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Response to Request for Additional Information — ANP-10287P
“Incore Trip Setpoint and Transient Methodology for U.S. EPR Topical Report”
(TAC No. Q00013)

RAI-1. Describe the implications of mixed cores in the methodology. How will multiple
DNBR correlations be implemented in the protection system? How will
uncertainties and parameters of the on-line DNBR model (e.g. FH and FG) be
recalculated?

Response 1:

Mixed core methodology is not being proposed for the U.S. EPR; therefore, AREVA NP
is not requesting NRC review and approval of this methodology for use for mixed cores.

RAI-2. Describe the tuning of the protection systems based on plant measurements
(e.g., actual plant flow) at startup. Would a full set of Chapter 15 analysis be
required if the setpoint assumptions are changed?

Response 2:

The U.S. EPR is configured to operate on sets of flow-independent setpoints.
Therefore, the setpoint calculation must be conducted considering a flow rate that

results in a conservative setpoint, regardless of the operating flow rate. [

] These conservative setpoints also form the basis for
bounding safety analysis calculations.

If an operating U.S. EPR transitions to flow-dependent monitoring or trip limits, the

methodology for generating or confirming [ ] setpoints would require additional
scope, and the manner in which safety analysis calculations would also require
modification. Therefore, potential implementation of flow-dependent setpoints is not
within the scope of this topical report (TR).

There are two flow-related constants in the low departure from nucleate boiling ratio
(DNBR) channel limiting safety system setting (LSSS) as described in TR Section C.1.3
(TR page C-3). These are reference values for reactor coolant pump (RCP) speed

(Qrer) and the volumetric flow rate (Quer), [

] The frequency at which these parameters will be updated is consistent
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RAI-3. A) Provide a simulation of burnup over 15 days and the change in SPND

calibration constants. B) How is Cij changing with time? C) How does the
change in Cij affect the setpoint?

Response 3:
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Figure RAI 3-1: Decalibration of the SPNDs Over 15 Days — DNBR
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Figure RAI 3-2: Decalibration of the SPNDs Over 15 Days — LPD
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RAI-4. Describe the reload process for setpoint calculations. Define what calculations
are performed generically for each fuel type, and which are cycle-specific.

Response 4:

The methodology in the TR supports both cycle-specific DNBR and LPD setpoints and
cycle-independent setpoints. Thus, setpoint calculations are conducted every cycle to
assess the impact of the core design upon the setpoints. The TR methodology
evaluates the impact of changes in axial and radial power distributions achievable for a
given fuel loading upon the setpoints.

When a plant uses cycle-specific setpoints, the [ ] setpoint calculations are rerun
for a given core design to appropriately establish the Cycle N+1 setpoints. When a
plant uses cycle-independent setpoints, the [ ] setpoint calculations are rerun for

a given core design to confirm that the cycle N setpoints remain conservatively
bounding for Cycle N+1. Figures RAI 4-1 and RAI 4-2 show a general process work

flow for [ ] setpoints.

The following calculations are performed prior to each upcoming cycle, regardless of
whether cycle-specific or cycle-independent setpoints are being supported:

Further information on these calculations is provided below. Table RAI 4-1 provides a
summary of the requirements of cycle-dependent or cycle-independent setpoints.

L 1

The [ ] Low DNBR channel and [ ] high LPD channel setpoint calculations
are conducted in their entirety each cycle, considering power distributions from the
particular core design for the upcoming cycle, and reflecting any plant changes that
potentially impact the trip intercession region’. This applies to the cycle-dependent and

cycle-independent setpoint treatments. [

] In a cycle-independent treatment,
the setpoints are not updated unless they are analytically invalidated.

