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Anomaly Detection of Power Grid Control System Based on
Weighted Density of Rough Entropy

Tian Jiang, LYU Yang, Zhao Qi, Xu Xiuzhi, Zhao Hui
(Power Dispatching Control Center, State Grid Suzhou Power Supply Company, Suzhou 215004, China)

Abstract: Aiming at the abnormal state in the operation process of the control system, a detection method of abnormal
data in the operation of smart grid control system based on rough entropy weighted density is proposed. The rough set is
used to analyze and reason the operation data of power grid control system. The complex uncertain relationship is
transformed into Boolean data and sorted by using the cut relationship method of membership degree. The abnormal data in
the operation of smart grid control system are detected based on the weighted density of objects, and the abnormal data of
various functions of the control system are accurately identified. The proposed method is verified by the real power grid
control system data, and the results show that the proposed method has higher accuracy and lower omission rate compared

with the traditional abnormal state identification method.

Keywords: rough entropy; cut relation; weighted density; power grid control data; anomaly detection

0 3l8

el X 1 428 o) R 90 A A L IO 38 A 2 R R A
P R AR O SO, A BOIR L IR B Y 22 4
Fa BT e, e KR A 3% B I R LA
J RFa I BEALYE Z o B2 N, B Re 42 R4t
W B EWEAWY K, BEXREE W s ek
POEIE N, SFECTHT TR EE R SR AL
B 2 B 3 P BN R R R B AR Y. S AR N 9
PR M4 KA P T H HE, 2RIERSA
e 2 AIET hBhiE 4 N\ 1 S 248 R Gl R
DL R R Z —

BT, BT AR R S 5 B kil TAE
MR £ B IE W ) & ie T AHHEEITESMN
FHYE s o SCHR[3 18 5k 14 FH 5% 25 B8 & pR 2E VP85 2
STEE R NRRAE R 0l 0 F0000 R A2 A% W s S
BR[41E T M ESH BRI, 8 7TEH TG

S BH: 2023-10-23; B BHI: 2023-11-25
EEWB: 2021 LA B A RARFHINA (J2021046)
E—EE: | TO981—), B, WFEHA, Bit.

PO IA B8 1) B 4 A Bl 75 22 06 I i KR I AL 11 HEL ) 2
o W B AN U v s SCHR[S T 2 1 3 R R R
RIGHE T R G &S ok, mRORBAT
GRS AR SCHR[613R Y T — R AL TR 7 81
g HEL 19X 800 U S IR A T

BUAT SRRV B B R 45 2R G is AT JdE 5 R
AR, TR R RGO R ST A
B2, RWBIEAHEER, AN REEAT
R, KL MR 55 SR AT B2 . AR ML
%55 2 R AR A BR Y, 5 BOE VAN VU 2 R AL
WA T35 J0 R B X e L I % R i is AT R
A b 5 B IR R

T A S 2 AN TR T A B o A B K X
R, IS M B R s o3 A R A AT DA B A
SRR R RIODGEB R BT R
WU By S AR AR AT o A O



2 1 EEI

BT RERE RS D0 AU BE 1 L R 5 R G S A 41 -

ZRARBIEARE T, RAGiTHEAUEEEX
i H AP 2 U e x Pk R R B R8s
A7 W BRI 75 3R, B A — P R T R AR g
B FE )2 e H I 93 &R 808 AT = B08E A
T3
| BHERERRRETRERERNTTA

DL EE 77 AR R 11 Tl o AT ek oK %2 38 1o & IR
B EIEIF R BE LI 7w s . REXMET
AL 1) 5 V2 TR A 5 AT, R 3R b IR A 1 5 o A 22 RO
LRAL, HARM H BEAE W 75 80 Tk &k
Mo FHoh, B THARE S PR PAT IR A LB
HEZ, B—WEEERRER, HWE R,
SRR SR H ) R SR A2 4R T R R AN F TR
FUBLEHE I S i, R RIUEBTEM . AR UG
BB SERFR R B B R SRR, T IR R
HEBEMIFERGBITES ., R RGETHER
B RRRANT FE )R AT 5.
1.1 fHREE

FELRE £ 2 — ol 221 i A 56 8 1 AN B 5 2 1) 202
TH, NMUBEA B AR A8 AT
SR PR SE &S B, 3 AT LU By 3k 4T 43 A A0 4
L, NHORILBR S M HNR, BRI E A . AR
EOWT AT HAR KT HLES2%T . 8 F .
BRI T KRG VA G A 3 A A

