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1. SCOPE

This SAE Aerospace Information Report (AIR) provides guidelines to document the functional and physical interface
requirements for the electrical systems (including an EPCS and its components) between a given propulsion system and
the aircraft on which the system is installed and the functionality pertinent to each interface.

The scope includes civilian aircraft powered by turbofan, turboprop, and turboshaft engines equipped with electronic
engine controls.

2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicaljle issue of the other publications shall be the issue in effect on the,date ppof the purchase order. In
the event of conflict befween the text of this document and references cited herein, the ‘text| of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.

2.1.1  EASA Publicatiops

Available from European| Aviation Safety Agency, Postfach 10 12 53, D-50452 Koeln, Germany, Tel: +49-221-8999-000,
www.easa.eu.int.

AMC 20-1 Certificalion of Aircraft Propulsion Systems Equipped with Electronic Controls

2.2 Acronyms/Abbreviptions

DFDR Digital Flight Data Recorder

EEC Electronjc Engine Control

EECS Electronjc Engine Control System
EPCS Electronjc Propulsion Coenfrol System
EVMS Engine Yibration Monitoring System
FADEC Full Authority.Digital Engine Control
ICD Interface Controt Document

LRU Line Replaceable Unit

3. INTERFACE DEFINITION OVERVIEW
3.1 Purpose

The purpose of defining interfaces between powerplant controls and other airplane and powerplant systems is to ensure
the powerplant controls, and the airplane as a whole, perform safely, effectively, predictably and reliably.

The definition of the interfaces between a powerplant control system and the related aircraft systems is the physical and
functional relationship of one system to the other (i.e., how they fit and function together). In addition, identification of
these interfaces is a necessary part of certifying an aircraft propulsion system equipped with electronic controls
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3.2

Interface Definition Requirements

Considerations to be addressed when determining and documenting interfaces include:

a.

Physical Interface Characteristics: These include electrical, mechanical, optical and environmental characteristics.

b. Functional Interface Characteristics: The objectives of the functions performed and the data exchanged between the
aircraft and the electronic propulsion control systems involved that allow the engine and aircraft to operate as an

integrated system.
4,

4.1  Purpose

INTERFACE CONTROL DOCUMENT (ICD)

The purpose of the ICD|
between a given propuls

The ICD can be initially

captures the actual characteristics of the system, as it is implemented.

The definition of physical and functional interface characteristics should embrace both normal

conditions together with

NOTE: This is not inten

define the system functional requirements which are «related to failures of aircr.

components/inte
The functional definition

The intended audience
manufacturer and at th
substantiation, certificati
organizations, for airline
training simulators.

Distribution of the ICD
restrictions. These facto
it fulfills its intended purp

4.2 ICD Preparation

is to define the physical and functional interface for the electrical syst
on system and a given aircraft.

developed a source of high level system requirements, however it i

bppropriate fault detection, accommodation, and annunciation requireme
ded to make the ICD a failure modes and effects analysis report, but
rfaces/data, which can be used as aircraff\system design requirements.
will cover all operating modes including reversionary and get-you-home
of the ICD will include the responsible design engineering organiza
e aircraft manufacturer. The' completed ICD is a useful resource d

on test procedure development, for engine and aircraft manufacture
maintenance engineering organizations, and for manufacturers of fligh

is sometimes.\constrained by proprietary data concerns or by gov
s and the.intended audience should be discussed before preparation of
ose.

L

ems, including the EEC,
5 a living document that
and abnormal operating
nts.

instead to describe and
aft and control system
odes (if implemented).

ns at both the engine
bcument for certification

's maintenance training
t and maintenance crew

ernment export license
the document to ensure

The ICD is one of several sources of engineering data which define the installation of the engine control system in the
aircraft. The complete definition of the installation generally includes, but may not be limited to:

Engine installation drawing

Engine Installation Manual

Typically, the aircraft manufacturer and engine manufacturer will jointly define and agree on the development and
configuration management plan for the ICD, as a part of the engine specification and engine integration plan negotiation
process, and complete it during the subsequent design phases for the propulsion system and engine.

The means for controlling the configuration of the document needs to be agreed upon at the beginning of the program,
because this may affect the structure of the document (see Paragraph 4.3).