' For example, if the pressurizer low pressure trip had its setpoint lowered for some reason, then a

lower span of pressure could be considered in the Low DNBR Channel setpoint calculation.
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1

Tripping in response to synthesized DNBR based upon incore power distribution
measurements leads to differences in trip times relative to a pressurized water reactor
(PWR) design that protects against DNBR by tripping on inferential variables like
temperature or gross reactor power. [

] In contrast, for a plant
tripping on inferential variables will be much more cycle-independent, [
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Figure RAI 4-2 shows the process work flow for the [ ]
for a follow-on cycle.
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Table RAI 4-1 Summary of Setpoint Calculations for Cycle-Dependence
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Figure RAI 4-1: Cycle-Specific Work Flow for Setpoints — Part |
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Figure RAI 4-2: Cycle-Specific Work Flow for Setpoints — Part Il
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RAI-5. Describe what setpoint values will be included in the COLR. Are any setpoints
cycle independent? What are the criteria to verify the applicability of cycle-
independent values?

Response 5:

The COLR typically contains the following incore reactor trip and partial trip setpoints
(notation used is the same as in TR Tables 3-2 and Table 6-2). For the setpoints below,
the term x SPND’ indicates six setpoints, each one representing zero through five
SPND failures.

o Low DNBR channel LSSS - symmetric reactor trip on low DNBR (DNBRXS™)
o Low DNBR channel LSSS - partial reactor trip on low DNBR (DNBR:S™?)
e Low DNBR channel LSSS - imbalance/(single) rod drop trip on low DNBR
( DNBRien
o Low DNBR channel LSSS — (multiple) rod drop trip on low DNBR (DNBRXS7\°)

XSPND)

e Low DNBR channel LSSS — symmetric reactor trip on high exit quality (yz;

x SPND

e Low DNBR channel LSSS - imbalance/rod drop trip on high exit quality (%mero )

¢ Low DNBR channel LSSS - axially-dependent imbalance thresholds for transitioning
to an IMB/RD setpoint

e High LPD channel LSSS - reactor trip on High LPD (HLPD:™°)
e High LPD channel LSSS - partial reactor trip on High LPD (HLPD3™"°)

Additionally, the COLR typically contains the following DNB and LPD LCO setpoints:

e DNBLCO 1 - DNB LCO setpoints for LCO1 threshold (DNBRSN°)

e DNBLCO 2 - DNB LCO setpoints for LCO2 threshold (DNBRS>)° )

e Upper core half LPD LCO 1 — LPD LCO setpoints for LCO1 threshold
(HLPD ULCO1 )

e Upper core half LPD LCO 2 — LPD LCO setpoints for LCO2 threshold
(HLPD _ULCO2, 4opp )

e Lower core half LPD LCO 1 — LPD LCO setpoints for LCO1 threshold
(HLPD _LLCO1, gppp )

e Lower core half LPD LCO 2 — LPD LCO setpoints for LCO2 threshold
(HLPD_LLCO2, sppp)

The process by which cycle-independent setpoint values are established is described in
the response to RAI-4.
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RAI-6. Provide a description of the process used by Areva to select the database of
power shapes and statepoints used for tolerance determination. Specify the
typical number of shapes and statepoints that are used for the setpoint
determination for a typical reload setpoint analysis.

Response 6:

A description of the process used to select power distributions (i.e., power shapes) and
statepoints is provided below.

Power Distributions

A three dimensional reactor core model is depleted in a manner consistent with the
expected behavior of the core through several initial cycles and the cycle being
analyzed. The results from the depletions, which contain fuel assembly exposure
distributions, are stored for future analysis.

These depletion results are used in a series of calculations from which a set of generic
axial power distributions based on xenon oscillations and a set of transient-specific axial
power distributions are generated. The majority of the AOO events are covered by the
shapes included in the generic set. Specific shapes are generated for transients that
bring about significant changes in the axial and/or radial power distribution, such as the
dropped Rod Cluster Control Assembly (RCCA), which would not be addressed by the
generic shape set.

Generic Power Distributions

Restart calculations are performed at the beginning, middle, and end of each of the
cycles analyzed where control rods are inserted into the nuclear model for an extended
period, that bounds actual operational practices, and then withdrawn. The resultant
xenon oscillations produce a variety of axial power distributions representative of the
core burnup at which the restart was performed. Several points along this oscillation
are chosen to provide a range of axial offset (AO) conditions covering expected
anticipated operational occurrence (AOQO) conditions. Each AO condition is used to
evaluate power distributions at a variety of power levels for an all rods out (ARO) case
and one or more rodded cases. The characteristics of these distributions are recorded
and the shape data is then made available for use in the setpoint analysis.

