiological controls required during these activities will 
b~ determined based on actual measured dose rates. During 
these activities it is assumed that personnel will be located 
on the dewatering station platform and along the edge of fuel 
pool 'A'. Note that these estimates do not include 
background radiation or sources not identified here. 

a. Transfer of canister from the storage racks to the 
dewatering station Maximum dose rates expected at 
various locations are given below. 

CHB Trolley 
Dewatering System Platform 
(6' from transfer shield) 
349'-6" el. 

5 m1111rem/br 
90-240 millirem/hr 

5-16 millirem/hr 

The max!~um dose rate on the Dewatering System (DS) 
platform, as sho~ above, is expected to last for a very 
short period of time (i.e., when the CTS collar is fully 
lowered in the pool water and the canister is drawn fully 
up in the CTS). The average dose rate on the DS platform 
during caniGter transfer operations are estimated to 
range from 50-100 millirems/hr depending on the location 
of the canister being transferred. 
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b. Canister dewatering The DS platform is shielded with 2" 
of lead. DS piping is routed below the platform. Reach 
rods are used to operate valves which are located und~r 
the platform. The platform was designed to maintain dose 
rates on the platform and on the FTC loading station froc 
the DS piping to aprroximately 2.5 millirem/hr. 

c. Canister transfer to the FTC loading station The FTC 
loading station platform is shielded with 3" lead. 
Access to the FTC loading station while the canister was 
being raised or lowered.is not normally expected. Dose 
rates during the transfer to the FTC loading station are 
estimated for the following locations. 

CHB Trolley 
Dewatering System Platform 
349'-6" el. 

5 millirem/hr 
40-75 m1llirem/hr 
16 millirem/br 

d. Canister transfer from the FTC loading station to the 
shipping cask The FTC is shielded with a total of 4-1/2" 
lead and 21

' steel. The bottom door is 5" lead or 
shielding equivalent. The maximum dose rates in the FHB 
will be less than 10 millirem/hr at a distance of 4 feet 
from the FTC. 

The total whole body exposure anticipated for the activities 
described in this SER is calculated to be 184 person-rem. 
!his total dose esticate is based on the following 
activities, person-hours and doses, end includes radiological 
controls support: 

a. Move shipping cask into fuel hand11.ng building and 
prepare for mating with FTC - 80 person-hours and 
negligible person-rem per 7 canisters (one shipping cask 
load) 

b. Weigh canister and transfer to dewatering station; 
dewater, weigh and sample canister; load canister in FTC; 
and transfer FTC to truck bay - 20 person hours and 0.6 
person-rem per canister. 

c. Lo~er FTC; mate FTC with shipping cask loading collar; 
conntC• FTC to its cc~trol panel; lower canister into 
shippin~ cask; dis~onnect control panel; and move FTC to 
storage s t and in truck bay or back to fuel pool 'A' - 8 
person-ho~rs and 0.10 person-rem per ~anister for seven 
canisters. 

d. Install shield plug and impact limiter into the shipping 
cask - 4.2 person-hours and 0.011 person-rem per canister 
for seven can1~ters. 
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e. Prepare shipping cask for transport offsite - 40 
person-hours and 0.14 person-rem per 7 canisters. 

Person-hours for radiological controls support is included in 
the above estimates. Based on job loading estimates the 
person-rem estimate !or radiological controls support is 49 
person-reo, and the total for all groups other than 
radiological controls is estimated at 135 person-rem. 

Due to the uncertainty in the person-hour estimate and the 
radiological conditions which will exist during these 
activities, it is estimated that the total exposure could 
vary by up to + 30 percent. Considering these uncertainties, 
a range of 130-to 240 person-rem has been selected to be used 
as the estimate for the performance of the activities scoped 
in this SER, including radiological controls support. 

5.1.2 Internal Exposures 

All individuals entering the fuel handling building will be 
monitored for internal radiation exposures according to 
established procedures. This monitoring will be accomplished 
by periodic whole body counting or bioassay, or both. All 
exposures to airborne radioactivity will be maintained ALARA 
and within the limits established in 10CFR20. Airborne 
radioactivity in work areas will be monitored according to 
established procedures. Air sampling for particulates will 
be performed using devices such as breathing ~~ air 
samplers and grab samples. Tritium grab sam~ will be 
taken as required according to established prv~edures. 