The plan for development of the ICD should be designed to recognize the existence of all sources of engineering data,
including the previous drawings and manual, and avoid duplication of information.
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During the developmental and mature program phases, a revision to the ICD should be made in accordance with the
following criteria: software update to the EEC (or the aircraft electronic systems that interface with the EEC), when
functional or interface requirements are impacted. This will ensure accurate documentation of changes to the
aircraft/engine interfaces or features which affect the engine control system. A well-maintained/accurate ICD is also an
essential tool to avoid interface issues in mature programs undergoing retrofit upgrades, by providing tracking status of
interface changes which have occurred to the engine or aircraft.

Where specific chapters of the ICD contain information / requirements concerning other manufacturers / suppliers to the
Aircraft (i.e: Avionics, Landing Gear, Throttle Quadrant, etc), their information should be included within the chapters with
which they are involved.

4.3 ICD Format and Content

A example of an outline structure for the ICD is shown in Figure 1. The specific section placement order and numbers

shown for each topic ar
system description, fung
application.

In some applications, it
documents, this approag
and released separately
history, table of content
version of each section.

For configuration contr
configuration and softwa

The document will provi
propulsion system LRU'S

The detailed definition
data, signals and power
and ‘high level’ flow / |
constraints of detailed Iq
include these logic diagr

It is highly suggested th
aircraft control functions
function and that no ch
analysis by the receiver

B Intended to be for reference only. However, specific sections, such a
tionality and functional interface requirements, should be expanded, &

may be of use to configure each section as a stand-alone item For pro
h allows the ICD to be divided into smaller, more manageable sections

as the design progresses. In this arrangement, each-section would cq
signature sheets, etc. A ‘Master Summary’ document could be creg

’1

bl purposes, it is suggested that the document defines the applic
Fe version.

le a description of the overall system;providing information and require
to which the electronic propulsion-control system components interface,

ill cover the functional requirements and both the physical and functig
associated with the aircraft to propulsion system interface and vice-vers
pgic diagrams may be ‘used to describe the functional requirements
gic diagrams which<are used to create executable software code, it n
hms in the ICD.

The data-supplier should be made aware that their transmitted data is
hnges to.the data format or characteristics should occur without prop
by stemy

5 paragraphs discussing
S necessary for a given

ects which require large
vhich may be configured
ntain a detailed change
ted to identify the latest

htion, physical interface

ments on all aircraft and

nal characteristics of all
n. The use of data tables

Due to Export Control
hay be suggested not to

at the ICD decuments the use of aircraft data in engine control funcjons and engine data in

being used in a specific
er and complete impact

Appendix “A” presents

t the suggested format

incorporates all discussion of functional interface requirements in Section 8. Alternatively, individual functional
requirements may be included in separate paragraphs, e.g., Section 8.2. Aircraft Provided Data Management, Section 8.5
Thrust/Power Management, etc. Aspects such as fault detection, accommodation, annunciation and dispatch criteria for
each function may be included as subsections within the paragraph that discusses that function.

4.4  Electronic Transfer of Documents

In preparing the plan for development of the ICD, consideration should be given to permit transfer of the document
electronically between the engine manufacturer and the aircraft manufacturer.
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FIGURE 1 - SUGGESTED INTERFACE CONTROL DOCUMENT OUTLINE
5. NOTES
A change bar (|) located in the left margin is for the convenience of the user in locating areas where technical revisions,
not editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document

title indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in
original publications, nor in documents that contain only editorial changes.

PREPARED BY SAE COMMITTEE E-36, ELECTRONIC ENGINE CONTROLS
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APPENDIX A - SUGGESTED CONTENT FOR INTERFACE CONTROL DOCUMENT
A1 TABLE OF CONTENTS
The table of contents should include items such as:
a. Text
b. List of figures
c. Listof tables

d. Appendices

A2 REVISION HISTIORY

The revision history shotild allow document changes to be easily identified and be traceable*to gpecific change requests.
In addition, the revision history will provide the ability to identify all active pages of the document.

A.3 SCOPE
For each revision of the |ICD, the scope section should:
a. Define the airframe-¢ngine application

b. Define hardware cdnfiguration and software version for the electronic propulsion controll system and interfacing
aircraft systems (i.e:|Avionics, etc), where it has impact on functionality.

c. Provide the correspdnding Power Management Deck reference

d. Include a “CAVEATS” section which lists deviations or discrepancies to requiremen{s existing for a given
hardware/software donfiguration. The Caveats_may be separated into categories pertaining to Propulsion System
software, Aircraft conponent (Avionics, etc).software or other interface items.

