Schneider

ﬁ Electric solar.schneider-electric.com

Conext™ XW+/XW/SW/MPPT SCC - Load 976-0322-01-01/A
Shedding and Load Shifting to Address Time-of- July 2015
Use (ToU) Metering and Peak Demand Tariffs Application Note

EXCLUSION FOR DOCUMENTATION

UNLESS SPECIFICALLY AGREED TO IN WRITING, SELLER

(A) MAKES NO WARRANTY AS TO THE ACCURACY, SUFFICIENCY OR SUITABILITY OF ANY TECHNICAL OR OTHER INFORMATION PROVIDED IN ITS MANUALS OR OTHER DOCUMENTATION; (B) ASSUMES NO
RESPONSIBILITY OR LIABILITY FOR LOSSES, DAMAGES, COSTS OR EXPENSES, WHETHER SPECIAL, DIRECT, INDIRECT, CONSEQUENTIAL OR INCIDENTAL, WHICH MIGHT ARISE OUT OF THE USE OF SUCH INFORMATION
THE USE OF ANY SUCH INFORMATION WILL BE ENTIRELY AT THE USER’S RISK; AND (C) REMINDS YOU THAT IF THIS MANUAL IS IN ANY LANGUAGE OTHER THAN ENGLISH, ALTHOUGH STEPS HAVE BEEN TAKEN TO
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A DANGER

RISK OF FIRE, ELECTRIC SHOCK, EXPLOSION, AND ARC FLASH

This Application Note is in addition to, and incorporates by reference, the
relevant product manuals for each product in the Conext series. Before
reviewing this Application Note you must read the relevant product manuals.
Unless specified, information on safety, specifications, installation, and
operation is as shown in the primary documentation received with the product.
Ensure you are familiar with that information before proceeding.

Failure to follow these instructions will result in death or serious injury.

Objective

The purpose of this Application Note is to explain how to configure the Conext XW+/XW/SW
system to perform Load Shedding and Load Shifting, in order to reduce or avoid consuming
energy from the grid (also referred to as AC mains or utility) during Time-of-Use (ToU) and
Peak Demand periods. When configured for Load Shedding and Load Shifting, the asset
owner (power consumer) consumes energy at a lower electricity rate or relies less on the
grid with the support of the battery.

The Conext products below can utilize Load Shedding and Load Shifting:

Product Models

Conext XW+ 7048E, 8548E, 5548, 6848
Conext SW 2524, 4024, 4048

XW 4024, 4548, 6048

Conext MPPT SCC MPPT 80 600, MPPT 60 150
Conext ComBox n/a

Conext Battery Monitor | n/a

Definitions and
Abbreviations

ToU ’ Time-of-Use

DoD ‘ Depth-of-Discharge

Copyright © 2015 Schneider Electric. All Rights Reserved. All trademarks are owned by Schneider Electric Industries SAS or its affiliated companies.
Author: Joon Kwan. For local customer technical support go to: http://solar.schneider-electric.com/tech-support.


http://solar.schneider-electric.com
http://solar.schneider-electric.com/tech-support
http://solar.schneider-electric.com

Application Note

SOC/SoC State-of-Charge

SCC solar charger controller
PV photovoltaic or solar
power consumer asset owner

Use Case Scenario

A residential asset owner (power consumer) who has Time-of-Use (ToU) Metering
will consume grid energy charged at different rates according to time-based
usage rather than accumulated energy at fixed rate.

For ToU Metering, the electricity rates (in Australia) are normally charged with the
following price schedule, where N is the cent value:

Off Peak Rate $0.N/kWh
Shoulder Rate approximately ($0.N x 2)/kWh
Peak Rate approximately ($0.N x 4)/kWh

Both peak and shoulder rates occur during periods when solar energy can be
generated. However, solar energy is intermittent, and the residential power
consumer who does not have matching load and solar generation profiles would
not be able can to fully utilize the solar energy yield. In this case scenario, the
power consumer needs a grid-tied solar photovoltaic (PV) array with battery
storage to conduct Load Shedding and Load Shifting by converting solar energy
to a non-intermittent form of energy supply.