Transient-Specific Power Distributions

Cycle and exposure-specific power distributions are also generated by performing
restart calculations from the original core depletion. The xenon oscillation results that
cover the trip basis events are summarized in TR Table 4-1 and TR Table 6-1.

[
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Statepoints

There are statepoint inputs to the setpoint analysis for trip events and inputs to the LCO
setpoints. Reactor trip calculations are performed with statepoint combinations to cover
the entire range of the operating space in power, inlet temperature, and flow that are
attainable in transient events that rely on the incore protection functions (Table RAI 6-1).
LCO analyses are performed with normal operating condition statepoints (Table RAI

6-2). [
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Table RAI 6-1: Representative Ranges of Parameters in Reactor Trip Setpoint
Calculations
Variable Range Comment
Pressure
Low 2005 psi Low pressurizer pressure trip setpoint
High 2415 psia | High pressurizer pressure trip setpoint
Inlet temperature
Low 550°F Bounds transient overcooling AOO events
High 590°F Bounds transient overheating AOO events
RCP speed
Low 95% See note 1
High 105% See note 1
Reactor power Varies See note 2
Radial peaking
Low Varies See note 3
High Varies See note 3
Note 1:
Note 2:
Note 3:

Table RAI 6-2: Representative Ranges of Parameters in LCO Setpoint Calculations

Variable Value Comment
RCP speed 100% Balts.ed upon Technical Specification
minimum flow rate
Pressure control band +36 psia Centered on target operating pressure
Centered on target operating temperature.
Temperature control band +2°/-11°F | Incorporates end-of-cycle (EOC) coastdown
allowance
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RAI-7. Provide a description of the process used to simulate the system and in-core
scrams for transient analysis. Specify which codes and models are used for

every step. Specifically, specify when LYNXT vs the online DNBR models are
used.

Response 7:

The process for transient analyses and the associated codes and models used in each
step for [ ] is described below.
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Table RAI 7-1 summarizes the codes and models used in transient analysis.
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Table RAI 7-1: Summary of codes and models for transient analyses

Code or Model

Purpose

PRISM/NEMO-K
(or equivalent NRC-approved neutronics code)

]
S-RELAP5
(or equivalent NRC-approved plant simulation code) ]
LYNXT
(or equivalent NRC-approved sub-channel code)
]
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Figure RAI 7-1: Process for Coupled Transient Analysis with Incore Trips
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Figure RAI 7-2: Process for Decoupled Transient Analysis with Incore Trips (Part I)
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Figure RAI 7-3: Process for Decoupled Transient Analysis with Incore Trips (Part Il)
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RAI-8. A) Provide the process used to calculate the FH and FG functions for the
online DNBR calculation. B) Explain what physical processes (e.g. cross flow)
are being captured by these functions to make ALGO and LYNXT conditions
agree. C) Since FH and FG are part of a complex setpoint, describe what
process will be followed to re-set these setpoints for new fuel types. D)
Describe the implications of cycle-specific load patterns (e.g., radial peaking
factors)

Response 8:
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Figure RAI 8-1: Process to Generate Bias Curves
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RAI-9. Provide an example calculation of FH and FG for a representative fuel and the
database of power distributions

Response 9:

Table RAI 9-1: Representative Range of Conditions for the LYNXT Database
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Figure RAI 9-1: Representative Axial Power Distributions from the LYNXT Database
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Figure RAI 9-2: Representative FH Curve
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Figure RAI 9-3: Representative FG Curve.