A4 REFERENCE DPCUMENTS

The reference section of|the ICD sheuld include references, such as:

a. Applicable government regulations

b. Applicable industry standards

c. Aircraft manufacturer specifications
d. Engine and/or component specifications
e. Engine and/or component installation drawings

Where appropriate, a precedence statement may be included for resolution of conflicting requirements. Agreed-upon
deviations from reference documents may also be listed.
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A.5 SUPPLEMENTAL INFORMATION

Supplemental information may include:

A.5.1 Definitions

This section will explain terms used in the ICD, including ARINC Format and other definitions which will help make the
document fully comprehensive.

A.5.2 Acronyms, Abbreviations

This section provides explanation of the acronyms and abbreviations used in the ICD.

A.5.3 Mnemonic Namg Cross-Reference

This list will define mnen
in other functions.

A.5.4 Traceability
A traceability section wH
history of design decisig

Examples may include d

Traceability may be do
document is prepared or

Where appropriate, in ca
A6 SYSTEM OVER
A.6.1  Aircraft Systems
The aircraft systems deg
A.6.1.1 System Ove
The overview should inc

A.6.1.2 Aircraft Syst

ponics used in the ICD, including identifying where the mnemonic:is defi

ich describes the source of requirements in the IGD may be found us
ns for later use when product improvements or\future requirements ¢

cumented in the ICD by including a reference to another report, in ¢
this subject.

ses where a testable requirement is)presented, a ‘tag’ may be used to fa
VIEW

Description

cription should contain:

[view

ude a bloek diagram showing the aircraft subsystems and units comprisi

em-Components

ned and where it is used

ful for documenting the
hanges are considered.

bsign modifications to enhance engine operability~or to conform to aircraft system modifications.

ases where a separate

cilitate traceability.

ng the system.

A list of aircraft units or subsystems which perform functions related to the electronic propulsion control system.

A6.1.3

System Functions

A description of aircraft system functions related to the electronic propulsion control system.

A6.14 Allocation of

Functions

For each aircraft function related to the engine control system, a description of which aircraft units are involved in
implementing the function should be presented.
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A.6.1.5 Aircraft System Operating Modes
This section should include:

a. A list and description of interfacing Aircraft system operating modes, e.g., automatic versus manual flight control,
normal versus reversionary engine control modes.

b. Definition of configurations (e.g., with faults present in the system) for which aircraft dispatch is to be allowed.

c. Description of any noteworthy differences in operating and performance characteristics for all dispatchable
configurations, in comparison to a normal or fully-operational system dispatch.

A.6.2 Electronic Propulsion Control System (EPCS) Description

The system description ghould contain:
A.6.2.1 System Ovefview

The overview should include a block diagram of the system showing the subsystems-and units cdmprising the system.
A.6.2.2 System Conjponents

A list of units or subsystgms comprising the system.

A.6.2.3 System Fungtions

@

A list of EPCS functions |ncluding a brief overview of their relation to engine operation, for examp
a. Thrust control

b. Control of fuel flow
c. Overspeed protectioh and Overthrust proetection (TCMA)
d. Control of compressor variable geofmetry and bleeds

e. Starting functions

f. Heat management, etc.

For each function, a description of the tLRUS Invoived in implementing the function shoutd be provided.

A.6.2.4 EPCS Operating Modes

This section should include:

a. Alist and description of EPCS component operating modes, e.g., initialization, ground tests, engine running, etc.

b. State transition diagram or equivalent describing transition between operating modes.

A.6.3 Aircraft/EPCS Interface Description

This section should include a list of the interfaces between the aircraft and the electronic propulsion control system. The

listing may be arranged to group the Analog/Discrete signals according to source/destination and include a reference to
the specific ICD chapter where details are presented.
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A.7 PHYSICAL INTERFACE CHARACTERISTICS

Physical characteristics including electrical, mechanical, optical, and environmental interface characteristics should be

defined.

AT

AT7.11

Electrical Interface Characteristics

General Requirements

This section would provide harness wiring pinout information and also address issues such as:

a.

