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146/747 STEERING GEAR SYSTEM
142~745 STEERING GEAR SYSTEM

(Non Cylinder) (Non Ram) (

) ( )
Prosgrunn Steering Gear A/S (MAERSK SHIP
LINE---- A.P.MOLLER GROUP)

742~745

Prosgrunn Steering Gear A/S Prosgrunn
746/747 89.09.28~
89.09.30 FAT (Factory Acceptance Test)

(MAERSK SHIP LINE-- A.P.MOLLER GROUP)

742~745
(Electric Power part) (A.P.
MOLLER GROUP) Mr.Thomas N.
Nielsen (Hydraulic part) HYDROPOWER

Mr.Borge Dam Larsen LR Mr.Oyvind
Bolstad
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746/747(742~745) STEERING GEAR SYSTEM

(Rudder part)
(Non Cylinder) (Non Ram) (
) ( (Cylinder) (Ram)
) (Hydraulic part)
(Electric Power Pump)
(Auto Pilot Controller) ( ) (
) (
)
(Non
Cylinder) (Non Ram)
(Electric Power Pump)
(Non Cylinder) (Non Ram)
(A.P.MOLLER) PL C(Programmingable
Logic Controller )
( 3 Electric Power Pumps)
746/ 747
Auto Pilot Sperry Marine

CSBC ( )
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(1) ELECTRO CONTROLLER Prosgrunn
Prosgrunn Steering Gear A/S

(2) HYDRAULIC POWERPACK
Rexroth Mecman A/S Prosgrunn Steering
Gear AIS OEM

(1) ELECTRO CONTROLLER
A. Checked correct function of alarm signal lamps and
autostart system on starters ECR and WH panel
a. Run: CONTROLLER
- giveslight in run lamp Stbo  Porto  Centred
sater ECR WH.
- giveslight in steering Stbd  Porto  Centred
control ready ECR  WH.
b. Stop:
- giveslight in heating Stb.0 Porto  Centred
lamp starter ECR WH.
Note  Selector switch to
be on
c. Standby switch on: Stbd Porto  Centred
- giveslight in St.by lamp
WH. Next pump automatic
In stand by when starting
one of the pumps. Stopped
pump goes in “stand by”
according to priority
Note stand by priority
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1. Starboard
2. Port
3. Centre
d. Phasd/No voltage Stb.O0  PortO
failure:
- gives alarm phase failure/
no voltage ECR, WH and
autostart next pump.
(if in Starboard )
e. Acknowledge: Stb.o  Port
- resets busser ans if out of
alarm situation turn out the
alarm light.
f. Steering Control-Inlet Stb.o  PortC
Power Alarm:
1)Turning from remote to
local:
- gives steering control-inlet
power alarm ECR, WH,
but no autostart.
light goesto local contral
in WH panel.
2)Inlet power failure from
steering control system.
- gives steering control-inlet
power alarm ECR, WH,
but no autostart.and no
light "ready WH" or
"ready local"

Centre]

Centre]

Centre]
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g. Servo power alarm Stb.

- input from steering control
system,
gives servo power alarm
ECR, WH andautostart
next pump (if in st.by).
out the alarm light.
h. Overload alarm:; Stb.[
Activated overload relay
- givesalarm overload ECR,
WH and autostart next
pump, (if in st.by).
I. Hydraulic lock: Stb.
- givesalarm ECR,WH.
Autostart of next pump,

(if in st.by).

. External alarm: Stbh.[
output isworling.

K. Filter clogged: Stbh.

- gives alarm "Filter clogged"
ECR and WH delayed.