AREVA NP Inc. ANP-10287Q1NP
Response to Request for Additional Information
ANP-10287P Page 30 of 46

Figure RAI 9-4: Representative Steady State Comparison of the Algorithm and LYNXT
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RAI-10. Using the Areva process for calculating FH and FG for the on-line DNBR
algorithm model for new fuels, assume that the new fuel geometry is the exact
geometry used for the CHF tests. Develop specific FH and FG curves and
apply the on-line DNBR algorithm methodology using the CHF test operating
conditions. Compare the on-line DNBR algorithm DNBR predictions against
the test data.

Response 10:
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Table RAI 10-1: HTP CHF Campaigns

Table RAI 10-2: Number of CHF Tests Used in the Comparison

Table RAI 10-3: DNBR Calculated at DNB
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Figure RAI 10-1: FH Bias Curve

Figure RAI 10-2: FG Bias Curve for Unit Cell
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Figure RAI 10-3: FG Bias Curve for Guide Tube Cell

Figure RAI 10-4: Comparison of the Algorithm and LYNXT DNBR
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RAI-11. For a representative loss of flow event, provide the DNBR as function of time
calculated by the on-line DNBR algorithm and by LYNXT. In addition, provide
steady state comparisons between both codes.

Response 11:

A representative plot of DNBR as a function of time, as calculated by the on-line DNBR
algorithm and LYNXT for a four-pump loss of coolant flow event, is shown in TR Figure
10-4. LYNXT is the design subchannel code used in the generation of this plot. A
steady state comparison between both codes is provided in the response to RAI-9 (see
Figure RAI 9-3).

RAI-12. Describe the isolation systems that will actuate in case an AMS tube ruptures
inside the vessel.

Response 12:

An AMS tube rupture inside the reactor pressure vessel cannot be isolated. However,
portions of the AMS located within the RPV are sized (approximately 2 mm diameter)
such that a break would not result in flow through the affected tube in excess of the
make-up capacity of one charging pump. Furthermore, a leak in an AMS tube would be
readily detected by pressure and moisture sensors, such that operators would be
alerted to the leak and would take appropriate actions.

RAI-13. Describe in physical terms the MEDIAN methodology used to extrapolate the
adjusted fluxes to the non-measured nodes (Section E4 of ANP-10287).
Provide an example calculation with the actual numbers for an AMS
measurement.

Response 13:

The MEDIAN methodology uses the PRISM diffusion solution method. Wherever a
measurement exists, the 2 group fluxes which yield the measured activation rate can be
considered as a fixed source and these measured locations are not solved for iteratively
in the MEDIAN solution.

The following steps describe the process for determining the extrapolated fluxes:
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Example Calculation

As an example of the application of the MEDIAN methodology, GKN1 Cycle 26 Map 32
(cycle burnup = 1.66 GWd/MTU) will be used. Figure RAI 13-1 presents the calculated
versus measured 2D Fg4;, results for this map.

For this map, location F11 is an instrumented location. In addition to the MEDIAN
calculation which generated the data in Figure RAI 13-1, an additional MEDIAN
calculation was performed where the measured data for location F11 was removed (i.e.,
the location F11 distribution is generated using the MEDIAN extrapolation
methodology). As a result of these 2 sets of calculations the following Fg4n pin axial
distributions for location F11 are available:

PRISM theoretical distribution

MEDIAN extrapolated distribution without grid factors applied

MEDIAN extrapolated distribution with grid factors applied

Measured distribution (generated with the measured data in location F11 present)

Table RAI 13-1 and Figure RAI 13-2 summarize the results obtained from these
calculations.
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Table RAI 13-1: GKN1 Cycle 26 Map 32 Assembly F11 F4, Pin Axial Values

