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Abstract — A dual purpose (storage and transport) metallic cask, able to accommodate 21 fuel assemblies coming from the
Trillo Nuclear Power Plant, has been designed and licensed in Spain in accordance with applicable national and international
regulations. The overall process took around 4 years and manufacturing of the first units is expected to take place in 1997. The
present article gives some insight into the main design features and licensing issues. This development is part of the overall high
level waste management strategy for the Spanish nuclear programme,

INTRODUCTION

ENRESA, Empresa Nacional de Residuos Radiac-
tivos, S.A., is a National Agency entrusted with the
responsibility for the management of all radioactive
wastes generated in Spain. In the intermediate and high
level waste areas, the key actions undertaken by
ENRESA to guarantee continuity in the operation of the
plants have consisted in extending as much as possible
the pool capacity of the plants by installing new com-
pact storage racks.

For the out-of-pool storage at the reactor sites. until
a Centralised Interim Spent Fuel Storage Facility
(CISFSI) comes into operation, ENRESA decided to
provide additional storage by means of dual purpose
(storage and transport) metal casks. The selection of this
concept was made after a thorough evaluation of the
potential alternatives, mainly based on the following
factors:

(I) The solution had to be able to accommodate a small
production rate (=21 tU.y ') up to the year 2010.
The concept to be selected should not interfere with
the normal operation of the plants.

The solution should be as modular as possible to
minimise initial investment and to accommodate
casily the storage demand.

[t should be compatible with the system to be selec-
ted for the CISFSI and as much as possible with the
future repository installations.

Ideally, future transport of the storage units to the
CISFSI should take place without further handling
of the spent fuel stored.

The storage units should not complicate or increase
future dismantling actions to be undertaken at the
plants.
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The dual purpose casks would serve both for the stor-

age of spent fuel at the site and for transporting it to
the CISFSI once it becomes available. At the CISFSI
they could be used as storage units without requiring
additional handling of the spent fuel, or transport units
(after unloading their contents) for further fuel ship-
ments to the CISFSI facility.

A contract was awarded to NAC International under
a cooperative agreement between VEPCO, EPRI and
ENRESA to finance the development of this concept.
The cask designed by NAC, known as the NAC-STC,
was licensed by the US Nuclear Regulatory Com-
mission (NRC) for the transport (in 1994) and storage
(in 1995) functions.

The design of a cask similar to the NAC-STC, able to
accommodate the spent fuel discharged from the Trillo
Nuclear Power Plant, was awarded to the Spanish
company Equipos Nucleares, S.A. (ENSA), which
specialises in the construction and design of primary
nuclear components, fuel racks and storage and/or trans-
port casks. This cask, known as the ENSA-DPT (the
DPT cask), has obtained the final approval, both for
transport and storage functions, from the Spanish regu-
latory body, the Consejo de Seguridad Nuclear (CSN).

THE DPT PROJECT

Aside from ENSA, other companies participating in
several aspects of the design were Empresarios Agru-
pados S.A. (overall design and licensing follow-up and
review for ENRESA), Principia-EQE (several impact
analyses) and NAC International (nuclear calculations
and design review).

DPT cask characteristics

The DPT cask (Figure 1) is designed to store and/or
transport 21 intact PWR fuel assemblies of the KWU 16
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X 16-20 type. The DPT cask complies with applicable
Spanish regulations''” and with the International
Atomic Energy Agency (IAEA) Safety Series No 6.
The design also meets the USA transport regulations of
10 CFR Part 71 and the corresponding storage ones
included in 10 CFR Part 72

