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NRC RAI 14.3-447: 
 
Why aren't certain of the OHLHS design features in ITAAC or Tier 1? 
10 CFR 52.47(b)(1), which requires that a design certification application contain the 
proposed inspections, tests, analyses, and acceptance criteria (ITAAC) that are 
necessary and sufficient to provide reasonable assurance that, if the inspections, tests, 
and analyses are performed and the acceptance criteria met, a plant that incorporates 
the design certification is built and will operate in accordance with the design 
certification, the provisions of the Atomic Energy Act, and the NRC regulations. 
Important to safety functions should be described in the DCD Tier 1. 
Based on the review of DCD Tier 2 section 9.1, several apparent important to safety 
design features have been omitted from Tier 1. Please explain why the applicant did not 
include the following design features for the Overhead Heavy Load Handling System 
(OHLHS) in ITAAC or specify them as Tier 1 material: 

• Cranes and hoists, or monorail hoists pass over the centers of gravity of heavy 
equipment that is to be lifted. 

• Because the Passive Containment Cooling (PCC) and Gravity Driven Cooling 
System (GDCS) piping and valves are spatially separated, an inadvertent load 
drop that breaks more than one pipe of valve in the PCC or GDCS is not 
credible. 

• The arrangement of the refueling floor precludes transporting heavy loads, other 
than spent fuel handled by the refueling machine or fuel handling machine, over 
spent fuel stored in the spent fuel storage pool. 

 
GEH Response: 
 
Response to First Bullet: 

A design commitment and corresponding ITAAC will be added to DCD Tier 1 
Sections 2.5.5 and 2.16.1 and Tables 2.5.5-1 and 2.16.1-1, requiring that the RB 
crane, FB crane, fuel handling machine and refueling machine pass over the centers 
of gravity of heavy equipment that is to be lifted. 

Response to Second Bullet 

The PCC system is not required to be operable during Refueling; therefore, DCD 
Tier 2, Section 9.1.5.6 will be revised to delete references to the PCC system in the 
context of protecting piping and valves from inadvertent load drops. For the GDCS 
system, an ITAAC will be added to DCD Tier 1 that the GDCS is not susceptible to a 
load drop that could result in the GDCS not being able to meet Technical 
Specifications for modes 5 and 6. DCD Tier 2 will be revised to indicate that load 
drop protection will be provided for each GDCS component in one of two ways. 
Either, the area above the component will be restricted for heavy loads by upper 
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drywell servicing equipment design or interlocks, or spatial separation will be 
provided. 

Note that the response to RAI 14.3-441 (MFN Letter 09-172) added ITAAC to Tier 1 
Tables 2.5.5-1 and 2.16.1-1 to ensure the RB and FB cranes and the hoists for the 
fuel handling machine and refueling machine are single failure proof. DCD Tier 2, 
Table 9.1-5 indicates that NUREG-0554 and ANSI N14.6 are applicable to the RB 
and FB cranes and the hoists for the fuel handling machine and refueling machine. 

The above approach is consistent with Standard Review Plan 9.1.5, which states 
that one of the following three safety guidelines must be followed for heavy load 
handling equipment: 

A. Movement of the OHLHS is restricted by design or interlocks to areas away 
from stored fuel and equipment necessary for the safe shutdown of the 
reactor. 

B. The consequences of a load drop have been evaluated to ensure that it 
could neither damage stored irradiated fuel to the extent that a significant off-
site release would occur nor preclude operation of sufficient equipment to 
achieve safe shutdown. 

C. The probability for a load drop is minimized by an overhead handling system 
designed to comply with the guidelines of NUREG-0554 and lifting devices 
that comply with American National Standards Institute (ANSI) N14.6 or an 
alternative based on American Society of Mechanical Engineers (ASME) 
B30.9. An overhead handling system that complies with ASME NOG-1 
criteria for Type 1 cranes is an acceptable method for compliance with the 
NUREG-0554 guidelines. 