5.1.3 ALARA Considerations 

The objective of minimizi~g occupational exposure has been a 
major goal in the planning and preparation for all recovery 
activities. The actions that have been taken or are being 
planned will minimize the time personnel must work in 
radiation fields , maximize the distance between personnel and 
radiation sources to the extent practicable, and utilize 
shielding where appropriate to meet the ALARA objective. 
Protective clothing will be used as necessary to reduce the 
potential for external contamination and internal exposure of 
personnel. Execution of individual t~sks are maintained 
ALARA by a det 1led radiological review by Radiological 
Controls. 

Canisters are staged under water prior to removing them for 
shipment off site . When movi ng canisters from the fuel 
canister storage racks t o the dewatering station and fuel 
transfer cask loading station, the canisters are raised 
directly i nto the canister transfer shield and retained there 
until they reach their destination. 
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Shielding has been designed for components and structures 
that may present high dose rates during the activities 
described in this SER. 

The FTC loading station is shielded with 3" lead to ensure 
reasonably low dose rates on the dewatering station platform 
and around the edge of fuel pool 'A'. A shielded curtain 
extends down from the south side of the FTC loading station 
into the water to ensure no streaming occurs during canister 
transfer. The dewatering station platform provides shielding 
for any streaming which might occur from the east side of the 
FTC loading station. 

The dewatering station platform incorporates 2" lead 
shielding to shield operators from radiation from DS piping 
which runs under the dewatering station platform. Shielded 
handrails may be used to create a low dose rate area for 
operators during canister transfer operations. 

The canister transfer shield limits dose rates to trolley 
operators to less than 5 millirem/hr from the canister being 
transferred. In addition, dose rates around the edge of the 
pool are estimated to be less than 16 millirem/hr for all 
transfer operations within fuel pool 'A'. 

The FTC limits dose rates to less than 10 millirem/hr at a 
distance of 4 feet from the axis of the canister. 

At the FTC cask loading station the canisters are raised into 
the FTC where they remain until lowered into the shipping 
cask. The mini hot cell provides shielding of the canisters 
while the shield plug and impact limiters are installed on 
each canister cell in the shipping cask. Shield doors are 
provided at the bottom of the fuel transfer cask to minimize 
dose rates below the fuel transfer cask during transfer. 

Other features have been incorporated to ensure that operator 
doses are minimized. 

a. The canister grapple was designed to permit "blind 
grapple" and to permit cani~ter coupling while allowing 
for tolerAnces of the canister racks and the grapple 
mechanism. This permits a smooth and efficient operation. 

b. Dewatering syste~ piping and valves are located below the 
shielded platform where practical and reach rods are 
provided for valve operation. 

c. Sufficient shielding is present on the devat~ring system 
platform and handrails to ensure lov dose rates on the 
platform during all transfer operations. 
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d. A decontamination ring has been provided for final 
washdown of the canister prior to loading in the fuel 
transfer cask. This will min1m1ze the spread of 
contaminat1on during canister transfer and loadi.ng of the 
shipping cask. 

e. Canister dewat~r lng coupl1ngs have been des1gned to allow 
easy connect\,11/disconnection. Di.fferent s1ze couplings 
have been used for 1nlet and outlet to ensure easy 
identif1cation and to prevent misal1gnment. 

5.2 Releases to the Environment 

5.2.1 Normal Operations 

The activ1ties with1n the scope of this SER do not present a 
credible source of radi.oactive liquid release to the 
environment. The activ1t1es within the scope of this SER are 
not eipected to increase airborne radioactivity 1n the FHB. 
Since no significant changes in FHB airborne radioactivity 
are eipected, these activities w111 have negligible effect on 
offs1te releases. This conclusion is based on the following 
considerations. 

o The contents of the canisters are completely sealed 
during all activities except during connection to or 
disconnection from the Hansen fittings. 

o During these activities the canisters are at least 
partially dewatered so that the in-canister catalysts are 
activated. This will prevent the buildup of gas pressure 
and the relieving of internal canister pressure to the 
FHB atmosphere. 

o Canisters being transferred will be relatively free from 
loose surface contamination due to the washing action of 
the fuel pool 'A' water. 

o Airborne radioactivity potentially created by argon gas 
flowing through a canister during dewatering activities 
will be vented to the SDS off gas system. 

o A decontamination spray ring will be used at the FtC 
loading station to minimize any loose surface 
contamination adhering to the c~nister. 

o The FTC has bottom doors which create an enclosure which 
will minimize the creation of airborne radioactivity from 
the canister during transfer to the truck bay. 