B. Automatic separation based
on oil loss:
Note Thissequence only
allow max two pumpsin
operation simultaneously
1. Port pump set Stb. in stand by
2. Stbh. pump set Port in stand by

Port]

Port]

Port

Port]

Port]

Centre]

Centre]

Centre]

Centre]

Centre]
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3. Centre pump set Stb. in stand by
4. Centre pump substitdutes any
one of the two others.
|. All pump stopped:
Activation of LVO, LV1, LV2, LV3,
And LV4, givesalarm only, (SGR,
ECR, WH).
m. Test according to flow chart
Appendix 1

C. Manual separation test
n. Separation over vanes

Test according to Appendix 2
0. Separation over stoppers

Test according to Appendix 2
p. Test switch on oil Separation

cabinet.

Test according to Appendix 2
g. High oil temperaturealarm

checked.
r. Checked function rudder

locking device.
S. Rudder low speed alarm

checked.
t. Checked oil cooler control

checked.
u. Checked filter pump control

v. Black out test
pump/pumps running prior to

oilsep.

oilsep.]

oilsep.[]
oilsep.]

oilsep.

oilsep.cd
oilsep.
oilsep.
oilsep.
oilsep.

oilsep.
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black out shall start up automatically
when power is regained.

(2) HYDRAULIC POWERPACK Appendix 3
A. Set values.
1. Safety valves, pos.80-81,to be set at 97.5 bar prior to
the test.

2. Pump pressure, pos.40-42,to be set at 78 bar prior to
pump functional test.
3. Pressure switch, pos.440-442,to be set at 10 bar
falling pressure.
4. Pressure switch,pos.445-447,to be set at 30 bar
falling pressure.
B. Test arrangement:
The power pack isto be tested with a hydraulic motor
with throttle valves, simulating the steering machine.
C. Required certificatesfor electric motorsand pumps
to bedelivered prior to test.
D. Thetest iscarried out with 380V/50Hz, This affects
flow and current.
E. Functional test:
a. Level switch:
All level switches to be checked during filling or
draining of tank. P0s.240:.
Pos.241.
Pos.242:
P0s.540:
P0s.290:

b. Cooling cir cuits:

8 C09000796.doc



All cooling circuitsIto be run for function and leakage
control. P0s.150:

Pos.151:

P0s.152:

. Filtration circuits:

Fill up the separate leakage reservoir. Check visually

that pos.530 is mounted correctly. Run the pump for

function and leakage control.

. Pump / valveblocks:

1. Pump pressure to be set at 78 bar. One pump /
valvelock istested at atime.

2. With the pump running. A raising signal starting at
zero is given to spool A, pos.450. Maksimum flow
at the testmotor | registrated. Function of the “spool
movement switch” at pos.90 is checked. And signal
level at trigger point noted.

3. With the pump running. A raising signal starting at
zero is given to spool B, pos.450. Maksimum flow
at the testmotor | registrated. Function of the “spool
movement switch” at pos.90 is checked. And signal
level at trigger point noted.

4. The procedure aboveis repeated for al three pumps
/ valveblock.

5. Pumps/valveblock,

pos. 40/130: Flow A: |/min
Pressure MA: bar
P0s.90 Switch A: mA
Flow B: |/min
Pressure MB: bar
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P0s.90 Switch B: mA

pos. 41/131. Flow A: |/min
Pressure MA: bar
Pos.91 Switch A: mA
Flow B: |/min
Pressure MB: bar
Pos,91 Switch B: mA

pos. 42/132. Flow A: |/min
Pressure MA: bar
Pos.92 Switch A: mA
Flow B: |/min
Pressure MB: bar
Pos.92 Switch B: mA

e. Electric moters:
Current to main pump electric motors at maximum

load.

P0s.50: Amp, |/bar, |/min
Pos.51.: Amp, |/bar, |/min
P0s.52: Amp, |/bar, |/min

F. Pressuretest to be witnessed by Lloyds Register of
Shipping. Test pressure 146 bar.

G. Oil quality control to be carried out prior to
draining the tank. Documentation of this should
follow thisreport.

H. HPU with valvestested.:

Pressure test:
Adjusted set-values:
Calibrated equipment used:
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(CSBC HULL No0.742~745)

746/7
746/7
(D ELECTRO CONTROLLER
PORT, , CENTER, STARBORD
(2)
(3) / Cable gland
(4) 742~745 746/7
ELECTRO CONTROLLER

HYDRAULIC POWERPACK

On board test Acceptance test
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1

2

746/747 STEERING GEAR SY STEM
ELECTRO CONTROLLER
PLC( )
Relay/( )
HY DRAULIC POWERPACK (Non
Cylinder) (Non Ram)
Bridge Controller  Alarm
Monitor
(Integrated Bridge System) IBS
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VALV BLOCK  ce2
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W.H.

