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An integrated DC protection regular inspection system based on DUST
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2. XJ Electric Co., Ltd, Xuchang 461000, China)

Abstract: DC protection hardware platform of Guizhou-Guangdong DC I and DC II is based on SIMADYN D system. In order to
improve the efficiency of the DC protection maintenance and regular inspect, this paper develops a regular inspection system. The
system meets code requirements, is easy to operate, and also has friendly interface and other characteristics. It’s running in the

mainstream Window operating system, which can replace debugging tools IBS and achieve the function of DC protection systems

digital, analog input channel information display and monitoring, as well as digital and analog outputs issuing, etc.
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Fig. 1 Communications channel of SIMADYN D
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Table 1 DUST communication protocol
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Table 2 Gaozhao, Xingan DC program DUST

communication table
AL (GRS 1.:,:]% B
1.0 deblkd KA ARl EAR
1.1 rect FFRHE A SIBATAERE AR
1.2 Ilim Rem FFRHE SIS AE R AR
1.3 Gl
1.4~1.15 klref [UER s U BCE
2.0 ESOF os IES 1 KX R ESOF
2.1 Block os IES 1 KA HTBLOCK
22 DCLP DIPS ANl O
23 SFen ow n FFRHE ARSI RETF
24215 kIL [UE S S /Tl = B2 4 2 R TR =K
3.0 CoShDwoS  Jf it ARl 4 3 CSD
3.1 Recv_Flt IPN AR5 DUSTHE 52 LR i
3.2 BalMoRoS  JFkit TSRO S XUBR ) 2 A
3.3 RedIdEos FERE RO kN R B LA
3.4~3.15 Pref AC [UER s ARG Ty Re it 1 ) i
4.0 IdL OK KA AL TG H
4.1 StaSetoS FRE DB E RS
42 RUB_act IPN T4 FVEAL
43 Gl
4.4~4.15 Frequ_OS (iR PSR TES
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Table 3 Digital input signal table

