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ABSTRACT: Very fast transient overvoltage(VFTO)
generated during switching of disconnector in gas insulated
switchgear (GIS) may threaten the safety operation of electric
equipment, the influence is more serious with the increase of
power system voltage and it is preeminent in ultra high voltage
(UHV) system. To master the characteristics of VFTO in UHV
GIS, lots of experiments by switching of GIS disconnectors
were carried out in two VFTO test circuits of UHV GIS and the
test results of VFTO were statistically analyzed in this paper.
The waveform characters, striking numbers, frequency
components and residual voltage distribution of full VFTO
waveforms, the waveform characters and oscillation factor
distribution of single striking waveform, the characteristics of
VFTO magnitudes were proposed. The suppression of VFTO

by damping resistor in GIS disconnector was illustrated. The
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achieved characteristics of VFTO in UHV GIS have been the
basis for further VFTO study on simulation and insulation
coordination etc.
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Tab.1 Technical parameters of GIS disconnectors

FREFOCRI B HIBHE/Q A WIS /(m/s) A5 T/ (m/s)
PRIgCAN I LB — 1.70 2.50
30 — 0.54 0.54
Py F B 500 1.70 2.50
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Fig. 2 Test circuit layout for VFTO in UHV GIS
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Tab.3 Maximum of VFTO magnitudes during
switching of disconnector with pre-charging DC voltage pu

Wi g PRIFETT K (LEESIPS
1 2.01 2.20
2 1.98 2.17
3 2.27 1.86
4 1.47 1.30

1 GIS G5 R eS8 —re iy, %I s de KR A
VFTO [FEZ 0 AT ARARLL . APRIE P2 IdUT Ok
VEZ> AR 553 AT 5 1 P25 ) VETO A, giil
1385 KR VFTO HIMER AW 12 i, 4
RRW, G WA s KRR VFTO JEAR,
X T TR R et T B I e e Ak A H
I HL A0 Y8 FE R 5 0 4 P IS A DR L B U e fe
Sk 2, X Rl A e A d ™ H VETO A
)T T34, TEARRAEE b, el AR () d K
{8 VFTO B —5& M IES e, miR{E VFTO



44 S R <E 1 R R = SO 4

%31 3%

35 - w4
=R

REENOL 7

1.0 1.4 1.8 2.2
K VFTO ks 4 Ati/pu
(a) PREIFHK

35 - m.

REENOL Y

1.0 1.4 1.8 2.2
Bk VFTO ¥ 4 fii/pu
(b) MR

El12 REAXEMAERBET~ER
R AIR{E VFTO X 5%
Fig. 12 Probability distribution for maximum of
VFTO magnitudes during switching of
disconnector with pre-charging DC voltage

LRI BDN 323007 LU A R RS, & Tl
A KIEAE VETO Hh i (I AR OK
32 AHABERBERR

N T RSEARL R 5 T 5% 2 T I AR HL s AR 23 A1
L, BEAT T ASTIZE LR D0 R Al
ISR I BRI VETO HIREHLIE R
S, N TR EE ) VETO, BT T 450 AL
GRS . ST PR L R OCHR AT
A ) K IEAE. VETO FN i 254 L3 4.

PR 3 5k 4 AR, RO 2 oL T Y
I B KR VETO A T F 78 BLIAL HEL s I AR 4k
%4 BEFLEIAREREET
BRAEFEE R XIEE VFTO
Tab.4 Maximum of VFTO magnitudes during switching of

disconnector without pre-charging DC voltage pu
e e PRIETT S [E3USIES
1 2.01 2.03
2 2.00 1.92
3 2.23 1.86
4 1.33 1.33

BN EREHTATAEREAERT, W50 KA
Z, WP ge I ™ E R R R, JEEAE
A FEL Y PR 5 B A PR A s R U A B I e Sk
B o, S iR R = AR ™ 5 VETO A
] (0 T

DATRGE | 23T &6 )= A2 550 ™ 5 VETO [¥138%
JE i, 2 Bl R i KR VETO M35 A7 b
B 13 JroR. arA, AR KR VFTO
ME 0 A ARG ROR, P8 H HUR R A ) e K
EAE VFTO (e IR 3 A s ANTIZE L
R, RN BRI, A2 T A i dse K
5 VFTO MR A eils, 2P — € IMIE A Ak
PE, EIEAE VFTO H 30 AIREZE PR