Tritium exists primarily ss tritiated water. Due to 
evaporation, some of the tritium in fuel pool 'A' will become 
airborne. However canister handling operations will not 
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create new sources of tritium in the water or an increase in 
tritium releases to the environment. Any tritium release is 
monitored and maintained within Technical Specification 
limits. 

5.2.2 Accident Conditions 

As discussed in Section 6.0. the probability of criticality 
or load handling accidents is extremely small or negligible. 
However, previously postulated accidents have been evaluated 
for potential offsite releases. Reference 11 presents a vide 
range of potential accident scenarios and source terms, 
including releases from a defueling canister. The maximum 
offsite dose involving releases from a defueling canister 
dropped in the dry defueling canal and crushed by non-seismic 
equipment vas calculated to be 12 rem. This is the dose to 
the bone of an adolescent due to a two hour unfiltered 
release. The offaite releases presented in Reference 11 are 
bounding for the activities within the scope of this SER. 
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6.0 Safety Assessment 

This safety assessment evaluates the potential safety impact of heavy 
load handling, criticality and seismic events. 

6.1 Heavy Load Handling 

The description of heavy load handling equipment and the evaluation 
of load handling equipment and activities presented in Section 4.0 
of this S£R demonstrate that the potential for a load drop is 
estremely small. Heavy load handling devices are conservatively 
designed in accordance with industry standards . Heavy loads will be 
transported along a designated load path which minimizes the 
potential for damage to equipment important to safety. Cranes are 
inspected, tested and maintained in accordance with industry 
standards and are operated by qualified personnel. Additionally, 
the jib crane support structure has been designed to withstand the 
impact of the FTC with the shipping cask (when the shipping cask is 
in the uprighted position and restrained by the jib crane support 
structure) at 1 fpm horizontally or up to 5 fpm vertically without 
causing the failure of the jib crane support structure and/or loss 
of the shipping cask restraint function. 

6.2 Criticality 

1he analyses presented in the criticality report (Reference 13) and 
the boron dilution report (Reference 14) demonstrate that any fuel 
debris configuration will remain subcritical if the debris is in 
water which is at a boron concentration of 4350 ppm or greater. 
Since fuel pool 'A' is maintained at a boron concentration of 
greater than 4350 ppm, any postulated accident which results in a 
reconfiguration of the fuel debris (e.g., canister damage) will not 
cause criticality within fuel pool 'A'. Since each canister is 
transfer rtd individually, only an accident in fuel pool 'A' can 
result in d~mage to more than one canister. 

Evaluations have also been performed which demonstrate that an 
undamaged canister can be transferred in the fuel transfer cask 
(surrounded by a lead reflector) and not cause the keff of the 
canister contents to exceed 0.95 (Reference 15). 

6.3 Seismic Event 

In ~eneral, equipment that ia used or staged in the truck bay, 
including storage stands associated with the transfer and offaite 
shipment of de!ueling canisters, is designed such that the design 
basis seismic event vill not cause that equipment to fail/collapse 
in such a way as to cause damage to Unit 1 safe shutdown equipment 
or systems . An evaluation was performed for tanister and cask 
handling attivities in the truck bay area to estimate the 
probability of the failure of equipment and structures used to 
perform t he activity concurrent with the postulated seismic event . 
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When the probability and/or consequences were acceptable, no seismic 
analysis was performed. The fuel handling building crane is 
designed to withstand the design basis seismic event, while 
retaining its design rated load, per the TMl-1 final Safety Analysis 
Report. Additionally, analyses of the truck bay with fuel shipping 
equipment installed will be performed to ensure the truck bay floor 
can withstand the loads imparted to it, for all load cases. ~e to 
the low probability of a seismic event during the period when the 
FTC is stacked on the SCLC and shipping cask the seismic analyses 
will not include this case. 

The HHC jib crane will be seismically designed structurally; 
however, it will not be seismically qualified when loaded . 
Additionally, the cask righting system and CUS are not designed to 
withstand a seismic event while raising or lowering the shipping 
cask/skid. These determinations were made due to the very low 
probability of the occurrence of a seismic event while the jib crane 
is moving a hea'fy l oad or the cask righting system or CUS is raising 
or lowering the cask. 

The FTC loading station is classified as non-seismic, since the 
failure of the FTC loading station during a seismic event will not 
create any safety concerns. 
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7.0 lopact on Unit 1 

Although the fuel handling building crane and the truck bay are shared by 
the two units, their use by one unit or the other will be determined by 
operational considerations on a case by case basis. 