55 BN HAFHE
COMMUTATION -X801.17.
2FP-CONPRO.A220.Q1
FAILURE -X801.16
-X801.17.
BYPASS 2FP-CONPRO.A200.Q6
-X801.18
-X801.17. 2FP-CONPRO.A200.Q7
POLE IS RECTIFIER
-X801.19 3FP-DCLIN3.A10.Q1
CONVERTER
-X801.17. 2FP-CONPRO.A200.Q13
CIRCUIT BREAKER
-X801.20 5FP-FILT.A200.Q1
CLOSED
BLOCK DC
-X801.17.
UNDERVOLTAGE 2FP-CONPRO.A200.Q14
-X801.21
PROTECTION
2FP-CONPRO.A200.Q15
CONVERTER -X801.17.
3FP-DCLIN3.A10.Q3
DEBLOCKED -X801.22
5FP-FILT.A200.Q2
OPEN LINE TEST -X803.1.
2FP-CONPRO.A200.Q16
OTHER POLE -X803.2
CONVERTER
-X803.1.
DEBLOCKED 2FP-CONPRO.A200.Q8
-X803.3
OTHER POLE
GROUND RETURN -X821.30.
2FP-CONPRO.A200.Q3
OPERATION -X821.32
BIPOLAR -X821.30. 2FP-CONPRO.A200.Q4
OPERATION -X821.33 3FP.DCLIN3.A10.Q4
METALLIC
-X821.30.
RETURN 2FP-CONPRO.A200.Q5
-X821.34
OPERATION
-X821.38.
HSNBS CLOSED 2FP-CONPRO.A200.Q9
-X821.39
-X821.38.
MRTB CLOSED 2FP-CONPRO.A200.Q10
-X821.40
-X821.38.
MRS CLOSED 2FP-CONPRO.A200.Q11
-X821.41
-X821.38.
HSGS CLOSED 2FP-CONPRO.A200.Q12
-X821.42
Push button
RESET 3FP-DCLIN3.A10.Q5
-S101
NO SER Switch -S100 3FP-DCLIN3.A10.Q6
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Table 4 Digital output signal table Table 5 Transmission test table
— = N
f5e P b L‘E?DU* BRI
7N L " . == S ]
N 1 H b 5 275 H B
BALANCED TN PR WA {55 n‘ﬁ:niljh
BIPOLAR 2FP-ELPRO.D14.14 0=>1 -K202B i
OPERATION -K202C =12R01+R1/ S EP-CONPRO.CP176.1
ELECTRODE K203A S17 i : : 12T00+R 1/
LINE 3FP-DCLIN3.Z13.12 ESOF
2FP-ELPRO.D15.13 0=>1 -K203B =12R00+R1/ $305.1
CURRENT K203C SFP-FILT.D05.15
REDUCTION S110
-K204A =12R01+R1/
CURRENT _ 2FP-CONPRO.CP176.12
REDUCTION 2FP-CONPRO.CP100.13  0=>1  -K204B S19 12T004R2/
-K204C 3FP-DCLIN3.Z13.12 ESOF
K205A =12R00+R1/ $305.1
- 5FP-FILT.D05.15
_K205B S210
ESOF 2FP-CONPRO.CP176.12  0=>1  -K205C oPEN —12R004R1/
-K205D —12RO1+R1/ S412.1
-K205E 2FP-CONPRO.CP18513  HSNBS
K06A S18 =12R00+R1/
CONVERTER REQUEST
2FP-CONPRO.CP17812  0=>1 -K206B S422.1
BLOCK
-K206C =12R00+R1/
BYPASS PAIR -K208A
=12R01+R1/ CLOSE S413.1
FIRING 2FP-CONPRO.CP156.12  0=>1  -K208B 2FP-CONPRO.CP157.12
INHIBIT K208C S18 HSNBS =12R00+R1/
BLOCKFIRING pp coNPRO.CPIO6I2  0=>1  R207A S423.1
PULSES -K207B =12R00+R1/
OPEN HSNBS -K209A
2FP-CONPRO.CP185.13  0=>1 =12R01+R1/ CLOSE S414.1
REQUEST -K209B 2FP-CONPRO.CP158.12
K210A S18 HSGS =12R00+R1/
CLOSEHSNBS  2FP-CONPRO.CP157.2  0=>1 -K210B S424.1
-K210C =12R00+R1/
KaliA =12R01+R1/ CLOSE S415.1
CLOSE HSGS 2FP-CONPRO.CP158.12 0=>1 -K211B a 2FP-CONPRO.CP159.12 ’
K211C S18 MRTB =12R00+R1/
K212A S425.1
CLOSE MRTB 2FP-CONPRO.CP159.2  0=>1 -K212B —12R00+R1/
K212C
KO13A =12R01+R1/ CLOSE S416.1
- 2FP-CONPRO.CP161.12
CLOSE MRS 2FP-CONPRO.CP161.12  0=>1 -K213B S18 MRS =12R00+R1/
-K213C S426.1
OPEN MRTB
y = B =12R00+R1/
INHIBIT 2FP-CONPRO.CP162.12  0=>1 K214 S OPEN o
= +
OPEN MRS :
y - B 2FP-CONPRO.CP18513  HSNBS
INHIBIT 2FP-CONPRO.CP163.12  0=>1 K215 $20 —12R00+R1/
CURRENT -K204A REQUEST 84221
REDUCTION 3FP-DCLIN3.Z11.12 0=>1 -K204B —12R004R1/
-K204C )
=12RO1+R1 CLOSE S413.1
-K205A 2FP-CONPRO.CP157.12
-K205B S20 HSNBS =12R00+R1/
ESOF 3FP-DCLIN3.Z13.12 0=>1 -K205C S423.1
-K205D
= +
205K 12R00+R1/
K206A =12R01+R1/ CLOSE S414.1
CONVERTER 2FP-CONPRO.CP158.12
3FP-DCLIN3.Z15.13 0=>1 -K206B S20 HSGS =12R00+R1/
BLOCK
_K206C S424.1
K216A
DC LINE 2168 =12R00+R1/
FAULT 3FP-DCLIN3.Z40.13 =1 5 e —12RO14R1/ CLOSE S415.1
RECOVERY 2FP-CONPRO.CP159.12
-K216D $20 MRTB =12R00+R1/
K217A
S425.1
DI];EILISICTK 5FP-FILT.D06.12 0=>1 -K217B ~
K217C =12R00+R1/
B =12R01+R1/ CLOSE S416.1
K205A 2FP-CONPRO.CP161.12
-K205B S20 MRS =12R00+R1/
ESOF 5FP-FILT.D05.15 0=>1 -K205C $426.1
-K205D