LA 25 B0 3G 3 el A a2 Mg
TEAL IR AT & B s iy, MRS 4R 32 2238 1k M HCHs 4
HCEL N ok 28 5 e e ik VY. B R 7 BAT AT L A
B, AT DLE A FE A DASRAS R T R

£t G=(P.B)}, X{ER Fc P B KA
A[X KR BeIND(G) , ] LLE KT F 1) il
BF I 'RiEfl BF, H b Rl % 7% (BF - BF) N F
[ 321 573

BF ={reP:[r],nF#D}; (1)
IEF:{reP:[r]BgF}o 2)

m ) NI T m et s, B8 THEEG
F, 46 F 5@M%4£4 BBF) AMKK; £/ ik
T aETHES FREEES B(BF) KK R %
Pk

B 45 R G 1 is AT s, SR B R AR AR
TEASOR 1 RUANEA o2 1 o R FHRE R S M b 3 AN T
B o JE kX B A SRS BT BR e 2 TR R J6 (1)

TR B T ok R A B R R, N R R
PE N ELHE SR @ V) B BB, 7T DASCILI A
TiVETCHE SE ) AR R A, 4% R R is T
HHnh R M FIRE.

1.2 mhitsE

1 [R) B Ak B AN A 25 AN VR B RO A 52 2 145 BT
Smarandache #2H T EUHDRESE 5 732 g o R 40T,
WY AR R, 4y Y R — oo
. WyYymdhE STTHREBREER R ELRE
PR TS AN 1t SR ek B 1S AN R ARR s BR AR FS
W BB TS(y). IS FS(y)Je E SEhRAE[0, 1179 /Y
HUX A B TR,

TS(»)—1[0,1]: IS(»)—[0,1]; FS()—[0,1].

M %y YRR NP LS, y=w(T, I, F)ES.
Hep: TRRASLRBE; [RRAHEERERE;
F R BEREE. Nt mE, e
T A& MDA L DX RS A A B AROR AR I
WP AR TE TR AR 2 s ) B A, 7R B —
PR, S Bk Gt rp itk 45 7 9 8 A B 4 %R i e R
25 32 4 55 LI L I 2 7 E AN 3 F AR L o

RO A AUl i T — P BT IR L, AT AR
RORRE RS £ IO ME 2 o B MRS 4R IO ME 3 5] N 30 PR 4R
d, AT DU MR E &R B ARG aintl, Ak,
W b L SRR SR AH 45 A, DUBA e KRS B R 3L IX T
PE R M RRE £, W DLAR B B A i AUUE (R R AR
BEL) P SR B4R
1.3 ETHEREENEREREMEE S8 S8

BN G AN R AT U B S
X G — BN . e ATTTE 23 (8] B R 47 B B
R, AR R W ECR B E R . BRE A
R Ry E s 12 98 ) — DS BB T ), AR A R
W NG TR N SY e s R R S P P
M. BRI SHMAESH . fEEz a0
PEH T BB R RN B, R A 0 B B A D
BEEAEETSI. BTRE. ETRE. ETHE
BN T B e A e R 0]y BG4 o 7 AE B R
B, Min] LB S A E WAl T E, AT O B
{8 1 A0 L LR R L A ek

TR e 32 R G, BRI 3 B A
VA SRR A R P 2E R A I R S
IX e W B AT AE A B s (R AR G B B R A
V0 I S B (10 Kb FER Ak AN AR Pt O



42 . Ex Qe

43 %

BRGBITHENREHEENA -, HES
o P AN E VR IR e, B R R T OREDRE S
B2 P 1) R Y R 4% R G AT s S A Ak, L
SEPLSFEWE 1R .

| OFRAL 2B

R i S
A TR e e 2 R 4R

B ETHEREmMREENRMEEREETRESS
(R IpuR

TE WAL BB B, K S B SR A 8 R B I 4% R
GLis AT AR EE VR AR PR DA(T, 1, PRI NE N
IS HEIR R (0o, B, )MEH, BHEIRER 0K R H
BT ANH R AR SR R AR SE I, TR S AL R B
T 3 HE R A R B S A 4 O oy SR, R T RS
505 77 2 E AR A R S AR R Y
RO R 8 T S A
1.3.1 TWAEMNBE

FL X R 4% R G0 AT BOHE 3 B AR 1 A R
A k45 RR ST BARRAS 3 B AL 10 508,
T RERX 3 K, HESREE o AE
SEIEEE BRI RIE R y Ronh 4, Hd(a, B, y)
SRy Tt R P 1 0% R K % S N B R e 1 A
IRBHE . FIWT S N =a H<p My, IR EMENE,
MR FRIEN 1, FARIE RN 0, KIREX A, B, 7).