Solar No Solar Peak Shoulder  Off Peak

TIME Solar NSW NSW NSW ViC QuD WA WA TAS
Essential Endeavour Ausgrid Oct-Mar Apr-Sep 40CT-4APR 5APR-30CT

12:00-01:00AM
01:00-02:00AM
02:00-03:00AM
03:00-04:00AM
04:00-05:00AM
05:00-06:00AM
06:00-07:00AM
07:00-08:00AM
08:00-09:00AM
09:00-10:00AM
10:00-11:00AM
1:00AM-12:00PM
12:00-01:00PM
01:00-02:00PM
02:00-03:00PM
03:00-04:00PM
04:00-05:00PM
05:00-06:00PM
06:00-07:00PM
07:00-08:00PM
08:00-09:00PM
09:00-10:00PM
10:00-11:00PM
11:00PM-12:00AM

Figure 1 Time-of-Use (ToU) Period in Australia®

a.ToU is not available in all jurisdictions. Check with the local power utility if ToU is available.
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Load Shedding and Load Shifting to Address Time-of-Use (ToU) Metering and Peak Demand Tariffs

A commercial power consumer who is subject to a Peak Demand tariff from the
utility company is required to pay extra charges based on the previous month’s
Peak kVA reading in averaged 15-minute interval which is in addition to their per
kWh usage. In many cases, the Peak kVA reading only happens several times
within a month. Therefore, a battery storage solution is utilized to address peak
demand power draw from the grid. This solution subsidizes grid current using
energy stored in the battery and ensures current draw from the grid is not
exceeded.

Cases for Application

e The battery is sufficient to cope with energy consumption during ToU period
before sunrise (6:00AM-8:00AM) and after sunset (5:00PM-11:00PM). The PV
system will need to generate energy sufficient for load consumption during
ToU period (6:00PM-11:00PM).

e The battery is sufficient to cope with energy consumption outside solar
generation period from evening to morning (5:00PM-8:00AM). The PV system
will need to generate energy sufficient for load consumption throughout the
day (12:00AM-12:00AM).

e The battery is sufficient to cope with energy consumed between peak load
and base load throughout the day. The PV system will need to generate
energy sufficient for the battery’s storage capacity.

When Load Shedding and Load Shifting are Not Applicable

Feature
Load Shave

Enhanced Grid
Support or
Enhanced AC
Support

976-0322-01-01 rev A

e |[f battery storage is meant to be 100% charged all the time such as when the
intended application is to act like a UPS power backup system.

e |f the system is totally standalone or off-grid.

e If the system is connected to an erratic and unreliable utility grid network
which often causes batteries not to be fully charged.

e [f the system relies on an AC-coupled PV inverter that generates and feeds
solar energy directly to loads.

This feature allows the power consumer to define the “Maximum Current” draw
allowed from the grid within a specific time frame in a day. The designated Time
Period would be continuous, meaning there is a single “Start Time” and a single
“Stop Time” repeated daily.

Enhanced grid support is a feature which ensures that the battery is maintained
at absorption stage until sunset by getting charged through a DC-coupled solar
charge controller. The MPPT solar charge controller (MPPT SCC) ensures that the
battery has sufficient state-of-charge (SOC) and is ready to supply energy for the
night until sunrise or until the battery runs out.

This feature is referred to as Enhanced Grid Support in Conext XW+/XW. In
Conext SW, it is called Enhanced AC Support.

Schneider 3 0of 14
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Charge Block

Procedure

To be able to utilize this feature and prioritize charging the battery throughout the
day while doing Load Shave, the XW+/XW/SW system requires DC-coupling the
solar array with either of the MPPT solar charge controllers below:

e high voltage solar charge controller - Conext MPPT 80 600
e |ow voltage solar charge controller - Conext MPPT 60 150

This feature allows the power consumer to define the Time Period when the
battery is not allowed to be charged from the grid. The designated Time Period
would be continuous, meaning there is a single “Start Time” and a single “Stop
Time” repeated daily.

These are the major steps in configuring the systems for Load Shedding and
Load Shifting:

1. Define the battery parameters within Inverter Settings, Charger Settings,
Battery Settings/Custom Battery Settings. These settings remain constant.

2. Define Load Shave parameters, Grid Support parameters and Grid Sell
parameters within Grid Support Settings. These settings can be tuned
according to seasons.

3. Define Charge Block Setting and Maximum Charge Rate within Charger
Settings. These settings will be based on ToU or Peak Demand
requirements.