-K205E
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Table 6 DC analog signal table
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(3) BRI ER . B BaE 5 e
R RGHEAS SR PV E, RN AR 213
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(4) BERUERH e R B ARG S e
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155 5 08 I (R A B S ST R P, AE N RGP
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IR A 5 AL B R

[, AR (S R A7 B Bl 12
S8 KL ISR 50 BB AN Bl Aty 5 1 0 2
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LRI T A SRR BRI, X T
A BB IO (2 RETE AT T AR,
D3 A Ja A g N A5 5 I s A R SR 4
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Table 8 Input signal CPU table

N T Hh 1k AT HuhE
B et
=21Q00+Q1
UdN Q00+Q -10 V.+10 V 2FP-CONPRO.A120.Y
-Al16:2=>1
=21Q00+Q1
UdL Q00+Q -10 V.+10 V 3FP-DCLINI. A90.Y
-Al4:2=>1
=21Q00+Q1
IdH 0..£900 mV 2FP-CONPRO.A90.Y
-All2=>1
=21Q00+Q1
IdN 0..£900 mV 2FP-CONPRO.A100.Y
-A12:2=>1
=21Q00+Q1
IdE 0..£900 mV 2FP-CONPRO.A110.Y
-Al5:2=>1
=21Q00+Q1 =900 mV..
Ideel 2FP-CONPRO.A140.Y
-A21:2=>1 +900 mV
=21Q00+Q1 =900 mV..
Idee2 2FP-CONPRO.A150.Y
-A22:2=>1 +900 mV
=21Q00+Q1 =900 mV..
Idee3 2FP-CONPRO.A170.Y
-A23:2=>1 +900 mV
=21Q00+Q1 =900 mV..
1dL 3FP-DCLIN1.A80.Y
-Al13:2=>1 +900 mV
=21Q00+Q1 -30mV..
IdeelH 3FP-DCLIN1.A100.Y
-A21:6 =>5 +30 mV
=21Q00+Q1 -30mV..
Idee2H 3FP-DCLIN1.A110.Y
-A22:6 =>5 +30 mV
=21Q00+Q1 -30mV..
Idee3H 3FP-DCLINI1.A120.Y
-A23:6=>5 +30 mV
=21Q00+Q1
INY Q00+Q -10 V.+10 V 3FP-DCLIN1.A70.Y07
-A25:2=>1
=21Q00+Q1
IND Q00+Q -10 V.+10 V 3FP-DCLIN1.A70.Y08
-A26:2 =>1
=22Q00+Q1
IdE_op 0..£900 mV 2FP-CONPRO.A130.Y
-Al5:6 =>5
=22Q00+Q1 -30mV..
IdL_opH 2FP-CONPRO.A180.Y
-A13:10=>9 +30 mV
=22Q00+Q1 =900 mV..
IdL_op 3FP-DCLIN1.A95.Y
-A13:6=>5 +900 mV
x1 RRBHEESTI%R
Table 7 AC analog signal table
AP Tk SIMADYN D # ik
JacY_L1 -X63.12 =>-X63.42 2FP-CONPRO.C10.Y1
JacY_L2 -X63.22 => -X63.42 2FP-CONPRO.C10.Y2
TacY_L3 -X63.32 =>-X63.42 2FP-CONPRO.C10.Y3
JTacD_L1 -X64.12 =>-X63.42 2FP-CONPRO.C10.Y4
JTacD_L2 -X64.22 => -X63.42 2FP-CONPRO.C10.Y5
JTacD_L3 -X64.32 => -X63.42 2FP-CONPRO.C10.Y6
Uac_L1 -X72.12 =>-X72.42 SFP-FILT.A326.Y
Uac_L2 -X72.22 =>-X72.42 SFP-FILT.A336.Y
Uac_L3 -X72.32 =>-X72.42 SFP-FILT.A366.Y
UsumY -X73.12 =>-X73.42 SFP-FILT.A16.Y2
UsumD X74.12 = X74.42 SFP-FILT.A17.Y2

