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Study on the delay characteristics of the analog-input DC merging unit
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Abstract: The delay of analog-input DC merging unit is widely used in HVDC system, and it has an important influ-
ence on the DC metering accuracy, control stability and protection rapidity. In order to ensure that the overall delay of
analog-input DC merging unit meets the delay requirements, the hardware delay and software delay should be con-
figured reasonably. and the overall delay of the system should be tested. This paper analyzes the delay characteristics
of a typical analog input DC combining unit, and analyzes the delay of each link respectively. It is found that the delay
of signal conditioning and filtering, A/D conversion and other hardware links are relatively stable, and plays a large
proportion of total delay. The specific delay of CPU software link is related to the algorithm actually used and the
software execution path caused by the measured parameter state Certain randomness. The experimental results are in
good agreement with the theoretical analysis. This paper provides the reference and guidance for the design, manufac-
ture and delay correction of analog-input DC merging unit.
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Figure 1 Sampling schematic diagram of
analog-input DC merging unit
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Figure 2 Group delay characteristics of second

order Butterworth lowpass filter
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Table 1 Delay corresponding to different signal frequency
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Figure 3 Successive approximation A/D

circuit structure diagram
B & 7 WV W N e A R s (B | S
L2 iR TR N ' e 211 1 D N1 B2y S 7 g <
AD B e i 1 %t 0 A 5 46 i AE B B RAE AN % 2 T
NS TR o AD e 48 25 T 6t N 1Y) SR R TR
DU 2 A 6 S ) e R AE R /DN X CHL SR T AD7656 s

B HOR AR REAE 7K B 250 ksps, I HLEAT RS B &
A I E o ARG PR IR DG 25 100 A1, RE B AR el il A2

B I BT TR Ak B Y R R R I Hoon
E LRGSR Iz RN ik 2 AL
% AD B4 8 B 45 N A 1 B (B R 3. 10 s
IEHN
R2 FRGETHFA G
Table 2 Delay corresponding to different

signal frequency

L SRS SRAEHE /ksps B} 3E / e
AD7988-1 100 9.50
AD7606 200 4.15
AD7656 250 3.10
AD7955-5 500 1. 50
AD7980 1 000 0.71
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Figure 4 Schematic diagram of data {rame coding
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DC merging unit
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Figure 8 Field diagram of delay experiment of
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Figure 9 Measured analog-input DC merging unit
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Figure 10  Step response curve of the measured analog-input

DC merging unit when different voltage
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Table 3 Merging unit delay experimental data

3 Pl R (V) R 1Y A I B ICHE T/ pos

Rass
10 20 30
1 162.5 146.0 132.0
2 150.0 164.0 190.0
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4 156.0 167.5 150. 0
5 152.0 154.0 160. 0
6 162.0 177.5 142.0
7 167.5 154.0 154.0
8 212.5 138.0 154.0
9 158.0 128.0 156.0
10 126.0 195.0 154.0
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Figure 11 Histogram of delay distribution of

analog-input DC merging unit
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