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A De-1cing Method of Electric Transmission
Line by Adjusting Load Based on Controllable
Inductor and Capacitor Compensation
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Abstract--The transmission line de-icing method based on
adjusting electric load is studied by using controllable inductor
and capacitor compensation, in order to reduce and avoid the
impact of the freezing rain and ice disaster. The technical and
economic feasibilities of various ice-melting methods are briefly
compared and analyzed between inductor-adjusting-load, short-
circuit and over-current. The theoretical models and calculations
of inductor-adjusting-load are proposed. The implementing
method of inductor-adjusting-load for connecting transmission
lines is given based on 220kV Xinghua Primary Substation 66kV
System in Jixi Electric Power Bureau. The calculation of de-icing
current and volume of controllable inductor are also given. The
key equipment and the necessity of applying inductor-adjusting-
load technique are described and discussed. In conclusion, the
inductor-adjusting-load method is practical in technology and
feasible in economy.

Index Terms--Capacitor compensated transmission lines, De-
icing method, Electric breakdown, Electric heating, Freezing rain,
Ice disaster, Inductor adjusting load, Power system restoration,
Power transmission faults, Temperature.

1. INTRODUCTION

N the early of 2008, there is a long term and large range
freezing rain and ice disaster in the Southern China, which
causes many accidents and disasters on power transmission
network system, such as tower failure, disconnection,
galloping, ice flashover, sleet jump, and etc[1]-[4]. This
freezing rain and ice disaster makes an ever seen damage on
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power distribution network in Hunan Province, Jiangxi
Province, Anhui Province, Hubei Province, Guizhou Province,
Guangxi Autonomous Region and etc. in China.

Under the joint efforts from all aspects in China, the
damaged power distribution networks are rebuilt and
recovered. However, the level of resisting disaster does not
improve and rise significantly. It needs long time to raise and
ensure the ability of network on resisting a fifty year
frequency disaster. Therefore, it is emergent to do researches
on transmission line ice-melting methods and techniques.
During the period of disaster, the Power Grid Company and
other relatives organizations adopt some methods of ice-
melting[2][4], which are limited by meteorological conditions,
operation conditions, network structure and technologies[3]-
[6], the implementation of methods are difficult and results of
application are not acceptable.

Currently, there are more than 30 methods have been
proposed around world, which mainly divided to thermal ice-
melting methods, mechanical de-icing, and spontaneous de-
icing[8][14]-[17]. In recent years, the researches focus on
electric pulse de-icing and thermal de-icing. The thermal de-
icing methods including:

Short circuit ice-melting[11], which is theoretically
feasible, however, the de-icing loop is limited by network
structure and the operations are complicated and need to cut
power. Short circuit current, which is limited by voltage and
transmission line condition, is difficult to adjust and control.

Adjusting electric load ice-melting methods[12][13], can
not practice at radiation structured network, due to the
maximum load is constant and the ice-melting loop has no
connection to other substations, which causes the load can not
be adjusted. This method can be implemented in ring
structured network by de-connecting the loop. By adapting the
adjusting electric load ice-melting methods, the load is hard to
adjust and control, power supply can be interrupt sometimes,
and the workload of scheduling and operating is massive.

DC current ice-melting method[1], needs DC power
sources or power electronics devices, which cost are relative
expensive. Thermal de-icing combined with static var
compensation (SVC) still need to be improved.

This paper is based on thermal ice-melting method,
proposed a method of ice-melting based on adjusting electric
load by wusing controllable inductor and capacitor
compensation, in order to de-ice the power transmission lines.



This method can solve some problem which other methods
can not overcome and it practices in the working field
conveniently.

II. THE BASIC THEORY OF INDUCTOR-ADJUSTING-LOAD
METHOD

The theory and method of inductor-adjusting-load and
capacitor compensation is implemented by installing the shunt
capacitor at the power supply side and installing the adjustable
reactor at load side. Through adjusting the reactive value of
inductor to modify the current in the de-icing loop, the
transmission line is overloaded and the temperature is rising in
order to melt ice. To prevent voltage drop, the shunt capacitor
is connecting to the source, providing reactive power supply
and reactive current. During the de-icing period, the
transmission line can provide normal power supply. The
theoretical circuit for adjusting electric load based on
controllable inductor and capacitor compensation method is
shown in Fig. 1.