B 25 T A P2 AR 1K) VETO $% . BERE K,
fHF34E GIS P BB EE B AR A S, FIRPBB AR 2%
BRe 0k d KIE{E VETO 7E GIS A #5143 8] 43
M 14 . B 14, l PO T OG0 [ %
(R0 A5 3 R T T A m ] i ) 1A T REZR T
Wi, WAEHAL S R A RS SEBCRIET R, B
PLIX 2 AN A5 7 A2 ) VETO WRAE e o [, B |
M T TF SR G M 1 GIS S5 44 K S HUFAE 2 57, 3L

35w i R
| o it
g
]
5
e
1.0 1.4 1.8 2.2
K VFTO/pu
(a) PRETIFIC
35w g e T
R=FEiE
£
]
E—{

1.0 1.4 1.8 22
%K VFTO/pu
(b) IR

13 [REAXRESHE~ERHEKIRE VFTO XS5
Fig. 13 Probability distribution for maximum of

VFTO magnitudes during closing of disconnector



531 WRAETTAT R i I U A G S B0 R D I A 0o v TR PR i B T 5 45
261 x5 REFXRAFH/ G BBBRIEFER
2 247 R AIE{E VFTO tbig
E 227 Tab.5 Maximum of VFTO magnitudes during
% 201 switching of fast speed disconnector
= 1.8 . . . .
% s :éﬁﬂ g:j:: iggﬁ i without/with damping resistor pu
1.6 Lo Pt P T 7g P R W 5 PR TITIC MHIT R
| [T BITRE R LI ; 1 2,01 1.33
! 2‘ 3 4 2 1.98 1.31
i 3 227 128
B 14 REFAXBEFLEHRXIEE VFTO ZE 5 4 147 120
Fig. 14 Spatial distribution for maximum of
VFTO magnitudes during switching of disconnector
fif VFTO 7t 2 #ik5e GIS B 2% [B] 4 A AN [R] o R g
L P AE AT B LB A A d KR =
{EL VETO 28 8] 73 A 55 TIU78 B LIS (R 4 R A% % R
Bty 2 ) 4 IR T GIS S5 42 MR 5 R
RLE, S/ ER SR RA K. —
4 AR AN VFTO A9 @ FHEERE
B 15 DRl H e rBH Ry e s GIS B
TPREH . R ITRG MRS, ik S g
LR A SR S8 s R TT S i R rh, 3 i iww ““““““
Skl FL B K S IR RS Uik Sk 5 R = 1 BN R
BELfh Sk Tv) s BELJE FELFH A R NJBCRIRIES S5, X VETO

L R EL 3 3 A4 W S A ),

Xof R T G n % BHLJE HaL BEL 7 T 78 1L 3L PR 1
OURHEAT T 120 IR 53G WERAERES, R A2 a5 K
R VFTO BT T 4eil, Zi ik 5 fon, 3
Je LB, VETO B KA M 2.27 pu F£ 5] T 1.33 pu,
3N T WA PO G E WERAE AR VFTO
BOBWE 16 Fros. MR LAE HinzeBE e HifH

- T 1z [
BAENLIY N
AL w

Bk

AR —

S|

E 15 1100 kV [REFXINZEMEE RELEH
Fig. 15 Structure of 1 100 kV disconnector

with damping resistor

#(20 ms/¥%)
(b) HrBHE B
B 16 BERFXEEFZER VFTO KL
Fig. 16 Waveform comparison of VFTO closing of

during fast speed disconnector

Jiis VETO [P A 37 M e 52 31 8 & F
5 #ig

EFFEE GIS %4 VFTO S nli LIrhe T
1300 2K GIS B& &% iR AEr~2E VFTO [k
5, SRR VETO HIMEAE R 2.27 pu, KT T
AR R P IR % & TAE R, W
AT A RET I GIS M RSt 15 . g5 Rk, @
WAEDLUT GIS AR Hs B 25 1 S IR 5 FL B 2 ¢
41