4. Observe Battery SOC, Battery Voltage, PV and AC Daily Summary Trending,
Batter Bank Daily Summary Trending and re-adjust Recharge Voltage and
Low Battery Cut Off (LBCQO) Voltage. These settings will be tuned according
to battery capacity and performance observation.

Define Battery Parameters within Inverter Settings, Charger Settings,
and Battery Settings/Custom Battery Setting

4 of 14

1. Set the voltage parameters of the battery according to recommended
settings by the battery manufacturer.

Check the battery manual’s recommended settings and compare them to the
default settings for Flooded/Gel/AGM batteries for the XW+/XW/SW. If the
recommended settings in the battery manual do not match the default
settings, use Custom Battery Settings instead.

2. Inverter Settings

e Low Battery Cut Off (LBCO): set according to the battery manual’s
recommended minimum battery voltage.

e High Battery Cut Off (HBCO): set according to the battery manual’s
recommended maximum battery voltage.

SC%“IEidel‘ 976-0322-01-01 rev A
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Load Shedding and Load Shifting to Address Time-of-Use (ToU) Metering and Peak Demand Tariffs

3. Charger Settings/Custom Battery Settings

e Battery Bank Capacity: according to installed Battery Bank Ah @ C20
rate

e Maximum Charge Rate: calculated in percentage as Maximum Charge
Current Allowed by Battery Manufacturer + Inverter Maximum Charge
Current

e Maximum Charge Rate for Commercial (with Peak Demand tariff):
calculated in percentage as (Maximum Charge Current Allowed by
Battery Manufacturer + Inverter Maximum Charge Current) < Average
Base Load Current

¢ Recharge Voltage: Battery Voltage @ Desired Depth-of-Discharge (DoD)
e Charge Cycle: XW/SW 2-stage, MPPT SCC 3-stage

e Equalize Support: Enable for Flooded Battery. Disable for AGM/Gel
Battery

e Equalize Voltage: only define voltage setting for Flooded Battery
e Bulk Voltage, Absorption Voltage: refer to battery manual

¢ Float Voltage: refer to battery manual

e Battery Temperature Coefficient: refer to battery manual

e Absorption Time: refer to battery manual

¢ Low Battery Cut Out Hysteresis: 2.0V

Define Load Shave Parameters, Grid Support Parameters and Grid Sell
Parameters within Grid Support Settings

976-0322-01-01 rev A

1.

Define Grid Support parameters:

e Grid Support mode (XW+/XW) or AC Support mode (SW): Enable
e Grid Support Voltage (XW+/XW). 64.0V (for 48Vdc Battery Bank)
e AC Support Voltage (SW): 32.0V (for 24Vdc Battery Bank)

Select the Start Time and Finish Time for Load Shave to occur.

¢ Load Shave Start: Beginning of Time of Use period. For example,
06:00AM or 07:00AM

* Load Shave Finish: End of Time of Use period. For example, 10:00PM or
11:00PM

e |fthisis to address Peak Demand Tariff then Load Shave Start should be
12:00AM and Load Shave Finish should be 12:00AM

e |f the power consumer wants to rely less on the grid then Load Shave
Start should be 12:00AM and Load Shave Finish should be 12:00AM

For SW system, PLS Dly 2h allows SW to conduct Load Shave only after a
two-hour delay to allow the battery to be charged by the MPPT SCC in Float
Stage. Choose to enable or disable this feature.

Schneider 5 of 14
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4. Define the Load Shave’s Maximum Current draw allowed from the grid.

¢ Residential Load Shave Amps: 0 Amps

e Commercial (with Peak Demand tariff) Load Shave Amps: Average
Base Load Current to maintain current draw from the grid not exceeding
Base Load

e Commercial (without Peak Demand tariff) Load Shave Amps: 0 Amps

Define Charge Block Setting and Maximum Charge Rate within Charger

Settings

6 of 14

Select the Charge Block Start Time and Finish Time to avoid the battery
getting charged from the grid.