In Fig. 1. (a), the neutral points of the shunt compensation
capacitor and the adjustable inductor are not connected to
earth, therefore, they can not structure parallel or series loop.
Concurrently, the adjustable inductor and capacitance to
ground can not be structured parallel or series loop as well.
Under the condition of normal system operation, there is no
condition of resonance.
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(c) Current Vector Diagram of Equivalent Circuit.

Fig. 1. The Theoretical Circuit for Adjusting Electric Load Based on
Controllable Inductor and Capacitor Compensation.

iQI.

When transmission line has single-phase disconnection,
shunt compensation capacitor and capacitance to ground
structure series loop with the parallel adjustable inductor.
There will be resonance if the parameters are matched.
Therefore, the method of inductor-adjusting-load and
capacitor compensation can not be adopted when the
transmission line is broken. The breaking protection should be

installation in the loop in order to prevent the resonance in
case of line disconnection to prevent resonance.

In Fig. 1. (a), the shunt compensation capacitor is used to
de-icing by transporting the var current to the load through the
de-icing transmission line, which is installed at the power
supply side. The total current is modified by changing the
reactive value through adjustable inductor, which make the
temperature of transmission line rise and gain the aim of ice-
melting.

The theoretical diagram of equivalent circuit can be seen in
Fig. 1. (b). The shunt compensation capacitor is equivalent to
reactive power supply UD , the adjustable inductor is

equivalent to reactive load.

The definition of parameters is shown below:

Sp is apparent power, Py is active power, jQpand jQ are
reactive power of power supply and reactive power of
compensation capacitor on power supply side, Sy is apparent
power, P is active power, jQp and jQ; reactive power of
load and reactive power of adjustable inductor on load side,
R, and X, is resistance and reactance, C, and C, are
capacitances to earth of de-icing loop, respectively, where
Sp =Pp +(jQp +jQc¢) and Sp =P +(jQr +jQ.) .

The relationship between each current vector showed in Fig.
1. (c), where I, is total current of de-icing, I, is total current

of load, Tpp and iQD are output active current and reactive
current of power supply, iPF and iQF are input active current

and reactive current of load, 1QC and iQL are output reactive

current of shunt compensation capacitor and input reactive
current of adjustable inductor, respectively.

The ice-melting current can be calculated by using the
equation shown as below:

Ig = \ Tpr+ (iQF‘i‘ iQL)

From current vector diagram of equivalent circuit which is
shown as Fig. 1. (c), it can be seen that the reactive

current iQL , which inputs the adjustable inductor, is

superposition with the reactive current of load, provided by
power supply side. Due to input reactive current of the

adjustable inductor 1QL increase, the total de-icing current of

loop iR is increased. This is characteristic of the remote places

reactive compensation. It is different from on site reactive
compensation, which does not require transport reactive
current from power supply and the total current is decreased.

III. THE RESEARCHES OF APPLICATIONS AND PRACTICES ON
INDUCTOR-ADJUSTING-LOAD ICE-MELTING METHOD

In China, the structure of electric grid below 220kV is
radiation type. Most of important networks are double loop
power supply modes. Therefore, it is an ideal platform for
applying inductor-adjusting-load ice-melting method. Now,
we consider 220kV Xinghua primary substation 66kV system
of Jixi Electric Bureau as the typical research object, discuss



the applications and practices on inductor-adjusting-load ice-
melting method.

A. Volume of the Parallel Adjustable Inductor
Specification of 66kV transmission line in Xinghua
primary substation is LGJ70~LGJ185. Therefore, the ice-
melting condition which is satisfied with type LGJ185, is
satisfied with the condition of other type transmission line as
well. The calculation on the volume of parallel adjustable
inductor needs to be derived. Under the environment
temperature 25 ‘C , the allowable current of LGJ185
transmission line at the line temperature 70°C is 368A. Under
the environment temperature -16°C, the minimum ice-melting
current of LGJ300 transmission line is 700A[1]. Under the
same condition, the ice-melting current of LGJ185 is derived
as Iy =700/300x185 =440A in proportion. The load current
of ice-melting I, , which is calculated as 60% of allowable
current, is 368x60%~220A. If the load power factor is
considered as 0.85, the load active current Ipis derived as
Ipp =1, x0.85=220x 0.85=187A

The load reactive current 1QF is derived as

Top =y 15 — I3 =/2207 —187% =116A
The input reactive current of the parallel adjustable
inductor iQL is derived as

T = /112{ —I3p —Igp =V440% —187% —116=282A

Taking the approximate of 1o equal to 300A, the volume
of parallel adjustable inductor is derived as
QU = BUIy
V3% 66KV x300A
34294kvar

Therefore, the volume of parallel adjustable inductor is
equal to 40Mvar approximately.

