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Natural Gas: The Butterfly Effect on Electricity Prices 

S everal members of 
the Luthin Associ-

ates staff have been pur-
chasing deregulated energy 
products since the early 
1990’s, and during this 
period we often noted a 
fairly strong correlation 
between natural gas and oil 
prices. It was also a com-
mon occurrence when meet-
ing with a CFO for him or 
her to correlate the rising 
cost of electricity with the 
current price of oil.  While 
this correlation may have 
once been valid, changes in 
the market and the evolu-
tion of the nation’s energy 
production infrastructure 
have diminished the impor-
tance of oil in the electricity 
markets and simultaneously 
enhanced the significance 
of natural gas as a price 
indicator. 
 
Oil used to be an integral 
power plant fuel, but it has 
become less important over 
time. Emissions require-
ments and other environ-
mental and economic con-
cerns have yielded an in-
creasingly gas-fired energy 
production mix.  According 
to the Energy Information 
Agency (EIA), the share of 
electricity produced from 
oil has fallen from a high of 
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22% in 1978 to less than 
1% in 2011. For the last 30 
years, coal and natural gas 
have been the major fossil 
fuels utilized in power 
plants. Critically, natural 
gas has continued to replace 
many coal plants. Coal fell 
from 78% of generation in 
the mid-1980’s to 64% in 
2010, while natural gas 
complemented this shift by 
rising from 15% to 35% 
during the same period 
(EIA). As a result, the direct 
influence of crude oil prices 
in the electricity market has 

abated and been superseded by 
the prominence of natural gas. 
 
As such, in most U.S. power 
markets, natural gas has be-
come the price driver for elec-
tricity. The EIA further pro-
jects electricity  generation 
from coal to decline by 5% in 
2012 as generation from natu-
ral gas increases by 9%. The 
dual advantage of lower fuel 
prices and better greenhouse 
emission performance signify 
the staying power of this 
trend.  
(Continued on page 2). 
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One Little Goof Can Turn Beauty Into A Beast 

E lectric rates are 
viewed by many as 

economic voodoo, like one 
of those math problems that 
gave you a headache back in 
high school. Ignoring the 
impact of those pricing 
mechanisms could turn your 
beautiful budget into an ugly 
duckling. 
 
Even if you’re buying power 
supply at a fixed rate, the 
delivery rate charged by your 
utility likely includes a peak 
demand charge based on 
your highest monthly power 
load. A high peak demand 
(kW) occurring only once in 
a month for half an hour (or 
less, depending on the tariff) 
could be responsible for 30-
50% of your entire monthly 
electric bill. Where a deliv-
ery ratchet charge exists, that 
one big demand spike could 
also set the minimum peak 
demand charge you pay for 
each month that follows for a 

year. Let’s say your usual 
monthly peak demand ranged 
from 600 kW in winter to 
1400 kW in the summer. But, 
on one summer day, the staff 
in the central plant decided to 
test all your chillers (including 
the spare) at one time, briefly 
bumping peak demand up to 
1800 kW. Not only would the 
peak demand for that month 
hit 1800 kW but, under a 
ratchet charge, the minimum 
billed demand for the follow-
ing 11 months would be based 
on 1800 instead of 1400. But 
wait – there’s more. 
 
In most power markets, and 
especially those that have 
retail choice, a capacity charge 
may be levied at the wholesale 
level, based on demand. The 
ESCo which purchases power 
from this wholesale market 
will look at your facility’s 
peak demand at the time the 
system-wide peak occurs, and 
use it to calculate your capac-
ity “tag.” If our 1800 kW 
example occurred at that time, 

your capacity cost will in-
crease the next time you enter 
into a supply contract. If your 
current supply contract has 
clauses that allow the ESCo to 
increase capacity charges, you 
will face a surcharge during 
the remainder of the contract 
term. If buying from a utility, 
a similar situation will arise.  
Regardless of how it is han-
dled, you’ll pay heavily for 
that mistake. 
 
Controlling your peak de-
mand, both in real-time and 
month-to-month, should be 
part of any effort to control 
costs. A system that monitors 
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The continuing decline in 
natural gas prices is a direct 
result of expanding gas 
production from thousands 
of new wells in the U.S., 
driven by the use of hydrau-
lic fracturing and horizontal 
drilling technologies in 
shale formations (a combi-
nation colloquially known 
as “fracking”). Lawmakers 
have routinely introduced 
new emissions requirements 
to assist in sustaining the 
progression towards natural 
gas power. As trends in the 
supply and regulatory areas 
continue in this fashion, the 
expanding influence of 
natural gas is solidified. 
 
