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Development of the Optical Receiver for Thyristor

Firing Control at Jeju-Haenam HVDC System

Gi-Heuk Song

Department of Electronic and Electrical Engeering
Graduate School of Industry
Cheju National University

Supervised by professor Eel-Hwan Kim

SUMMARY

In this paper, a new thyristor firing control module in the optical
receiver at Jeju—Haenam HVDC system 1s developed. For the normal
HVDC system operation, it 1S very important to receive and trigger
the firing control signal to the thyrstor valve unit without any
disturbance. In the existing unit embedded voltage regulator, this unit
frequently get out of order because of surge voltage. So, we need
that the stiff power source in the firing control module should be
required. Comparing with the existing unit, a new developed unit
receiving the gating signal via optical fiber has same operating
characteristics. To verify the proposed scheme, we present the many

kinds of experimental results.
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x6(#1,2Pole)
Jeju | Haenam | Jeju | Haenam Jeju | Haenam 5330
Include preliminary
VBE < Valve 9% 92 334 368 6 2024 2628 line 78 ea
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Table 3 Establishment quantity of Jeju C/S optical card

Photos

Card type quantity
1557-10 8
Pole control
1558-10 16
1549-30 %
1550-40 24
Valve 1557-10 18
1558-10 6
based
lectroni 1559-10 12
electronics 1560-10 %
1560-20 %
Valve hall 1561 576
Total 948
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(b) Waveforms of point (1),2),3 in normal operation

Fig. 23 Waveforms of measuring point ,2),@ at firing control card
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(b) Enlarged waveform of voltage regulator

Fig. 24 Waveforms of existing voltage regulator

VS goto service and T/L trouble
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AdEe: w3 % £ e Typed!
SMA(Subminiature A)2] FAolE H&E AYY Joz F 52 AAE HAASI T

th2-2] Table 4= #<FA Azt 7)&

o
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Table 4 Specifications of existing and proposed optical receiver

Ttems E}(lsjung optllcal Propgsed opt.lcal Remarks
receiver device receiver device
A~ Wave length &50nm &20nm No deg .re.e of
sensitivity
Tvpical sensitivit -33dBm -35dBm Optical Power dBm=
" Y1 0.0005mwW) (0.00032mW) | 10xlog p(mW)
Signal Rate 10 Mbps 10Mbps
Rise time/ tr=12ns tr=14ns
Fall time tf=3 ns tf=3.08 ns
i
Operail ~40~85 C ~40~85 C
Temperature
Supply Voltage 45~55V 35~TV
Connector SMA 1/4-36UNS | SMA 1/4-36UNS subminiature
version "A
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a1, G A kel 324 ARES ¢lste] PCB(Printed circuit board)E Al#tsto] 3]

25 74358tk Table 5= 71& & 4l

o
L
1o,
2
0

N
{8
N
s
5
&
i,
ofd
>
>,
k>
L

Agzdre B4 wustdn 7E F £ Ade BgHdde AgEasy
SPECel 34 drkesA o st gIolth Fig. 262 A4 Agzar] Ax
Aplelw, Fig. 27¢ 9% A¢EA7] 242 olgdte] PCBHEZ 327t P4 %
G4l a4 mEe] el tske] UEhygin.

Table 5 Specifications of existing and proposed voltage regulator

Items I-];:e );iigtlfr Proposed Regulator Remarks
Type Incircuit Regulator Individual type

Input Voltage No verification Max 10V

Output Voltage No verification 5+0.1V

Output Current No verification Max 200mA

(b) Proposed module

(a) Existing module

(c) Proposed product

Fig. 26 Voltage Regulator improvement products and join with PCB Card
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Fig. 28 Manufacturing process of proposed optical receiver module
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Table 6 Local sample application of improved optical receiver

T2 A4 o) A H] T+ 5 A A 1)
A%
THV 1-4-1
1Set
A% THV 6-1-1
9Set | THV 7-1-11 BA
s THV 4-1-3
#1Pole #2Pole et
¥ o THV 2-4-1
9-9-4
1Set " Y 2Set THV 9-2-4
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Table 7 Detailed calculation contents about budget reduction
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