Response to Third Bullet 

As discussed in Tier 2, Section 9.1.5.5 and Tier 1, Table 2.16.1-1, Items 3 and 4, the 
reactor building and fuel building cranes are interlocked to prevent movement of 
heavy loads over new or spent fuel. DCD Tier 2, Section 9.1.5.9 will be revised to 
indicate that crane interlocks, and not floor arrangement, preclude transporting 
heavy loads over fuel storage pools. An ITAAC will also be added to Tier 1 that 
heavy load handling equipment other than the RB and FB cranes and the refueling 
and fuel handling machines will be designed or interlocked such that movement of 
heavy loads is restricted to areas away from stored fuel. 

 
DCD Impact: 
 
DCD Tier 1, Sections 2.5.5 and 2.16.1 and Tables 2.5.5-1 and 2.16.1-1 and Tier 2, 
Sections 9.1.5.5, 9.1.5.6 and 9.1.5.9 and Table 9.1-5 will be revised as indicated in the 
attached markup, as shown in Enclosure 2. 
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2.5.5  Refueling Equipment 

The ESBWR is supplied with a Reactor Building (RB) refueling machine for fuel movement and a 
fuel handling machine used for fuel servicing and transporting tasks in the Fuel Building (FB).   

Design Description 

The functional arrangement of the RB refueling machine is that it is a gantry-type crane that 
spans the reactor vessel cavity and fuel and storage pools to handle fuel and perform other 
ancillary tasks.  It is equipped with a traversing trolley on which is mounted a telescoping mast 
and integral fuel grapple.  The machine is a rigid structure built to ensure accurate and repeatable 
positioning during the refueling process. 

The functional arrangement of the FB fuel handling machine is that it is equipped with a 
traversing trolley on which is mounted a telescoping mast and integral fuel grapple.  The 
machine is a rigid structure built to ensure accurate and repeatable positioning while handling 
fuel.   

(1) The functional arrangement of the RB refueling machine is as described in the Design 
Description of this Subsection 2.5.5. 

(2) The RB refueling machine is classified as nonsafety-related, but is designed as Seismic 
Category I. 

(3) The RB refueling machine has an auxiliary hoist with sufficient load capability. 

(4) The RB refueling machine is provided with controls interlocks.  

(5) The functional arrangement of the FB fuel handling machine is as described in the Design 
Description of this Subsection 2.5.5. 

(6) The FB fuel handling machine is classified as nonsafety-related, but is designed as Seismic 
Category I. 

(7)  The FB fuel handling machine has an auxiliary hoist with sufficient load capability. 

(8)  The FB fuel handling machine is provided with controls interlocks. 

(9) The RB refueling machine hoist is designed such that a single failure will not result in the 
loss of the capability to safely retain the load. 

(10) The FB fuel handling machine hoist is designed such that a single failure will not result in 
the loss of the capability to safely retain the load. 

(11) The FB fuel handling machine passes over the centers of gravity of heavy loads included in 
the certified design that are to be lifted. 

(12) The RB refueling machine passes over the centers of gravity of heavy loads included in the 
certified design that are to be lifted. 

Inspections, Tests, Analyses and Acceptance Criteria 

Table 2.5.5-1 provides a definition of the inspection, test, and/or analyses, together with associated 
acceptance criteria for the refueling machineequipment. 
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Table 2.5.5-1  

ITAAC For The Refueling MachineEquipment 

Design Commitment Inspections, Tests, Analyses Acceptance Criteria 

10. The FB fuel handling machine hoist is 
designed such that a single failure will 
not result in the loss of the capability to 
safely retain the load. 

Inspection of the FB fuel handling 
machine hoist design documents will be 
performed. 

Report(s) exist and conclude the FB 
fuel handling machine hoist is designed 
so that a single failure will not result in 
the loss of the capability to safely retain 
the load. 

11. The FB fuel handling machine passes 
over the centers of gravity of heavy 
loads included in the certified design 
that are to be lifted. 

Tests will be conducted of the as-built FB 
fuel handling machine. 

Report(s) exist and conclude that the FB 
fuel handling machine passes over the 
centers of gravity of heavy loads 
included in the certified design that are 
to be lifted. 