B. Volume of the Shunt Compensation Capacitor

The volume of the shunt compensation capacitor should
bigger than the volume of parallel adjustable inductor to avoid
resonance, which is caused by the parameter match, when
transmission line is disconnected accidently. The inductive

reactance and capacitive reactance are derived as
jX, =joL=U_ /i, and -jX.=-jl/0C)=U_/I_
respectively.  The  condition of series resonance

is X(w,)=w,L-1/(w,C)=0 . The volume of the shunt

compensation capacitor is chosen as 50Mvar, bigger than the
volume of parallel adjustable inductor 40Mvar.

The transmission line gains the ability of ice-melting when
the determined shunt compensation capacitor and parallel
adjustable inductor are installed.

C. The Application of Inductor-Adjusting-Load Ice-melting
Method in 220kV Xinghua Primary Substation 66kV System

The connection of 220kV Xinghua primary substation
66kV system is shown in Fig. 2. Consider the double loop of
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Beigang substation as an example, when implementing ice-
melting operation on Xianggangjia line and Xinggangyi line,
using Xinggangjia line as the power supply to the 66kV bus of
Beigang substation, then using Xinggangyi line back to 66kV
bypass bus (C) of Xinghua primary substation. The adjustable
inductor is installed on bypass bus and shunt compensation
capacitor is installed on 66kV bus A or B. Thus, a complete
ice-melting loop is set up.
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Fig. 2. Diagram of 220kV Xinghua Primary Substation 66kV System

The specification of Xinggangjia line and Xinggangyi line
is LGJ185. The ice-melting current is 440A. The ice-melting
current can be raised to 440A by adjusting the inductor. Using
infrared thermometric instrument to monitor the line
temperature and observe the ice-melting at the output gate of
the line, when implementing the de-icing operation. Adjust the
inductor to reduce the current to minimum value on the line
when the de-icing mission is completed. Then shut down the
switches of the adjustable inductor and shunt compensation
capacitor. The Xinggangjia line and Xinggangyi line is back to
normal power supply mode after de-icing. The similar
operations of de-icing can be implemented on other
transmission line in 220kV Xinghua primary substation 66kV
System.

In Fig. 2, Chenglijing substation, Xinglijing substation,
Chengdongkuang substation, Zhengyangkuang Substation,
and Donghaikuang substation are mutual backup connection
mode based on single substation and single line. Two or more
substations can be combined for de-icing operation, such as
Zhengyangkuang  substation can  combined  with
Donghaikuang substation through Xingzheng line to supply
(shut down the switch to Xinglijing substation) to the bus of
Zhengyangkuang substation (shut down the switch to
Zhengcheng line), then through Zhengdong line to the bus of
Donghaikuang substation, and by Xinghai line back to 66kV
bypass bus of Xinghua primary substation, to construct a de-
icing loop. The similar operations of constructing de-icing
loop can be implemented on other transmission line as well.



D. The Application of Inductor-Adjusting-Load Ice-melting
Method in Different Electric Grid Architecture

The inductor-adjusting-load ice-melting method is suitable
for most of electric grid architecture in China. It can be
implemented conveniently in radiation type of electric grid
and does not affect power supply when de-icing. It is
relatively easy to build the de-icing loop with less amount
operation. It is also highly controllable and reliable. Installing
a set of de-icing equipment in 220kV substation can adjust
many transmission lines and the utilization efficiency is high.

When applying inductor-adjusting-load ice-melting method
in ring structured network, the transmission line need to de-
connect from network. 220kV line can be de-iced by using
66kV reactor through 220kV primary substation. Due to the
volume of adjusting inductor, it needs several substations to
join together in order to satisfy the condition of ice-melting.

Comparing with the method on 66kV radiation type of
network, 220kV radiation type of network can also implement
the inductor-adjusting-load ice-melting method. It needs other
substation to provide reactive power supply when de-icing a
single line in one substation.

The inductor-adjusting-load ice-melting method is not only
suitable for 66kV and 110kV networks, but also suitable for
220kV and 10kV networks. The de-icing condition in 10kV
networks is also allowable and many substations have
installed 10kV capacitors. To implement the de-icing
operation, it is only need to install an adjustable conductor.