E X BB EGEE RN D=0 H DS=(U, O,
A), Hrf: URREE, 0 fBRW%4E, 4 XrE
M. MAFIRR, REEERT & TRNA/RE,
SR J B A IR AR e R o 2B

FEEEEE DS=(U, 0, A), X TE=
ATSA, A EE T R AT Bt AT 43 3R R
FKRN:

{UIIND(AT)} ={[0,] ,lo,eUs [a;] |a, €Ut (3)

Kb o, W RER O MRS i MuE: N
JEVESE A PIAERESE j Mok Ed R EA M
ARV TSRS A R 2 I OE R .
132 JFAENEK
TEJG A ERFY B, O T A 38 B B SR AS (1 AN 1T 4y 9%
KER, BEHT IG5 R, K58 XA 758k
ML R B TERIS R RCE, LR B R .
% DS=(U, 0, 4), % FIE & ATc4, %
U/IND(AT)={A1, A2, ***, A}, & XFET AT K #MD 4

CE H:
CE(AT):il|oj|/|U|(l—|oj|/|U|)o (4)
A5 9 A; R4 -

A'=U-4,. (5)
¥ DS=(U, 0, A), 3T A KB TERLE W€ LA
mea4mmnyz;4o (6)
TR ENM, THEIINBUE E Den,
Den(4,)=[14,]4/|U] - (7)
R, TR RE LU FE WDen:
WDen(0) = »_ (AvgDen(o,)-U(4)) - (8)

K AvgDen(4)) N @M 4; 1135 AU B

G 15 2013 JE B FE, AT DLE U R
L5 6 B s 1 A B . X TR R BiE S
DS=(U, O, 4), WX EIMBUEEEKE, EH TE
A B IR BEAE NARAE & FYE N . & € A E
BIAE, HE IR R G IR AR SO X R A
WDen(O)Ri %> €; S|, HIEXTZ O KM N
R HE .
2 SRS

BRE P R REAT AR R KA %,
B LR G H SRR 7 Al . BE 5 0%
X H B AT, TbHEE, BT mM
RO B2 Aor D e P I TR 45 R G B RE A, I R 4
TAERES . BRI BmFEw A 2 frox.

‘HEEFEMHD
B K (R [ o Bk s b
DI e \* R EHIE)

i+ 5 ‘::"ij/' :\: LS
BT EETUNECTY
ETTEEYS EETTTreii
[ warrar | | L mAmrs |
[EXRTH#% 4| GETITIED)

| I
B2 ETFHEEMNEERNXIGEMBITRSSHY
el s

KA IE R g H SR, AR Nl
PR ARAS b 55 3 AR IR A AN A2 B R AR 3 Pk
B, R MOE RS 3 AT B TR . Ak
B () 04 AR FR AR AE 28 52 0 07 VT AR N e M Ak
B, BYESEME 1R,



2 EEI

BT RERE RS D0 AL BE A L R 4% R G S A I - 43 -

®1 MBERSRIEMSE

KEED I

O,: CPUAAE; 0,: ABAME;

O3: BMHEANBE; 0,: WEiEiik F

O,: R EAANA; 0, ZEAMK;

Os: IAERFEl; O ZEAH; Os: W& HFEAK;

O¢: MTERAI; O BERIE; Oy HEMRSE;

Og: 23 s F

O: WEBELIN; Oy TRZERBERE;

R B Os: RAE; 04 MF; Os: T Og: FE Rk
07: «lk,*&ﬁ‘rl‘/a\?}&%—, Og: CPS %Eﬁh"

e EE Ve

Ak 4 A2

HAH =0.05, 8 1 y 18<X0.90 F1 0.85 . 41 B 46 4435 2
R REHE N 1 8ibric N 0, 3k 3 Fros.
£3 NAZXERRULEEREE

0 A A, A A,
0, 0 1 1 1
0, 1 1 1 1
0; 1 1 1 1
0, 0 1 1 1
Os 1 0 0 0
0O 1 0 1 1
0, 1 1 1 1
O 1 1 0 0

P TR SR, B AT TR Ak b B,
W 2 R e A i R N E SR B A (U, 0, 4)
EHI M R AL RENHEIX R, B,7)
SRAFAG R, B R % R SRR SR R AL R A IR
X, AR 3RS K . AN T
NMEME O,€EU, B AT HEE, F5XF HdE 4 10
BRI AT AT o SR JE R RT DASRAS BE AN & 1 I A B
FE, T EAR BN RN EE . A
BEAS KT G INAUE FEAE 5 0 € BE ke, T3
B RN AL 55 i S W A, %0 A I ol S B di
TR
2.1 BHEEFRSHERERN

