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/\ SAFETY INSTRUCTIONS

A WARNING FOR THE SAFETY USE

Users must comply with the safety warnings and all other instructions contained in this manual.
Keep this manual available for all people assigned to this equipment.

For personal safety and proper operation of this equipment, read all instructions carefully.

- Read and understand these warnings to prevent injuries to yourself and bystanders.

- Refer to equipment use, maintenance and trouble shooting sections for additional information.

The exclamation point within an equilateral triangle is intended to alert user to the presence of
important operating and maintenance instructions.

/\ WARNING

Means, potential risk of death or serious injury, if not followed.

/\ CAUTION

Means, potential risk may cause minor or moderate injuries, if not followed.

/\ WARNING

There is danger of injury by failing, abnormal movements inside the control panel. Other persons
than specified or a layman should never inspect or repair. Please never modify the apparatus.

If a heating device has been attached, do not touch heated parts or the steam pipe directly.
Will cause a burns. Be sure to stop the device after operating the oily water separator.

Pay attention to on overheating, overheated separator can produce flammable gas.

1

. It is prohibited that alien substances and discharged water from other tanks flow into the vessels bilge holding
tank. (ex.: chemicals, surfactant detergent soot sewage, sludge grey water, mud, rust particles, alien substances and
water containing sulfur etc,)

In case that these substances flow into the bilge holding tank it may corrode inside of the tank damage and dirty
the filter, and increase PPM. This causes troubles in the oily water separator’s normal operation, therefore please
ensure the above-mentioned.

2. The coalescer should be serviced from 12 months to 18 months based on an hour operation per day. It is

required that to place a strainer on the suction line to prevent dirt and sludge entering the separator.
. Let go floating oil on the upper part to separated oil tank, not pass through the separator.
It would be lengthen the life span of filters.

4. Operate equipment after the oily water separator has been filled with fresh water,

. Keep fire away from the coated film. The anti-corrosion epoxy coating on the inside of the oily water separator.
The coated film will be damaged, and the main body will become corroded.

6. Detergent may affect separation ability and treatment capacity.
7. When the system stops, open the manual vent and check inside. If oil remains, remove it and take separator

custody.

8. Be sure to discharge the collected separated oil. Frequently check the effluent to see the performance of the

separator and verify that the treated water is not contaminated by oil. If the effluent is found to be contaminated,
immediately stop the operation and take preventive measures according to the instruction manual.

A Caution for Long term Preservation

1.

FIRE
- This equipment is weak against fire because outside of the equipment is painted.
- If the paint is damaged, lifetime of the equipment can be shorten.

. IMPACT

- All kinds of sensors and panel can be damaged by excessive impact
while the equipment is being installed or moved.
- Particularly, inside of the bilge alarm is so delicate and glass tube inside of
sensing module can be damaged.
. OUTDOOR PRESERVATION
- When preserve outdoor, malfunction of electric apparatus can be caused by dust or rainfall.
- Avoid humid place, malfunction can be caused by humidness.
. WHEN INSTALLING
- This equipment should be installed by designated workers.
Electric apparatus should be installed by designated workers too.
. WHEN MOVING
- Check the weight of the equipment before moving and use proper vehicles which is enough to move the
equipment safely.
. FREEZE AND BURST
- Drain out the water inside of the sample tube(glass) of the sensing unit for 15ppm bilge alarm to
prevent breakage at cold area or winter season.
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l OILY BILGE SEPARATOR

1. THE GENERAL

GRS-EB Type Oily bilge separators separate oil and water from bilge by the difference of the
specific gravity between oil and water. This equipment consists of two stages.

1st chamber(Pre-Separator Unit) treats mainly heavy oil particles and the 2nd chamber(Emulsion
Treatment Unit) is configured to treat small oil particles and discharging the final discharged water
to less than 5/15 ppm.

The system operation is controlled by the oily bilge separator control panel and can be
operated automatically or manually depending on the operation method chosen. The oil level
detector and solenoid valves installed in the system can automatically control each valve and
operate them continuously.