Further contributing to the 
overall situation, it was 
discovered that many of the 
new shale wells are “wet”, 
meaning they also produce 
natural gas liquids (NGL) 
that include propane, eth-

ane, butane, and natural gaso-
line. As oil prices rise, NGL 
recovered from shale may 
become worth more than its 
gas. In addition, the aforemen-
tioned gas drilling technolo-
gies are also being used to 
extract oil in places previously 
considered inaccessible. Hy-
draulically fractured oil wells, 
in turn, produce large quanti-
ties of natural gas as a byprod-
uct, which further increases 
supply and lowers gas costs. 
 
New gas production and lower 
prices resulting from abun-
dance of shale gas and the 
impact of the recession have 
placed the weak correlation 
between oil and power pricing 
in sharp relief. As the world’s 
demand for oil continues to 
rise, and speculators thrive on 
geopolitical tensions, crude oil 
prices continue to rise while 
natural gas prices ease. The 
August 2012 crude oil contract 

traded above $98 per barrel 
from January through April. 
The same contract for natural 
gas decreased from $3.28 per 
mmBTU to $2.46, a drop of 
25%.  Market analysis demon-
strates that as natural gas prices 
drop, so do electricity prices. 
Since 2008, electric commodity 
pricing (the bill portion without 
utility delivery charges) has 
dropped by more than 50%, 
largely due to the ~65% nose-
dive in natural gas supply pric-
ing during that period.  
 
The net effect is that higher oil 
prices have stimulated the NGL 
market, bringing prices up. As 
a result, hydraulic fracturing of 
oil and gas wells have in-
creased, both of which increase 
the supply of gas and depress 
natural gas prices. Because gas 
is the price leader for electric-
ity, these various phenomena 
drive down the price of power 
– and this directly contradicts 

the old oil/electricity price correla-
tion. 
 
Ultimately, such low gas pricing is 
great for consumers, but not sus-
tainable. As prices drop, wells 
become too costly to drill relative 
to the value of the gas and halt 
production accordingly.  Indicative 
of this, Baker Hughes (an oilfield 
service company) has reported that 
natural gas rig counts are at the 
lowest level in ten years. As such, 
the reduction in drilling may tip 
the supply-demand curve and 
result in an upward trend in natural 
gas prices. This shift may be exac-
erbated by increasing gas demand 
if the economy recovers, and if 
new EPA rules force coal-fired 
utilities to switch to gas. These 
developments would ultimately 
impact electricity prices in the 
future, as markets adjust to the 
new reality. 
 
Until such things occur, enjoy the 
ride.  

This 3D load profile of a month’s power usage shows the Big Blue 
Blooper on a summer weekday.  

Natural Gas: The Butterfly Effect on Electricity Prices (Cont’d) 

demand in real time that can send 
an alarm or automatically actuate 
a demand shedding sequence 
helps to reduce the incidence of 
costly mistakes. A well-trained 
operations staff is also a great 
asset. NYSERDA offers Moni-
toring-Based Commission, a 
program to help underwrite the 
cost of implementing such a 
system, which provides incen-
tives to support the realization of 
measurable operational based 
energy savings. Details are avail-
able at www.nyserda.ny.gov/
Page-Sections/Commercial-and-
Industrial/Programs/Existing-
Facilities-Program/Performance-
Based-Incentives.aspx. 
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Demand Response: Floats Like A Butterfly But Volatile as a Bee  

M any busi-
nesses are 

earning revenue in New 
York’s deregulated power 
markets by using less 
electricity through de-
mand response programs. 
Recent price volatility has 
added challenges to struc-
turing such programs and 
finding more creative 
ways to increase partici-
pation. Volatility in ca-
pacity prices can poten-
tially leave customers at a 
disadvantage when deter-
mining what type of offer 
to make with a Curtail-
ment Service Provider 
(CSP). The following 
article will review recent 
pricing changes and pro-
vide insight into structur-
ing demand response 
programs, with subse-
quent discussion about 
improving load curtail-
ment.  
 
Demand Response (DR) 
programs provide finan-
cial rewards to the cus-
tomer that can change 
operations or bring their 
own generation resources 
on line. The most popular 
method of participation, 
the NYISO’s Special 
Case Resource Program 
(SCR), has seen a regular 
increase in participation. 
Statistics available from 
2005 through 2011 show 
continuous growth in 
customer participation 
from 1,800 in 2005 to 
5,600 in 2011. During 
this period, load growth 
increased from 1,100 
MW to 2,025 MW.   In 
addition to revenue gen-
eration, the popularity of 
the programs may be 
somewhat attributed to 

the infrequency of required 
load reductions. Between 
2005 and 2011, there have 
only been 13 load reduc-
tions for a total of 76 hours, 
and none at all between 
2007 and 2009.   
 
