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Abstract This paper deals with the optimal operation algorithm of SVR(Step Voltage Regulator) which is
located with primary feeders and proposes the optimal operation system to evaluate customer voltage. The
existing algorithm of SVR adapts the constant sending voltage method, which may cause the power quality
problems such as overvoltage and under voltage variations in case where the distributed generations are
interconnected with the primary feeders. Therefore, this paper proposes the optimal algorithm of LDC method
for SVR using least square method to obtain the optimal setting values. Also, this paper presents the optimal
evaluation system based on the former algorithm. The simulation results according to the types and capacities of
distributed generations shows the effectiveness.

Key Words : Distributed Generations(DG), ULTC(Under Load Tap Changer), SVR(Step Voltage Regulator),
LDC(Line Drop Compensation)
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[Fig. 1] Concepts for Voltage Control of SVR

5 pne] Hadele] e mefshy, A &
859 SVRY AHFEHAE AAlste] LDC L4144
2 Aeshol Bt ol F SIaA BH2 LDCYAY X
2 2-§HE Shgsiof alth. of/]Alk LDC 2419 F
2 820 FAYNEAYG RAFUY AYS AETHe
Ao g AmeES AN

7] A, V;end t) L HEAY [bank(t) cHE AR

[33 2] LDC HgzAH42 Md=
[Fig. 2] Concepts for LDC Voltage Control

Helsle MAFsH= SVR © W3l glojA] &7
(Ve ()] AXELS LDC HAA] Ao 71 8
gh @arolth SVROIA 3 A & FREHY ] By 4
Q= Mot oxu|3 A] & ARS of By 4 Qs
S A 48710 Bl = =R, 9o A%
Bat 24 A (V,) D uadze] 571 gujd
N

(Z,)% A5 38, SVRR Fakshs A5l uet 3

2699



S| astsle A 4128 A6T, 2011

Aol o] A ke A [FAAE +
o

24 LDC BRA(Z,, Vg 7% % ok 74
Al 29 49} ol 5 WA= s 4 ok

Sencting voitage

Toill)
(O3 3] $EXYY WadFY A 2=
[Fig. 3] Relationship sending voltage and current

=
= |

=79 ASEA| O] LDCE R K| AlAF

=Tt shEhX| 2| LDCH T A A&t |

=E AEA| AlAGESE ALK |

—

(38 4] H498 duels 2E=
[Fig. 4] Flowchart of optimal operation algorithm

<Step I> B A AUES
SVRO| $EHe Akl 4-87hdgto] A
(220£13V)] AFGHX|(233[V)E Hlojuhx] Qe Aeti
20) HoHREEI $agS Tefste] the At 2ol
by 4 gl
fH

i—1) X~ — A
+ V,(i—1) 100 1%

VTi

= X —
%4 (233+ 1) )

max

@

oA7IA, Vi FHEY7] A8 Ak A

s
oL
ol
S
B
P
R
~~
e
s
)
+
1)
o
Z
2
o
o
g
i
*
O
N
<
N
lo

TZF oA ARl AR W ek V,(i—1):

_ AR Feh
In= gypagEgas 100(%) 3)

A @9} ()% olgstel, 24417 E<F % - ARA
$EA AT AL T AT (Least Square
Method)ol] 98 13} Z 402 TAHAIA Fabd 19 S
of 2t} o] AHe 19 39] $EAYT WAUFY B
A 2NV, A4l Shect.

Al
©

o

X

13500

1.243x + 13368

*

13450

13400 -

07
o
— >

[
1%
Ras

rx
o2

13350 T T 1

[38 5] AdRs]A™el o3t S$2Y A Tei=
[Fig. 5] Upper limit of sending voltage by least square
method

<Step 11> $£ZHY 3letR|9] FH=E

SVRO| &2 el 2g7bASto] FAAY
(220£13V)9] 3}EA(207[V)E HlolLbA] Fe s Qb
29 AYgwdet foke2 aEste] g A3} ol
uephd 5= Qlth

VTz‘ fH
i) X ——+ A
. + V(i) x 100 +AV (4

o71H, V,: A e £-87bHe] At e
st X (He7 |+ A1 24D

Vo= 07+ V) x

min

2700



0

A go] sl mehjHARe] glofd MEAet %

20| ARG BrsY A

13500

13000

y=20.42x+ 10919

12500

| |+
oo
0% o2t rot

rx

2t

12000

11500

ol
ot
2o

F
>

11000

10500

[22 6] A3 AHl o5t $&Ad skkA] 1=
[Fig. 6] Lower limit of sending voltage by least square
method