2. DESIGN

2.1 This equipment meets the 15ppm requirements of IMO Resolution MEPC. 107(49) and the
Type-Approval Certificate in accordance with IMO Resolution MEPC. 107(49)

2.2 Specified conditions

TYPE APPROVAL
NO TYPE CAPACITY (m'/hr)

CERTIFICATE No.
1 GRS-02EB / O3EB / O5EB 02/03/05 BS-42 / BS-43 / BS-44
2 GRS-10EB / 20EB / 25EB 1.0/ 20/ 25 BS-45 / BS-46 / BS-47
3 GRS-50EB / 100EB 50/ 100 BS-48 / BS-49

3. SPECIAL FEATURE

3.1 The inside of this equipment is painted with tar free epoxy paint for anti-corrosion.
(The pipes are hot-dip galvanized.)

3.2 This equipment uses the hemispheric round plate to guarantee proper function despite the
ship's vibration, rolling, waving etc.

3.3 Pallring and urethane coalescer material improve the separation efficiency and are
semi-permanent.

3.4 Coalescer filter life is extended and the cost of maintenance is curtailed by interior cleaning
function by using the electric control circuit for backwashing.

3.5 The oil is discharged automatically by a solenoid valve when detecting oil.

3.6 It helps to reduce maintenance costs and the replacement of parts.

3.7 A 5/15ppm bilge alarm and pre-treatment system is optional.
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4. STRUCTURE

4.1 Oily Bilge Separator
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l OILY BILGE SEPARATOR

5. FUNCTION

5.1

5.2

5.3

54

55

5.6

5.7

Oily water flows into the oily bilge separator through the oily water inlet connection.

Oily water flows into the body starts separating oil by the difference of specific gravity by a
static pressure system and then floated oil and accumulated oil gathers in the upper round
plate remaining minute particles of oily water pass through the pallring and urethane
coalescer in sequence.

When Oil Level Detector(O.L.D) detects oil in the upper hemispheric round plate, the pump is
stopped by the oil discharge valve at the same time the backwashing process starts and
then the oil is discharged by fresh water pressure.

The ultra minute oil and corrupt component parts can be removed by the 2nd coalescer
filter. Separated water oil density is with under 5/15ppm, The water can be discharged to
overboard.

Life time of coalescer filter in the 2nd stage can be extended if you open the upper
manual air vent and backwashing valve and backwash while stopping.

The accumulated oil separated by specific gravity in the bilge holding tank should not be
treated through the oily bilge separator, but should be transferred directly to a separated
oil tank. When it is transferred directly, it helps to reduce maintenance costs.

In case of being over 30PPM or high PPM, it does not pass through the 2nd chamber and
is directly discharged to the bilge holding tank. This prevents from dirtying and damaging
the filter of 2nd chamber, and helps you reduce the maintenance cost.
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Fig.1 15PPM BILGE SEPARATOR
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SEPARATION OF OIL AND WATER

GRS- TYPE 15PPM Bilge Separator separates oil
and water by their difference in gravity.

The oily water is commenced to be separated when
passing 4-way distributing device, and the floated
and accumulated oil are collecting into the upper
part of 1st chamber and also the remains including
minute oil particles of oily water passes through the
Pallring & Urethane Coalescer equipped.

During this process, the size of oil particles
become bigger and the speed of the particles
increase.

As the emulsified oil is removed by the
coalescer,(Emulsion Treatment Unit) the water is
discharged at/or below the 15PPM(or 5PPM) of oil
density.

OIL DISCHARGE

When the collected oil in the upper part of the 1st
chamber is detected by the Oil Level Detector, the
oil discharging valve opens and oil is discharged
automatically by the backwashing system.

BACKWASHING

[ 1st chamber (Pre Separator Unit) ]

When the Qil Level Detector detects oil, the bilge
pump stops and the oil discharge valve opens and
the direction of the 3—way backwashing valve is
changed to backwashing. The coalescer filter,
Pallring and Urethane Coalescer in the 1st chamber
are cleaned automatically by backwashing water, and
floating debris with the oil are discharged.

