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Ha3HaueHue:

MynbTUMeAniiHaA TpPEeHarkepHaa nporpamma npefHasHadeHa Aaaa
I'IpaKTVI‘-IeCKOﬁ noAroToBkn cneynanancrtos MallMHHOIo otaeneHuAa no
aKcnayaTaummn 3/IeKTpPOrnapaBaINYecKkoro NOBOPOTHO-N0MACTHOIO
pYy/IEBOrO YCTPOICTBA B COOTBETCTBUM C TpeboBaHMaMM KoHBeHuum MOHB
M HAUMOHAbHbIMMK TpeboBaHMAMM.

B MTM BKAlOYEHDI:

e /IHTepaKTMBHAA MHEMOCXEMa YCTPOMCTBA.

o  MNHTepaKTUBHbIN nMuTaTop naHenu ynpasneHua o
HAaBUraLMOHHOIO MOCTMKA, Ha LLEeHTPA/SIbHOM MOCTY yrnpaBaeHus
MaLMHHOrO OTAENEHMA U IOKaZIbHOM MOCTY.

e OnucaHue yCTaHOBKM ¢ poTOrpadmamm u cxemamm.

e 3afaHus gns NPOBEPKM 3HAHUA.
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LleneBana aygurtopus

MalwmnHHaa KomaHaa —
YnpasneHua

MalwmnHHaa KomaHaa —
dKcnayaTaumm

MawmnHHaa KomaHaa -
BcnomoraTenbHbIi
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HopmaTtuBHana 6a3a
KonBeHuwna NAHB:

— Mpaswuna lll/1, 11/2, 11/3, 11/4, 111/5.
Kogekc MNAHB:

— Pasgen A-lllI/1, Tabauua A-llI/1 «CneundurKaums MUHUMAIbHOTO
CTaHA4ApPTa KOMMETEHTHOCTU A/1A BAXTEHHbIX MEXaHUKOB CYAO0B C
0o6CNyKMBAaEMbIM UMW MEPUOAMYECKM  HEeobCay*KMBaeMbIM
MaLUHHbIM OTAENEHMEMY, coepa KOMMETEHTHOCTU
«IKCnAyaTaumMa [NaBHbIX  YCTAaHOBOK M BCMOMOTraTe/bHbIX
MEXaHW3MOB U CBA3AHHbIX C HAMW CUCTEM YNPaB/IEHUAY.

— Pasgen A-lll/2, Tabanua A-lll/2 «CneunduKauma MUHUMANbHOIO
CTaHA4APTa KOMMETEHTHOCTU AJ1A CTApLMX MEXaHWKOB M BTOPbIX
MEXaHMKOB C /1aBHOM ABUraTe/ibHOM YCTaHOBKOWM MOLLHOCTbIO 3
000 kBT mam 6onee», chepa KOMMNETEHTHOCTU «IKCnayaTaums,
HabnoaeHue, oueHKa paboTbl M noaaep:kaHue 6e30nacHoOCTU
ABUTaTeIbHOM YCTaHOBKU N BCMOMOTaTe/IbHbIX MEXaHU3MOBY.

— Pasgen A-lll/4, Tabnuua A-llI/4 «CneunduKauma MUHUMANbHOIO
CTaHA4ApTa KOMMETEHTHOCTM ANA UL, pPAAOBOro  COCTaBa
MALLUMHHOM BaxTbl», cdepa KOMMNETEHTHOCTU «BbINoSHEHMEe
0bbluHbIX 06A3aHHOCTEN MO BaxTe B MalUMHHOM OTAENEHUM,
KOTOpble Nopy4atoTca AnLLaM pPAAOBOro COCTaBay.

— Pasgen A-llI/5, Tabauua A-lll/5 «CneunduKauma MUHUMANbHOIO
CTaHA4ApTa KOMMETEHTHOCTU AAA /NuL, PALOoBOro CoctaBa B
KayecTBe KBa/MPUMUMPOBAHHOIO MOTOPMCTA HA cygax cC
obcnyKMBaeMbIM  UAM  NEPUOAMNYECKM  HEeobCnyKMBaemMbiM
MaLLUMHHBbIM OTAEeNeHNneM, cdepa KomneTeHTHocTM «Coaencrame
HabloAEHUIO U YyNPaBAEHUIO HECEHMEM MALLMHHOW BaxXTbi».
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1. INTRODUCTION

1.1 GENERAL DESCRIPTION

The steering gear is composed of one
hydraulic rotary vane actuator mounted
directly on the rudder stock, served by

two pump units delivering the necessary
oil pressure far operating the rudder.