<Step M> $ZA¢ A3HR9 LDCHAZR] Ak

719 4 ()] $EHS AT AL SJste] 7
s 1Y 59 2 AgAe] adzEyE 7]87]
o sk LDCO| SrhuE sl thet go] 7u
% gk

pper) — - 5
o = S s s A O

N'7]~‘] %k-‘—]’ %ll:(Vq end(upper)
Bt (upper) & l Eadiil ?‘SPW*EVW”% o2 ol
T8 4 9le.

V.

ce (upper) — [bank(upper) X (_ Zeq(upper ) + V;e end (upper)

(6)

<step V> $&3¢ SIX9 LDC A Ak

A719] 4 (3)°] $EHL SHEA AAle] oJste] 7
S 19 69) S sakxe] D LR 7187
o st LDCY S/lsRAs bt o] g
% 9lek

_ RS w R
eq(lower) — }\]ZJ_'EHHE:] }Xij‘jﬁ—j—i—i— —]_2 ( )

3719 g B

(Ibank(lower) )% 0]

g % glek

%1]\—( V;end (lower) )7

A%
b MR T o

Veettower) = hantttower) < (= Zigliower)) + V.

end(lower)

®)

lower)

2701

<Step V> FF ARX ARNZEAL AL

9 33} o] Step 1Y} Step VoA H& 7HS HAt
G4 AU 34 FHUUS BEAE 7D ol
o}&alol LDCO] 4AAE 78 4= Uck % $aEAY
Agre Teme] YAH gholn, SrMuEAL Tes
o 7197 grow A

4, SVRS| "HILAIAH! H|=t

W

1o
—
o
@)
Mo
)
OII
_]>~
1o
by
i)
[Ho
ol

41 BItAARIS] 74

2 =iollAe LDC A28
o110l AFg SIWQl nfo| L 4T EARS] oA 1}
VBA(Visual Basic Application)E ©|-&3}o] 197} A|EQ}
5719 i 9 23719 AH HEe AZslny 9 7
SVR 9§ HrHI2Ele] A4 BEEES Lekl Flolt
SVR HrhAI~se wA of Mol AlAsh N ggor

1YES vigto g EAPHQo] dAAE 799 SVRE)
LDC BT AUISHR, o F1E0s EAIR] §
e AWM FIIEA 87bdo] FAHY

2,
>
[l

(2206%) & ABH= 712 BABHA £ 7Fseh BAb
A9 oS RS WS gt webd B 3

AT BARARS] w12 §7ke] AUEA
1

& BAT S 9 Bk ohet BARIAY £YgTE
2HY 5 Ux Azgolt

SVR«I Jﬂ7}ﬂl*ﬁ“° 24*]&( R R =
e 7IEeZ silen, Al Adsth AE &
AR, 7 - SR W SEA] A sRkAE da
g5l ofs AntE = == o, o] ghes ol
atol 12+ 3] At F LDCE] $&74S 24T 5 9)
ok Ak ALt oS Xk Al SVR BupAR
& vlgoR BAbHY £ A A7 sl Ay
3l & LDC AAXES 3t ¢ Q== 519t



S| asl A 4128 A6F, 2011

(1) 2 BFAS
Iy 9= nd uiAAEoR ARE 49 ko2
Z

(28], HEHLE) ol Halrl dAsHA BES Aoz AHsiien, 7
o=t ol ?‘7]——4 ‘ljl—tﬂo]—ﬂ XIO]‘Q}' o] 4= 7]’ 1%‘-‘4 E 51%

SVR2| LDC F A == _E_};—]'a]_ﬂq_

i

[O2] 7] SVR &8HIA A8 5EE
[Fig. 7] Flowchart for optimal SVR operation [O2 9] HAbHLo] dAAE wa wAAE
[Fig. 91 Model distribution system with distributed sources

B d] g ;( = Al7 tl:] B =gk 1:1:— [e) T
Z] Bxzolth I oA /K]—T;]—J ez <Step >3} ‘fvﬂ, i : 4152 ]4]'?1 _[;o]— a—rol’gi}
A olyg| ] A A& to I Z
<Step HI>4 Ao @ 3} £Z&HUe] AMFR|e] I E 13, A= gdujdA, LDC AR 52 17 107} gt
o