[ 2nd chamber (Emulsion Treatment Unit) ]

The emulsified oil is removed by the Coalescer and
the equipment is cleaned by backwashing after
opening the Air vent valve with manual Backwashing
valve, thus the performance and efficiency improved.
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6. CHECK POINT

6.1 The Essential Inspection Point For Installation

1) Confirm the oily water bilge pump is suction head's position.

2) Install the suction pipe as short as possible for improving the performance.

3) When installing the oily water bilge pump, you must install the strainer. Fresh water is
needed during the first operation. You must install pipe line too. The operation of the
oily water separator requires fresh water, and an air supply, so the piping must be
installed.

4) Ensure sufficient maintenance space around the oily water separator. (at least 500mm)

5) Inlet valve must use non-return type valve to protect dry running of the oil separator
system including related oily water bilge pump.

6) The oily bilge separator and bilge pump should be installed in a protectable structure.

7) In case bilge of high viscosity, install heating coils inside the bilge tank to improve
separating efficiency and maintain viscosity under 1000cst.

8) Install the manual 3-way valve after checking its direction of flow.

9) Other details refer to system diagram or drawings.

6.2 Check Points Before Operation

1) Check each connection part and compare with system diagram.

2) Fill up with fresh water inside of the equipment.

3) Open the air discharge valve and remove air inside of the equipment, and then close the air valve.
4) Check the open / closed status of each valve for system operation is normal.

5) Check the operating air pressure of piston valve. (Normal pressure range 6~8bar(kg/an))
6) Inspect the electric cable installation compared with electric circuit diagram if there are

missing cables.

7) Check the supply pressure of the backwashing water. (max. 2.0bar(kg/m’))

8) Check the fresh water valve open.

9) Check the main power supply and sample valve open if bilge alarm system is installed.
10) Check the state of main power. (Check source lamp)

11) Check the operating condition of each lamp on the control panel when main switch is "ON".




OILY BILGE SEPARATOR W

6.3 Check Points During The Operation

1) Check the air pressure is working normally. (Normal pressure range 6~8bar(kg/m’))

2) Check the power switch of the oil level detector and bilge alarm is "ON".
(The oil level detector turns on automatically according to the system.)

3) Check the inside pressure of the equipment keeping regular pressure.

4) Check the suction and discharge pressure of bilge pump.

5) Check the normal operation of the air piston valve.

6) Check the pressure regulating valve installed between separated water discharging valve
and overboard discharging valve.

7) In case bilge alarm system is installed,
7-1. Check alteration of oily density. (more than or less than 5/15ppm)
7-2. Check 3-way valve whether operation availability by the state.

(Re-circulation or Overboard)

8) Check operating condition of oil level detector.
8-1. Confirm oily water pump stop and oil is discharged when oil level detector is on.

9) Check the each connection part. (oil or water leakage)

10) Check the normal condition of treated water by sampling valve installed on the discharge line.

6.4 Check Points For The Stop

1) Open the manual air vent valve and check if oil is left on the top of the system.
When oil is found, remove it by referring to "Section 8.5.2.;

2) Turn off the electric power source.

3) Stop the bilge pump.

4) Stop the heating system.

5) Close the air inlet valve.

6) Check that the direction of the 3-way piston valve(Automatic Stopping Device Valve) is
in a recirculation direction.

7) Turn off the bilge alarm system, and turn to the right (cleaning mode) the 3-way cock
handle of the sensing unit for Bilge alarm.
(For details on how to maintain and manage the bilge alarms, please refer to the bilge
alarm instruction manual.)

8) Tighten the backwashing inlet valve, fresh water valve, outlet valve of oily bilge separator
and overboard valve, etc.

9) Check each joint for oil or water leakage.

X It is the best maintenance method when managing them using the above method even when it
has been stopped for a long time.
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7. OPERATION

7.1 Fill up the body with fresh water by opening the inlet valve for backwashing.

7.2 Refer to "6.2 Check Points Before Operation

7.3 Turn to the left (sampling position) the 3-way cock handle of the sensing unit for Bilge
alarm to flow out the sampling water, and turn on the switch for the Bilge alarm, if it has
been fitted. (Refer to "Section 6. Operation; of bilge alarm manual)

7.4 Operate the oily bilge separator by selecting the 'separator run mode' on the control panel.

X The transfer mode is for inter-tank transfer only. It should not be used when operating
the oily bilge separator.