XKE VETO & 45 Rk T geit o dfr, 1987
VFTO BIBFFE AR o3 IR 1 A FH Je
HLBE XS VFTO IR, =247 DU ek

1) VFTO WA &I 2 ki oF, i af ]
EILHIR, BREFE, NERE L EH MHz;



46 S R <E 1 R R = SO 4

%31 3%

s 2 I BAT BE RS R (B K B BT3B n] ik 78.6~
138.9 kV/ns) ¢ &5 I [A) 40 (RF &L I [A]~F- 2 5.6~
9.7 us) IHF £

2) Gy R I 5 1R AR R o0 A AT APk
I, PR O™ A v e L 5 A H P (R A A1 T PRk
TFX.

3) B RS IF CHRAE P2 A i B KIE{E. VFTO HiIR
1 GIS REEZIF B, 1% 42 KA iz b 2 e An i o7 U
WA O, SBVETO Fi. PR F o ff =k
() d5 KIEAE VETO tHIRAE 43 SCRFZ R i, R 2.27 pus
i T OG5 A 7 A 1 i R MRS A LR I A S B OR
Uiy, oA 2.20pu. A ANy AL FE AR ) VETO i
KMEAE S FERE R oy A B AR . T B FE R 1 O
A AR P A RS VETO (MR I S K, t
SRR AR Gl ™ o

4) BE O n e e F B g 2 E 0 VFTO
(MR R =R %, VFTO e KIEAE 1 2.27 pu P& 4
1.33pu, YT B R % o Ak 5E 4B e

B3 3k

[1] Lewis J, Pryor B M, Jones C J, et al. Disconnecter
operations in gas insulated substation overvoltage studies
and tests associated with a 420kV installation[R]. Paris:
CIGRE, 1988.

[2] GrandlJ, Eriksson A, Meppelink J, et al. Studies of very
fast transient(VFT) in a 765kV substation[R]. Paris:
CIGRE, 1988.

[3] Bargigia A, Porrino A, Mazzoleni B, et al. Performance
of metal clad disconnector and its impact on the insulation
design of gas insulated substations[R]. Paris: CIGRE,
1988.

[4] Riechert U, Neumann C, Hama H, et al. Very fast transient
overvoltage in gas-insulated UHV substations[R]. Paris:
CIGRE, 2010.

[5] Kobayashi A , Murayama Y ,

al. Development and verification test of 1100 kV gas

Ohyama S , et

insulated switchgear[C]//Proceedings of International

conference of UHV Transmission Technology. Beijing:

Workshop  of
Technology, 2005: 94-99.

[6] YamagataY, Tanaka K. Suppression of VFT in 1 100kV
GIS by adopting resistor-fitted disconnector[J]. IEEE
Transactions on Power Delivery, 1996, 11(2): 872-880.

[7] 583, X4, BAHE, 4. 750 kV GIS Hisdr 2o
PR AR R R m[I]. BREAR, 2008, 32(S2):

International UHV  Transmission

233-235.

Guo Jie, Liu Zhen, Zhao Dandan, et al. Influence of
operation modes to very fast transient voltage in 750 kV
GIS[J]. Power System Technology, 2008, 32(S2):
233-235(in Chinese).

(8] JHed7, 11, X de. B A AR b s T ok
B U] L TR AR, 2002, 22(7): 111-114.
Yin Xiaofang, YuLi, Liu Guangwei. Overvoltage from
gas insulated switchgear disconnector[J]. Proceedings of
the CSEE, 2002, 22(7): 111-114(in Chinese).

(9] sefreth, 2R, k3o, 5. EeE)k GIS ik

AL R IE G F SR R AT [T]. REOR, 1998,

22(1): 1-3.

Shi Baozhuang, Li Zhimin, Zhang Wenyuan, et

al. Analysis of the reason why VFTO may endanger GIS

above 300 kV[J]. Power System Technology, 1998, 22(1):

1-3(in Chinese).

Hiot, BER, TAEE. GIS JF ORI S0 VETO

BOEHIGEWT]. MEAR, 2010, 34(7): 200-205.

Shao Chong, Yang Yu, Wang Zanji. Modeling of GIS

switching arc and its effect on VFTO waveforms

[J]. Power System Technology, 2010, 34(7): 200-205(in

Chinese).