A T MR /R
) Eh=) - i =

1 TacYl P2 kbPigs 74 & H P3 AbPEZE
2 TacY2 P2 kbPgd 75 & H P3 AbPEZE
3 TacY3 P2 kbEgd 76 & H P3 AbPEZE
4 TacDl P2 AbBEge 77 & H P3 AbPEZE
5  lacD2 P2 AbPEHs 78 & H P3 AbPEZE
6 TacD3 P2 kbPgd 79 & H P3 AbPEZE
7 &M P2 AbPEZE 80 & H P3 AbPEZE
8 &M P2 AbPEZE 81 & H P3 AbPEZE
9 IDH P2 AbPEZE 82 & H P3 AbPEZE
10 DN P2 AEE 83 W ps g

GikEs




-152- & 0% EP DA

Gk &gk
SIMADYN N SIMADYN N SIMADYN
¥ gagsn pamme  gpm @A SIMADYND Fomare pamme mw WA gy
52 m 159 PO LERT VAL ] = 55 =
11 IDE P b 84 PN P kg 44 % Pl KPR 117  BLOCK  P3 4b#iss
ﬂﬁ’i .
:ﬁ;ﬂjﬁ 45 #%H P1 4bFids 118 £ L P3 AbHigs
12 UDN P2 ibEEa 85 EY P5 KhFRES ReER
OK 46 %M P1 4bFids 119 %M P3 AbFPids
13 IDE_OP P2 AbPE% 86 %M P5 AbPE% 47 %M P1 AbFpue 120 &M P3 AbFpas
14 IDEEI P2 Kb 87 &M PS5 Kb3H: o o e
15 IDEE2 P2 A 88 #JH P5 AbELA 48 PLALEE 121 Gppe PO RRW
16 IDEE3 P2 AbHigs 89 %M P5 AbFids 49 & Pl Ahgmae 122 A P3 4hgne
17 IDEE4 P2 AbHigs 90 %M P5 AbFPids b
18 IDL OPHR P2 AhbFiss 91 %M P5 AbFPids 50 W P1 ACE 123 #I P3 AbE s
— Py ghmms 0 e ps fhapa 51 e UAr P2 b 124 #%H P3 AbFids
52 &M P2 b 125 %M P3 b
20 UDL P3 Kb 93 4% PS5 Kb3H: ——
L) 1] o -
21 DL OP P3 AbESE 94 &S 5 AbEpe 53 ;; P2 JpEds 126 &M P3 fhEds
22 IDEEIH P3 AbHigs 95 %M P5 AbFids S E T
23 IDEE2H P3 AbHISE 96 %M P5 KhFEES >4 Ji s P2 MR 127 #A P3 A
24 IDEE3H P3 AbHigs 97 %M PS5 Ab¥igs s Y4 R P b 128 P P3 hhF
25 INY P3 AbHids 98 %M P5 AbFids Il
26 IND P3 Ahgm 99 B P2 fhgEe 56 PSFEXAT P2 AbFRZE 129 #%J P3 AbEs
27  SUMY P5 AbFEGS 100 ESOF P2 KbFEZS 57 B P2 A 130w P3 AR
| R vel AR |- ]
28 SUMD P5 AbFEZS 101 BLOCK P2 4b#iss 58 ,z; Bt P2 AbFEZS 131 %gy;m P5 KhFEES
29 ULI P5 AbFEZS 102 ¥ VBE P2 ibEEs
- 9 GeaC P2 132 ESOF  PS A%
30 UL2 PS ALEEEE 103 . P2 AhFRAY h
SRR MRTB i Bk il
b e ™ b e
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