7.5 During operation, check "Section 6.3 Check Points During The Operation;.

7.6 Stop

1)

3)
4)

After finishing oily water separation, operate the oily bilge separator again to remove
remaining oil to prevent declining efficiency and wear of internal parts using fresh water
for 5~10minutes.

Press the manual discharge button on the oil level detector several times, then stop it
after discharging the separated oil from the upper part (manual backwashing).

Refer to "Section 6.4 Check Points For The Stop..

Check the stopped condition of each equipment, after turning off the oily bilge
separator’'s power supply.

Check that the direction of the 3-way piston valve(Automatic Stopping Device Valve) is
in a recirculation direction.

A SAFETY, WARNING NOTICE FOR OPERATION AND MAINTENANCE

1) Fill up the body with fresh water before starting.

2) Clean inside of the sample tube(glass) of the sensing unit for the oil content meter (bilge
alarm) with the cleaning brush before start and stop, if it has been fitted.

3) Check operating condition of the 3-way valve for automatic stopping device.

4) Check operating condition of the oil content meter(Bilge alarm) and oil level detector.

5)

6)

Change direction of the manual 3-way valve to circulate into engine room during harbor
inspection.

Drain out the water inside of the sample tube(glass) of the sensing unit for oil content
meter(Bilge alarm) to prevent breakage at cold area or winter season.

Turn off sources of electricity before maintenance.

When operating the oily bilge separator, make sure to clean the Bilge Holding Tank which
contains rust particles, dust and paint powder during ship construction work. We cannot
guarantee any damages caused by operation without cleaning the Bilge Holding Tank.

10
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8. MAINTENANCE

8.1 Daily Check Point
1) Check the oily bilge pump for vibration, noise or irregular pressure.
2) Check the pump and motor bearing conditions.
3) Check joints for leaks.
4) Check the operating condition of the control panel and lamps.
5) Inspect the sample water (under 5/15ppm) through the sample valve.
(Clean the inside of the sensing module as necessary.)

8.2 Monthly Maintenance
1) Clean the strainer.
2) Inspect the pump.
3) Check the operating condition of the oily water inlet valve, fresh water inlet valve and
other valves.
4) Clean the tube according to maker's instruction manual if oily bilge alarm is fitted.
5) Clean the Oil Level Detector. (Connect wires according to the cable numbers when

joining.)

8.3 Annual Maintenance
1) Inspect each valve (safety valve, piston valve, check valve, globe valve, solenoid valve).
2) Inspect pump. Replace with new parts if necessary.

3) Inspect bolts and screws.
4) Inspect coalescer filter. Pay attention to any internal filter contamination when the

pressure inside the oily bilge separator rises.

8.4 Maintenance For Every 2 Years
1) Overhaul and clean inside of the equipment.
* Clean the system by "Overhaul and Cleaning(8.5); before overhauling
2) Test the function of each sensor part (oil level detector, solenoid valve, etc.)

3) Inspect coalescer filter and check other filters.

A The coalescer filter serves to maintain the treated water at 5/15ppm or below by
removing ultra-fine particle oil ingredients and is configured to be cleaned by the
backwashing system which is operated periodically during operation. However, If it is used
for a long time or when the internal pressure of the equijpment (vessel) rises remarkably,
or if the bilge alarm device continues to sound high ppm alarms of 5/15 ppm or higher,
then check it by opening and consider exchanging the filter with a new one.

11
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8.5 Overhaul And Cleaning
- The cleaning procedure after a stopping.

1) After filling up with fresh water, heat inside of the equipment to 40°C and keep the
temperature for 3~4 hours.

2) After carrying out above process 1), if you push manual push button of oil level detector, the
oil discharging valve will opened and oil and oily particles have cleaned and discharged by
backwashing operation by force.

3) After cleaning up, check for remaining floating matter through the manual air vent.