STEERING
GEAR

STEERING COLUMN / AUTOPILOT

START
STOP

SIGNAL AND ALARM PANEL WHEELHOUSE
DRAW.NO. E****—06 PAGE 1-5

START
STOP

STARTER
PORT
DRAW.NO.

Eeerx_ ()
PAGE 3 AND 4

Eeses_03
PAGE 1-5

SIGNAL AND ALARM PANEL E.C.R.
DRAW.NO. E****-06 PAGE 1,AND 6-9

SEPARATION OF STEERING GEAR
OIL LEVELS

DRAW.NO. E****~01 PAGE 4
E*+e*—05 PAGE 1-5

STARTER
CENTRE
DRAW.NO.

Ex*e*_0f
PAGE 3 AND 4

Estee_04
PAGE 1~-6

STEERING GEAR

MOTOR/PUMP 2 | MOTOR/PUMP 3 | MOTOR/PUMP 1

STARTER
S.B.

DRAW.NO.

[
PAGE 3 AND 4

E*rex_02
PAGE 1-5

10.06.99

ML

L

Eggg

YARD: CSBC KAGHSIUNG
H\:
CLASS: LRS

Parsgrumn Steering Gear AS

" MAP OF ORAWINGS
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(Cylinder) (Ram)

’——\

POSITION

N POSITION NORMAL

(NORMAL)

" E"POSITION

(EMERGENCY )

A I AN
ACHIBE N\ | A (g |
5 i €’ POSITION A i
MRSy (EMERGENCY H
| . ..él_ Hi
CM B N UNLOADING DEWICE MR- :
. . vk _JL Al | Y &g ADIN 1
, A (Y.
TQ STORAGE TANK v iies

N0 OIL TANK /l o

NO.1 MAIN PUMP

M
OPERATING  INSTRUCTIONS :
: [POSITION OF ISOLATING VALVE]STOP VAL
CONDITION WORK.. PUMP | WORK, CYL, V-1 V-2 [alelelo
- No.1 N N
NORMAL No2 ALL N N
THO PUMPS USE | norga | awt N N | OPEN,
EMERGENCY No.1 NoJt2 3 N
(ONE PUMP USE) | No.2 No.384 N 3
* AR INDICATE DIRECTION OF STARBOARD.
- >4 SHOWS THE NORMALLY CLOSED VALVE,
~——X QWS THE NORMALLY CLOSED VALVE,
MATERIAL 04 SENIOR u&| 08 NO. umus RULE m®
BV .
WEIGHT B m MANAGEA & ’*(S ]
' chamical FE) - ¥ XX TYPE
SCALER®T ASSIST. MANAGER ﬂ.‘ i

/|
m% HYDRAULIC CIRCUIT DIAGRAM

PROJECTION - ELECTRO-HYORAULIC  STEERING GEAR

OATE A DI:A\'N-I PART NO. agm® OWa.NO. MEB % A
Nov.26 1986 : Y 40950745 |
HYD. MACHINERY DIV. KAWASAKI HEAVY IND, LTD. = memmse
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FORWARD

1 A

(

[o«
= m———m \/
§ - 1§
i o
\; R 3
Mz{ ] 7
1PRESS. PPEY” No.2 on taws/  / %_ ER x RAM_PIN 10
'Zﬁ | EMAINPUGP: » @'Q _EMAIN Bt
: L ‘,‘A . any
_Z E Y E N
o
WITH, SELF-CLOSING WAL
( LLHlei mres ) s
e Pt oTd I
140.2 JSOLATING £ | ISOLATING
/N V-2 V-1
W/ S
MATERIALS FOR VAN PARTS