12. The RB refueling machine passes over 
the centers of gravity of heavy loads 
included in the certified design that are 
to be lifted. 

Tests will be conducted of the as-built 
RB refueling machine. 

Report(s) exist and conclude that the 
RB refueling machine passes over the 
centers of gravity of heavy loads 
included in the certified design that are 
to be lifted. 
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2.16  STRUCTURES AND SERVICING SYSTEMS/EQUIPMENT 

2.16.1  Cranes, Hoists and Elevators 

Design Description 

Cranes and hoists are used for maintenance and refueling tasks.  The reactor building (RB) crane, 
fuel building (FB) crane and associated lifting devices, such as hoists, and elevators in various 
areas of the plant are nonsafety-related. 

(1)  The RB crane has a lifting capacity greater than its heaviest expected load. 

(2)  The FB crane has a lifting capacity greater than its heaviest expected load. 

(3)  The RB crane is interlocked to prevent movement of heavy loads over new or spent fuel in 
the RB. 

(4)  The FB crane is interlocked to prevent movement of heavy loads over spent fuel in the FB. 

(5) The RB crane is classified as Seismic Category I to maintain crane structural integrity.  

(6) The FB crane is classified as Seismic Category I to maintain crane structural integrity.  

(7) The RB crane passes over the centers of gravity of heavy loads included in the certified 
design that are to be lifted. 

(8) The FB crane passes over the centers of gravity of heavy loads included in the certified 
design that are to be lifted. 

(9) Heavy load equipment other than the RB crane, FB crane, fuel handling machine and 
refueling machine are designed or interlocked such that movement of heavy loads is 
restricted to areas away from stored fuel. 

(10) The RB crane is designed such that a single failure will not result in the loss of the 
capability of the crane to safely retain the load.  These features are limited to the hoisting 
system and braking system for the trolley and bridge. 

(11) The FB crane is designed such that a single failure will not result in the loss of the 
capability of the crane to safely retain the load.  These features are limited to the hoisting 
system and braking system for the trolley and bridge. 

(12) The GDCS system is not susceptible to a load drop that could result in the GDCS not 
meeting the Technical Specifications for modes 5 and 6. 

Inspections, Tests, Analyses and Acceptance Criteria 

Table 2.16.1-1 provides a definition of the inspections, test and/or analyses, together with 
associated acceptance criteria for the Cranes, Hoists and Elevators. 
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Table 2.16.1-1  

ITAAC For The Cranes, Hoists and Elevators 

Design Commitment Inspections, Tests, Analyses Acceptance Criteria 

7. The RB crane passes over the 
centers of gravity of heavy loads 
included in the certified design that 
are to be lifted. 

Tests will be conducted of the as-built 
RB crane. 

Report(s) exist and conclude that the RB 
crane passes over the expected locations 
of the centers of gravity of heavy loads 
included in the certified design that are 
to be lifted. 

8. The FB crane passes over the 
centers of gravity of heavy loads 
included in the certified design that 
are to be lifted. 

Tests will be conducted of the as-built 
FB crane. 

Report(s) exist and conclude that the FB 
crane passes over the expected locations 
of the centers of gravity of heavy loads 
included in the certified design that are 
to be lifted. 

9. Heavy load handling equipment 
other than the RB crane, FB crane, 
fuel handling machine and refueling 
machine are designed or interlocked 
such that movement of heavy loads 
is restricted to areas away from 
stored fuel. 

Inspections of as-built heavy load 
handling equipment will be performed. 

Report(s) exist and conclude that heavy 
load handling equipment are designed 
or interlocked such that movement of 
heavy loads is restricted to areas away 
from stored fuel. 

10. The RB crane is designed such that 
a single failure will not result in the 
loss of the capability of the crane to 
safely retain the load.  These 
features are limited to the hoisting 
system and braking system for the 
trolley and bridge. 

Inspection of the RB crane design 
documents will be performed. 