Channel-to-channel isolation

b. Response to fault co

c. Aircraft to propulsion
d Information to prepa
A7.1.2 Analog Sign

Items that typically shoul

nditions (including common mode)

system isolation

e a Voltage Drop Analysis (wire lengths, resistance, capacitance per foo
bl Interfaces

d be defined for each signal path into and out of a'system or component

ents or limits
bn and contact number (or the equivalent for other types of disconnects g

e interconnection (twisted-pair/ twisted-triplet, coaxial, etc.)

a. Shielding requirements
b. Impedance requirem
c. Connector designati
d. Form of the aggrega
e. Bonding and ground

The signal should be de

ng requirements

ined in sufficient@etail so that the interface can be designed to function

operating conditions. N¢ important characteristic of the signal can be left to chance. Factors

operating temperature o

Characteristics of each
interconnection, include:

worst-case’signal characteristics should be defined.

signal—that may be specified, depending on the specific type

t, etc)

nclude:

uch as terminal strips)

correctly in all allowable
such as the maximum

and application of the

a. Name, source, and

b.

urpose of thesignat

Electrical voltage, current, impedance, or power ranges for all operating modes and conditions (i.e., with equipment

powered and depowered, and for all temperatures expected), at both sides of the interface disconnect

resolution specifications for the signal

Frequency, wave shape, duty cycle, and other pertinent data for alternating current signals

Electrical parameter relationship to the sensed quantity (for sensor inputs), including accuracy, linearity, and
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A.7.1.3 Discrete Signal Interface Characteristics

Important characteristics of discrete signal interfaces include:

a. Signal name, source, and purpose

b. Signal type (e.g. contact closure or voltage)

c. Minimum open circuit resistance and threshold detection value
d. Maximum closed circuit resistance and threshold detection value

e. Maximum voltage

f.  Minimum, maximum/ and typical current levels

A7.1.4 Digital Data Bus Signals

Characteristics of each data bus crossing the interface need to be specified. These include:
a. The specification usg¢d (ARINC 429, RS232, etc.)

b. Bus specification opfions, such as operating mode (voltage or current,clock speed, etc.)
c. Bus terminal identifigr and terminal bus interface characteristics (if appropriate)

Digital data should be degfined in detail. Table A1 lists typical parameters that must be included in the definition.
A7.15 Power Supply

Electrical power requirerpents must be defined including type and quality of electrical power, maximum power or current,
maximum in-rush current (if appropriate), etc.

A.7.2 Mechanical Intefface Characteristics

Physical details of electfical (or optiCal) interconnections across system or component boundafies should be specified.
These details include:

a. The part number (i.e} series{ shell size) of each connector on both sides of the interface

b. The keyway orientation foreach interface connector pair
c. The connector contact arrangement and contact signal assignments
d. Additional information for the connector, as applicable (i.e: firewall’, ‘scoop proof’, ‘high temperature’, etc)

If physical limits such as the maximum length, maximum thickness, or maximum permitted bend radius of an
interconnection are pertinent, they should also be included in the ICD and observed in the design. In some installations,
pneumatic pressure sense line may also cross the interface between the aircraft and the electronic engine control system.
This is another type of mechanical interface which should be specified. This interface occurs, for example, when aircraft
provided pneumatic lines are connected to the electronic engine control system for measurement of freestream total or
static pressure.

A.7.3 Optical Interface Characteristics

Important aspects of optical interfaces may include interconnecting fiber characteristics, optic connector(s), signal format,
power budget and wavelength.
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A.7.4 Environmental Characteristics

Environmental character

istics which may be considered as part of the interface include specification of thermal, vibration,

and electromagnetic characteristics to which components of the system are exposed. Where these subjects are treated
outside the scope of the ICD, it is appropriate for the ICD to reference other documents rather than duplicating
requirements identified elsewhere.

A8

The Functional Interface

FUNCTIONAL INTERFACE CHARACTERISTICS

Characteristics sections should provide an overview of the aircraft/engine interfaces pertaining to

each system described, including the source type (i.e: LVDT, hardwire or ARINC signal), the sense interpreted (i.e: TRUE

= Valve-not-Closed) and

defaults used by the FADEC if an ARINC signal is not valid or available.

A schematic of the control circuit/component layout may be useful if included to accompany descriptive text.

A.8.1  Propulsion Syste

This section of the ICD ¢
ARINC discrete, ARINC
Aircraft, FADEC to/from
The listing should also
extent to which a signal
Weight-On-Wheels).