The DPT cask body (Figures 2 and 3) is a smooth
right-circular cylinder of multiwall construction con-
sisting of stainless steel (SS) inner (40 mm) and outer
(70 mm) shells, separated by a lead gamma radiation
shielding (104 mm), which is poured in place. The inner
shell is designed from a centre section of Type 304 SS
with Type XM-19 SS inner shell rings at each end. The
outer shell is Type 304 SS. The inner and outer shells
are welded to the Type 304 SS top forging, which is a
ring machined to mate with the inner and outer lids. The
inner and outer shells are also welded to the Type 304
SS bottom, which consists of two forgings and a plate.
A neutron shield annulus surrounds the cask outer shell.
The neutron shield material is a solid synthetic polymer,
NS4FR, which is enclosed by a Type 304 SS shell
(6 mm) with end plates (12 mm) welded to the outer
shell. Two relief valves are provided in the bottom of
the neutron shield for the safe release of NS4FR off-gas
that may result during a severe thermal accident con-
dition (fire). A layer of NS4FR enclosed in the cask
bottom also provides neutron shielding. In the storage
mode, the DPT cask utilises a cover containing 25 mm
of NS4FR on top of the outer lid.

The DPT cask dual-lid design provides a redundant

Outer lid

closure system and protection of the vent and drain
ports, both located in the inner lid. The inner lid
(200 mm of Type 304 SS) and outer lid (140 mm of
17-4 PH SS) are circular plates bolted to the top forging
through 42 and 36 bolts respectively. Both lids are
recessed into the top forging. The vent and drains ports
are recessed into the inner lid and are protected by a
SA 240, Type 304 SS port coverplate with two metallic
O rings.

During storage and transport, the outer lid protects
the inner lid and the vent and drain ports from tampering
and external impacts. There are two penetrations in the
top forging: an interlid port, which serves as a drain for
the interlid region and as a port to backfill the interlid
region with helium after installation of the outer lid: and
a pressure port, which houses a transducer to monitor
the pressure in the interlid region during storage. These
two penelrations are protected by a precipitation
hardened SS port cover with two metallic O rings.

Redundant lifting capability for the DPT cask is pro-
vided by four lifting trunnions bolted to the top forging
at 90° intervals. Rotation trunnion recesses are located
on the outer shell near the bottom of the cask to allow
the cask to be rotated to the horizontal position. A bear-
ing ring, fabricated in hardened SS, is embedded into
the recesses in order to avoid wear on bearing surfaces.
Only two diametrically opposite lifting trunnions are
required to handle the cask. The other two additional
trunnions are provided only for those facilities requiring
redundant lifting.

Cask body ¢ 2177 mm diam.

Inner lid

21 element fuel basket

Neutron shield
Between vertexes 2368 mm

Lifting trunnion

Rotation trunnion

Figure |. ENSA-DPT cask: body. inner and inner lids.
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Thirty-six explosively bonded copper/Type 304 SS
fins are located in the radial neutron shield to enhance
the heat dissipation capacity of the DPT cask.

The DPT fuel basket (Figure 4) can handle 21 PWR
fuel assemblies. The basket design uses thirty-one high
strength SS support discs to host the fuel assemblies in
Type 304 SS Boral encased tubes. The Boral provides
criticality control in the basket. The support discs are
spaced and retained by Type 630, hardened SS nuts on
eight 31.17 mm diameter Type 630, hardened SS thre-
aded rods. Twenty-six aluminium alloy heat transfer fins
are supported by the threaded rods and spacer nuts,
which also support and locate the S8 support discs.

The DPT cask (Figure 5) is equipped during transport
with impact limiters which are bolted over each of the
cask ends to ensure that the design impact loads for the
cask are not exceeded for any of the defined normal
operation or accident drop conditions. The impact limit-
ers consist of redwood and balsa wood completely
enclosed in a SS shell; they are designed to absorb the
energy of a cask drop by wood crushing. The impact
limiters are 3140 mm in outside diameter, 1118 mm
deep, and overlap the ends of the cask by 310 mm.

The cask weighs 114,000 kg when fully loaded with
21 PWR fuel elements and with the impact limiters
installed ready for transport. The weight in the storage
mode is 105,000 kg, being the maximum weight
108,000 kg when the cask is under the hook. loaded
with 21 design basis fuel assemblies (water inside the
cavity, without the outer lid in place, and with the yoke).

Table 1 shows the DPT cask main parameters.