Report(s) exist and conclude the RB 
crane is designed so that a single failure 
will not result in the loss of the 
capability of the crane to safely retain 
the load. 
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Table 2.16.1-1  

ITAAC For The Cranes, Hoists and Elevators 

Design Commitment Inspections, Tests, Analyses Acceptance Criteria 

11. The FB crane is designed such that 
a single failure will not result in the 
loss of the capability of the crane to 
safely retain the load.  These 
features are limited to the hoisting 
system and braking system for the 
trolley and bridge. 

Inspection of the FB crane design 
documents will be performed. 

Report(s) exist and conclude the FB 
crane is designed so that a single failure 
will not result in the loss of the 
capability of the crane to safely retain 
the load. 

12. The GDCS system is not 
susceptible to a load drop that could 
result in the GDCS not meeting the 
Technical Specifications for modes 
5 and 6. 

Inspection and analysis of the GDCS 
piping will be performed. 

Report(s) exist and conclude that GDCS 
components are not susceptible to a load 
drop that could result in the GDCS not 
meeting the Technical Specification for 
modes 5 and 6. 
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The FB crane is designed to be single failure proof in accordance with NUREG-0554 and meets 
ASME NOG-1. 

Reactor Building Crane 

The Reactor Building (RB) is a reinforced concrete structure enclosing the Reinforced Concrete 
Containment Vessel (RCCV), the refueling floor, the new fuel storage buffer pool, buffer pool 
deep pit pool for spent fuel storage, the dryer and separator, and other equipment.  The Reactor 
Building crane provides heavy load lifting capability for the refueling floor.  The main hook 
(160-metric ton/176-ton capacity) is used to lift the drywell head, RPV head insulation, RPV 
head, dryer, separator strongback, chimney partitions, and RPV head stud tensioning equipment 
(refer to Table 9.1-7).  The orderly placement and movement paths of these components by the 
RB crane preclude transport of these heavy loads over the spent fuel racks in the deep pit buffer 
pool or over the new fuel rack. 

The RB crane is used during refueling/servicing as well as when the plant is on-line.  Minimum 
crane coverage includes the RPV for shield block removal and vessel servicing RB refueling 
floor lay down areas, RB equipment storage, refueling floor and the equipment hatches.  The RB 
crane is interlocked to prevent movement of heavy loads over the fuel pools. 

The RB crane is designed to be single failure proof in accordance with NUREG-0554 and meets 
ASME NOG-1. 

9.1.5.6  Other Overhead Load Handling System 

Upper Drywell Servicing Equipment 

The upper drywell arrangement provides servicing access for the main steam isolation valves 
(MSIVs), feedwater isolation valves; safety/relief valves (SRVs), depressurization valves 
(DPVs), Isolation Condenser System (ICS) valves, Gravity-Driven Cooling System (GDCS) 
valves, and drywell cooling coils, fans and motors.  Access to the space is from the RB through 
either the upper drywell personnel lock or equipment hatch.  Equipment is removed through the 
upper drywell equipment hatch.  Platforms are provided for servicing the feedwater and main 
steam isolation valves, safety/relief valves, and drywell cooling equipment with the objective of 
reducing maintenance time and operator exposure.  Items such as MSIVs, SRVs, DPVs, and 
feedwater isolation valves weigh in excess of a fuel assembly and its handling device and 
therefore are considered heavy loads. 

Drywell maintenance activities are only performed during a plant outage, therefore, only the 
PCCS and GDCS piping and valves need to be protected from inadvertent load drops.  This 
protection is provided for each GDCS component in one of two ways.  Either the upper drywell 
servicing equipment that handles heavy loads is designed or interlocked such that movement of 
heavy loads above the component is restricted, or spatial separation is provided such that a single 
inadvertent load drop cannot result in the GDCS not meeting the Technical Specifications for 
modes 5 and 6.Because the PCCS and GDCS piping and valves are spatially separated, an 
inadvertent load drop that breaks more than one pipe or valve of the PCCS or GDCS is not 
credible.  In addition, a piping support structure and equipment platform separates and shields 
the PCCS and GDCS piping from heavy load transport paths. 