midpt GKN1 Cycle 26 Map 32 Assembly F11 Fdh Values
node cm calculated inferred no grid inferred w grid measured
1 9.950 0.8744 0.8559 0.8696 0.8843
2 22.500 1.2513 1.2274 1.2436 1.1822
3 27.535 1.3524 1.3302 1.3442 1.3118
4 34.965 1.4694 1.4512 1.4141 1.4499
5 44.955 1.5766 1.5665 1.5353 1.5324
6 54.945 1.6500 1.6499 1.6690 1.6908
7 64.935 1.7023 1.7102 1.7336 1.7511
8 74.925 1.7367 1.7480 1.7701 1.7871
9 84.915 1.7609 1.7724 1.7754 1.7851
10 94.905 1.7790 1.7929 1.7102 1.7206
11 104.895 1.7935 1.8132 1.8292 1.8633
12 114.885 1.8036 1.8287 1.8531 1.8568
13 124.875 1.8104 1.8360 1.8606 1.8495
14 134.865 1.8160 1.8377 1.8547 1.8516
15 144.855 1.8181 1.8358 1.7534 1.7732
16 154.845 1.8171 1.8341 1.8341 1.8208
17 164.835 1.8149 1.8326 1.8555 1.8471
18 174.825 1.8086 1.8243 1.8492 1.8080
19 184.815 1.7980 1.8102 1.8313 1.8088
20 194.805 1.7849 1.7954 1.7659 1.7805
21 204.795 1.7645 1.7762 1.7238 1.7585
22 214.785 1.7363 1.7511 1.7703 1.7598
23 224.775 1.7015 1.7196 1.7430 1.7376
24 234.765 1.6490 1.6699 1.6914 1.6682
25 244.755 1.5775 1.6019 1.6099 1.5850
26 254.745 1.4838 1.5163 1.4437 1.4516
27 264.670 1.3503 1.3956 1.4066 1.3703
28 274.660 1.1632 1.2213 1.2388 1.1791
29 283.960 0.9085 0.9746 0.9904 0.9069
30 293.950 0.6024 0.6617 0.6729 0.6903
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Figure RAI 13-1: GKN1 Cycle 26 Map 32 Calculated vs. Measured Fgy Distribution
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Figure RAI 13-2: GKN1 Cycle 26 Map 32 Assembly F11 Fg4, Pin Axial Distributions
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RAI-14. Provide measured data to support local peaking factor uncertainty discussed in
Section E.7.4 of ANP-10287 over the relevant range of exposures where a fuel
pin would be limiting.

Response 14:

The method used to determine the total peaking uncertainty is summarized below.
CASMO3 calculations are used to illustrate the local and global nature of activation rate
and peaking factor predictions. Measured to predicted activation rates, as a function of
burnup, are used to demonstrate the applicability of the uncertainty method over the
relevant range of exposures where a fuel pin would be limiting.

The total peaking uncertainty is composed of two components of uncertainty, local and
global. These two components are estimated with calculations and measurements and
are assumed to be independent. The local uncertainty component is estimated using
critical experiments. These types of critical experiments are only available with burnup
free fuel designs and have been historically used and approved to validate local peaking
uncertainties for PWR operations and methods. The use of these benchmarks has
been approved in references for PRISM, MICROBURN-P, NEMO, SCIENCE, and PDAQ.

The global uncertainty component is estimated by a comparison of assembly/nodal
powers obtained with operable detectors and the same assembly/nodal powers
obtained with each detector, individually, assumed inoperable. The total error is a
statistical combination of the local and global uncertainties.

CASMO3 calculations are used to obtain local peaking factors as a function of burnup.
These same calculations are also used to obtain conversion factors at the instrumented
location in the assembly as a function of burnup. These factors are used in the
conversion of the PRISM calculated powers to calculated activation rates in
instrumented locations. The methodology can be illustrated with a combined group
conversion factor calculated as follows:

n,c n pn,d,c n sn,d,c
A4 _ 09 +0,0,

= The ratio of the activation rate in the instrument tube to the

Protar A+
total nodal flux.
Where:

A" =Calculated activation rate in node n

o, =Calculated absorption cross section of the detector in group g for the fuel type
and burnup in node n

¢;""’ = Calculated local flux at the location of the detector in group g for the fuel type and
burnup in node n

¢, =Calculated flux in group g for the fuel type and burnup in node n
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As with the local peaking factors, conversion factors are for a specific location in the
assembly. Comparisons of conversion factors from guide tube locations which are
within three pin cells from the actual detector location can be used to simulate the local
variation that is occurring.