Upper trunnion Gamma shield

Neutron shield

STRUCTURAL ANALYSIS

The more severe structural requirements imposed
were those related to hypothetical accident conditions
during transport. The design specification for the DPT
cask indicated that the different components of the con-
tainment had to be designed according to ASME III
NB. Furthermore, the basket had to be designed accord-
ing to ASME III NG, and other components related to
shielding. heat removal, etc., were specified to meet
ASME VIII Div I. The NRC Regulatory Guides 7.6 and
7.8 were also to be applied to the cask structural design.

One of the most demanding conditions for the con-
tainment components was originated by the possibility
of buckling during a 9 m vertical drop. On the basis of
the results of this analysis, and according to ASME
Code Case N-284, the upper and lower inner shell rings
had to be changed from 304 SS to type XM19 SS.

Every normal and hypothetical transport accident was
associated with a combination of various load types.
which defined the total load criteria for each accident
condition. The load types included thermal stresses,
external and/or internal pressures. bolt preload, inertia
and impact loads. The total stresses in the cask compo-
nents were calculated by combining of those resulting
from the individual loads.

For transport load combinations, the necessary struc-
tural analyses of the main cask body, the closure lids
and the basket were performed by finite elements using
ANSYS and ABAQUS. Various 2D and 3D models
were analysed. The calculations were non-linear and
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Figure 2. ENSA-DPT cask: longitudinal section.
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included gap element interfaces. Another computer pro-
gram, RBCUBED, was used for studying the impact
limiters with a quasi-static methodology.

The structural analysis of the cask in the storage
mode also considered a combination of various loading
types in each condition. Thermal, seismic, external
and/or internal pressures, tornado missile impacts, cask

Mid half section

drops, tip-over and flood water forces were among
those considered.

The storage structural analysis of the DPT cask used
several hand and computer code calculations. The
ANSYS computer program was used mainly for normal
storage conditions, while DYNA 3D was selected for
conducting the accident (cask drops and tipover)
analyses.

Upper half section

Upper trunnion

o

Outer shell TN
Inner shell A ; 3
Leadshield  Al}X
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Figure 3. ENSA-DPT cask: cross section.
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Aluminium fin

S5 SA-693 TP 630 support disc

SS SA 564 GR 630 tie rod

S8 SA 564 GR 630 nut

Figure 4. ENSA-DPT cask: basket structure.
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During handling operations, the DPT cask perform-
ance was calculated for heights up to 38 cm, without
impact limiters and giving no credit for the crane
reliability. As in the transport analyses, impacts were
assumed to occur against an unyielding surface, which
is a conservative and simple hypothesis.

The acceptance criteria for storage cask accident
analyses were selected as:

(1) A limit of 20% for the local plastic deformations of
confinement structures, well below the value of 30%
at which the material would fracture.

(2) Absolute leaktightness of the confinement barrier
during the accidents. This implied that the inner lid
closure bolts could never reach their yield strength.

Heat removal

In the DPT cask design, the maximum decay heat
dissipation capability is 27.3 kW. Aluminium heat trans-
fer fins in the basket, as well as the 36 explosively
bonded copper-SS fins extending through the NS4FR
solid neutron shield, aid in the heat transfer capability
of the cask. Heat dissipation in the DPT cask is entirely
passive. No active or support cooling mechanisms are
required during storage or transport.

The cask removes the decay heat generated by the
spent fuel only through passive means, without ex-
ceeding temperature limits of the spent fuel cladding
(380°C as a storage mode requirement) or the operating
temperature of safety components (such as the metallic

Table 1. DPT cask main parameters.