Because the Unit 1 and Unit 2 FHB both join a common area in the truck 
bay the activities described in this SER have been evaluated for the 
possible radiological impact on Unit 1. The following concerns were 
considered: liquid release, airborne release, and dtrect radiation. 

The activities described in this SER do not present a credible potential 
for radioactive liquid release to Unit 1. Any transfer of liquid, such 
as by the dewatering system, ia controlled and maintained within the Unit 
2 FHB. Since the activities described in this SER are not expected to 
generate significant quantities of airborne radioactivity, no increase in 
airborne radioactivity in Unit 1 is expected. 

During loading of the defueling canisters into the shipping cask, 
however, the canister sources may increase the gamma dose rates in the 
Unit 1 FHB. To ensure that there is minimal impact on Unit 1 operations 
and personnel exposures, operations in Unit 2 will be carried out in such 
a fashion that the dose rate in Unit 1 does not exceed 2.5 m1111rem/hr 
froo Unit 2 activities. The truck bay 1a normally considered part of 
Unit 1, however no Unit l work will be performed in the truck bay area 
when Unit 2 fuel shipment activities are being performed, without 
approved pr~cedures. Consequently, for the purpose of this dose 
assessment, the Unit 1/Unit 2 boundary was considered to be at the 
interface between accessible areas of the Unit 1 FHB and the truck bay. 
Specific points of interest are the 347'-6. el. of the Unit 1 FHB, the 
open stairway on the Unit 1 aide of the truck bay, and the environmental 

. barrier. The environmental barrier is an unshielded structure in the 
north aide of the truck bay which provides a separation of the Unit 1 and 
Unit 2 atmospheres below the 347'-6• elevation. 

The canister source term used to calculate the dose rates at the Unit 1/ 
Unit 2 boundaries vas more conservative than that used to predict average 

_dose rates to workers in Unit 2. Previous analyses were done to develop 
best estimates of anticipated dose rates. The analyses of Unit 1 dose 
rates were done to determine the maximum credible dose rate. Therefore, 
the source term used to predict Unit 1 dose rates included conservative 
parameters not used to provide best estimate average dose rat~ s. These 
parameters use a maximum amount of cobalt-60 expected based on B&W 
material assay of cobalt-59 present in core s tructural materials and use 
of hot channel fa c tor of 1. 9 to account for areas of the core where 
higher specific activity of radioactive materials may occur. Other 
conserva tive parameters used in previous analyses, e.g., maximum loaded 
canister and qo shielding credit for the canister or its internal 
structures, were maintained in the model used to determine the maximum 
credible dose rate in Unit 1. 

Activities carried out within the confines of fuel pool 'A' will not 
affect dose rates in Unit 1, due to the distance to Unit 1, nnd the 
shielding provided by fuel pool 'A' concrete walls. 
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Canisters are transferred from the FtC loading platform to the shipping 
cask via the .-rc. The canister is loaded into the, FTC at the FTC loading 
station. The FTC is tten moved along tlae west fiide of the FHB to the 
truck bay where it is lowered onto the shipping cask loading collar. The 
maximum dose rate at locations in Unit 1 from a single canister loaded in 
the FTC are given below for the following scenarios: 

Activity Dose Rates 

FTC during transfer 1.6 millirem/hr at Unit 1 FHB el 347 
FTC during transfer 1.7 m1111rem/hr at environmental barrier 
FTC during transfer 1.7 m1111rem/hr at Unit 1 atairwell 
FTC on shipping cask 0.3 millirem/hr at environmental barrier 
FTC on shipping cask 1. 7 m1ll1 re=/hr at Unit 1 stairwell 

In addition, the shipping cask may contain up to 7 canisters. The 
shipping cask was designed to meet Department of Transportation 
regulations for shipment on public highways. These requirements include 
a limit of 10 millirem/hour, 6.6 feet from the cask. The cask was 
designed to ensure that this limit would not be exceeded. The highest 
calculated dose rate from a fully loaded shipping caak waa 6.3 
m1111rem/hr at a diltance of 6.6 feet. 1'he total dose rate from a fully 
loaded shipping cask or from the FTC with a single canister and a 
shipping cask with up to six canisters is expected to be 2.5 
millirem/hour or leas at all accessible areas in Unit 1. Temporary 
shielding will be used, as required, to ensure the total contribution to 
Unit 1 does not exceed 2.5 millirem/hour from the shipping cask and the 
FtC. 

