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ABSTRACT: To ensure the safe and stable operation of new
power systems, it is imperative to accelerate the improvement
of novel dispatching systems. However, traditional dispatcher
power flow calculation methods struggle to balance accuracy,
real-time performance, and robustness against bad data. To
fully utilize phasor measurement unit (PMU) measurement
information while suppressing the impact of bad data on power
flow results and achieving accurate real-time online state
perception in power systems, this paper breaks through the
conventional sequential processing mode of “state estimation-
dispatcher power flow” and proposes an online robust power
flow calculation method based on PMU measurement data.
First, an accurate linear measurement model using PMU data is
established, which ensures real-time performance by avoiding
iterative computation through direct solving. Second, for
node-type and branch-type measurement data, node voltages
and branch currents are respectively employed as system state
vectors to analyze the propagation of measurement errors to
power flow results. Furthermore, under the constraint of
solvable power flow equations, optimal measurement equation
combinations are selected for power flow calculation by
minimizing error propagation through the objective function.
Finally, validation tests on the IEEE 39-node system and the
Guangdong 500kV transmission network within the China
Southern Power Grid demonstrate that compared with
conventional methods, the proposed approach exhibits superior
accuracy and real-time performance. When compared with

linear methods using different measurement equation
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combinations, it effectively reduces the impact of bad data on

power flow results, demonstrating enhanced robustness.

KEY WORDS: phasor measurement unit data; online
power flow calculation; bad data; linear power flow; error

propagation
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Table 3 Comparison of evaluation metrics for

the four power flow algorithms

Mg Rwvse
WA AR/ HLE L, S M {1/ LR
(107*/pu) FAFI/(°) (107*/pu) FAS/(?)
FLR IR 122.5 1.582 167.1 1.824
ik s AT 19.55 0.394 58.47 0.531
MR IRE R 21.24 0.275 27.49 0.358
JTAR 5 ¥ 21.36 0.276 27.56 0.361
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Table 4 Measurement equation selection for four linear

power flow algorithms
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Table 5 Comparison of equation selection effectiveness

Mg Rwmse
WL BRI L L, S M {1/ LR
(107*/pu) A1) (107*/pu) FAS/(?)
BEALIZEI 26.84 0.294 35.22 0.371
R0 23.89 0.319 29.96 0.399
MR R ZE R 21.24 0.275 27.49 0.358
JTAR I3V 21.36 0.276 27.56 0.361
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Fig. 10 Comparison of robustness under different scenarios
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Table 7 Comparison of robustness under different scenarios
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Table 8 Execution time of various power flow algorithms

under different system scales

ARG B 1051 LR S (i A
IEEE 14/ms <0.1 0.3 78.6
IEEE 39/ms 0.1 0.9 689.1
IEEE 57/ms 0.3 12 1092.6
IEEE 118/ms 1.0 2.5 5262.5
IEEE 300/ms 6.4 10.9 46 790.8
7R WM /ms 0.5 1.4 3766.9

Mg Rwmse
WAL AURIE L HL K E/ HLE
(107*/pu) HHF/() (107™*/pu) HHA/(©)

I REIEE I 1

MR AR TR 44.59 0.579 103.4 1.346
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HIA BB 2
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Table 9 Comparison of accuracy calculation using

different methods
Mg Ryise
WA AR/ LR HL K E/ HLE
(10%pu)  HIFBA°) (107%pw) M)
FLREIE 45.10 1.857 84.13 14.43
MR R ZEVE 23.49 0.432 29.60 6.614
AR5V 24.02 0.435 30.01 6.495
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Table 10 Comparison of robustness calculation using

different methods
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BERWIRE 4544 1.908 84.25 14.79
WRiREL 2454 0.558 32.07 8.289
B 5 23.94 0.447 29.97 6.845
4 ZEig
NSEBLNT L T Z GE O HERR SEIR A8, AL

A RS AGTH-PRBE SR AT AL ER AR, 4R
— AT PMU &R LR bt 2 v Oy
W, TEAS R B I R R ELAAR T B A R T
WIIEBL R, %77 RENS A RIS R E ks
ZERMISLI, 3T IEEE 39 TiA ARG 5HEMT AR
500 kV fiy B FEAT 3 T A0 AIE, 45 H U N 5B

1) SR HEET4: PMU S04 (0 R Rl oH 55 7 vk
AN SZAL G AR BRI T SR T IR ], R
A PMU A TURENEE, RN 7
JEL A R AR AR, JF H B Tz AL gf

AR R ) TRI A AL B, AT DA SHE B AT v 55 S
HuERE.

2) &% PMU 1 5 -5 S PR AS ] £ 0 o
KA, p AT A R S B R Y RGUIRES
[, 3 T R 22 A 4 PR A U e R 2 X U
ZERIFEM, O e S B IN T RE R O R R (3 B
SRR -

3) EF EikdRbr, DLER/MERZ SRR H br,
LA RN ZI A, AN R4 ki, R4
FEAANERIATH FAR Y . A A R R R
MR OL T, 125 R BE AT R i) Sl ot iR 2= A% 1k
ESUNESE

W T R G A RAC IR SR (B A, 38 W 1% L
AL EAE RGN A B I 8] 32 4T J7 S
I EHHEBOTRE, QTR E RS FARES T &=
IR AR U R TR TAE L —.