(1) Type
(2
(3) Capacity (Assemblies)
(4) Weight
(a) Empty
(b) Loaded
Storage mode
Transport mode

Main designer

(5) Design heat rejection
(6) Shape

(7) Dimensions
(a) Overall length
(b) Overall diameter
(c) Cavity length
(d) Cavity diameter
(e) Inner shell wall thickness
(f) Lead shield wall thickness
(g) Outer shell wall thickness
(h) Neutron shield tank thickness
(i) Bottom end
Inner forging
NS4FR thickness
Outer forging
(J) Inner lid (Double metal O rings)
(k) Outer lid (Double metal O rings)
(1) Shielding cover (only storage)

~—

Construction Materials
(a) Cask body
(b) Neutron shield
(¢) Basket
(9) Cooling fins
Neutron shield
Basket
(10) Operating Pressure (MPa)
(a) Inner cavity
(b) Interlid region

(8

~—

(11) Cavity atmosphere

(12) Outside surface dose

Transportable Storage Metal Cask
Equipos Nucleares, S.A. (ENSA)
21 PWR (KWU 16 x 16-20 Type)

88.900 kg

104.800 kg
113,100 ke

27.3 kW

Cylindrical, multiwall design

5024 mm
2359 mm
4331 mm
1679 mm
40 mm
104 mm
70 mm
122 mm

158 mm
50 mm
138 mm
200 mm
141 mm
12 mm (SS) + 25 mm (NS4FR)

SS/Lead
NS4FR Polymer
5SS + (Boral + SS tubes)

SS/Cu

Aluminium

Storage Transport
0.1 0.1
0.57 0.1

Helium

<2 (mSv.h )
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O rings, lead shield or neutron shield). The temperature
gradients in the cask do not produce excessive thermal
stresses. Moreover, temperature-dependent  material
properties are not adversely affected when subjected to
normal or hypothetical accident conditions.

The design basis fuel assembly for the DPT cask has
480 kg of uranium per assembly, 40,000 MWd.tU™'
burnup, 4% maximum initial enrichment in ***U, and a
minimum cooling time of 5y after removal from the
reactor. The design basis fuel has a decay heat of
1.16 kW per assembly, although a 1.3 kW value was
conservatively used in the thermal analyses. Thermal
calculations have been performed for both transport and
storage conditions for two different values of the total
decay heat: 27.3 kW (beginning of storage) and 8.4 kW
(end of storage). Different ambient temperatures,
depending on the storage or transport conditions, were
also used. The calculations were performed on a three-
dimensional finite element model with ANSYS.

The results obtained with the maximum decay heat,
for ambient temperatures of 54.4°C (storage) and 38°C
(transport), are shown in Table 2, together with the safe
temperature limits for safety related cask components
and the spent fuel cladding.

The DPT cask was also calculated for surviving a fire
accident, as defined in 10 CFR 71" or [AEA SS 6'%,
i.c. 800°C during 30 min. Even in this case the tempera-
ture of the spent fuel cladding did not reach the 380°C
design limit.

Confinement/Containment

The design of the DPT cask uses a double lid concept,
where the inner lid and its associated metal O rings act
as part of the containment during the storage and trans-
port modes. The outer lid also provides protection for
the inner lid against an external impact and permits per-
iodic verification of the inner lid containment boundary.
This is done after loading and prior to transport by
pressurising the inner lid interseal region with helium

Figure 5. ENSA-DPT cask: with impact limiters.

30

through the interseal test port. A Mass Spectrometer
Leak Detector (MSLD) is used to verify that leakage is
less than 4.10 % 1077 std.cm*.s ' for the global contain-
ment boundary (inner lid, vent and drain port seals).
This leakage limit was derived from the requirements
of ANSI N14.5 and using $S6 A, values for the differ-
ent fission products (**Kr, *H, “°Co, etc.).

The DPT cask has been designed to maintain the
specified maximum leakage rate when only one O ring
is active (storage abnormal condition). The low design
rate precludes the possibility of any significant leakage
of particulates. In real storage conditions there will be
up to four O rings in series and the interlid region will
be pressurised with helium at 0.57 MPa. Thus, as the
helium in the internal cavity is pressurised to 0.1 MPa,
any leakage past the inner O ring would not result in
leakage from the cask cavity to the environment, but
would simply cause the flow of helium from the
interseal or interlid region to the cask cavity.

In normal operation, the maximum leakage rate from
the cask yields a dose rate contribution to an individual
at the site boundary (147 m) of 2.6 uSv.y ', considering
all planned discharges of radioactive materials, Even
when combined with the direct radiation contribution at
the site boundary, the annual dose rate to an individual
at the site boundary is less than the 10 CFR 72 limit
of 0.25 mSv.y~ ', as shown in Table 3 for I, 4, 10 and
140 typical multi-cask arrays.