- Overhaul and cleaning

4) Before opening, carry out "8.5.1), first.

5) Turn off main switch of electric panel (all source are shut off).

6) Close the air inlet valve.

7) Close all in and out valves.

8) Open drain valve and discharge water inside.

9) Put the pallring in the net bag and urethane mat in the adequate vessel and clean them
using filter cleaner and then rinse out them with fresh water.

8.6 Dismantling, Fitting & Exchange Of Coalescer Filter

1) Before exchanging it, completely remove floating matters and oil ingredients in the
equipment(vessel) by referring to the opening and cleaning method in "Section 8.5,
above, then open it as follows.

2) Drain out remain water thru drain valve. Open the hand hole cover.

3) Draw out filter after dismantle the fitting nut.

* Refer to instruction manual.
Exchange coalescer filter in 2nd stage Emulsion Treatment Unit.
In case of exchanging filter, open the upper cover and pull out the old one.

A The coalescer filter is located in the lower part of 1st chamber(P.S.U) and inside 2nd
chamber(E.T.U). It is recommended that filter cleaning and replacement cycle be between 1
and 1.5 years. However, if the pressure inside the vessel increases significantly due to
excessive inflow of foreign matters or other reasons, or when the ppm of the bilge alarm
device continues to exceed 5/15 ppm, consider the replacement of the coalescer filter with
a new one. When replacing the filter, please use a genuine filter as we are not responsible
for any problems or performance caused by using non-genuine parts. Therefore, we

recommend that you use a genuine filter only.
/\ CAUTION

It is prohibited that alien substances and discharged water from other tanks flow into the vessel’s
bilge holding tank. (ex. chemicals, surfactant detergent soot sewage, sludge, grey water, mud,
rust particles, alien substances and water containing sulfur etc.,)
In case that these substances flow into the bilge holding tank it may corrode inside of the tank
damage and dirty the filter, and increase PPM. This causes troubles in the oily water separator’s
normal operation, therefore please ensure the above-mentioned.

12
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9. HEATER

The heater is not be used at all times when operating the oily bilge separator, but it is used
to conveniently remove oil etc. adhering to the inner wall of the equipment by heating the
inside before opening and cleaning. For details on how to use the heater before opening and
cleaning, please refer to the "Overhaul and cleaning (Section 8.5);.

10. CLEANING MATERIAL FOR ENGINE ROOM

10.1 Cleaning material : ph 8.0~11.0 (alkalinity)

10.2 Mixing rate - 1 (cleaning chemical) : 1000 (water)

10.3 Temperature of the mixed cleaning material to treat by the oil filtering equipment
: 25~30°C

A Do not allow water used with cleaning agent to flow into the Bilge Holding Tank
whenever possible.

11. AUTOMATIC OIL DISCHARGING SYSTEM

11.1 Automatic oil discharging system
1) Automatic oil discharging system has the electrostatic capacity type oil level detector and
the solenoid valve for pilot. Oil level detector is fitted between water and oil boundary
space inside of the separating stage.
2) The discharge valve is operated by the solenoid
valve action caused by oil level detector.

during operating. 16— [ coNTRoL 1 ALARIA

OV 11V 220V NC COM NO ALl A2

O|0|O|0|0|0|0|10

11.2 The operating condition of automatic oil
discharge system

~————

The oil level detector installed at the top of the

oily bilge separator detects the oil/water
boundary as a change in electrostatic capacity, H H
giving a Light On/Off signal to the relay, thus

) _ , ; ADJUSTING DIAL
causing to automatically discharge the oil. In a
. , , ) PILOT LAMP
normal operation, it causes the Pilot Lamp light
. ADJUSTMENT TRIMMER
on, so you can check whether it is normal or FUSE

not.

TIMER SCREW
MANUAL PUSH BUTTON
TERMINAL BLOCK

* Refer to Fig.2 for an outline of the operating
condition.

N OO [W (DN
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11.3 The adjusting method of the sensitivity for automatic oil discharge system
Automatic oil discharge system is fitted inside of the oily bilge separator, and that is
adjusted before delivery at the factory. But that may be different according to the specific
gravity of water. The adjusting method of the sensitivity for the automatic oil discharge
system is as follow.