B35 3R

(1] HEMBeIRAT ke AR AR . hEBER IR RERE
-2020[M]. AbAT: A E A HRAE, 2020,

State Grid Energy Research Institute Co., Ltd. China
energy & electricity outlook-2020[M]. Beijing: China
Electric Power Press, 2020(in Chinese).

[2] SRR, BEEEFK. WAl B bs PRI E i ) R G Bk
iS5 REDN]. PEBH TR, 2022, 42(8):
2806-2818.
ZHANG Zhigang, KANG Chongging. Challenges and
prospects for constructing the new-type power system
towards a carbon neutrality future[J]. Proceedings of the
CSEE, 2022, 42(8): 2806-2818(in Chinese).

(3] #hackE, M, ROCH, &, B RGFEL L et



6240 i ZERIN

T B % ik

46 %

HoatrERsgR S RE]. PEBNIEER, 2024,
44(17): 6733-6760.

HAN Yingduo, LU Chao, SONG Wenchao, et al. Review
and prospects of online calculation and analysis
techniques for power system security and stability [J].

Proceedings of the CSEE, 2024, 44(17): 6733-6760(in
Chinese).

[4] 91T, Wgutss, VrotoR, 5. mMIEIEOURN TR R

FARMEZS 58 R[], MR, 2020, 44(2):
393-400.
LI Mingjie, TAO Hongzhu, XU Honggiang, etal. The
technical framework and application prospect of artificial
intelligence application in the field of power grid
dispatching and control[J]. Power System Technology,
2020, 44(2): 393-400(in Chinese).

[5] TINNEY W F, HART C E. Power flow solution by
newton's method[J] . IEEE Transactions on Power
Apparatus and Systems, 1967, PAS-86(11): 1449-1460.

[6] FMKEF, PRt Mk, . WIS
WS HT (0], E AL TR 24, 2014, 34(13):
2196-2200.

SUN Qiuye, CHEN Huimin, YANG Jianong, et al.

Analysis on convergence of newton-like power flow
algorithm[J]. Proceedings of the CSEE, 2014, 34(13):

2196-2200(in Chinese).

[77 TOSTADO M, KAMEL S, JURADO F. Developed
newton-raphson based predictor-corrector load flow
approach with high convergence rate[J]. International
Journal of Electrical Power & Energy Systems, 2019,
105, 785-792.

[8] TOSTADO-VELIZ M, KAMEL S, JURADO F.
Development of combined Runge-Kutta Broyden's load
flow approach for well- and ill-conditioned power
systems[J]. IET Generation, Transmission & Distribution,
2018, 12(21): 5723-5729.

[91 LAGACE PJ, VUONG M H, KAMWA I. Improving
power flow convergence by newton raphson with a
Levenberg-Marquardt method[C]//2008 IEEE Power and
Energy Society General Meeting - Conversion and
Delivery of Electrical Energy in the 21st Century.
Pittsburgh: IEEE, 2008: 1-6.

[10] TANG Kunjie, DONG Shufeng, SHEN Jie, et al. A robust
and efficient two-stage algorithm for power flow
calculation of large-scale systems[J]. IEEE Transactions
on Power Systems, 2019, 34(6): 5012-5022.

[11] FRAA80, BRAFHN, P2IE. &5 s Mg tM]. Jbat:
R M ARAE, 2007,

ZHANG Boming, CHEN Shousun, YAN Zheng.
Advanced power network analysis[M]. Beijing: Tsinghua
University Press, 2007(in Chinese).

[12] YANG Jingwei, ZHANG Ning, KANG Chongging; et al.
A state-independent linear power flow model with
accurate estimation of voltage magnitude[J] . IEEE
Transactions on Power Systems, 2017, 32(5): 3607-3617.

[13] LI Zhigang, YU Jinyu, WU Q H. Approximate linear
power flow using logarithmic transform of voltage
magnitudes with reactive power and transmission loss
consideration[J]. IEEE Transactions on Power Systems,
2018, 33(4): 4593-4603.

[14] BEA, SKiER, BE, 5. B RGLIEA DT

FLFIR G )] HIMEIR, 2017, 41(9): 2919-2927.

WEI Zhinong, ZHANG Qingsong, ZHAO Jingbo, et al.

Review and improvement of power system linearization

models[J]. Power System Technology, 2017, 41(9):

2919-2927 (in Chinese).

BYUH, MATT, B, . WIRTIREME R ZE

Lt MR A TR )] H8 70 &R 48 E 3h L, 2020, 44(1):

109-117.

FAN Zhexin, YANG Zhifang, FENG Nan, etal. Error

analysis and optimal state space selection of linear power

—
—
W

—_

flow equation[J]. Automation of Electric Power Systems,
2020, 44(1): 109-117(in Chinese).

[16] FAN Zhexin, YANG Zhifang, YU Juan, et al. Minimize
linearization error of power flow model based on optimal
selection of variable space[J]. IEEE Transactions on
Power Systems, 2021, 36(2): 1130-1140.