Criticality

The DPT cask with the design basis payload meets
the criticality requirements of 10 CFR 71'* and 729
and IAEA Safety Series 6'7.

Criticality control in the DPT cask is achieved using
flux traps and a neutron poison (Boral, a composite
made of aluminium and B,C acting as a neutron
absorber). Four Boral sheets surround each of the cen-
tral basket tubes and three Boral sheets border each
outer tube, with the outboard side having no sheet. The
Boral sheets are held in place by a steel wrapper. Boral
sheets have a 0.1905 cm core with a 0.02 g.em™* of
1B loading.

The steel support discs maintain the spacing of the
basket tubes. These discs provide water gap spacings
between tubes of 5.04 and 4.34 cm. When the cask is
flooded with water, fast neutrons leaking from the fuel
assemblies are thermalised in the water gaps, and are
absorbed in the Boral sheets before causing a fission in
an adjacent fuel assembly.

The SCALE CSAS 25 calculational sequence has
been used to perform the DPT cask criticality analysis.
This sequence includes KENO-Va Monte Carlo analysis
to determine the cask effective neutron multiplication
factor (K,;;) under normal and accident conditions. Cal-
culations were performed to evaluate the sensitivity of
the package to a range of moderator densities and
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centre-to-centre  spacings. The analyses yielded the
results shown in Table 4.
Conservatisms contained in these analyses include:

no credit taken for fuel burnup or for the build-up of
fission product neutron poisons (no burnup credit),
consideration of only 75% of the nominal ''B load-
ing in the Boral;

(3) infinite array of casks;

(4) infinite fuel length with no inclusion of end leak-

age effects;
(5) no structural material present in the assembly; and

(1

(2

~—

(6) no dissolved boron in the cask cavity or surrounding
the loading or storage area.
Shielding

A complete shielding evaluation of the DPT cask has
been carried out using the SCALE package. Source

terms were characterised for the design basis fuel
assembly (4.0% enrichment in **U, 41,200 MWd.tU !
burnup and 3 y cooling). Dose rates at all important sur-
faces and accessible areas were calculated. The design

Table 4. DPT cask criticality analysis results.

K.irto K,

Normal conditions

Loading: Moderator inside and  0.90993=0.00224 (0.93219
outside

Storage: Dry inside and 0.40930+0.00161 0.43399
moderator outside

Hypothetical accident conditions

Dry inside and moderator 0.45870+0.00148 0.48512
outside

Wet inside and wet outside 0.91003+0.00246  0.93302

Table 2. DPT maximum component temperatures (normal conditions, maximum decay heat (27.3 kW), maximum ambient
temperature (54.4°C for storage and 38°C for transport) insolation).

Component Safe operating Design temperature
temperature (°C) maximum values (°C)
Maximum Minimum Storage Transport
Body
OQuter lid 105 109
Inner lid 112 112
Metallic O rings 260 —40 112 108
Upper flange 123 118
Cask radial outer surface 157 150
Outer shell 176 169
Lead gamma shield 315 -40 188 180
Inner shell 193 185
Bottom outer surface 126 138
Neutron shield shell 170 —40 170 164
Basket
Steel disc exterior 190 183
Steel disc max. central web 297 290
Aluminium fin exterior 205 198
Aluminium fin max. central web 288 281
Maximum fuel rod cladding 380 354.5 349

Table 3. DPT cask doses (normal conditions) at the controlled area boundary.