1) Fill with fresh water into the system, and then turn on the switch. (Confirm the pilot
lamp "on" for the oil level detector.)

2) Turn the knob for the adjusting dial of the oil level detector to clockwise slowly, and then
confirm the "off" condition of the pilot lamp. If the lamp is not "off", set the adjustment
trimmer by the driver.

3) Confirm the lamp-off point of the pilot lamp, and then turn to counter clockwise about 1
graduation. That's correct setting point.

4) Disconnecting the electric cable for the solenoid valve at the connection terminal, and
thenconfirm each lamp as follows ;

- In case the inside of the equipment is filled with water : pilot lamp "ON"
- In case the inside of the equipment is filled with oil or air : pilot lamp "OFF"

5) Refer to Fig.3 for this system.

11.4 Manual Push Button
Push the button so as to test whether Pilot Lamp works ON/OFF normally. (Water : ON /
Oil : OFF)
When press the button, sensor pretends to detect oil so that Oil Discharge valve opens.

11.5 Timer
Timer adjusts open time of QOil Discharge Valve when sensor detects oil.
Do not adjust this because it is adjusted to 0 second at the factory in order to react
immediately when detecting oil. (Setting range : 0~30sec, adjustable by screw driver)

11.6 Trimmer
Adjusting device for sensitivity of oil detect sensor. There is a little difference depend on
vessels situation like temperature of water, specific gravity. In case adjusting dial is set 5, QOil
Level Detector(LSC-75) is tested and delivered working normally at 5.
(Please refer to "Section 11.3, above when a change is necessary.)
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Fig.2 OPERATION CONDITION

AUTOMATIC OIL DISCHARGE SYSTEM

2-WAY OR SOLENOID VALVE
FOR OIL DISCHARGE

OIL LEVEL
DETECTOR

—— e e ]

—— e e ]
— et e
— et e

PILOT LAMP

CONDITION (A) (B) ©) (D)
OIL DISCHARGE VALVE CLOSE CLOSE OPEN CLOSE
OIL LEVEL DETECTOR ON ON OFF ON

Fig.3 ADJUSTING DIAL VIEW OF OIL LEVEL DETECTOR

LAMP-OFF ADJUSTED
POINT POINT
6.0 5.0
5.0 4.0

LAMP-OFF POINT

ADJUSTED POINT

A The oil level detector has been adjusted at the factory, please do not adjust unless

necessary. The oily bilge separator may not operate as a result of incorrect adjustment.
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12. TROUBLE SHOOTING

