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A Study on the Development of the Self test-system
for the Marine Gyrocompass
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Abstract

In this study, the self test-system for the marine Gyrocompass was developed and the obtained results
are summarized as follows :

1) Utilizing the newly developed self-test system, the time length for observing the transient state of
Gyrocompass reading which has been over 4 hours can be reduced to less than 20 minutes. In addition,
the dynamic characteristics of the Gyrocompass can be measured within 2 hours after starting the system.

2) Prior test and diagnosis was done by checking all parameters recurrently with period of 2.5 minutes.

3) Testing and diagnosis results was shown in graphic mode and could be transmitted to INMARSAT
unit using personal computer.

4) The results of the newly designed trouble schooting algorithm for the system was found to be appli-
cable under arbitrary given conditions.

* g8 oo 33



2 BEfMEEesE F16E H15E, 1992

.4 B

RDF, Decca, Loran-C, Omega, NNSS, GPS,
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Fig.1 Configuration of self—test system
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Fig2 Fuctional block diagram of the experimental installations
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Table 1 Analog parameters
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Ch.No Describtion Actual value Translated value
AIO | Main supply secondary volt| 23.0~28.0Vac 4.6~5.6Vdc
AIl | Rectifier(N1) volt 30.0~38.0Vdc 6.0~7.6Vdc
AI2 | OSC(400Hz) output volt 2.5~ 2.9Vac 2.7~3.3Vdc
AI3 | Push-pull Amp volt (U) 12.0~15.0Vac 4,.0~5.0Vdc
Al4 | Push-pull Amp volt (D) 12.0~15.0Vac 4.0~5.0Vdc
Al5 | Output current (in normal)| 0.42~0.51Aac 4.2~5.1Vdc

" (in 50sec.)| 0.42~0.74Aac 4.2~7.4Vdc
AIS | Output volt (55/73V) 55.0~73.0Vac 5.5~7.3Vdc
AI7 | Sphere current(in normal) 160~240mAac 3.2~4.8Vdc

" (in 50sec.) 320~420mAac 7.4~8.4Vdc
AI8 | Pump current 78~ 22mAac 2.4~2.9%&c
Al9 | Co.error output volt 1.5~23.0Vac 0.5~7.7v¥dc
A110| Tachog’ output volt 2.5~10.0Vac 1.2~5,0Vdc
AIll] Room temperature range 09C~100°C 1.0~5.0Vdc
AI12| Liquid temperature range 09C~100°C 1.0~5,0Vdc

. AI13]| Synchro output(Head’ LSB) 0~60Vac 0.0~8.96Vdc
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Table 2 Digital parameters

Actual value Translated value
Ch No Describtion :
normal abnoraal norsal |abnormal
DIO | Start S/W(B2) ON OFF H L
DI1 | Emergence 24Vdc | OVdo 24Vdc L H
DI2 | OSC(400Hz) 2.7Vac . OVac L~H L
DI3 | Supply disturb’ | - OVdc <{4Vdc L H
DI4 | 60Y/60Hz Output 64~66Vac| OVac H L
DI5S | Half Lamp : 0.61Aac OAac H L
pI6é | All Lamp 1.21Aac <{1.21Aac H L
DI7 | Heading(MSB) L~H L

g Pl ANEE +10Vded] o2 Az
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2719 A3z e o 2 2ES AR
Feo] ot APFE AH&ste] A3
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(full-scale) F2AA FHshe Aol ex7t = Figd& $54 548 el olas) FHwel

opg ¥irle EHAEI) sbsetd A 2 o 54 344 dEidelad ¥ Aol
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¥ 2z 3| 2 (60Hz demodurator) |3 34 ¥4 3
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$5e zZte W] AFAsE Hagdo Wl
9] AFAse §d/ch$ 383 2 (up/down dis-
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Fig.3 Block diagram of the dynamic characteristics—test interface
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Low #*o] “0"2 t}A] A= o] slabeleje] 4}
HE A 4 7 sk 9714, AHA Fa
Zo] FAWELS o2 FAe JFTAA A
H(“Stt S/W”, start switch) “el7} High #*de]
o oju] A&+ ON HULL 9ujgic),

Fig. 6> AYA= 25 F 28l 553
H3lE 3l 55(73)V/400Hz AL o] Mslel o] &
HEFAYLE i Ao]2T AFHIY A
EAIRE Aol ohgw] Hxol AFHIE HAF
RAolth, 4714, APAAe A4Hoz T2
u| 55(73) V/400Hz A o] HAYH R ql=
50 Algd3ze zAEoz qsle] 7] 50% %
QF& 73V/400Hz7t 8 = 3L 1 o] Fofl = 55V/400
Hz7} 23 = =8 dAI= slob. 134 Fig 6l
viebd AAE B 55(73)V/400Hze] &3 A
(239 “73/55V)e] Z7] 20&%5-kvt ASHe)
=3, o]ofule} zfe] ZFof A5 (2y e
“Gy' spher’) % W3}E 38l 9lom® 502 Ao
3 29 AlA(time constant)”} 2022 HE A
+ & g sk =3 Stoll wie} A7) H
3Ele 4R BE Ao|2F Hr|H ARA
gel Al AT et AYYE &
ot HEAF(2#E “Gy pump’)E AlZtel o}
2} W3k ok YA & 60V/60Hz7} FF =
A g FAsE Aol AAolnRE A

=N

B e

-
FHFA

Fig. 7& A#AA 25 F 2020 ulo] AU
2ot AR Y 2T o A5, &7 WslE FA8lo
Aol Fots & AoAEY AFAd st A4
AAE AFsA Hel FAAH2 38 AdLe
(299 “R'm tem”) = dAs}n AAY2=(a
Y] “Ld tem™)+ <F 16¥9 F718 A%, 7
dEg 2% AoAEe] 7o AAHow 2
sle] A xjfo] 2wyl 2T LS & F 3
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YEAF(2HY “Gy pump”)E Higle] dA
& e FAs e Ao exr) &7}
g o (HAEAIRY AAH) AF7E o HEse
AE & 7 sk o] AL 7l9Y¥ =51 OFF € o
AR AADEFT ) AYHE EeR Al
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2an to 20min analysis
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Fig. 6 X—Y graph from 0 min. to 2 min.

Fig. 7 X—Y graph from 0 min. to 20 min.
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