e Charge Block Start: Beginning of Time of Use period. For example,
6:00AM or 7:00AM

e Charge Block Stop: End of Time of Use period. For example, 10:00PM or
11:00PM

If the battery is sufficiently sized to cope with energy consumption outside
solar generation period from evening to morning (5:00PM-8:00AM) and the
PV system could generate energy sufficient for load consumption throughout
the day (12:00AM-12:00AM) then XW+/XW'’s can be selected not to charge
the battery using the grid by changing the control setting:

e Charger Enable/Disable: Disable

For Commercial Power Consumer with Peak Demand Tariff, the load is
usually large and peak demand most likely happens at daytime during
business operating hours. Hence, it is recommended to define a sensible
Load Shave Amps according to Base Load, and at the same time allow the
battery to be charged using the grid at off-peak period between midnight
and early morning. This way, the battery would have high SOC and ready for
the beginning of business operating hours before sunrise. If the power
consumer does not allow charging from the grid, the battery will be depleted
in the morning and not able to address the high demand in the morning when
appliances and equipment are being started. In this case, XW+/XW should
allow:

e Charge Enable/Disable: Enable.

e Charge Block Start: Beginning of Business Operating Hour. For
example, 6:00AM or 7:00PM

¢ Charge Block Stop: End of Peak Time. For example, 10:00PM or
11:00PM

e Commercial (with Peak Demand tariff) Load Shave Amps: Average
Base Load Current to maintain current draw from the grid not exceeding
Base Load

SC%ﬂEidel‘ 976-0322-01-01 rev A
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Load Shedding and Load Shifting to Address Time-of-Use (ToU) Metering and Peak Demand Tariffs

Observe Battery SOC, Battery Voltage, PV and AC Daily Summary Trend-
ing, Battery Bank Daily Summary Trending, and Re-tune, Recharge Volt-
age and Low Battery Cut Off (LBCO) Voltage

976-0322-01-01 rev A

1.

“PV & AC Daily Summary” trending in Conext ComBox page provides a good
visibility whether the power consumer has successfully defined the correct
time for Load Shave and Charge Block and how many hours the battery can
usually last after sunset. These two parameters could be readjusted
according to system need.

In some cases, the battery manufacturer’s operation manual does not
provide an accurate battery voltage value to reflect the correct DoD because
this information is presented in graph form or due to cable loss which occur
at the system. Hence, it is important for the power consumer to install a
Conext Battery Monitor for this purpose and to find out (at the desired DoD or
SOC) what is the Battery Voltage in decimal value. This could be observed
from “Battery Bank Daily Summary” trending.

The power consumer will use the Conext Battery Monitor to investigate what
is the Battery Voltage at 60-65% of SOC and in general, this value shall be
set as the Recharge Voltage. When selecting the desired DoD, remember
that Load Shedding and Load Shifting application may have more than one
charge/discharge cycle per day. In general, for a system which does not
have tuning support, XW+/XW/SW's:

e Recharge Voltage: Battery Voltage @ 60-65% SOC

e Recharge Voltage: if <47Vdc (for 48Vdc Battery System) or <23.5V (for
24Vdc Battery System) will raise “W48 DC Under Voltage” warning.
Ideally, the Recharge Voltage shall not be lower than these values.

For XW system, the battery is regulated according to Low Battery Cut Off
(LBCO). Therefore, it is important to understand that the Battery Voltage at
60-65% SOC shall be equivalent to LBCO +2V.

Ensure that this defined Low Battery Cut Off (LBCO) value does not void
battery warranty.

*  Low Battery Cut Off (LBCO) for XW: Recharge Voltage - 2V < Battery Voltage @ 50% SOC
*  Low Battery Cut Off (LBCO) for XW: Recharge Voltage - 1.5V (with 0.5V margin)

For XW+ System, the battery is regulated according to Recharge Voltage.
Therefore, the Battery Voltage at 60-65% SOC shall be equivalent to
Recharge Voltage +0.5V.

* Recharge Voltage: Battery Voltage at 60-65% SOC - 0.5V

For SW System, the battery will conduct Load Shave until battery voltage
reaches Low Battery Cut Out (LBCO). However, SW System will initiate
Charge Cycle when Battery Voltage has reached Recharge Voltage.