510 1H =]
Gepd Alos, of g olgstel 13} sAAME g O LE 11 ROHRR Yol ays
2o BEEAS Ayt

= ow uwm —a—msq T <Step 150} <Step 0 A

o #ixE Yed
N SBrB0e) AT S5IB06 N2 SarB0e) N2 Sorece) AT Satece N2 Sarece
7o o] 78 o _9.6‘ z} BARAL Lo A o) 000 40 [ B0 [g5 1200 [Tp IR0 [Gg 2000 [
}v—-i ]%}\E ]o ]»01 1 ]’Q:H—]LE EET}J\E}-' n-ang % oW [m W [E W [m 2% [
=7 I RS Skex]1E w15k 7k o L0 gy 500 [ %00 [ 1300 [g5 1700 [g 20 [
© ]—4 EH—_L‘ © ‘J‘— IQ]- ]-‘J‘— ]E o= “]‘— H}:_—i SVR 130 [ 39 530 [ 37 930 [ g5 1B [ 170 [ 2130 [ g
O] A= oF HitEX]o X RlA S ZiHo 200 [ 600 [g3 1000 [Tjgg 400 [Tgg 1800 [§5 2200 [
S FxEA o] Hot waka 249 YEHo] N TN Ll T N i ——
2] H1= 027 #oro o 30 [ M0 [ N0 [ 1500 [ 190 [75 230 [ _EZ=amuu |
LDC o leJ Tol-é_ = d H ] QD:L 7137]7]‘ LDC 330 [ [ N 1530 g3 1930 [gg 2330 [T k=
Xé@i]g _7]'0 J’] i\-7]' %E]' as [08 soeme [13 o ssizamag| 250y
el e2 LE3 LE4 L 1-1 3=}
szoamex gsw [y Ty [EaTy 347y [347 o 347y
[ — s [231s  j[237y T8y [y [ T8y [ 16«
13500 sz20 [ 8 km [0 km 5 km [7 km [5 km [5 m
| womz[ 2 ww [25mw [T5wmw [T wmw  [08 mw  [12 mw
13000 BUDABS 05 vy  [Oa ww 03 mw 05 mw  [O0T mw 02 wmw
[33 10] =g wjdAE dlolH
z 12500 s [Fig. 10] Data for model distribution system
=
et 120
12000
Lo 100
_/./ o
11500 a0 ‘
£,
é
FohE&(Feinin)
LTS 8 SO I O SIS SIS T O 8
= SVR H7IAAH £33
(LB 81 SVR B en aasi (3 1] 2EAT At 20
[Fig. 8] Menu for SVR Evaluation system 3 :
[Fig. 11] Daily load pattern of Model system
(2) EHLBT R SHuHE
= >4 I = sy
5. AlE8ojd Z2at A 24 a9 12 o] 29 HEe vkl Zle
& 24 1MW, 2] 3MW7H] EEeis Ao 71

5.1 AlE30|18 =A st

2702



FE:

ol AAE iR

oA A2AY =441 A8 B7HALE NS

0502 2

o

OO0 0000 O 0 0O D00 OO0 0000 OO0 W 0 0 00 O
AlZHoH 30E)

(33 12] gekddge] W=
[Fig. 12] Output of PV system

5.2 A|Z2[0|M Zu}

o7]14= SVRE| 2| 2-gof d2¢l 84l LDC
ARAGEAEA A S7HYHENE & =2ellA
AR 7 A (F ALl E) 2= FHto], it

=20

=o=
Batgith. ok BAAY AAGFS seles wE
AA, 72 PR g7bde] B4 BAshet

A

(1) HatENEAe WS HE $871HY
3 SVR A% e-guuelze] st
o ¥AbAglo] AAE WlAAEL] SVR] 2% LDC 3
B8 Fohe, SAYREL} 13000l 3, HokEAH
A

% gtk ol g olgtel,

SVR 7pA128) of -47bISt A4S BAal
W 19 133 ek ol RelEUH A 21,0000V]

U Aol AAES] BE 487} Aol FAMY
(220+13[V)e] olthe] Sof AAT HekEAe] £
o % qlek. ey 7Y 149}
A