] - NAME MATERIAL SrveoL.
IITILLER  |CARBON STEEL CASTING SC 480.
2KEY |CARBON STEEL FORGING SF590A
D|ROLLER  |CARBON STEEL SS55C
GIRAM: PIN__ |NICKEL CHROMIUM STEEL - |SNCa1s
SIRAM CARBON STEEL S55C
E){CYUINDER _|NODUAR GRAPHITE CASTING |ASTM AS3s.
7 CARBON STEEL (SEAMLESS) | STS410

MOTES

1. ARROWS SHOW DIRECTION OF MOTION TO PUT RUDDER TO STARBOARD,

BUT ROTATIONAL DIRECTION OF MOTOR IS CONSTANT IN ANY, CASE.
2.SHADED PIPES INDICATE PRESSURE LINES WHEN RUDDER IS BEING

MOVED TO STARBOARD,

I-. - : By ..

FE21-%2F TYPE

L MACMNERY DIV. KAWASAXI HEAVY BO.LTD.
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Appendix 1

FLOW CHART FOR OIL-SEPARATION SYSTEM S-1414/5-1415

CASE 1

STARBOARD RUN
PORT STAND BY

LV3+Lv4

STARBOARD RUN

PORT START UP

CC1+CC4

CASE2

PORT RUN
STARBOARD STAND BY

Lv3+Lv4

PORT RUN
STARBOARD START UP

CC14CC4

CASE3

CENTRE RUN
STARBOARD STAND BY

LV3+Lv4

CENTRE RUN
STARBOARD START UP

CC1+CC4

| LvasLvasLyi LVaslvasivz | | LvasLvadvt Lvarveslvz | [ vartvasivo Warlvevi |
STARBOARD STOPS| | STARBOARD RUN | [STARBOARD STOPS| | STARBOARD RUN CENTRE STOPS GENTRE AUN
PORT RUN PORT STOPS PORT RUN PORT STOPS STARBOARD AUN | |sTARBOARD STOPS
[cctsccarBpi]  [coteccar BP2]  [cctscoarBpi] oot ook Br2 [ccrcoasore]  [ccteccasBei]
CASE 4 CASE5 CASE 6
STARBOARD RUN
CENTRE STAND BY FORT RUN
PORT STAND BY , CENTRE STAND BY
LV3+LV4 I
LV3+Lv4
CENTRE RUN STARBOARD RUN
PORT START UP CENTRE START UP l
PORT RUN
* PORT RUN
CENTER §TOPS CC1+CC4 CENTRE CAN NOT START
| Lvaslvaslvo LVasLvasLvt |
STARBOARD RUN CENTRE RUN
CENTRESTOPS | |STARBOARD STOPS
CASE7 [cctscoavere]  [cctsocs +BP1|
STARBOARD RUN
PORT RUN
CENTRE RUN
STARBOARD RUN
PORT RUN
CENTRE STOPS
NOTE:
l LV3+LV4+LV1 LV3+LVa4+LV2 J WI.IEN LV3 AND LV4
l l IS ACTIVATED -
STARBOARD STOPS| [ STARBOARD RUN
| | CAN BE IN OPERATION.
[ccrscca+mri]  [cot1+cc4 + BP2|
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Appendix 2