DC-coupled PV system utilizing MPPT SCC should use Enhanced Grid
Support feature to prioritize battery charging and health. If Enhanced Grid
Support is not used, Grid Support Voltage should be set according to Battery
Voltage @ 100% SOC.

e Grid Support Voltage (without using Enhanced Grid Support): Battery
Voltage at 100% SOC

Schneider 7 of 14
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Peak Load Shaving Mode
Battery
Voltage |
! Grid Support mode
[Grid Support Volts] |—
Peak Load Shaving mode
[LBCOM2V |—¢
! AC Passthrough mode
[LBCOHMV |—+
1 Charge mode
Time
XW6048/4548/4024
Load Shaving Mode
Battery o vpatt
Voltage |
: Grid Support mode t.exit=6sec for AC IN current<LoadShave Amps
[Grid Support Volts] f1frmmmmmmem - tentry/exit=20sec
: \ | tentry=1sec for sudden Vbatt>Vgs+2V
! i Load Shaving mode |
| |
[RechargeV]+0.5V i—x———————————————l" texit=2sec for Battery Voltage level
[ |
D I
+ 1+ AC Passthrough mode |
1 : |
[LBCO+1V 7:7,”7”7”7TW”4:,,
| Charge mode | |
! v l
Load Shave Start Load Shave Stop [/K]
[entry] [exit]

XW+8548E/7048E/6848/5548
Figure 2 Conext XW+/XW Peak Load Shaving
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Load Shedding and Load Shifting to Address Time-of-Use (ToU) Metering and Peak Demand Tariffs

Troubleshooting and Observation

976-0322-01-01 rev A

Using a Residential Load Shedding example, with Load Shave set to 0 A for all
time and charging from the grid is disabled on the XW+/XW, and with Grid Sell
also disabled, the following three scenarios could arise:

Scenario 1:  |Ideal scenario with strong irradiance and system sized correctly
according to Load Profile, for application to avoid drawing from grid during Time-
of-Use (08:00-23:00 [BAM-11PM]) period.

Below “PV & AC Daily Summary” shows that the system is conducting Load
Shedding from 08:00-23:00 [8AM-11PM] (ToU Period). The DC-coupled PV
system using Enhanced Grid Support has generated enough solar energy to
charge battery and to support daytime load. The battery has been fully charged
before sunset and ready for the evening to conduct Load Shedding till battery
reaches DoD.

Conext ComBox 0

PV & AC Summary Plot

£3 Genarator
TPV & AC Daily Summary
- -1 Battery Bank Daily Summary

BEXW (2)
] XW (3)
-5 HVMPPT (1)

% HUMPPT (2)

wer (W]

o ration = |

L L e e i Lia qw
y Browse Files
Modbus Master

— Load Power — Grid Net Power — AC Generator Power — PV Total Power

Date to Plot: | 2015/05/18

sc%n@eclg%{ Conext ComBox Q

Series 1:  Battery Bank 1 Voliage

Plot Selected Series

Battery Bank Summary Plot

Vakage [V]

(Al 38eje,
w

- B s
Ny

Battery Bank to Plot: Bank 1 v Date to Plot: | 2015/05/18

Figure 3 PV & AC and Battery Bank for Scenario 1
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Scenario 2: Fluctuating irradiance scenario and cloudy day. Solar has been
converted to non-intermittent source of energy.

Below “PV & AC Daily Summary” shows that the system only manages to
conduct Load Shedding from 09:00-15:00 [9AM-3PM] (ToU Period). The DC-
coupled PV system using Enhanced Grid Support has not generated enough
solar energy to charge battery. The solar energy could only be used to support
six hours of daytime Load but nevertheless solar energy has been converted to
non-intermittent source of energy to support Load with the battery.

Schsider

Conext ComBox 0

& £) System Perfomance
3 Battery
{ Loads
31 Grid

| -3¢ Solar
{3 Generator

| Y£PV & AC Daily Summary
3 Battery Bank Daily Summary
S4BV Inverers

- £ System Devices

23 ComBox Cenfiguration

Power (W]

PV & AC Summary Plot

;
- TWIT TIWWWW
— Load Fower == Grid Net Power — AC Generator Fower — PV Total Power |

Date to Plot:| 2015/05/15

Scféneider

Electric
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4PV 8 AC Daily Summary
3 Battery Bank Daily Summary
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£ System Devices
3 ComBox Configuration

Series 1: Battery Bank 1 Voltage ¥

Series 3: Battery Bank 1Voltage v

Series 2| Battery Bank 1Voktage ¥

Series d: | Battery Bank 1Vohage v Plat Selocted Series

Battery Bank Summary Plot

1Al sterjop

08.00 000 12:00 14.00 16:00 1800 20:00 2200 16.May

— Batery Bank | Voltage

Battery Bank to Plot: Bank 1

Date to Plot:| 2015/05/15

2015/05/21 16.47

Figure 4 PV & AC and Battery Bank for Scenario 2
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Scenario 3: Weak irradiance scenario.