IV. THE KEY EQUIPMENT OF INDUCTOR-ADJUSTING-LOAD
ICE-MELTING METHOD

The inductor-adjusting-load ice-melting method is
conveniently implemented and feasible. The key of
application is the adjustable reactor. The technology condition
is mature in manufacturing. The adjustable reactor with giant
volume has huge market, while the whole society and market
focuses on safety production and disaster reduction. The world
largest fixed type 320Mvar/1000kV giant volume reactor is
successfully developed at Xi’an, China at present. The
10Mvar adjustable reactor is widely used in electric network.
There is no technical obstacle in developing 66kV and 220kV
high volume adjustable reactor. However it needs financial
supports from government and relevant organizations.

V. THE NECESSITIES OF APPLYING THE INDUCTOR-
ADJUSTING-LOAD ICE-MELTING METHOD

The reconstruction of transmission line after freezing rain
and ice disaster is under the previous standard. The abilities of
disaster resistance are not improved. It is necessary to
investigate the methods and applications on emergent de-
icing.

The Consideration and Response Seminar on Disaster
Preventing in Electric Power Industry was hold in Beijing,
China on Match 11th. During the seminar, the Professor Cui
from FElectric Power University of Northern China has pointed
that the consumption of material is 2.2~3.4 times and cost is

1.8 ~ 2.6 times if the ability of resisting ice coating is

increased from 10mm to 20~30mm under the calculation on
500kV transmission line.

Highly cost of construction and economy feasibility are the
key issues need to be considered. It is equivalent to rebuild a
newly nation wide network if the whole network is raised to
the higher standard of disaster resistance. It is nearly infeasible
and it takes long time. The new modified construction
standard of power network is under discussed. The newly built
network has a high level of disaster resistance, however, the
old network need to update. Under syntheses and analyses, the
inductor-adjusting-load method is practical in technology and
feasible in economy.

VI. CONCLUSIONS

1) By analyzing the inductor-adjusting-load ice-melting
method, the theoretical feasibility has been proved. The shunt
compensation capacitor, which is installed in substation, can
be used as reactive compensative device during the normal
power supply mode.

2) The application and practice of inductor-adjusting-load
ice-melting method has been investigated through network of
220kV Xinghua primary substation 66kV system. It is
convenient to construct the de-icing loop with relative less
operation and effect of power supply. It also has high
controllability and reliability. The application of this method is
feasible.

3) The volume of shunt compensation capacitor is
approximate at SOMvar~60Mvar can satisfy with the de-icing
condition under the derivation and calculation. The technology
in this field is matured at present and it is feasible to
manufacture.

4) The application of the inductor-adjusting-load ice-
melting method will save massive cost of reconstruction. The
installation of shunt compensation capacitor and parallel
adjustable inductor is convenient with less amount workload.
The inductor-adjusting-load method is practical in technology
and feasible in economy.

VII. REFERENCES

[1] Chang Hao, Shi Yan, Yin Weiyang, et al. Ice-Melting Technologies for
HVAC and HVDC Transmission Line[J]. Power System Technology,
2008, 32(5):1-6(in Chinese).

[2] Li Zaihua, Bai Xiaomin, Zhou ziguan, et al. Prevention and Treatment
Methods of Ice Coating in Power Networks and Its Recent Study [J].
Power System Technology, 2008, 32(4):7-13(in Chinese).

[3] Li Chengrong, Lv Yuzhen, Cui Xiang, et al. Research Issues for Safe
Operation of Power Grid in China under Ice-Snow Disasters[J]. Power
System Technology, 2008, 32(4):14-22(in Chinese).

[4] Huang Xinbo, Liu Jiabing, Cai Wei, et al. Present Research Situation of
Iceing and Snowing of Overhead Transmission Lines in China and
Foreign Countries[J]. Power System Technology, 2008, 32(4): 23-28(in
Chinese).

[5] Deng Jian, Xiao Shunliang, Yao Pu, et al. Improvement on Ice-
MeltingScheme for 220kV Transmission Line[J]. Power System
Technology, 2008, 32(4): 29-30(in Chinese).

[6] Huang Qiang, Wang Jiahong, Ou Mingyong. Analysis on accidents
caused by icing damage in Hunan power grid in 2005 and its
countermeasures[J]. Power System Technology, 2005, 29(24):16-20(in
Chinese).

[7] Jiang Xingliang, Ma Jun, Wang Shaohua, et al. Transmission lines’ ice
accidents and analysis of the formative factors [J]. Electric Power, 2005,
38(11):27-30(in Chinese).



[8] HU Yi. Analysis and Countermeasures Discussion for Large Area Icing
Accident on Power Grid[J]. High Voltage Engineering, 2008,34 (2):215-
219(in Chinese).