MANUAL
SEPARATION TEST

SEPARATION 1- VANES

cSBC A 746/ 747
S-1414 / S1415

PUMP RUNNING CROSS CONNECTION BY PASS VALVE
VALVE ACTIVATED ACTIVATED
STARBOARD CC1,CC4 BP2
PORT CC1,CC4 BP1
CENTER CC1,CC4 BP1
STB/PORT CC1,CC4
STB/CENTER CC1,cC4
PORT/CENTER CC1,CC4 BP1 CENTRE STOPS
STB/PORT/CENTER CC1,CC4 CENTRE STOPS
SEPARATION 2-STOPPERS
PUMP RUNNING CROSS CONNECTION BY PASS VALVE
VALVE ACTIVATED ACTIVATED
STARBOARD CC2,CC3 BP2
PORT CC2,CC3 BP1
CENTER CC2,CC3 BP2
STB/PORT CC2,CC3
STB/CENTER cca,cc3 BP2 CENTRE STOPS
PORT/CENTER CC2,CcC3 '
STB/PORT/CENTER CC2,GC3 CENTRE STOPS
TEST SWITCH ON OIL
SEPARATION CABBINET
SWITCH POS. CROSS CONNECTION BY PASS VALVE
, VALVE ACTIVATED ACTIVATED
3 SEP. VANES PORT CC1,CC4 BP1
4 SEP. VANES STB. CC1,CC4 BP2
5 SEP. VANES CENTRE CC1,CC4 BP1
6 SEP.- STOPPERS PORT CC2,CcC3 BP1
7 SEP. STOPPERS STB. CC2,CC3 | BP2
8 SEP. STOPPERS CENTER CC2,CC3 BP2

manu.separation test.qa
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Appendix 3

TO RUDDER ACTUATOR

TO RUDDER ACTUATOR

T0 RUDDER ACTUATOR

"~ alle "
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Appendix 4

H  H
H H4 ﬁ
r_....-..‘ ..... v+ ——— it & b —— b & s & b ﬁ rd
: «— ; RELIEF /
| — | b Ry
: st. : ::]B"‘
T SRR |
\ p I: : .
2 I .
3. | |
; -+ V2. ;
| |
£ b1 Z b2 i..._L
RELIEF/ . o ‘
EILPWASS z | _:'n II TT%
e [JI T s2. 2.
l +—
. g hid pEp—— _
H K
LH H
- ry
<] > cross CONNECTION VALVES
PORT PUMP

1. NORMAL FUNCTION OF STEERING GEAR.
ALL CC—VALVES OPEN. (1-2-3-4)

ALL BP—VALVES CLOSED. (1-2)
Bote omk | Gk | & | S
03.12.96 | MwG [PORSGRUNN |

PORSGRUNN_STEERING GEAR o

———— S —— — —— —— ———

DOUBLE ACTING ROTARY VANE

STEERING CEAR 4.8.

021

EXTENDED SEPARATION SYSTEM

I Ayltr

S—
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Appendix 5 ()

CC~ CC—4 CLOSED.

BP2 N BYPASS, (a1 AND b1)
*

SB— PUMP OPERATING ONLY ON

a2-b2 N SEPARETED FUNCTION,

PORY PUMP_OPERATING ONLY ON

al—-b1 IN SEPARETED FUNCTION.

]
S [l

[« Talw =] = = S—

2. SEPARATED FUNCTION.
PORT AND/OR CENTRE —~PUMP RUNNING.

SB. STOPPED.
OPERATING OF STEERING GEAR WITH
PRESSURE N a2 / b2,

CC~2 AND CC-3 ‘OPEN.

€C~1 AND CC—4 CLOSED.

BP1 IN BYPASS, (a2 AND b2)

[ T=T= [« =1« & = S—
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Appendix 6

H [ .0
H

HE S
e | = . —
! -
T ]
1
| " +
!
i b
! al |
L S i
(N

CC—3 CLOSED.
BPZ IN BYPASS, (b1 AND b2)

02-al IN SEP,
POR
b1-b2 IN SEPARETED

3
SB— PUMP OPERATING ONLY ON
ARETED
T PUMP OPERATING ONLY ON
FUNCTION

fauslme [ [° [ | [Poxscaumnj
[= == [a == = [ S—
Y - N g e~
o=yl
m////////z :

P =l [Porscavmw]
L)
[« =]~ [« =T [= [~ S
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