DRt 1 25 RS BOH N ), a3k 4T B8 B Al
TEE B RS R B M CPU R . WAEFI R
A5 R FH 230 R0 X 28 4 2R 4 A, RN N 0={0,, Oy,
O3, Oy} o MR EHE 128 HCHE AR 55 T F IR i 48 3R 4 H A5
i, BEALRAE T 100 ZHAE A 150 4% 2500 10 AT B 1 AR
W, CAH A 8 dHHE A, BATRIE FE A

8 A EIER vy 8 MEA 4 MEMEMX R,
FINN 0={0,, 0,, 03, O4, Os, Og, 07, Og}, JEMEE
NN A={A,, A2, A3, As}, Fo: 4 K78 CPU FIH %,
Ay R WAFRI R, A3 RoRBERFA R, 44 RRW
AR . B 8 AN R B M B g AT R A
e, 19209 2 N ER BN R RaBdEE,
£ 2N

w2 MiKKEE

0 A A As Ay

01 (0.05,0.85,0.05) (0.10,0.25,0.65) (0.50,0.40,0.10) (0.10,0.05,0.85)
0, (0.05,0.90,0.05) (0.10,0.25,0.65) (0.50,0.40,0.10) (0.10,0.05,0.85)
05 (0.05,0.85,0.10) (0.05,0.15,0.80) (0.10,0.85,0.05) (0.40,0.05,0.55)
0. (0,0.10,0) (0.70,0,0) (0.80,0,0)  (0.30,0,0.70)
05 (0.05,0.90,0.05) (0.05,0.90,0.05) (0.10,0.80,0.10) (0.15,0.15,0.70)
05 (0.10,0.20,0.70) (0.90,0.05,0.05) (0.10,0.75,0.75) (0.30,0.20,0.50)
05 (0.10,0.80,0.10) (0.20,0.80,0.10) (0.10,0.80,0.10) (0.10,0.10,0.90)
Os (0.50,0.25,0.25) (0.70,0.10,0.20) (0.50,0.25,0.25) (0.50,0.25,0.25)

F a1y 53 2R B AN E AR 36 R
L (a, B, y)HIE K R [E € 9(0.05, 0.90, 0.85), R

WRHE -3, K CPU FIH . WA, 4
1) FH 2 R X 28 3 2 6 (1) J@ MEHE Y 9 B, AR UR
AL 0 4R bR R MR E NG, /R 1
PR bR B R E N .
R A 28 55 52 H %) 25 TR RE 065 1) AL 85 i B B A
WL, WA EEAN EER A R R
IND(41)={01, O4} {0, O, Os, O¢, O3, Os};
IND(42)={01, Oz, O3, O4, O7, O} {O0s, O} ;
IND(43)={01, O3, O3, 04, Og, O7}{0s, Og};
IND(44)={01, O3, O3, O4, Os, O7}{0s, Os} -
PR AN B A AT 7 AR I R R AR -

CE(4)=3(1_ZJ+§(1_EJZE;
s 8) s 3)7%8

a3

CE(A3):% H CE(A4):§ o

SR T AR AR RN A RE RS A T 5 B A JE A R 0 AL

B

i
Den(4,) = Den(4,) =Den(4,) =Den(4,)=5/12 -
B Jn s VR EERES R G I AR
WDen(0) = 231605 245 2,5 1oy
8 12 8 12 8 12 8 12
WDen(O,) = WDen(0O,) = WDen(O,) = WDen(O,) =1.4 ;
WDen(O;)=1.6 ; WDen(O,)=1.04; WDen(0;)=1.2-
FRAE X RNBCEE EAE, 5Ty s 42 50 15 L ]
BB LA B A S R . AEAR R SEIS T, B
PELE A A T B 2022 4ERT 2 NEEHIE,
261 200 AR FEA T, EH 3 480 2% 7 WK S HHE
BEAT 0 Mr, BAE [ 2 BIE N 1.4, BT XR Os BN
B FEAR T W BIAE , BRI A A I 45 SR
T o

22 BEMIEIERGERE S KESN
S WU I A R IR 4 AR G R R AR



.« 44 Ex b

43 %

TIAEAIE 0 A 1 4 PR3 B 1) o3 b S5 42 4
38 F M 45 31 R R 25 00 A0 28 B 500 IR A B8
w5 R 2 T ORIE X I ) F A% R G e AR e s AT .
RELRFET BN 2021 )5 2 NFE A 2022 F7)
2 ANFEEH MR RS H B S, BEALERE 250 4
H &S, 250 R 3 TR BE B 1 5% (EM) . /)
S B 7 5% (LOF) oy 28 3 B IH 7 5% (COF)
Rl B S HE P SRR RS, FEEFERBNINE
(RDen) #H47 % bt , MR 45 R a1k 4—7 FiR.
T4 MR RY 21 B

