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High Speed Data Compression Method of Merge Unit Based on SCD File
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1 Chongqing Electric Power College, Chongging 400053, China

2 State Key Laboratory of Power Transmission Equipment &. System Security and New Technology(ChongQing University) , Chongqing 400044 ,

China

Abstract In modern smart grid, many merging units are installed in smart substation to release transient data of current trans-
former and voltage transformer synchronously, these transient data need to be saved for several years,so as to cover the life cycle
of equipment and provide original information support for condition maintenance and reliability of equipment,but such long-time
and high-frequency massive data is a difficult problem for storage equipment. In this paper,the high-frequency transient data are
preprocessed in three forms:fixed, state-changing and periodic-changing. Tthe fixed part is replaced by merge’s APPID in SCD
file, the state-changing part is replaced by event record file,and the periodic-changing part is represented by two-channel diffe-
rence and periodic difference in SCD file,and the final compression coding is completed with 16-bit Huffman. The final test shows
that the compression ratio of this compression method is larger than that of common hardware compression card,and the com-

pression rate is faster than that of common compression card.

Keywords Merge unit sampling data, Lossless data compression, Huffman coding, LZMA compression algorithm, Wavelet trans-

form
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Fig.1 8bit Huffman symbol structure
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Fig. 3 ASN. 1 package structure of SAVPDU
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Fig. 4 Structure of each channel data entry
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Table 2 Dataset of merge unit at low-voltage side of a main
transformer
F 5 HAE A 2 i #®

1 MUSV/LLNO. DelayTRtg MU # 5 7 if

2 MUSV/SVOUTTCTRI. Amp R4 A Tal
3 MUSV/SVOUTTCTRI. AmpR 4 A 4 # % la2
4 MUSV/SVOUTTCTR2. Amp %4 B A& R Ibl
5 MUSV/SVOUTTCTR2. AmpR &% B 48 # % 1b2
6 MUSV/SVOUTTCTRS. Amp AP C AR Iel
7 MUSV/SVOUTTCTR3. AmpR & #* C 4 # 3% Ic2
8 MUSV/SVOUTTCTR4. Amp R AAMER T
9 MUSV/SVOUTTCTR5. Amp it & B AT Ib
10 MUSV/SVOUTTCTR6. Amp & CAHER I
11 MUSV/SVOUTTVTRI. Vol &4 A A8 HJE Ual
12 MUSV/SVOUTTVTRI. VolR % A 4 # JE Ua2
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Fig. 6 PCAP frame head structure
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Fig. 7 Simplified sample value frame structure
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Table 3 Double-AD differential group combination
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Fig. 8 16 Huffman coding structure
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Table 4 Transient data frames and time for test
XA F B ot # it /s
104857 806 320666 80. 166249
209715261 641331 160. 332499
314573370 961998 240. 499249

5.1 Ik F(z,,w. )0 F(z,,e, ) IR ER

il 3 AR KN SCF 3 5 F (2w ) Al F (2, 0e) AL
B ABRTT LA SCD S v 2B Bl L L7 4 T 4 SC v T 5 R A%
FIECHE - L ROIR & 1 0 IO R B0 S5 A R SR 3k 5 A,
BT F(z oe) 20 FRECHR ) A B 8048 1 A 1 IR 8 = A8 1k
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H L FH e RN E, FiEE F(zw )M F(z,,
e) THALBR S L 45 HE B0 K /N TOE s/ 509 DL B s R AR E
B,

25 Flz,w) WAL PR

Table 5 F(z,,w,.) pretreatment effect

B4 X /MB F(zw) B E G /MB F(z,w) WAL E # 8 /ms

100 41.336 1283.559
200 82.672 2354. 348
300 124.008 3543. 654

5.2 ik F(z,,v,) B IR LR

$ 5 iy 3 ST Fz o) AL B, B EAT 16
£ Huffman % #% , B T F (2, ¢,) B 4b 3 3 A 52 i £ 4 K
AN RO BB 3. N T R F(x,,0) AL 31 4L
B RS BRI 3A AR HAT Fe o) B B, B 45 0047
16 f Huffman % %, P 25 &5 Xtk an & 6 prgl, &
A LLVE A3 Fz,,u) T AL B0 5048 e 5 1L R & F(z,,
v, W Ab B B /N 50 % Lh B LR F (e, s 0 AL B %R
AT W,

# 6 F(z,u) BALBIRLCR

Table 6 F(z,,v,) pretreatment effect

CHLA . MB)
i F(zl.;;;)ﬁﬁ% F(z, ,w, %;(:,,v;)@
100 26.336 12. 544
200 52.392 25.371
300 78.473 38.066

5.3 EFSCD XH¥EHESE LZMA E’\JEfﬁth?Iz

¥ 100 MB, 200 MB, 300 MB 3% 3 4> 3C 4, i 1 4 3¢ fir i
By 4 B 1 Ak B S T 16 £ Huffman #E47 98 6%, 5 1 LZ-
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LZMA [ #ERS 38 1 B A 4008 0 1904 330 8], 8 & LZMA
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Table 7 Comparison between SCD-based compression and

direct LZMA compression

H# LZMA E % #F SCD & 4%

J& 4 X ¥/ MB

A B /ms K /N/MB F B /ms K /N/MB
100 54673. 866 8.803 3418.438 12.544
200 104 868. 408 17.519 5141.896 25.371
300 154103. 127 26.279 7645.877 38.066

5.4 b 16 fLF0 8 iL Huffman 47 53 3 R

1E F(z, »w.)+F(z, ,u,) WA 30 A9 268 1 43 5048 ) 16 ff
A1 8 A Huffman 4 % Xt 50 48 2547 4 18 K 45 , X HL 45 3 an 3k 8
IR

# 8 16 A 8 fif Huffman K4 4
Table 8 Comparison of 16 bit and 8 bit Huffman coding

8 i Huffman % 16 L Huffman % %%

R4 X/ MB

# 8 /ms A /N/MB FE B /ms A /N/MB
100 3014. 250 16. 258 3418.438 12. 544
200 6079.060 33.147 5141.896 25.371
300 8439. 394 49. 836 7645.877 38.066
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