N casks Controlled area Dose from casks Airborne doses Total dose
stored boundary (m) (uSvy ') (uSv.y™ ) (uSvy
1 147 160 26 162.6
4 201 160 58 165.8
10 274 160 82 168.2
140 389 160 59.3 2193
Limit 250
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satisfied all applicable shielding safety criteria. Regu-
lations 10 CFR Part 71® and IAEA Safety Series No.
6 limit the dose rate at any point on the outer surface
of the vehicle to 2mSv.h™" and 0.1 mSvh " at 2m
from the edge of the transport vehicle. Under accident
conditions, the dose rate must be less than 10 mSv.h ™
at 1 m from the surface of the package. 10 CFR Part
729 requires that the dose rate for normal or abnormal
conditions has to be less than 0.25 mSv per year to any
real individual who is located beyond the controlled
boundary. In accident conditions, this limit goes up to
50 mSv.

The design objective for the DPT cask limits the rad-
ial surface dose rate to 0.5 mSv.h™', a target which has
been achieved at all radial surfaces except at the port
covers and at small areas near the top and bottom of the
neutron shield.

The principal components of the gamma shielding in
the cask body are the SS inner and outer shells, the
radial lead annulus between the shells, and the neutron
shicld shell. The bottom of the cask contains a
steel/neutron shield/steel shield arrangement where the
SS provides a thickness of 29.6 cm of gamma shielding.
Shielding in the upper part of the cask is afforded by
the two closure lids, which contribute 34 cm of gamma
shielding. The borated polymer neutron shielding
(storage cover) and wood impact limiter (transport
mode) also aid in the attenuation of gamma radiation.

Radial neutron shielding is provided around the cylin-
drical cask wall by a 12 c¢m thick solid shield of NS4FR,
a synthetic polymer with a hydrogen concentration close
to that of water. This polymer also contains boron,
which absorbs neutrons and minimises the contribution
of secondary gammas to the surface dose rates. Axial
neutron shielding is provided by a 5 cm thick NS4FR
disc in the bottom of the cask, as well as by the top
and bottom impact limiters, which are bolted to the cask
during transport, or by the NS4FR cover which is bolted
to the top of the cask during storage.

The surface dose rates at the personnel barrier
(accessible surface of the package during transport), is
less than 2 mSv.h ™', The 0.1 mSv.h ™' criteria has also
been met at all locations 2 m from the edge of the trans-
port vehicle. The IAEA Safety Series No. 67 dose rate

limits of 10 mSv.h™' for the hypothetical accident con-
ditions (loss of neutron shielding due to fire or lead
slumps from a drop) at 1 m from the surface of the cask
has also been met at all locations.

The following SCALE calculational sequences were
used in the shielding analysis: SASI, the shielding
analysis  sequence including XSDRNPM/DSDOSE;
SAS2(H), the shielding analysis sequence including
ORIGEN-II; and SAS4, the shielding analysis sequence
including XSDRNPM adjoint biasing of MORSE
Monte Carlo.

Table 5 shows both the SASI radial midplane dose
rates as a function of distance (a peaking factor of 1.13
is applied to the total dose used on the axial exposure
distribution typical of the fuel to be used in this cask)
and the dose rates in the upper and lower transition
regions which were calculated using the SAS4 sequence
(MORSE Monte Carlo 3D analysis) and which include
the Monte Carlo uncertainty and show the hottest points
of the cask.

The results of the SASI analysis for accident con-
ditions, which include loss of neutron shielding due to
fire and loss of impact limiters, is shown in Table 6.

The model tests

A Quarter Scale Model Test Program was carried out
at the Winfrith Technology Centre located in the United
Kingdom (IAEA approved drop test facility) to provide
confirmatory support for the structural design analysis
for the DPT cask. The acceptance criteria for the model
performance during the tests were established for the
cask and the impact limiters.

This test program included:

(n
(2)
(3)
(4)

Nine metre top end drop.

Nine metre top corner drop.

Nine metre side drop.

Nine metre bottom end oblique drop to maximise
the slapdown effect on the top end.

One metre pin puncture drop at the axial mid-point.
One metre pin puncture at the centre of the outer lid.

(5)
(6)

The acceptance criteria for the cask performance
require that cavity pressure is maintained and that the

Table 5. DPT maximum normal dose rates (uSv.h™') as a function of distance.