In conclusion, the activities described in this SER can be performed 
without an unacceptable increase in personnel exposure in Unit 1. 

ln addition, access to the FHB is gained via the FHB truck bay door. The 
aircraft missile shield for this door is controlled by Unit 1. Access to 
the FHB is frequently required during norcal plant operations; therefore, 
Unit 2 use of this door for fuel shipping activities will not affect 
normal operation of Unit 1. 

Section 6.0 of this SER demonstrates that the activities described in 
this SER will not have an unacceptable impact on the safe operation of 
nu-1. 
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8.0 Unrevi~wed Safety Question Evaluation (10CFRSO.S9) 

10 CFR SO, Paragraph S0.59, permits the holder of an operating license to 
make changes to the facility or perform a test or ezperi~:~ent, provided 
the change, test, or ezperiment is determined not to be an unreviewed 
safety question and does not involve a modification of the plant 
technical specifications. 

10 CFR SO, Paragraph S0.59, states a proposed change involves an 
unreviewed safety question if: 

a) The probability of occurrence or the consequences of an accident or 
malfunction of equip~:~ent important to safety previously evaluated in 
the safety analysis report may be increased; or 

b) The possibility for an accident or malfunction of a different type 
than any evaluated previously in the safety analysis report may be 
created; or 

c) Th~ margin of safety, as defined in the basis for any technical 
specification, is reduced. 

Canister h8ndling and preparation for ship~!ng is similar to normal spent 
fuel handling and shipping preparation. However, due to the nature of 
the ~l-2 fuel, certain additional activities are required that are not 
part of normal defueling activities. These activities include movement 
of canisters to a dewatering station, dewatering of canisters, velghing 
of canisters, and the use of a loading station and transfer cask. Normal 
fuel shipping activities place the shipping cask in the spent fuel pool 
whereas THl-2 will use th~ FTC to move fuel canisters to the shipping 
cask located in the FJm truck bay. Although both activities are 
basically similar, minor variations ezist. The planned activity is 
assessed below. 

Transfer to the dewatering station, final dewatering, weighing, and 
transfer to the loading station are accomplished either underwater or 
vithin the canister transfer shield and involve a single canister. The 
types of activities require~ for this process are similar to those 
described in Reference 2 and the safety aspects of heavy load handling in 
fuel pool A are addressed in the SER for Heavy Load Handling lnside 
Containment (Reference 3). Additionally, dewatering activities are 
similar to the dewatering performed for SDS vessels. 

The loading of the fuel canisters into the shipping cask is similar to 
normal fuel shipping activities. Fuel canisters are loaded into the FTC 
in fuel pool MAN and transported to the truck bay via a specified load 
path. This operation is similar to spent fuel transfer from the fuel 
racks to a shipping cask. TI1e proposed activity varies from normal in 
that normally fuel bundles are loaded into a shipping cask under vater 
where the proposed activity loads a single canister into the FTC which is 
above water. However, the canister ls raised directly into the FTC from 
a submerged position and the FTC is shielded to compensate for the loss 
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of vater shielding. Additionally, as stated in this SER, the FTC 1s 
designed to meet NUREG-0612 and to provide single failure proof 
protection against the drcp of a canister during transport. The movement 
of the FTC to the FHB truck bay is along a safe load path, as defined by 
Section 5.1.1 of ~~RC£-0612. Although the dropping of a canister is not 
considered to be a credible event, the consequences of a drop have been 
evaluated and are bounded by the analysis presented in Reference 11. 

The loading of canisters into the canister shipping cask froo the FTC aay 
be compared to the loading of fuel assemblies into a shipping cask 
underwater. In each case the entire operation is shielded, the first by 
lead and the second by vater. Note that the proposed fuel shipping 
activities involve more transfers froc the fuel pool to the FHB Truck Bay 
than normal fuel shipping since only one caniater is transferred at a 
time. The proposed loading operation is heavily shielded via the design 
of the FTC and the SCLC. Additionally, accidents involving more than one 
canister are precluded by design features. The canister shipping cask is 
designed to comply vtth the requ1recent& of 10 CFR 71.63(b). The caak 
restraint syst~m is designed to kee~ the cask upright under seismic 
conditions; since a drop of the FTC onto the canister shipping cask ia 
not considered credible, an accident involving more than one canister in 
the shipping cask is not considered credible. Hovever, the consequences 
of postulated events have been analyzed and are bounded by the analysis 
presented in Reference 11. 