These two pump units may be operated
jointly or separately. Each pump unit will
provide oil with sufficient pressure to
develop the specified rudder torque.

In normal operation at sea, only one
pump unit is in operation while the other
is acting as a stand-by unit. During
manoeuvre of the vessel, when the
shortest possible steering time s
required, it is possible to run both pump
units simultaneously and in such case
the rudder rate will be doubled.

The pump units are equipped with
solenoid valves, which are normally
operated by means of signals from the
bridge steering contrals.

The pump is submerged in the giltank.
The tank is divided into three chambers,
one for each pump unit and one for the
integrated storage tank, with one low
level alarm-switch in each of the pump
unit chamhers.

2. MAIN ELEMENTS DESCRIPTION

2.1 THE ACTUATOR

The actuator consists of three main components: a cylindrical
housing with stoppers, a rotor and a bolted-on cover.

The rotor, turning in a bearing at top and at the bottom, is
equipped with vanes upon which the oil pressure is acting and
thereby developing the turning torque. The turning movement
is limited by stoppers fixed to the housing.

The stoppers also act as mechanical rudder stop in hard-over
position.

The axial bearing thrusting of the actuator is of sufficient
capacity to carry the full weight of rudder, rudderstock and
rotor, eliminating the need for a separate rudder carrier
hbearing.

In addition to the stoppers, the actuator is equipped with
electrical limit switches stopping the turning movement at the
predetermined angle.

The sealing system consists of synthetic oil resistant material
resting in seal grooves, preventing effectively internal
leakages, and gland seals preventing external leakage.

The bearings of the actuator are |ubricated by means of the
system oil.

The actuator consists of following main components:

® g s wN S

Housing
Cover
Rotor
Stoppers

. Vanes

Safety relief valve

Fig.1.
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4. STEERING GEAR OPERATING MODE

The steering gear may operate in one of the following steering
modes:

1. Follow-up control (FU).
2. Non-follow-up control (NFU).
3. Local control.

Follow-up control

Setting adequate set rudder deflection value is performed by
means of steering wheel (follow-up control FU). This mode
of controlling is performed in the program by clicking the
appropriate side of steering wheel in the FU part of the control
column. One mouse clicking corresponds to approx. 1 of
rudder deflection angle. To keep the desired course of the ship
it is necessary to hold the left mouse button continuously.
Releasing this button causes return of set value into zero
position. Rudder deflection set angle is visible on the rudder
setting position indicator.

RTING PROCEDURE

Non-follow-up control

This kind of control can be performed from:
- Main Control Column,
- Wing Control Panel,
= Override Control Panel.

Clicking on the adequate control joystick selects non-follow-up
control.

Override control joystick is often equipped with priority so that
other steering modes are disconnected when the steering is
operated. If the priority steering is used an audible alarm will
be activated, the alarm can be reset with the BUZZER push
button. To regain normal steering, push the OVERRIDE
RESET push hutton.

To put the steering gear into service the
following duties should be performed:

- atthe diagram:

1. Check the oil level in Pump Unit 1

and Pump Unit 2 tanks. s

2. Open valves to rotary vane actuator
from Pump Unit 1 and Pump Unit 2.
- at the Local Control Room Panel:

I ENGINE CONTROL ROOM /L0CA. e N e

@

1. Set Pump 1 Control Switch to
position - Remote.

2. Set Pump 2 Control Switch to
position - Remote.

- atthe bridge control panel:

1. Start pump 1 by PUMP RUN 1 -
push button.

&
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2. Set Steering Mode Switch to
adequate Steering Mode.

Fram time to time, during steering gear
exploitation a loss of oil may occur. Ol
reservoirs are refiled by manually
operated refiling pump. Clicking the left
mouse button at the active field above

o[

the pump carries out this operation. Al
suitable valves should be opened
earlier (depending on the fact which
tank is to be refilled).

Fig. 1.  Steering gear - installation diagram
1. Screw pump; 2. Oil reservoir; 3. Safety relief valve; 4. Return line oil filter; 5. Control
valve; 6. Solenoid - pilot valve; 7. Lock valve; 8. Steering gear actuator; 9. Safety valves;
10. Rudder position indicator; 11. Follow-up controller; 12. Rudder sefting position
indicator; 13. Non-follow-up controller; 14. Refilling pump; 15. Oil storage reservoir
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