The value of demand re-
sponse varies depending on 
the price of capacity and the 
location of the facility. For 
this discussion, we will refer 
to NYISO’s Zone J which 
covers NYC. The current 
strip price of capacity for 
the period from May to 
October 2012 is $11.70 per 
KW per month, down from 
last summer’s $13.54. This 
means the CSP will pay you 
about $70,000 (less a 10 to 
20% fee) over the six month 
summer period for a com-
mitment to reduce load by 
1,000 KW. About half this 
amount may be earned in 
the winter where capacity 
prices have historically been 
less than half the value of 
the summer capacity, due to 
the lower reliability risks.  
These programs may also be 
administered by the local 
utility, whose rates may be 
different because they may 
be based on different reli-
ability issues (such as local 
distribution).  
 
So what can you expect to 
earn this year? This is not 
an easy question, as capac-
ity price volatility is ram-
pant. The NYISO sets ca-
pacity prices based on the 
amount of available capac-
ity and the estimated cost of 
new generation.  This has 
resulted in large swings as 
new generators have driven 
prices down and retirements 
have driven prices up in turn 
(see our Belts and Suspend-
ers article for further de-
tails). Prices fell during the 

summer of 2011 as addi-
tional generation resources 
were commissioned. Shortly 
thereafter, a number of re-
tirements were made known 
and the 2011 six-month 
summer strip auction closed 
at $13.54 (the highest price 
ever).  However, the more 
volatile spot auction, which 
enables the market to pur-
chase capacity monthly 
rather than via a seasonal 
strip, weakened immedi-
ately afterwards as monthly 
prices ranged from $11.76 
in June to $5.76 in July.   
 
When shopping for a CSP, 
you will probably be offered 
some discount of the 
“market price.” Behind the 
scenes, your CSP will 
pledge some combination of 
strip and spot capacity to 
meet their requirements. 
This mix of products en-
ables them to hedge their 
portfolios and maximize 
their revenue. They do not 
typically offer you the op-
tion of participating in this 
added risk / reward. For 
those customers where price 
certainty is more important, 
the option of sharing in 
market changes will not be 
compelling.  If you are will-
ing to take on some risk, 
however, you may want to 
pursue a different strategy.  
 
Predicting capacity prices is 
neither an art nor a science. 
It is more of a dart throwing 
process. Lower capacity 
prices for 2012 were histori-
cally predicted to decrease 
based on a three year low in 
the winter strip of $2.70. 
This trend was further sup-
ported by an estimated 2012 
load growth of less than 1% 
in NYC and a net increase 
in generation to keep supply 
and demand impacts neu-

tral.  Like other markets, past 
performance is NOT an indica-
tor of future performance. 
 
So what is the take away? You 
have options. If a CSP offered 
you a deal for the summer 
based on the 2012 strip price, it 
would have been worth $11.70 
per KW for each of the six 
months. Historically speaking, 
that may be an acceptable 
amount of revenue. However, if 
you had decided to go month-to
-month or to share in the 
monthly pricing changes, you 
would have been ahead as the 
May strip was $17.16 followed 
by $11.54 in June. The rest of 
the summer prices will become 
available over time. So - which 
was a better deal? Time will 
tell, but you should be aware of 
your options. Today there are 
multiple approaches to the de-
mand response market and you 
should understand how your 
CSP will approach the market 
so as to achieve maximum 
benefit from the volatility.  

Factoid 
Beware: Don’t Let Them 
Take Your Data Away 

The electric profile data which 
demonstrates how you partici-
pate in historical demand re-
sponse events is your property 
and customers should ensure 
their contracts with CSPs 
explicitly state this. There 
have been cases where CSPs, 
after contracts were cancelled, 
left the customers without a 
historical record of their par-
ticipation. This makes it more 
difficult to maximize your 
participation in the future. If 
this happens to you, see if you 
can obtain profile data from 
your utility.   



Both Belts and Suspenders Are Needed to Foster Reliability  

I n the spaghetti western, 
Once Upon A Time in 

the West, the main bad guy, 
Frank, played by Henry 
Fonda, asks one of his less 
trustworthy henchmen, “How 
can you trust a man who 
wears both a belt and sus-
penders. A man can’t even 
trust his own pants.” After 
two bullets from Frank, trust 
was not an issue anymore. 
While Frank may have been 
right about the value of the 
belts and suspenders approach 
to personal relationships, 
there are times when having a 
multi-faceted set of contin-
gencies is wise and even nec-
essary. Ensuring a reliable 
supply of electricity for New 
York State meets that qualifi-
cation.  
 
While there are State initia-
tives addressing energy effi-
ciency and renewable power 

development, and the utilities 
have programs to improve local 
distribution constraints, more 
has to be done to ensure that all 
of that power is generated effi-
ciently and it gets to the places 
where it is needed. The answer, 
as proposed in the Governor’s 
State of the State address, is the 
Energy Super Highway, a pub-
lic-private initiative to upgrade 
and modernize New York 
State’s energy system. The 
plan, according to state offi-
cials, will spur private invest-
ment as well as public funding 
of about $2 billion. In April, a 
gathering of 500 people met at 
Columbia University to kick-
off this effort. 
 
Why does this issue need both 
belts and suspenders? As of the 
close of 2010, 84 percent of the 
high-voltage transmission fa-
cilities in New York State were 
more than 30 years old and 59 
percent of New York State’s 
power plant capacity is pre-

On A Personal Note... 
a careful rationale to apply 
them.  We use this philoso-
phy when answering the 
client’s question. We provide 
advice on the trends that 
exist at the point of time that 
the question is asked and 
apply our experience in pro-
viding several likely out-
comes including that which 
is most probable.      

 
Enjoy the Summer! 

                    Catherine Luthin 
July 2012 
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Luthin Energy 

 

Luthin Associates 
Energy Management Consulting 

 

535 Main Street 
Allenhurst New Jersey, 07711 

Phone: 732-774-0005 
Fax: 732-774-0049 

Email: info@luthin.com 

Issue X Volume 1I                                                                                                                                                Page 4

1980 vintage.  The Indian 
Point Energy Center includes 
two nuclear powered gener-
ating units capable of pro-
ducing 2,060 megawatts 
whose licenses may expire 
by 2013 and 2015 due to 
concerns about the role of 
nuclear generation.  
 
While the State has enough 
generation and transmission 
to meet its needs through 
2020, the level of transmis-
sion available to the  NYC 
load pocket appears to be the 
main issue in the short term. 
Power Trends 2012: The 
State of the Grid, the NY-
ISO’s summary of the 
State’s energy assets (and 
the source of much of this 
data), refers to the NYC load 
pocket as a “constraint” that 
“narrows the excess of sup-
ply for downstate regions.” 
The loss of the Indian Point 
generation inside the load 
pocket could have an impact 

on reliability without alterna-
tive transmission or local gen-
eration solutions.  
 
The Energy Super Highway is 
in the process of evaluating a 
series of requests for informa-
tion from groups that are ex-
ploring projects that would 
coincide with the goals of the 
Highway. 85 private develop-
ers, utilities, financial firms and 
other entities responded and 
came up with 130 ideas to 
upgrade and revitalize the 
state's aging infrastructure.  
The next step is to evaluate all 
of the proposals and develop a 
plan to modernize the grid. The 
projects include 51 proposals 
for new generation, 29 for 
transmission, four gas pipelines 
and 46 submissions including 
various ideas in the energy 
industry. 
 Hopefully, upon completion of 
the plan, we can loosen the belt 
but we won’t discard it until 
everything is built.  

This summer I have spent a 
good amount of my time in 
my backyard gossiping with 
neighbors over the fence, 
reading a book or just taking a 
quick nap. The backyard is 
full of flowers and herbs my 
husband planted as well as 
wind chimes, birdhouses and a 
hummingbird feeder. The 
feeder attracts lots of atten-
tion; there are always bees, 
dragonflies and butterflies 
buzzing about. The butterflies 
led me to think about the 
chaos theory, specifically the 
butterfly effect. 
 
So what is the butterfly effect? 
It is a really bad Sci-Fi movie 
starring Ashton Kutcher or a 
concept which originated in 
chaos theory where a small 
change within a system can 

have significant, unanticipated 
impacts. When predicting 
weather patterns, the theory 
dictates that the slightest dis-
turbance in one part of a sys-
tem can trigger a chain of 
events that creates a hurricane 
in another part of the world. 
This newsletter illustrates how 
one small change (the butter-
fly effect) can have a big ef-
fect on energy markets.  
 
Clients often ask us to predict 
with certainty where energy 
prices will be in the future. 
This is something neither we 
nor anyone else can do with 
any degree of accuracy. The 
patterns and trends within 
energy markets are always 
changing and they do so in 
highly unpredictable ways. 
Our lead article illustrates how 

a long held relationship in 
energy prices changed al-
most overnight as new tech-
nology overturned a dec-
ades old supply – demand 
relationship. We also dis-
cuss the unpredictability of 
capacity charges and how 
an unplanned operational 
decision in a building can 
change its energy budget.  
 
Based on the above, one 
might decide not to look for 
order and just accept chaos. 
Unfortunately, those who 
have adopted that strategy 
are no longer in the busi-
ness. What we are trying to 
communicate here is that 
despite chaos, we must look 
for those patterns that have 
proven to correlate the past 
with the future and then use 


	Inside this issue:

	Natural Gas: The Butterfly Effect on Electricity Prices

	1

	One Little Goof Can Turn Beauty Into A Beast

	2

	3

	Both Belts and Suspenders Needed to Foster Reliability

	4

	On A Personal Note...

	4

	Issue X

	Volume II



<<

  /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