Below “PV & AC Daily Summary” shows that the irradiance is very weak and
system could hardly conduct Load Shedding. Generated solar energy is fully
consumed by daytime load. This scenario could happen during bad weather.
The load demand consumption has completely overtaken solar energy

generation.

Schneider
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Figure 5 PV & AC and Battery Bank for Scenario 3
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Using a Commercial Load Shedding and Load Shifting application example,
with Load Shave configured to 5 A from 08:00-23:00 [BAM-11PM] and Charge
Block is set from 06:45-23:15 [6:45AM-11:15PM], the following two scenarios
could be observed:

Scenario 1: Excess solar energy with battery SOC remains high.

During daytime, the excess DC-coupled solar energy generated by MPPT SCC
with Enhanced Grid Support is fed directly to the load because the battery is fully
charged. At evening, because the system has been set to do Load Shave 5 A
and until 23:00 [11PM], hence, there is a flat red line after sunset. Battery is
allowed to be charged using grid energy after 23:15 [11:15PM] for Load Shifting
purpose and ready to conduct Load Shedding the next morning.

Sdénsue('f‘e.f Conext ComBox [x]

PV & AC Summary Plot

Pomer W)
3
JE—
3
j -‘

400

— Load Powsr = Grid Net Pawsr — AC Generator Power — PV Total Pover

Date to Plot:| 20141213
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S0 19
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— Bantery Bank 1 Voltage — Baiery Bank 1 Current — Eattery Bank 1 Temperztura

Battery Bank to Plot Bank 1 Date to Plot: | 201412113

Figure 6 PV & AC and Battery Bank for Scenario 1
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Scenario 2: Large daytime demand with no excess solar energy.

The generated solar energy is only enough for daytime load demand to limit
current draw from the grid to < 5 A and battery charging. The Load Shave has
been set to 5 A and hence, there is a flat red line from sunrise to sunset. This is
different from the previous scenario because daytime load has consumed a high
amount of energy and battery is not in fully charged state throughout the day until
16:00 where the red line is touching 0 kW. After 18:00 [6:00PM], the battery
continues to do Load Shave to 5 A until 23:00 [11:00PM] and getting charged

after 23:15 [11:15PM].
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Exceptions
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In order to ensure Load Shedding and Load Shifting application works according
to expectation, a system designer will need to size the PV Array and the battery
capacity by taking into account seasonal changes and load profile information.
The expectation of Load Shedding and Load Shifting should not be constant,
meaning that the system designer should not assume daily irradiance is strong
and the load profile remains constant, but rather the scenario is subject to
climate changes and usage factors.

When approaching Load Shedding and Load Shifting application, a system
designer should find out the energy consumption from sunrise until sunset,
energy consumption from sunset until sunrise, and solar performance (kWh/
kWdc/day) in that specific location and comparing that with battery capacity.
Battery Capacity (Ah) and PV Array (kWdc) should be sized with contingency.

Load Shedding and Load Shifting applications would require energy from the
battery because energy demands happen at any time. Hence, it is
recommended to have a DC-coupled PV system instead of AC-coupled PV
system.

Sc%@ﬁigﬁf 976-0322-01-01 rev A



	Objective
	Use Case Scenario
	Cases for Application
	When Load Shedding and Load Shifting are Not Applicable

	Feature
	Procedure
	Define Battery Parameters within Inverter Settings, Charger Settings, and Battery Settings/Custom Battery Setting
	Define Load Shave Parameters, Grid Support Parameters and Grid Sell Parameters within Grid Support Settings
	Define Charge Block Setting and Maximum Charge Rate within Charger Settings
	Observe Battery SOC, Battery Voltage, PV and AC Daily Summary Trending, Battery Bank Daily Summary Trending, and Re-tune, Recharge Voltage and Low Battery Cut Off (LBCO) Voltage

	Troubleshooting and Observation
	Exceptions


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