BURE B AR B Y, B F)F 1%
EM 4 95.2 0
LOF 0 85.7 100
COF 4 95.2 0
RDen 3 100 0

=5 MR A R 66 B

W& 7 ik &R &K P E N W F) 1%
EM 8 100 0
LOF 5 85.5 37.5
COF 4 93.9 50
RDen 8 100 0

Fz o MiXxTHRH 121 B

W& ik 5B &K P E ) FEERD
EM 10 100 0
LOF 3 94.2 70
COF 7 98.3 30

RDen 10 100 0
Fz 7 MEX TR 247 BY

W& 7 ik &R &K P E N ) 1%
EM 28 97.1 9.5
LOF 12 96.3 42.8
COF 9 95.1 57.1

RDen 17 98.4 0

M 250 2H H 3 et i BOAS ) K A I x
Z, Bt 5o B0 & B e IS Bl ol 5533t
FEAR S Bodles A A2 A AR AR e, HL A SR 6l &R
ECEREHL . 2N LA, 2 345 2 5 FIRE
I I A AN 8 R R 2 AR AR, IR DLREAT
B BRI

MXS L5 RmT s, W% R G AT i AR
S RS I A 2 B A A R 98 o K B
B R T IR I RS S IR S BEAT BON A R,
59 2 WA A A B R, VR HE B R s i — b R
1M 2E & 52 W07 V5 B S i I W el R . [
SRS AR T HMEERFGE I NELE, &
LR, AT N R AR AR s i IR AU A T e i
FRICVESR Bl 45 % TR 4—T7 WL, EFHAR I KT7
EARB RPN DL, 27 PR RE W] & T HoAt 3
VIR

3 #ip

B B — A I TR AR 0 AL EE A R RE HE I
W RGIBAT R HE BRI Tk, EEL&GRWT:

1) KA AR A2 AR
W 1% 2 G i AT Bl BEAT o0 i ANHE R, 45 20 i diE ()
B SR IR

2) A FJE R R T5E, B2 A A E
KAFMNATRE G, KO R R e, A
AT B R B A B S R

3) Y FE T GO FE A R RE R IR 3 AR
GUIBAT W BRI T, SR T A SR Re AU
HOARBI I AER L, FRAR T IR PR AL AR STk,
£ 5 W R R 7 T B A TR A

S

[1] OURAHOU M, AYRIR W, HASSOUNI B E, et al.
Review on smart grid control and reliability in presence
of renewable energies: Challenges and prospects[J].
Mathematics and computers in simulation, 2020, 167(1):
19-31.

[2] ##%&, 2Fp, £8, F. AT RB-XGBoost %8
A MR AR R A R BRI AD]. wh e
1% &, 2020, 40(2): 189-195.

[3] GEEGANAGE J, ANNAKKAGE U D, WEEKES M A, et
al. Application of energy-based power system features for
dynamic security assessment[C]//2015 IEEE Power &
Energy Society General Meeting. IEEE, 2015: 1.

[4] A&, sy, K TR T £ 46K R X4 2L 69 1%
AR MG T REEN[]. &) RAERY 5%
41,2019, 47(8): 113-119.

[5] w4, 8. ATEERERRN LA ZEAA L 7
MR, w A A% A3k, 2017, 41(5): 64-70.

(6] X ki, TFTF. Hiedw W REEFFRES L L
B A1) AL A, 2019, 36(3): 364-367.

[7] &w¥ws. £ AREAHLALPREE TN RLHE
5 FA[D]. T LTI L K F, 2018.

[8] #MiE. ATHMEFIFaw MiAEH 25 E&M4E
B EFNAFA[D]. b LRI R K, 2019.

[9] Mk, KRFH, &% BEIANEREZE[T]. 3 HEmn

&A%, 2020, 37(12): 7-13

AR AR, TRANE, BRIE, . AT A BB SN

KEERERR P S ERAN[I]. &5 FFwRE, 2019,

35(11): 30-36

SRR, REWK, FILB, F ATEHEHIENGEE

EFREFFHRRENAESHI. dF B REK, 2018,

12(9): 14-21.

[10

[

[11

—_

(%% 57 W)




<<
  /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