= 2287to] THHR33Vo AL, AFBHA) Ee AAQY
(207Vols}, sigtal)e] Egehe 2lskqich
9] LDC #2|9] AAo] o} F-a3t 2405 & 4= 3tk

250 = Veos1 - Vcos?  Vcos3 - Veosd — H¥5 — A6

250 =+ Veos1 - Veos2  Vcos3 - Veosd — HE5 = HH6

E

200

R ORI I *a“ﬂ'#‘“‘.".","

| \‘Aln;lje‘u"\‘agé‘)\ DR
(2! 14] RoEa0HT0] 23,000V8] 29 =4
[Fig. 14] Case for load center voltage of 23,000V

250 =+ Veost -4 Veos2  Veos3 Veosd — HY5 — A6

%

200

Ry R RN R R AR E RO EERRRRERR)
Al 308)

(32 15] Sslzaa7eo] 20000vel 79 54

[Fig. 15] Case for load center voltage of 20,000V

i
H
rlr
N
)
©
o
o
s
ot
fllo
1
+>
30
32
o

250 =+ Voost -4~ Veos2  Veos3 - Veosd — HUS — Al

B SRR RTNIN capoteoa o POt TAA IS

200

g
e 4 gttt st § Pttt ]

e e e b g b b ]

200

SERSSSSSSETSELRSSSISIIFISSIIISSSEIIS TSNS
Az 305)
= =S o E
[O8 13] Felsdddeto] 21,500Vl H-¢- £4

[Fig. 13] Case for load center voltage of 21,500V

R R FF R KRR R E Y KRR AR

VY AU S SR O

Az 308)

(32 16] S71I7E27 130 9 A9 AUSA
[Fig. 16] Case for equivalent impedance of 1.3Q

2703




S| astsle A 4128 A6T, 2011

%0 + Voos! - Vcos2  Veos3 — Veosd — A%5 — A%§

250 = Veos! - Veos2  Veos3 - Voosd — %5 — 6

A

%

g;‘-ﬁw

200

SRR 8838 83088080

ALZH0H 308)

200
R E KK R R R RN RRRR AR RERREEERR
A2 302)

[32 17] Sohe st 20 o 49 A=A
[Fig. 171 Case for equivalent impedance of 2.0Q

250 = Veost -4 Veos2  Veos3 Veosd — g5 — AYs

g

Nt Sepiart Y
b))
REKKEERRY P RN R NI R
AlzHof 308)
[ 18] S71YadA7) 0.8Q ¢l 79 AYEA
[Fig. 18] Case for equivalent 1mpedance of 0.8Q

AR

S

| 2 487} Mt

Aol S87bE] kIS oS &
QAR 17 203} o] Aol MW B
L 9ol 87l AALBYE doge & 5 9
9irk. ol oAl elzqo] ofstel wHae] Het
2447] LDC glo] WA AvgEle] il i gl
o}

250 =+ Voos1 - Veos2  Veos3 Veosd — HE5 — %6

%
e e o - e o T TR e o o e e e

e o s st Syt g by i

2
PR RN R RN AR R RN RRRRRR R R RN

1y
)
DR U

ALZHOH 30)

(23 19] Sl Safol 2MWel 4% 54
[Fig. 19] Case for PV capacity of 2MW

(32 20] Hegael SeFo] MWl 25 54
[Fig. 19] Case for PV capacity of 4MW

6. 2

ru

2 =4 SVRY LDC $&14
2l& Aljtsta, ofof 71HP3P
of, Tt Algdel A “ﬂ‘i‘iq SVRO| Z|24|%-
Il 8491 LDC FAFA (347 Azt
HIEE 2 =HofA] Xﬂ*l b TS R S
87 AYEET o= WFAR gk tiyste]
T AE wlaste], & =gl AAIEE darelEe]
F&EE Fstsich a3 A= oha Aok

C 7het Hets A A whetet

Ho) 248 o
N

VR H7FAIA

o
o of

)

<1 o ol oo 2 kI

2 B3k A B ATA AR gueEes
Tk ol BHRL00VIolE A S
£ 87h Aol FHARR0:13V)] ol

o ol AT AUBAe] FABL & 4 Ul

o} 28 Bl Meo] o]AFE el Hala)
A AgkEch aAY, S e gt g
E= Aol WA Flstoint. uhekA] SVR
o] LDC HAH 9| AAo| o}F Fad 449L