Position

Surface

2 m from surface

Average Maximum Average Maximum
Radial midplane 396.9 396.9 87.1 87.1
Lower region 250.1 1125.1 — -
Rotation trunnion recess 1919.2 1919.2
Upper region 590 1803.5 — —
Leak test port 1570.1 1570.1 — —
Limit 2000 2000 100 100
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fuel remains in a sub-critical configuration. For the cask
body this requires that:

(1)  Permanent deformations must not be observed in
the metrology results for the lids and their mating
sealing surfaces.

(ii) Strains in the cask body must not exceed the 0.2%
offset for determining material yield strength.

(iii) The fuel basket must not exhibit permanent defor-
mation after the tests.

(iv) The inner and outer lid bolts must not exhibit per-
manent deformation after the tests.

(v) The pressure test must indicate that there was no

loss of pressure during the test (as a specific model
design requirement.)

The function of the impact limiter is to cause the
deceleration of the cask body and components during a
cask drop event. Then, the impact limiter acceptance
criteria require that:

(i) The crush stroke is limited to prevent an impact of

the cask body on the impact surface.

(11) The accelerations are limited to those used in the
design analyses (also verified by the static com-
pression tests).

(ii1) The impact limiters remain attached to the cask
body and in position after the impact event.

THE DPT LICENSING PROCESS

The DPT cask has been the first spent fuel cask whose
design has been licensed in Spain by the Consejo de
Seguridad Nuclear (CSN), the Spanish nuclear regulat-
ory body, for both the storage and transport modes of
operation.

The Storage Safety Analysis Report'”’ was initially
submitted to the CSN in December 1992. Two revisions
were filed in November 1993 and September 1994,
before receiving the final storage design approval in
July 1995.

The Transport Safety Analysis Report'™® was submit-
ted in December 1993. After one revision, the cask
design received its approval in December 1996.

Final revisions of both documents were issued in
March 1997, to incorporate final CSN comments.

Main licensing issues

The DPT licensing process in Spain overlapped with

Table 6. Accident dose rates (mSv.h™'), (loss of neutron
shielding and impact limiters).

Cask surface Surface Im
Radial 10.96 3.76
Top 1.98 0.92
Bottom 4.13 217
Limit — 10

that followed for the NAC-STC in the US for 2 years.
This situation complicated progress in the Spanish
licensing evaluation. In fact, the STC basket was com-
pletely redesigned during the NRC license, thereby forc-
ing this modification to be also implemented in the
DPT cask.

The CSN raised around 250 questions overall.
Roughly 35% were related to structural issues, 15%
thermal, 25% shielding and criticality; the rest were con-
cerned with confinement/containment and operational/
tests aspects, including both storage and transport
scenarios.

A list of the main issues discussed during the storage
and transport licensing process, is shown below:

(1) Changes to the design basis spent fuel character-
istics, incorporating the uncertainty in plant burnup
measurement in the design burnup and including
weight tolerances of assembly uranium in the
design basis fuel.
Spent fuel assembly decay heat load. Justification
of the peaking factors.
Spent fuel assembly neutron and gamma sources
tfor different burnups and enrichments.
(4) Detailed radiological characterisation of
assembly structural materials.
Dose rates including 2o (standard deviation) for
the 3D shielding analysis.
Uncertainties in the shielding analysis calculations.
Criticality model uncertainties and tolerances in
the geometry.
Skin dose rates in the controlled area boundary
during abnormal and accident events.
Structural acceptance criteria for the cask tip-over
accident event.
Analysis of the spent fuel cladding maximum tem-
perature during the fire accident.
Bolt thread analysis and stresses for the inner lid
bolts during drop impacts.
Leak test acceptance criteria.
Leak test operational methodology.
Characterisation tests for the wood of the impact
limiter.
Transient fire accident analysis.

fuel

CONCLUSIONS

The Spanish strategy for providing the utilities with
additional spent fuel storage capacity is based on the
selection of dual purpose casks, a modular and flexible
solution, for the needs of one of the plants until a CISSI
is available by 2010. The ENSA-DPT cask has been the
first cask designed in Spain for transport and storage
operations and satisfies all applicable national and inter-
national regulations.
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