This protection is such that no credible load drop can cause (a) a release of radioactivity, (b) a 
criticality accident, or (c) the inability to cool fuel within the reactor vessel or Spent Fuel Pool.  
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Other Servicing Equipment 

Outside of the containment, the main steam tunnel, or the refueling floor there are no safety-
related components of one division routed over any portion of a safety-related portion of another 
division at locations susceptible to heavy load drops capable of causing the loss of a safety-
related component required to maintain the plant in a safe condition.  Therefore, inadvertent load 
drops cannot cause (a) a release of radioactivity, (b) a criticality accident, (c) the inability to cool 
fuel within reactor vessel or Spent Fuel Pool, or (d) prevent the safe shutdown of the reactor.  
Therefore, the servicing equipment located outside the containment, the main steam tunnel, or 
the refueling floor is not subject to the requirements of Subsections 9.1.5.2 and 9.1.5.3. 

9.1.5.7  Equipment Operating Procedures Maintenance and Service 

Each item of equipment requiring servicing is described on an interface control diagram (ICD) 
delineating the space around the equipment required for servicing.  This includes pull space for 
internal parts, access for tools, handling equipment, and alignment requirements.  The ICD 
specifies the weights of large removable parts, shows the location of their centers of gravity, and 
describes installed lifting accommodations such as eyes and trunnions.  An instruction manual 
describes maintenance procedures for each piece of equipment to be handled for servicing.  Each 
manual contains suggestions for rigging and lifting of heavy parts, and identifies any special 
lifting or handling tools required. 

Operating instruction and maintenance manuals are provided for reference and use by operations 
personnel for all major handling equipment components (cranes, hoist, etc.). 

9.1.5.8  Operational Responsibilities 

Critical heavy load handling in the plant includes the following key elements for the 
administration and implementation of heavy load handling systems: 

• Heavy Load Handling System and Equipment Operating Procedures; 

• Heavy Load Handling Equipment Maintenance Procedures and/or Manuals; 

• Heavy Load Handling Equipment Inspection and Test Plans; NDE, Visual, etc.; 

• Heavy Load Handling Safe Load Paths and Routing Plans; 

• QA Program to Monitor and Assure Implementation and Compliance of Heavy Load 
Handling Operations and Controls (This includes the QA program elements described in 
Subsection 9.1.5.2); and 

• Personnel Qualifications, Training and Control Program; and. 

• Heavy Load Handling System Guidelines regarding the use of non-metallic slings with 
single failure proof lifting devices. 

The COL applicant will provide a description of the program governing heavy loads handling, 
and the schedule for implementation (COL 9.1-5-A). 

9.1.5.9  Safety Evaluations 

The RB and FB cranes are interlocked to prevent movement of heavy loads over fuel storage 
pools.  The RB and FB cranes are designed to be single failure proof, in accordance with 
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NUREG-0554, and meet ANSI N14.6.  Other heavy load handling systems are designed or 
interlocked such that movement of heavy loads is restricted to areas away from stored fuel and 
some GDCS system components.  The remaining GDCS components are spatially separated such 
that a single inadvertent load drop cannot result in the GDCS not meeting the Technical 
Specifications for modes 5 and 6.The arrangement of the refueling floor precludes transporting 
heavy loads, other than spent fuel handled by the refueling machine or fuel handling machine, 
over spent fuel stored in the spent fuel storage pool. 

The separation (arrangement, equipment interlocks, and routing) of redundant safety-related 
components in relation to heavy load paths minimizes the potential to cause failure of safety-
related components.  Administrative procedures further minimize the potential hazard from 
heavy loads. 

9.1.5.10  Inspection and Testing 

Qualification load and performance testing, including nondestructive examination (NDE) and 
dimensional inspection on heavy load handling equipment, is performed.  Tests may include load 
capacity, safety overloads, life cycle, sequence of operations, and functional performance. 