(117 BRI, AR . AR Rl A BRSO R A B 2 #r []. vh
FE HHL TR 243, 2000, 20(6): 39-42.

Lu Tiebing, Cui Xiang. Numerical analysis of wave

[10

—

processes for buses without load in substations using
FDTD[J]. Proceedings of the CSEE, 2000, 20(6): 39-42(in
Chinese).

[12] BR3FE, 496, REdE, 5. %8 GIS 4hretkttin
VFTO I HAHIT]. BMEAR, 2010, 34(11): 203-207.
Lin Xin, Li Shuang, Xu Jianyuan, et al. Calculation model
of VFTO considering transmitting characteristics of GIS
enclosure[J]. Power System Technology, 2010, 34(11):
203-207(in Chinese).

(13] SIEBI, Zpiks, 2700, & RAEELRSGNER

s 4 2 Sty DR o 27 28k v S A V0] R L R 2

., 2010, 30(33): 122-128.

Ma Guoming , Li Chengrong, Quan Jiangtao, et

al. Measurement of VFTO on transformer entrance with

transformer bushing sensor[J]. Proceedings of the CSEE,

2010, 30(33): 122-128(in Chinese).

AR, X TBR, KW, %. BEAH GIS Rk

MR R BN A 0], E L C AR A

#k, 2005, 25(19): 101-105.

Xiang Zutao, Liu Weidong, Qian Jiali, etal. Simulation

—
[
N

—

test and computation of suppressing very fast transient

overvoltage in GIS by magnetic rings[J]. Proceedings of



5531 WRAEVT A i s AR GO T S et TR DR 2

o R RGBT T 47

the CSEE, 2005, 25(19): 101-105(in Chinese).

[15] E@d4. GIS & TF K TFA 7 A B I 7= A 1)
VFTO[J]. mifEHgs, 1992, 28(2): 22-26.

Wang Jiansheng. VFTO generated from disconnector
switching small capacitive current in GIS[J]. High Voltage
Apparatus, 1992, 28(2): 22-26(in Chinese).

[16] BRERIH, BEGRE, sk, %&. GIS thiiibiasid b s
PR EAAUD]. SRR, 2000, 26(1): 1-5
Chen Qingguo, Qiu Yuchang, Zhang Qiaogen, et
al. Labolary simulation fo fast transient overvoltage in
GIS[J]. High Voltage Engineering, 2000, 26(1): 1-5(in
Chinese).

(17] R REAIETT R, HACR R 1 AR AR R e
25 ] ) B AR R A L A S [R]. o FE H g BRI SR
2008.

China Electric Power Research Institute, North China
Electric University. Switching transient overvoltage by
disconnector in Yinchuandong substation[R]. Beijing:
China Electric Power Research Institute, 2008.

(18] 7R, EAL, Wi, 5. 1000 kV GIS ZZHIJT VFTO
FEMERIFZE[]. s HUEd AR, 2007, 33(11): 5-10.

Gu Dingxie, Xiu Muhong, Dai Min, et al. Study on VFTO
characteristics in 1000kV GIS substation[J]. High Voltage
Engineering, 2007, 33(11): 5-10(in Chinese).

[19] Ban Liangeng, Xiang Zutao, Wang Sen, et al. Estimation
of VFTO for GIS and HGIS of China 1000kV UHYV pilot
project and its suppressing counter measures[C]//
Proceedings of IEC/CIGRE UHV Symposium. Beijing:
IEC/CIGRE UHV Symposium, 2007: 2-4.

[20] IEC . IEC 62271-102 High-voltage switchgear and
controlgear-Part 102: Alternating current disconnectors
and earthing switches[S]. Geneva: IEC Central Office,
2001.

Yk BEHEE: 2011-06-28.

EETE T

MRAETT(1958), T3, g L, fid:
AT, FENFED RGN . TR
S#aZnc b BB R Ry
T F 5T 1 1’E , weijiang-chen@sgcc.com.
cn;

ZEe1975), 5, Wk, g
AR, N g T G v 4 b ke
W, GIS i VETO WI9T&: TR, lizb@

epri.sgce.com.cno

MRy

(mEE AN




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