[91 HU Yi. Analysis and countermeasures for large area accident cause by

icing on transmission line [J]. High Voltage Engineering, 2005, 31 (4):

14-15(in Chinese).

Wu Wenhui. Causes and Precaution measure for tripping trouble of

transmission line covered with ice[J]. High Voltage Engineering,

2006,32 (2):110-112(in Chinese).

Yuan Jihe, Jiang Xingliang, Yi Hui, et al. The present study on

conductor icing of transmission lines[J]. High Voltage Engineering,

2003,30 (1):6-10(in Chinese).

Jiang Xingliang, Zhang Lihua. De-icing and anti-icing of transmission

lines [J]. High Voltage Engineering, 1997,23 (1):73-77(in Chinese).

Shan Xia, Shu Naiqiu, Discussion on methods of de-icing for overhead

transmission lines[J]. High Voltage Engineering, 2006 ,32(4):25-27(in

Chinese).

Horwill C, Davidson C C, Granger M, et al. An application of HVDC to

the de-icing of transmission lines[C]. Transmission and Distribution

Conference and Exhibition, Dallas, TX, USA. 2005/2006: 529-534.

Landry M, Beauchemin R, Venne A. De-icing EHV overhead

transmission lines using electromanagnetic forces generated by moderate

short-circuit currents[C]. Transmission and Distribution Construction,

Operation and Live-Line Maintenance Proceedings of IEEE O9th

international Conference, Montreal, Canada,2000:94-100

Sullivan C R, Petrenko V F, Mccurdy J D, et al. Breaking the ice

transmission line icing[J]. IEEE Industry Applications Magazine, 2003,

9(5):49-54.

Ostendorp, M. Electromechanical fuse for storm damage mitigation and

outage reduction on distribution line customer service drops[C]. IEEE

10th International Conference on Transmission and Distribution,

Montreal, Canada, 2003: 176-180.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

VIII. BIOGRAPHIES

Gang Liu (M’2008) was born in Jixi, P.R.China, on
May 5th, 1980. He received his B.Eng degree in
Automatic Control from Harbin Engineering
University and M.Sc degree in Mechatronics from
King's College London in 2002 and 2004,
respectively. His employment experience included
Heilongjiang Electric Power Company and Jixi
University. He is the Ph.D candidate in Harbin
Institute of Technology (HIT) currently. He is the
member of IEEE and CMES.

Y

Xuezeng Zhao was born in 1961, P.R.China. He graduated from Harbin
Institute of Technology (HIT) majored in Precision Instrument and
Mechanism and received his B.Eng, Master Degree and Ph.D in 1982, 1986
and 1994, respectively. He is Professor, Doctoral Supervisor and Vice-Dean
of School of Mechatronics Engineering, Harbin Institute of Technology. He is
the fellow of China Metrological Measuring Institute.

Yonghui Chen was born in Harbin, P.R.China, in 1962. He graduated
from Northeast China Institute of Electric Power and received his B.Eng
degree in Power Plant and Electric Power System in 1983. He received his
Master Degree in Electrical Engineering from Northeast Dianli University.
His employment experience included Heilongjiang Institute of Electric Power
Design as Majored Designer and Chief Design Engineer from 1983 till 1996,
Heilongjiang Electric Power Company as Majored Engineer and Chief of
Electric Grid Division from 1996 till 2003, Jixi Electric Power Bureau as
Deputy Director General from 2003 till 2005, and Heilongjiang Electric
Power Company as Vice-chief of Production Department from 2005 till now.

Shijin Jiang was born in Jixi, P.R.China, in 1963. He graduated from
Northeast China Institute of Electric Power and received his B.Eng degree in
Electric Power System and Automation in 2004. He works for Jixi Electric
Power Bureau from 1984 till now. He is Deputy Director General currently.
He is the member of CSEE.

Dong Wang was born in Jixi, P.R.China, in 1980. He graduated from
Wuhan University of Hydraulic and Electric Engineering and received his
B.Eng degree in Electrical Engineering and Automation in 2003. He works for
Shanghai Ultra-High Power Transmission and Transformation Company as
Electric Transformation Engineer from 2003 till now.

Zhiping Liu was born in Jixi, P.R.China, in 1953. He graduated from
Northeast Agricultural College in 1988, majored in Electrical Engineering. He

works for Jixi Electric Power Bureau from 1971 till now. He is Assistant
Chief Engineer currently.




<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /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
    /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
    /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