When load handling equipment is received at the site, it is inspected to ensure no damage has 
occurred during transit or storage.  Prior to use and at periodic intervals, each piece of equipment 
is tested again to ensure the electrical and/or mechanical functions are operational including 
visual inspection and, if required, NDE inspection. 

Crane inspections and testing comply with ASME/ANSI B30.2. 

9.1.5.11  Instrumentation Requirements 

The majority of the heavy load handling equipment is manually operated and controlled by the 
operator based on visual observations.  This type of operation does not necessitate the need for a 
dynamic instrumentation system. 

Load cells may be installed to provide automatic shutdown whenever threshold limits are 
exceeded for critical load handling operations to prevent overloading. 

9.1.6  COL Information 

9.1-1-H Dynamic and Impact Analyses of Fuel Storage Racks (Deleted) 

9.1-2-H Fuel Storage Racks Criticality Analysis (Deleted) 

9.1-3-H  Fuel Racks Load Drop Analysis (Deleted) 

9.1-4-A Fuel Handing Operations 

The COL applicant will describe the programs that address the following: 

• Fuel handling procedures. 

• Maintenance manuals and procedures for equipment used to move fuel. 

• Equipment inspection and test plans for equipment used to move fuel. 

• Personnel qualifications, training, and control programs for fuel handling personnel. 

• QA programs to monitor, implement, and assure compliance to fuel handling operations. 
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Table 9.1-5  

Reference Codes and Standards 
 

Number Title Device 
ANSI-N14.6 Standard for Special Lifting Devices 

for Shipping Containers Weighing 
(5 tons) or More for Nuclear 
Materials 

Applicable to any item carrying a heavy load such 
as the Reactor Building (RB) and Fuel Building 
(FB) overhead cranes and the refueling and fuel 
handling machine 

ASME/ANSI B30.9 Slings Applicable to the RPV dryer strongback slings. 

ASME/ANSI B30.10 Hooks Applicable to the RB and FB overhead cranes. 

ASME/ANSI B30.2 Performance Standards for Overhead 
Electric Overhead Traveling Cranes 

Applicable to the RB and FB overhead cranes. 

ASME/ANSI B30.16 Performance Standards for Air Wire 
Rope Hoists 

Applicable to the RB and FB overhead cranes. 

ASME/ANSI B30.11 Overhead and Gantry Crane Applicable to the RB and FB overhead cranes. 

ANSI/ANS 57.1 Design Requirements for Light 
Water Reactor Fuel Handling 
Systems 

Applicable to the RB and FB overhead cranes and 
the refueling and fuel handling machine 
equipment and tools used to handle fuel and fuel  
components. 

ASME NOG-1 Rules for Construction of Overhead 
and Gantry Cranes (Top Running 
Bridge, Multiple Girder) 

Applicable to the RB and FB overhead cranes.  
Applicable to the hoist on the refueling and fuel 
handling machines that handles the combined fuel 
support and control blade grapple.  Typically, the 
combined weight of the equipment and tooling 
exceeds the weight of a fuel assembly. 

CMAA70 Specifications for Electric Overhead 
Traveling Cranes 

Applicable to the RB and FB overhead cranes and 
the refueling and fuel handling machines. 

NUREG-0612 Control of Heavy Loads at Nuclear 
Power Plants 

Applicable to the RB and FB overhead cranes. 
A portion of the NUREG is applicable to the RPV 
strongback or dryer strongback interface with the 
lifting device. 
Applicable to the hoist on the refueling and fuel 
handling machines that handles the combined fuel 
support and control blade grapple.  Typically the 
combined weight of the equipment and tooling 
exceeds the weight of a fuel assembly. 

NUREG-0554 Single Failure Proof Cranes for 
Nuclear Power Plants 

Applicable to the RB and FB overhead cranes. 
Applicable to the hoist on the refueling and fuel 
handling machines that handles the combined fuel 
support and control blade grapple.  Typically the 
combined weight of the equipment and tooling 
exceeds the weight of a fuel assembly. 

 

NEV83265
Rectangle



<<
  /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 false
  /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 false
  /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 10CFRi, 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