10 CF~ 50.59 REVIEW 

To determine if canister handling and preparation for shipment activities 
involve an unrevieved safety question, three questions must be evaluated. 

Has the probability of occurrence or the consequences of an accident 
or malfunction of equipment important to safety previously evaluated 
in the Safety Analysts Report been increased? 

A variety of events have been postulated in this SER. lt has been 
demonstrated that these events are bounded by events in several 
documents previously submitted to the NRC. By analyzing the 
postulated events, it has been demonstrated that canister handling 
and shipping preparation activities vlll not increase the 
probability of occurrences or the consequences of an accideut or 
malfunction of equipment important to safety over those previously 
evaluated. 

Has the possibility for an accident or calfunctton of a different 
type than any evaluated previously in the safety analyst& report 
been created? 

This SER considers the spectrum of event types which potentially 
could occur during canister handling and preparation for shipment 
and compares these activities to those associated with a 'normal' 
defueling and with similar activities in previously submitted 
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SER's. These evaluations demonst~ate that the type events 
postulated in this SER are similar to and are bounded by previous 
SER's and the TH!-2 Final Safety Analysis Report (THI-2 FSAR). 
Therefore, the canister handling and prepration for shipping process 
has not created the possibility of occurrence of an accident or 
malfunction of a different type than evaluated in previously 
docketed licensing su~ittals. 

Has the aa rgln of safety, as defined in the basis r r any technical 
specification been reduced7 

Technical Specification safety margins at TM! are concerned with 
criticality control and releases to the environment. As 
demonstrated by this Safety Evaluation Report, Technical 
Specification safety margins vill be maintained throughout fuel 
handlin6 and fuel s hipping preparations. Subcriticality is 
maintained by design of the canisters, the FTC, and the shipping 
cask. Potential releases to the environ=ent are limited by design 
of the canisters and casks and by the FHB ventilation system and are 
bounded by previously submitted SERa. 

SUMMARY 

In conclusion, the canister handling and preparation for shipment 
activities do not: 

o increase the probability of occurrence or the consequences of an 
accident or malfunction of equipment important to safety previously 
evaluated in the TMI-2 FSAR and SER's, or 

o create the possibility for an accident or malfunction of a different 
type t han any evaluated previously in the TMI-2 FSAR, or 

o reduce the margin of safety as defined in the basis for any 
technical specification . 

Therefore, the canister handling and preparation for shipment activities 
do not constitute an unrevieved safety question. Furthermore, no 
Technical Specification changes are required to conduct the activities 
bounded by this SER. 
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9.0 Environmental Assess:ent 

The activities associated with canister l•andl1ng and preparation !or 
shipment have been assessed and it has been concluded that these 
activities will be perforced with no unacceptable consequences to the 
health and safety of the public or vorkers. 

Releases to the public resulting fro: planned can1ster handl1ng 
activities are not expected to be significant. Past releases of 
radioactivity to the environment have been vell vithin the li:its of the 
TMI-2 Environ:ental Technical Specification. Specifically regarding the 
potential for a tritium release, Section .5.2.1 states vhy releases to the 
environment vill not be significant. ln order to further limit the 
potential for environmental releases due to canister handling, loose 
contaQination vill be re:oved by spraying the canisters, the FTC botto= 
doors v1ll be closed during canister transfer and the canisters vill be 
sealed during all handling activities. 

A single accident vith the potential for offaite dose consequences has 
been evaluated. This accident is the dropping of a defueUng canister. 
The analysis of this accident vas performed using extremely conservative 
assumptions in order to provide bounding results. Using the conservative 
assumptions the results were found to be within past analyses that have 
been found to have acceptable consequences. The canister drop resulted 
in doses that were less than a fuel handling accident as described in the 
TMI-2 FSAR.. 

Therefore, the planned activities will be performed with no significant 
environcental impact. 
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10.0 Conclusion 

The descr.iptions and evaluations presented in this SER demonstrate that 
activities associated with fuel -:anister handling and preparation for 
ship3ent will be performed in a safe manner. Accident conditions will 
not result in a criticality event nor will they cause site release levela 
which ezceed a l lowable limits. Normal site releases are also shown to be 
within allowable limits. Consequently it can be conclujed that the 
activities described in the SER can be performed without unacceptable 
risk to the health and safety of the public. 
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