[17] JONES K D, THORPJ S, GARDNER R M. Three-phase
linear state estimation using phasor measurements[C]/
2013 IEEE Power & Energy Society General Meeting.
Vancouver: IEEE, 2013: 1-5.

[18] SONG Wenchao, LIN Junjie, HE Jingbo, et al.
PMU-based online real-time linear power flow calculation
method with minimizing probability errors[J]. CSEE
Journal of Power and Energy Systems, 2025: 1-12.

[19] REN lJinfeng .

substation intelligent electronic devices: algorithms and

Synchrophasor measurement using

test methodology[D]. Texas: Texas A&M University,
2011.

[20] HhHe N BN [ 53 i B i B R A 3 ), v R 2
PR B R 2. HEL R GE ) A0 A B 2 A U A
i: GB/T 26862-2011[S]. dbxt: o E b7 kAt , 2011.
General Administration of Quality Supervision, Inspection
and Quarantine of the People's Republic of China,
Standardization Administration of the People's Republic of
China. Test specification for synchrophasor measurement
unit for power systems: GB/T 26862-2011[S]. Beijing:
Standards Press of China, 2011 (in Chinese).

[21] A N R [ 51 o 22 s B e oA e sy » o [ L K
WAL B R 2% W) R G TSI A ) = AR R
Ji: GB/T 28815-2012[S]. db5T: H EARHE H kAL, 2013.



515

MRS T PMU SBIEEE R pT2E tH 571 6241

General Administration of Quality Supervision, Inspection
and Quarantine of the People's Republic of China,

Standardization Administration of the People's Republic of
China . Specification for master station of real-time
dynamics monitoring system for power systems: GB/T
28815-2012[S]. Beijing: Standards Press of China, 2013

(in Chinese).

[22] BB, XICE, ZF&E, %. HFE ) SCADA R4

] FDIA K0l 7758 [T]. h E HAL L2 R, 2023,
43(22): 8602-8621.

YANG Yuze, LIU Wenxia, LI Chengze, et al. Review of
FDIA detection methods for electric power SCADA
system[J]. Proceedings of the CSEE, 2023, 43(22):

8602-8621(in Chinese).

[23] EAKRIR, HEM . T SO RIRUIR SR B REUZ i

JNERFL]. BB HEARZEM, 2006, 21(1): 42-46.
WANG Chengmin, JIANG Chuanwen. Research on
sensitivity analysis method based on line current variable
[J]. Transactions of China Electrotechnical Society, 2006,
21(1): 42-46(in Chinese).

[24] X2E, BN, EMmA, 2. iF &k PMU B HTH

PR THEELT]. B RG A, 2004, 28(17):
37-40.

ZHAO Hongga, XUE Yusheng, WANG Dexing, et al.

State estimation model with PMU current phasor
measurements[J]. Automation of Electric Power Systems,
2004, 28(17): 37-40(in Chinese).

[25] i, ik, SHOMBURDN —IEEM R RN

TR RIF[T]. AR, 2014, 38(3): 700-706.
CHENG Yunfeng, LU Chao. Application of complex field
weighted least square algorithm in phasor measurement
state estimation[J]. Power System Technology, 2014,
38(3): 700-706(in Chinese).

[26] SONG Wenchao, HE Jingbo, LIN Junjie, et al. Bias

analysis of PMU-based state estimation and its linear

Bayesian improvement[J] . IEEE Transactions on

Industrial Informatics, 2024, 20(2): 1607-1617.

[27] MRS, WRWIBL RAIMG, 5. BT REEIE

A PMU RSO A TR)]. P E AL T RE A4,

2024, 44(24): 9533-9545.

LIN Junjie, TU Mingquan, ZHU Lipeng, et al. PMU
voltage data reconstruction method based on
spatiotemporal multi-view learning algorithm [J] .

Proceedings of the CSEE, 2024, 44(24): 9533-9545(in
Chinese).

[28] WA, F L. H5RS PMU ALE B 7 k4R [7].

W ARG LA SR, 2007, 192): 86-92.
YANG Minghai, WANG Chengshan. Survey for optimal
PMU allocation in power system[J]. Proceedings of the
CSU-EPSA, 2007, 19(2): 86-92(in Chinese).

LB 2025-11-07.

ks BHA: 2025-05-19.

EE BN

WRZA(1992), 55, HHi+:, RIHER, o

e 4o 0
‘%. T R GRS ) R
A

W& PuEsT A g, JIRED
R R RAR . AT A E b R 5
KR, linjunjie@fzu.edu.cn;

FBEE(2000), F, WAL, B
77 1) g 5 T [F) A2 A 12 00 i R v
13645073963@163.com;

RICHE(1996), F, L, WFRITHN
T [F) A A a0 A IR 2 Al ok AT R
B, swegryz@163.com;

SEfEEE . MEE0977), B, i,
I, WA RE ST S
BB AT R . BRIk 5 AL
BREN H AR, luchao@tsinghua.edu.cn.

(FAEHIE %)




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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