A.8.2 Aircraft-Provided

Typical Electronic Propt
obtained from engine-mg

In multi-engine aircraft,

engine to receive data fi)

engines (e.g., throttle sta

causing a hazardous thriist loss or otherwise adversely affecting the operation of more than one

The ICD should be use
control, and for the use
times, software criticality

A.8.3 Digital Data Bus

m Inputs and Outputs

hould capture all inputs and outputs of the Propulsion System andTist them according to type (i.e:
Binary Numeric, electrical discrete, electrical analog) and source/destination (i.e: FADEC to/from
Propulsion System, or FADEC cross-engine).

such that it clarifies the
EC control functions (i.e:

dentify the ICD chapters which pertain to each spegific input / output,
is used on the aircraft (i.e: Engine running discrete) or in specific FAD
Data Management

Ision Control systems accept data_from multiple sources, such as flig
unted sensors as well as data received from aircraft avionics computers

jht condition information

ectronic propulsion control:system design may allow the electronic pro
m the same aircraft computer(s). This configuration minimizes operatic
gger) but requires that safeguards are included to prevent failure of a si

pulsion controls on each
pnal differences between
ngle aircraft system from
gngine.

i to establish requirements for use of aircraft-supplied information in the electronic propulsion
of EPCS-supplied information in aircraft systems. The aircraft compufer power-up/initialization
levels and-the accuracy of the transmitted data should be provided.

Interfaces

This section of the ICD

Mhere details of the data is

presented, the information should contaln items per Table A1 (below). Other detalls to be mcluded are:

a.

Digital Data Bus wiring schematic, showing the transmit and receive ports of the interfacing computers

b. Output data bus characteristics during channel swap and reset occurrences

C.

Aircraft computer source selection logic

d. FADEC data label transmission sequence
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TABLE A1 - PARAMETERS USED IN DEFINITION OF DIGITAL DATA

ITEM PARAMETER NAME

TYPICAL ENTRY (COMMENTS)

Mnemonic (if applicable)

Data Label

Decimal, Octal or Hexadecimal

Signal Format

Binary, Discrete, or Binary-coded decimal

Units

Dimensionless, Degrees C, RPM, %, etc.

Maximum / Minimum \{alue

Encoding scheme

(if applicable, see note 1)

Scale Factor

(power of 2 which includes, maximum and minimum values)

Significant bits

(extent of valid data inits)

Nominal/Maximum Transmit Interval

Maximum Update Intefval

(Maximum interval at which a digital datalbus output is updated
with new-data relative to the last previoug data input acquisition
or internal computation. The maximum update interval may be
greaterthan the maximum transmit interval.)

Resolution

(see note 2)

Maximum transport dejay

Meaning of "No Complted Data" flag

Meaning of "Functiondl Test" flag

Accuracy

Description

(Provides details to understand the meaning of the parameter)

SPECIFIC TO DISCRETE DATA

Data Label and Bit

(Includes the persistence delay when the FADEC confirms the
condition is set and when it sets the corresponding ARINC bit)

Delay to Set

(Includes the persistence delay when the FADEC confirms the
condition is cleared and when it clears the corresponding
ARINC bit)

Delay to Clear

(Designates if the bit is latched and the conditions under which
it will be cleared)

Latch
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NOTES:

1. Data may be normalized.

2. The number of bits in the data word and the scale factor determine the resolution of the data word. This number
can be calculated as: Resolution = 2 exp(-(L - n)), where ‘L’ is the word length in bits, and ‘n’ is the next integer
greater than the quantity [log(maxvalue)/log2].

A.8.4 Configuration Selection

This section of the ICD should describe the interface functions required for selection of engine configuration such as:

a. Description/method ¢f implementation
b. Engine configuration|data specifics:

e Selection of thrut rating

e Engine serial number

o Variable geometry schedule selection

e Parameter trim/modifier selection data, etc.
c. Aircraft system pin-program or software options
d. Fault detection/accommmodation and annunciation
A.8.5 Thrust/Power Mgnagement
This section of the ICD should describe the interface functions required for thrust management, stich as:

a. Thrust/power rating gomputations (logic.and data) for forward and reverse thrust (Note that the data may be included
by reference to anotier document)

b. Primary and alternatjve thrust/power control mode logic/characteristics

c. Automatic flight contfol intérface functions

d. Idle schedules

e. Bleed air (ECS, Anti-Ice) configurations and discrete characteristics
f.  Synchronization

g. Associated indications

A.8.6 Overspeed / Overthrust Protection Systems

This section of the ICD should describe the functional interface logic requirements for engine overspeed and overthrust
(TCMA) protection, such as:

a. System architecture details /schematic
b. Detection / inhibit criteria

c. System test/ failure annunciation details


https://saenorm.com/api/?name=4400b41eca4ed490ee836da86c973612


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