01— /\ Oh;]_

@) & AolA AT deEom 75 o4l
RIS PESEC i e Lo ERAR
& o 4 YAX, oAl ST AN 2
7, 2e Aol 4=g7tol et E A

4) 71¢] Algold 2dxfef ut

2704



wabdde] AAE AR loiA A=At =48R A8 HrALE NS

Wyt obujel HAPHA] 9 me T £819)

A e ed =SSk

References

[1] Shogo Watanabe, Shinichi Iwamoto, “A Voltage Control

Strategy for Distribution Networks with Dispersed

Generations”, Power Engineering Society General

Meeting, 2007. IEEE

Miyoung Kim, Hara, R.; Kita, H, “Design of the

Optimal ULTC Parameters inDistribution System With

Distributed ~ Generations”, Systems, IEEE

Transactions, 2009, Page(s): 297 - 305

[3] “Guideline for interconnection with distributed sources”,
JEC 4201, Japan, 2002.4

[4] EPRI, " Electricity Technology Road Map", 2003

[S

[2

—

Power

[t}

“Manual for voltage management”, Hokkaido power

company, Japan, 2003.1

[6] “Guideline for interconnection with wind power and

standards for operation of distribution system", KEPRI,

2004

“Study on the improvement of voltage management in

distribution system”, KEPRI, 2003.10

[8] James J. Burke, "Power Distribution Engineering",
Dekker, Inc. pp. 320-348 (1994)

[9]1 H. Soi, H. Yakabe, H. Kakimoto, T. Hayashi & M.
Kanori, "Development of High Voltage Distribution
Line Management System", IEEJP & Society, No.32
(1995)

[10] H. Kirkham & R. Das, "Effects of Voltage Control in

Utility Interactive Dispersed Storage and Generation

[7

—

Systems", IEEE Trans. Power Apparatus and Systems,
Vol. PAS-103, No.8, 1984

[11] C. Chen, "The Effect of Voltage Control to Efficiency
and Operation of Electric Distribution Systems", Ph.D.
Thesis, University of Texas at Arllington (1982)

[12] Lin C. E., Shiao Y. Huang C. L. and Sung P., "Design
Consideration and Economical Evaluation Battery
Energy Storage System", 92 IEEE PESSummer Meeting,
Paper # 92 SM 431-7 PWRS, Washington, July 1992

[13] Rho Daeseok, “Evaluation of customer voltage using
simulator for voltage regulator in distribution systems
with new energy power sources”, KIEE, Summer
Meeting, 2009.7

[14] Rho Daeseok , “Optimal operation method for voltage
regulator in distribution systems with new energy power
sources”, KIEE, Journal Volume 53A, No. 11, 2004. 11,

581~640pages

2705

42

T
0

& = S(Joon-Ho Son) ]

e 20099 8% : F=E7|swST3}
L H7)5e (F3Ah

° 20099 9¢ ~ €A : V&
w&En  Hr)ARNEA T
A7 A Ak

A, AN UA, 2ntE e,

&1 4 2(Sang-Wn Heo) [&5]9]

e 19984 2% :
slat (FEAD

e 20094 6 : AZH7|HHV|E
A HE

® 2009 99 ~ A : FIE7|%
wsstn A7 AASAlS S
A71BBAT AT A

shaest 1713

ARG, ALB AN, AAE BEYR, Anje

[H3] 3]

e 19859 29 : st AT
st (FspAb
* 19874 29 : Erjerl A7]Fe
7 (ZsH4AD
e 19974 39 : X Eajwcjatm
AL shel ©7)gsiahE st
§‘ e 1987 39 ~ 1998 8% : 3t
b TR AL ATLHYATL
© 19994 39 ~ AA : FRAVEWEtE Yu7|EF

A= P
SHE w4

Y

<ghilol
A A, BAgad, de g



SrAbaly|&aks) =] 4|12 A63, 2011

o
lo

ShrwanFui Kim) RS |

o 19964 : Fchsta cetel 7]
A (B3P

* 20014 : Frehsta cetel ]
AFFHI (Bt

« 19959 : FRAAATY M
9

© 20060 ~ WA : PARHAT
CEBECE)

<A Hok>
Aol A, ek

2706




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