Type Trouble Cause Remedy/Action
1. Damage of the sensing part 1. CIeathhe sensing part.(Every‘ Month)
. . 2. Readjusted (Water, Oil motion)
2. Bad adjustment of trimmer T
. L , 3. Make sure the inside is full of water.
Malfunction of the | 3. No water inside the oily water .
. . . 4. Check and renew if necessary
oil level detector separator. (Air sensing)
. (consumables)
4. Relay malfunction 5. Check and renew if necessar
Oil Level 5. Fuse defective ' bi y
Detector (consumables)
1. The oil level detector is 1. Check and renew if necessary
Abnormal alarm of damaged (consumables)
. 2. Adjustment dial setting of the 2. Increase adjustment dial setting
oil level detector . ;
oil level sensor is low. (Set to 5 at factory)
3. PCB defective 3. Check and renew if necessary
. 1. Error O.f the pressure 1. Adjust pressure to 1.0kg/m’
Pressure imbalance regulating valve adjustment . .
: . . - 2. Adjust pressure to 1.0~2.0kg/m
during operation of | 2. Decompression valve adjustment .
. . 3. Check and renew if necessary
oil water separator. imbalance (Expendables)
3. Diaphragm breakage P
1. Check and renew if necessary
(consumables)
1. Foreign materials on the seat 2 Chgck POwer,
. ) Coil replacement (consumables)
Valve . .| 2. Solenoid valve malfunction . :
The piston valve is . . 3. Check air pressure or replace air
. 3. Air pressure depression
not working . pressure regulator (consumables)
4. Relay malfunction .
5 No aif SubDl 4. Check and renew if necessary
’ PPy (consumables)
5. Confirmation of opening of air inlet
valve Check air supply line(On board)
Abnormal operation| 1. Foreign materials on the seat .
. . Check and renew if necessary
of the safety valve | 2. The safety valve will be fixated
. . (Expendables)
(leak/fixation) if not used for a long time
Internal pressure
rises during the i i
Filter ) 9 1 F!Iter pollution Check and replace filters (consumables)
operation of the | 2. Filter clogged.
Oily Bilge Separator
When the 1. Heater defective
Heater temperature of the | 2. Temperature sensor defective Check and renew if necessary
heater does not 3. Poor wiring (consumables)
go up 4. Temperature controller defective
The gauge needle .
Pressure | is out of the scale Gauge defective Gauge replacement (consumables)
Gauge
Glycerin leakage | Gauge defective Gauge replacement (consumables)
X Purchase separately if consumables
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Type Trouble Cause Remedy/Action
Abnormal operation| 1. Foreign materials on the seat .
. . Check and renew if necessary
of the safety valve | 2. The safety valve will be fixated
. . (consumables)
(leak/fixation) if not used for a long time
Gland packing The packing alignment nut is Fastened the packing alignment nut
leakage poorly fastened Packing exchange (consumables)
Bilge 1. Move the motor to align the center
Pump Cracking and 1. The center between the motor between the pulleys and replace the
: belt (Expendables)
damage of the V pulley and pump pulley is off .
Com 2. Lower the motor after moving the
belt 2. The belt tension is high
belt or move the motor to the pump
pulley.
Oscillation of the | Oscillation caused by pulsation due
discharge gauge | to the characteristics of the piston | Check if the gauge is normal
needle pump
5/15PPM .
: alarming of over .
Bilge 5/15ppm - Refer to bilge alarm manual
Alarm bP

X Purchase separately if consumables
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13. ONBOARD TEST PROCEDURE AND CHECKLIST

13.1 Scope

This procedure is applied for test for Separator installed on-board.

13.2 Detall
Manufacturer : Georim Engineering Co., Ltd.
Equipment : Oily Bilge Separator
Capacity : 1.0/2.0/2.5/5.0/10.0m’/hr

13.3 Test Condition
1) Separator should be fully filled with water.
X How to fill separator
Fill up separator with fresh water by opening the backwashing inlet valve.
Confirm if separator is fully filled by opening the manual vent valve on upper part.
2) Bilge water should be ready for operating from bilge holding tank or bilge well.

A New Vessels.

If Bilge storage tank isn't clean enough to operate, commissioning can not be done

correctly. Further function of separator could be damaged.
(Yard will be responsible for any claims due to a damaged filter after delivery)
Bilge tank should be away from alien substances such as paint powder, cloth for

cleaning, rust particles.

3) Others to be prepared
- Air supply (for Air Piston valve)

Fresh water supply (for Backwashing water)

Elec. Power supply (for Control Panel)

Valve open/shut (for Operating)

Pipe line connection (from separator to yard connection)
- Elec. Cabling for Yard (Power, Alarm, Etc.)
4) Control Panel
- Source Lamp : ON
- Bilge Alarm Switch : ON
5) When testing at ports or bilge discharge prohibited areas, close the outboard discharge
valve and switch the 3-way manual valve(Loose Supply) to the recirculation direction.