Conversion factors were generated as a function of burnup and instrumented location
for two fresh assemblies from GKN2 Cycle 5. The assembly layout for the GKN2 18 x
18 assembly types is shown in Figure RAI 14-1.

Assuming octant symmetry and a non-gad assembly, there are four locations which
could be considered for the instrumented location. In Figure RAI 14-1 the four
instrumented locations are denoted with a superscript (i.e., A, B, C, and D). Location A
is the current location used in GKN2 for the instrumented location.

For two assembly types, CASMO3 was depleted to 80 GWd/MTU. At multiple burnup
steps calculations were performed placing the instrument tube in each of the four
locations. Results for locations B, C, and D were compared to the results for location A.

e The first assembly type was a non-gad assembly with 3.80 without U235
enrichment. The percent differences between the calibration factor results are
presented in Figure RAI 14-2.

e The second assembly was a gad assembly with 3.80 without U235 enrichment and
twelve pins of seven without gad at 2.60 without U235 enrichment. The gad rod
locations are shown in Figure RAI 14-1. For locations C and D in the gad assembly,
gad rods are located diagonally adjacent to the instrumented location. The results
are presented in Figure RAI 14-3.

Figure RAI 14-2 shows a spread of over 4% is observed for the non-gad assembly, and
Figure RAI 14-3 shows a similar spread after the gadolinia burns out.

The results in Figures RAI 14-2 and 14-3 are generated in an infinite assembly
environment. To analyze the sensitivity of the detector locations in the presence of
burnup gradients (global effect), 2 x 2 colorset calculations (colorset calculations are
2x2 arrays of assemblies) were performed. The following two burnup distributions were
analyzed using periodic boundary conditions and the detector responses in the lower
left assembly (0.1 GWd/MTU) were analyzed:

GWd/MTU
Distribution 1 Distribution 2
15 32 15 15
0.1 15 0.1 32

For the non-gad assembly all four detector locations were studied.
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Non-Gad Assembly % Difference from Location A
Distribution 1 Distribution 2
BvsA CvsA Dvs A BvsA CvsA Dvs A
4.38 5.29 -2.14 5.19 6.94 -0.46

For the gad assembly only locations A and B were studied (Note that at 0 GWd/MTU
the difference was approximately 0 % for the infinite assembly solution).

Gad Assembly % Difference Location B versus A
Distribution 1 Distribution 2
1.63 2.50

As seen from these results, in the presence of burnup gradients, the sensitivity of the
conversion factors to the instrumented location can be much larger. This illustrates the
ability of the detector to sense local variations in power distributions from both an inter-
assembly (global effect) and an intra-assembly basis (local effect). This demonstrates
that the global uncertainty contribution to the total uncertainty includes an additional
local uncertainty component, which is conservative.

Using the GKN1 and GKN2 database used for the uncertainty analysis, calculated
activation rates were compared to measured activation rates at each measured location
for fresh and once-burnt assemblies.

Figure RAI 14-4 illustrates the behavior of the calculated versus measured activation
rates versus burnup up to 35 GWd/MTU, well above where assemblies are expected to
be limiting. The x-axis is assembly average burnup. No degradation with burnup is
observed.

Therefore, the method of using local uncertainties from the critical experiments and
combining with the global power uncertainty to obtain a total uncertainty is applicable for
pin power peaking over the range of burnups where a pin is expected to be limiting.
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Figure RAI 14-1: GKN2 Assembly Guide Tube Configuration
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Figure RAI 14-2: GKN2 Assembly Type 1 Conversion Factor Sensitivity to Instrumented
Location
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Figure RAI 14-4: GKN 1/2 Calculated Versus Measured Activation Rates

% Difference

20

GWd/MTU

/ 3¢ N
&Y LS 5o W °
'0 o M
LR/ *
‘%{)f 184
4 o IS
(3
S‘ ¢ *
00’. PS
o ¢ o
s
*
*
T
30 35





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice




