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Abstract— Alternating Current (AC) is the most common
form of power available within buildings. This has historical
reasons rooted in large-scale utility generation and distribution
of power. With the rapid emergence of local renewables (notably
solar) in buildings, the availability of Direct Current (DC) power
is becoming more prevalent. In this position paper, we argue
that managed power distribution of DC is possible with the
addition of communications about power. We claim that with
communications DC power distribution becomes much more
efficient and effective than with no communication, and provides
other benefits. The Local Power Distribution (LPD) model is
described where commodity interfaces enable a “plug and play”
approach to operating DC power sources, batteries, and loads
within a building. We seek a future where communications
coupled with DC power distribution, storage, and use can create
buildings that are more efficient and easier to operate.
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[. INTRODUCTION

A century ago, in the “battle of the systems”, Alternating
Current (AC) bested Direct Current (DC), principally for the
ease of dramatically changing voltage up and down with
transformers [1] to enable efficient distribution of power over
long distances. For many applications, DC has benefits, and in
the absence of AC’s historical position, might otherwise be the
better choice. The question then is, what set of circumstances
could lead to a different distribution of usage between the two
technologies — AC and DC — at least for use in buildings — to
enable the most efficient and effective use of power. This
paper argues that communications —  specifically,
communications about power — is essential to making DC
much more widely used, and so more “successful”.

The rest of the paper is organized as follows. Section II
reviews the difficulties presented for DC given the current
dominance of AC. Section III identifies many specific features
that are greatly improved with communications, or not possible
at all otherwise. Section IV outlines how these features
collectively can provide an attractive rationale for adoption,
and a path for wide deployment of DC power. Section VI
provides a summary and briefly describes future work.

II. CHALLENGES OF AC’S INCUMBENCY

The global fraction of electricity use that is AC is
overwhelming. In the early development of electricity
distribution systems, AC had several advantages, most notably
the ease of dramatically changing voltage levels to attain
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needed efficiencies in transmitting power over long distances.
With utility distribution being AC, it was natural for end-use
devices to also be AC, even if they could be DC just as easily
(for example, incandescent lights and motors), or were natively
DC (for example, all forms of electronics, fluorescent lighting,
and LED lighting). In industrialized countries, AC power is
available in nearly every room of most buildings, and for end-
use devices, has “plug-and-play” ease of use. While DC
alternatives have been long available, they have typically been
used only for niche applications, such as rail transport, and
appliances for recreational vehicles. As AC products are sold
in much larger quantities, they are usually less expensive and
much more available than their DC counterparts. Use of DC is
slowly growing, but still mostly for new specialized
applications such as wireless access points, telephones, and
small portable devices with internal batteries that need to be
charged. Building trades and local code enforcement officials
have much more familiarity with AC. There is confidence that
parts for AC systems will be available for the long-term.
While AC wall outlets that include USB ports have been
available for a number of years, they are only DC at the actual
outlet and so do not gain efficiency advantages from avoiding
AC/DC conversions, and nearly all of these were produced
before USB dramatically increased its available power per port
with the USB-PD specification [2].

While renewable generation usually starts out as DC, it is
ultimately almost all converted to AC — with significant losses
from the conversion — for integration with the utility grid.
Within buildings, there are small uses of DC in Power over
Ethernet, in telecom facilities and in a few data centers.
Vehicles are the largest use of DC, both the electrical systems
in conventional vehicles, and in the power trains of hybrid and
fully electric models. The use of High-Voltage DC (HVDC)
for long-range grid transmission of electricity is not in scope
for this paper as it does not take place within or between
buildings.

It is not feasible (nor likely desirable) to convert all usage
in buildings to DC, as the advantages of grid distribution of AC
power still seem insurmountable (excepting HVDC). In
addition, except in niche applications (for example, data
centers), use of only DC even within a single building is not
merited, particularly as building owners will want to make
continuing use of their existing AC equipment and appliances.
Thus, adding DC requires new devices to interface with the AC
system, new wiring, and new end-use devices. This is done



today, but its complexity and cost are high barriers to
overcome.

DC has been used without communications for well over a
century, including for rail transport (streetcars, subways, and
inter-city), in motor vehicles, telecommunications facilities,
and more recently in data centers. These are all specialized
applications, and except for vehicles, highly managed. The
emergence of the 380V DC standard will be an asset in this
regard, for its higher efficiency and so ultimately lower cost
than traditional low-voltage DC (<60V) or proprietary higher-
voltage technologies. Today it is likely that the total end-use
distribution of DC is less than 1% of electricity use in
residential and commercial buildings, and certainly well under
5%. If DC were to be more “successful”, it would cover a
much larger fraction of electricity consumption. How might
this occur? Greater use of DC will require it to be adopted in
many buildings it is not used in today, for new end uses, and to
displace existing AC loads rather than add new DC loads (as
with IP cameras or wireless access points).

III. TwoO PATHS FORWARD

We can consider two paths to making DC successful —
with, and without, communications. The first path would use
the DC technologies already in wide use, notably 12V and 24V
as in vehicles, 48V as in telecommunications facilities, and the
new Emerge [3] technologies of 24V and 380V DC.

Technologies which are defined by open standards and
which products are widely available for are called “Standard
DC” [4].

A method for transmitting dc power defined by a
well-known technology standard, enabling plug-and-
play interoperability.

Standard DC technologies that include communications for
managing power distribution within the power cable (over the
power wires or over adjacent wires) already exist.

The other possible path is to combine DC power with
communications about the power on the same cable. This is
currently available through at least three standard technologies:
USB, Ethernet, and HDBaseT [5, 6, 7]. This combination is
called “Managed DC” [8].

Standard DC technologies that include communications
for managing power distribution within the power cable
(over the power wires or over adjacent wires). The most
common examples today are Universal Serial Bus (USB)
and PoE.

All are either at or on their way to being able to deliver 100 W
per cable. A fourth managed DC standard, UPAMD [9], has
been approved by IEEE, but its prospects for being successful
in the market have been seriously diminished by the
appearance of the USB-PD specification, which provides the
same power levels that UPAMD was created to address. There
are also proprietary standards that combine communications
with power; examples include Redwood Systems (now
CommScope), VoltServer, and LumenCache.

The combination of communication with power
distribution, storage, and use enables several features not

available otherwise, such as covered by Local Power
Distribution based on Nanogrids [10][11][12]. Major such
features are as follows:

A. “Plug-and-play” operation for end-use devices

In existing Managed DC, power is only delivered (other
than a trickle amount to enable communications) after each
side of a link has communicated to the other about its
capabilities and preferences. This allows for customization and
optimization of the link, such as by adjusting the voltage to the
highest that can be provided, can be used, and is appropriate to
the cable, including determination of its capacity and length.
In USB-PD, for example, the cable itself reports its
characteristics to the devices, and there are a variety of
combinations of voltage and current that electricity providing
devices and consuming devices can support. Thus, the most
efficient combination that both devices can use can be selected.

B. Improving safety of power use

By communicating first, conditions which would otherwise
be unsafe can be minimized or avoided. If a cable is cut, or not
properly connected, this will generally be detected by an
interruption in the communication, when can then be used to
terminate power delivery, or not initiate it in the first place.
Capacity and voltage limitations of the cable or either device
can also be respected automatically. AC power systems
accomplish some of this to a limited degree through the use of
different mechanical plug designs for different voltages and
maximum currents. Detection of hazards such as cable
overheating are possible through temperature sensors, or
through the end-devices comparing the supplied and received
power levels, and recognizing a problem when the difference
between these exceeds a threshold.

C. Fine-grained management of constrained supply

Any electrical circuit has a maximum current or power
level that can be supported, due to wire sizes or other
component capacities. In conventional AC systems, circuit
breakers are used to cut power to all downstream devices when
this level is reached. Since this is at best an awkward way to
operate, a usual approach is to oversize wires and circuits so
that this occurs only rarely. This is wasteful of material
(notably, of copper). With communications, actual capacity
used can be tracked on an ongoing basis, for what devices can
potentially use at maximum, and for what they are actually
consuming at any particular moment. Devices can be required
to request authority for capacity increases before actually using
it, or have such authority revoked. In emergency situations,
devices can be summarily disconnected on an individual basis
(for star topology deployments at least) when needed. Fine-
grained management can both reduce copper and other
installation needs and affect the minimum number of devices
(and the least important ones) when power limits are reached.

D. Plug-and-play operation for generation

A traditional approach to electricity generation is to have
generators of variable capacity that can follow the amount of
demand and so keep supply and demand in balance. In a
system that has more than one generator, including local
generation while connected to a utility grid, communications
can help determine how much power to generate at any given



time, including whether to generate any at all. How best to use
diverse generation resources requires consideration of many
factors, such as non-dispatchability of many renewables, part-
load efficiencies, minimum times to be on or off, cycling
losses, and conversion losses between AC and DC and between
different voltages. Communications enables these factors to be
coordinated in a way that maximizes efficiency and equipment
utilization, and improves reliability and safety.

Communication can ensure that a generation resource can
safely deliver the amount and type of power it will produce,
before it does so. In the absence of this, careful system design
and management, as well as additional hardware, are needed to
ensure safe operation. Optimal operation is simply not
possible without some communications.

E. Plug-and-play operation for storage

Electricity storage as a general-purpose tool is relatively
new to electricity systems. Existing use of storage has been for
reliable or disconnected operation of individual devices
(“picogrids” [13]), or in Uninterruptible Power Supply (UPS)
systems, where the battery is only ever used when primary
supply is lost, and then used to supply all demand.

In the absence of communications, a storage system will
generally not know if it should be charging or discharging (or
neither), and at what rate. Voltage levels can be used to
communicate this, but this is not always reliable. In more
complex systems, such as with multiple local generation and
multiple local storage entities, communications is needed for
proper, efficient, and economic coordination of electricity
storage.

F. Enabling optimal operation with a local price

Central to the definition of a nanogrid is the presence of a
local price that can correctly indicate the relative scarcity of
power and so drive efficient operation of end-use devices, local
generation, local storage, and exchange of power with a utility
grid (if present). As noted above, voltage levels can be used as
a first-order indicator of scarcity, but this is not accurate, and
does not allow for a forecast of future prices, which has great
value in such systems.

Another capability that communications enables is the
ability to know when it is advantageous to switch the direction
of power flow. Some technologies allow for this today (USB-
PD, UPAMD, and HDBaseT); others could accomplish this
with two parallel links, one for each direction of power flow.
As more cars and other vehicles become electrified, and so
may want to be charged from a building, or provide power to a
building (whether from their storage or generation), there is the
question of which direction power should flow, when, and for
how long. Communications can enable this to be easily
determined. Without it, manual means are needed to direct
power exchange. We can also expect vehicles to be able to be
connected to each other, so that one can charge another.
Communications with and within vehicles about power should
use the same technology as other communications about
power.

G. New powering models

Conventionally, end-use devices were only ever connected
to a single power source (other than a possible internal battery).
Exceptions, such as electronic devices in data centers or
telecom facilities, are rare. However, Managed DC creates the
possibility of devices being easily able to acquire power from
more than one source, at different times, or at the same time.
This is particularly useful when resiliency is of concern as a
device can be powered through one means most of the time,
but another means when the first is significantly impaired. For
example, it would be convenient if refrigerators could take in
DC power from a vehicle or local generation or storage during
times when the utility grid is down, or expensive, and use grid
AC power otherwise.

While AC circuits are usually “multi-drop”, with many
devices possible to attach to a single wire, DC topologies more
commonly provide only a single device per power port. This
ensures that capacity limits on the cable, and cable length, are
not exceeded. However, with communications, we can foresee
enabling “multi-drop” capability for technologies like Ethernet
[14], which could have significant cost advantages for many
devices, including lighting. Unpowered USB hubs provide
multi-drop capability, though usually with only modest power
levels; the higher-power USB-PD specification will likely be
used mostly or entirely with powered USB hubs (and a
powered USB hub creates its own nanogrid).

At present, the emerging 380V DC standard lacks any
mechanism for communicating about power. A good option to
remedy this is to use standard Ethernet links, in parallel to each
power link. This could be used without power, or be used for
small amounts of power (relative to what the 380V path could
provide) to energize the end-use device for communications to
negotiate aspects of the 380V line before it is energized, to
increase safety.

IV. DCPOWER AS A COMPELLING VALUE PROPOSITION

When we consider how changes are made to systems and
technologies over time, new alternatives are successful
generally not because they are marginally better than the
incumbent, but rather because the new choice provides
capabilities or efficiencies not possible (or not possible at
reasonable cost) previously. DC power has efficiency
advantages compared to AC in many applications.. “Direct
DC” — use of DC power from local generation or storage in its
natural DC form — has efficiency benefits [15], but by itself this
is generally not a sufficiently large benefit to drive substantial
change.

For consumers, building owners, or product manufacturers
to decide to include and use DC power in products, functional
advantages not possible with AC can drive much higher rates
of adoption. This can put the value proposition over a tipping
point to lead people to make changes in product adoption and
usage patterns. This has been the case already for recent
adoption of DC power in several very specific applications.
For example, the rapid spread of charging mobile devices with
USB cables is principally due to advantages this has in up-front
cost, size, convenience, and portability. Devices don’t need a
dedicated, non-standard, external power supply that is
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(relatively) expensive, duplicative, and inconvenient. Recently
Apple Computer announced that future MacAir models will be
powered through USB-PD [16] and so not require a product-
specific supply. Data centers are adopting DC for efficiency
benefits, but also for reliability and capital cost advantages
over AC alternatives. Ethernet for phones and access points is
used for the lower cost and difficulty of installing wiring.

Recently we have seen a significant increase in interest in
reliability and resiliency, particularly for electricity supply.
There is increasing recognition that central power systems such
as the utility grid have inherent vulnerabilities in the face of
natural disasters, random equipment and power line failure, as
well as from cyberattacks and other human-caused disruption.
Local power, which is easier to accomplish with DC, has a
clear opening here to improve power reliability. In addition,
with the most basic function of any grid to balance supply and
demand, communications offers mechanisms to do this better
than otherwise.

We argue that there are three plausible directions to
consider for the combination of communications and DC
power; they are:

A. Applying technologies from the utility grid and very large
building management domain; these  generally
communicate with legacy protocols such as SCADA,
MODBUS, and BACnet—and are then adapted to create
systems of managing DC microgrids. An AC-based
example of this approach is the recent “Coalition of the
Willing” effort [17] for utility microgrids.

B. Using the set of technologies we have today for managing
power distribution across a single link, as-is, as with
Ethernet, USB, and similar technologies.

C. Adopt the Local Power Distribution (LPD) model to create
a network model of power, and organize power
distribution bottom-up, starting with individual devices.

Direction A is guaranteed to be very expensive to design,
purchase, install, and maintain, as these types of systems are
highly complex and require significant custom and manual
procedures. Direction B is widely available and low-cost, but
being only for low-power capacities and only for single edge
links, has severe limits in what it can accomplish. Direction C
is based on creating commodity interfaces and products, with
plug-and-play capability, so is intended to be low-cost to buy
and deploy, and should require minimum design cost, and be
easy to maintain. As the technology gets wide use, the
capacity of individual links can be scaled up much as has
occurred with many communications technologies. The goal
of LPD is to eventually bring 100% of electrical devices in
buildings into a common communications paradigm for power
distribution.

It appears that Direction C is the only one of these that can
make DC widely successful. The first step in doing this would
be to add several capabilities to Ethernet and USB to enable
distributing prices (and forecasts) to end-use devices. For
example, doing this for Ethernet for an instantaneous price
would only require defining a single TLV variable [10] that is
then transmitted across the link with the Link Layer Discovery
Protocol (LLDP) [18]. With modest standards development,
new devices could gain LPD capabilities even without new
hardware development.

To add DC devices to buildings in the form of nanogrids as
envisioned by LPD can be done incrementally and organically.
Many buildings today already have USB hubs and devices.
Ethernet-powered devices are numerous, but in fewer
buildings. Nanogrid controllers for Ethernet and USB devices
could be added to buildings as end-use devices are installed
that can use them. As more DC devices are purchased, the
nanogrid controllers can be replaced with larger ones in the
same way that Ethernet switches can be readily replaced and
moved as needs dictate. Some of these controllers will have
the ability to directly accept PV power as an input, in addition
to grid power. Many will incorporate internal batteries to
provide reliability in the face of grid outage, and to use for
economic advantage when grid tariffs become time-varying.

Fig. 1 shows an example deployment in a building of
several nanogrids. In the figure, the several distinct domains of
power are shown, either from different voltages (with the DC
nanogrids), or different reliabilities (as with the AC ones).
End-use devices are not shown in this figure — they are part of
the nanogrid domains.

A system may start with — or may already have — Ethernet
and USB supply devices that are currently AC-powered. A
380V nanogrid controller may then be installed which can
supply higher power devices, and directly interface to on-site
PV generation as well as to vehicles — the latter for power flow
in either direction. The 380V controller is highly likely to have



an internal battery. Additional Ethernet and USB nanogrids
may be added, with all eventually powered from the 380V
controller rather than from AC power. Many of these grids
may also have internal storage, and the ability to connect to
local generation.

Over time, nanogrids can be networked to each other, to
more local generation, and to vehicles. A common
configuration is likely to be to have most or all devices that are
deemed critical for reliability to be in a DC nanogrid; a few AC
devices that are important could be put into a subsection of the
AC infrastructure that is islanded when the utility grid goes
down. The local price model could be extended to select AC
devices. The inverter/rectifier device can also include a
nanogrid controller for the AC reliable grid. The amount of
support for reliable AC could be kept small and so not impose
a large cost burden on the infrastructure needed for it. Since
the components of this system would all be commodity
products and often modular, the cost for purchasing, installing,
and maintaining such systems should be much less than an AC
counterpart. As needs change and technologies evolve, the
system could similarly be changed out in its hardware and
software components, much as is done with IT infrastructure.

V. SUMMARY AND FUTURE WORK

Local renewables are rapidly increasing the amount of DC
power that is available within buildings. To most efficiently
use this generated power, it should remain in its DC form and
not be converted to AC (and then potentially back to DC again
in the case of electronics) with resulting power losses. The
same issues apply to local electricity storage. Beyond
efficiency gains, the use of locally generated DC can enable
greater reliability and safety of power use. To enable these
benefits — that is, to the create the compelling “DC value
proposition” — we have argued that communications about
power is needed. There are several paths for achieving
communications about power — we argued that the LPD model
based on nanogrids is the only path available with much
promise. We seek to ensure that DC technologies have
communications capabilities to provide more and better value
to consumers and building owners.

Future work will be to define the technology building
blocks necessary to economically add communications to DC
power distribution. We argue that these building blocks must
be standardized and that the LPD model provides a roadmap on
how to do this.

(1]
(2]

[3]
(4]
(3]

(6]

(7]

(8]

(9
[10]

[11]

(12]

[13]

[14]
[15]

[1e]

[17]

(18]

REFERENCES

T. P. Hughes, “Networks of Power: Electrification in Western Society,
1880-1930,” Johns Hopkins University Press, 1983

S. Backhaus, G. W. Swift, S. Chatzivasileiadis, W. Tschudi, S. Glover,
M. Starke, J. Wang, M. Yue, and D. Hammerstrom, “DC Scoping
Study—Estimate of Technical and Economic Benefit,” LA-UR-15-
22097, Los Alamos National Laboratory, March 2015.

US EPA, ENERGY STAR® Program Requirements:
Specification for Displays, Draft 1 Version 7.0, December 2014.

Product

USB Implementers Forum, “Universal Serial Bus: Power Delivery
Specification,” Revision 1.0, July 2012.

S. Ghai, Z. Charbiwala, S. Mylavarapu, D. P. Seetharam, and R. Kun-
nath, “DC Picogrids: A Case for Local Energy Storage for Uninterrupted
Power to DC Appliances,” Proceedings of ACM e-Energy, pp.27-34,
2013.

“Introduction to Power over
http://hdbaset.org/knowledge center

K. Garbesi, V. Vossos, A. Sanstad, and G. Burch, “Optimizing Energy
Savings from Direct-DC in US Residential Buildings,” LBNL-5193E,
2011.

K. Christensen and B. Nordman, “Back to the Future: A Need for Multi-
Drop Ethernet for Cost-Effective Power Distribution,” Proceedings of
IEEE Conference on Local Computer Networks, September 2014.

IEEE, IEEE P1823 Standard for a Universal Power Adapter for Mobile
Devices (UPAMD), 2015. http://grouper.ieee.org/groups/msc/upamd/.
IEEE 802, LAN/MAN Standards Committee. IEEE Std 802.3at-2009,
DTE Power Enhancements, 2009. http://www.ieee802.org/3/at/.

C. Marnay, B. Nordman, and J. Lai, “Future Roles of Milli-, Micro-, and
Nano- Grids,” presented at the CIGRE International Symposium The
Electric Power System of The Future- Integrating Supergrids and
Microgrids, Bologna, Italy, LBNL-4927E, 2011.

B. Nordman, K. Christensen, and A. Meier, “Think Globally, Distribute
Power Locally: The Promise of Nanogrids,” (Green IT column) /[EEE
Computer, Vol. 44, No. 9, pp. 89-91, September 2012.

B. Nordman and K. Christensen, “Local Power Distribution with
Nanogrids,” Proceedings of the International Green Computing
Conference, 2013.

USB. Implementers Forum, “Universal Serial Bus 3.0 Specification”,
Revision 1.0, June 2011.

HDBaseT,” September 2011.

EMerge Alliance, Our Standards, 2013. http://www.
emergealliance.org/Standards/OurStandards.aspx.
Apple  Computer, “Apple  Unveils  All-New  MacBook”,

http://www.apple.com/pr/library/2015/03/09 Apple-Unveils-All-New-
MacBook.html, March 9, 2015.

Duke Energy, “The Coalition of the Willing,” http://www.duke-
energy.com/about-us/stories_coalition.asp

IEEE 802, LAN/MAN Standards Committee. IEEE Std 802.1AB,
Station and Media Access Control Connectivity Discovery.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