13.4 Test
1) When you select the Separator Run Mode from the control panel, the pump will run
automatically.
- Oil Level Detector Lamp / Pump Run Lamp : ON
At this time, when the oil level detector detects bilge, the pump stops and oil will be
discharged. When the discharging is complete, it will operate normally. During operation,
this phenomenon occurs repeatedly as bilge is being separated.
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* Please do not operate the oily bilge separator in a transfer mode because the oil level
detector will not operate and oil will not be automatically discharged.
2) Oil Level Detector Test
2-1. Qil Discharge
You can check if the oil is being discharged by opening the oil level detector cover on
the oily bilge separator and pressing the manual push button on its inside.
(You can also check the operating condition of the oil discharge valve.)
- Oil Discharge Lamp : ON
- Pump Run Lamp : OFF
2-2. Oil Level Detector Abnormal
Turn the oil level detector knob to the left to reduce the sensitivity of the control
probe rod.
- Oil Level Detector Abnormal Lamp : ON
- Pump Run Lamp : OFF
3) Longtime Backwashing
When oil is discharged and if a backwashing continues for more than its set time, an
alarm is generated by the timer.
- Longtime Backwashing Lamp : ON
4) Overload
4-1. When stopping the pump : Confirm it by a test switch of EOCR which is inside the control panel.
4-2. When starting the pump : Confirm it by lowering the ampere value of EOCR.
- Overload Lamp : ON
- Pump Run Lamp : OFF
5) Safety Valve Popping Test
When you slowly close the outlet valve of the 2nd chamber, the internal pressure of both
1st and 2nd chamber is increasing gradually. Check the gauge and confirm if the safety
valve opens at the set pressure.
6) Shut-off Test
3-way piston valve working test can be done by shutting-off air and electricity.
When shutting-off, flow direction of valve changes from overboard to re-circulation. You
can confirm it by the valve indicator.

13.5 Bilge Alarm Function Test
1) Oppm Test
1-1. Stop operating while at a zero setting.
1-2. Block the sampling water line.
1-3. Fill with clean (drinking) water into sensing module after cleaning inside.
1-4. Check '0" ppm in the display monitor.
1-5. In case over ‘O ppm’, inspect whether alien substances are inside.
Clean inside using brush and test again.

19



l OILY BILGE SEPARATOR

2) 5/15ppm Test

2-1. Check if ppm is rising by pouring diluted water to 5/15ppm into the sensing module.
2-2. If 5/15ppm is displayed on the monitor, red lamps are displayed on alarms No. 1
and 2 and the alarm occurs at the same time, then the 3-way valve on the outlet
side blocks the outboard discharge and changes to a recirculation direction.

3) The accuracy of the Bilge Alarm should be checked at /OPP Certificate renewal surveys

according to the manufacturers instructions. Alternatively the unit may be replaced by a
calibrated Bilge Alarm. The calibration certificate for the Bilge Alarm, certifying date of
last calibration check, should be retained onboard for inspection purposes.

(MEPC49/22/4.2.11)

manufacturer.

13.6 Check List

4) The accuracy checks can only be done by the manufacturer or persons authorized by the

No.

LIST

Result

Things to check before
operating the oily bilge

1) Check the inside of the oily bilge separator is full of fresh
water.

2) Ensure all piping and electrical connections comply with
drawings

3) Check the installation direction of the manual 3-way valve
(loose supply)

separator. 4) Check the pressure of backwashing water (Max. 2bar)
5) Air supply and pressure check. (6~8bar, Max 10bar)
6) Check the open / closed status of each valve for system
operation is normal.
1) Oil Level Detector detects the oil.
(Or press the manual push button)
1-1) Bilge pump stop (Lamp off of bilge pump)
Oil discharge 1-2) Oil discharge valve opened (Qil discharge lamp "On")
test 1-3) The 3-way piston valve(Backwashing Piston Valve) switches
to the backwashing direction
2 Panel . .
2) Abnormal operation of the oil level detector.
2-1) Abnormal alarm of oil level detector. (pump stop)
L ti
ong me 1) An alarm occurs when backwashing operates for more than
backwashing .
the set time
test
Overload test| 1) Overload alarm (pump stop)
3 Safety valve test 1) Check operation at set pressure.
4 Power-off test 1) Check. that 'the cﬁrect.lon of the 3-way piston valve is to
a recirculation direction.
1) Oppm check.
Bilge alarm 2) Check if the 3-way valve is in the overboard discharge direction
5 ppm test if below the set ppm

3) Check the alarm if exceeds the set ppm. Also, check if the

3-way piston valve is in the recirculation direction
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13. APPENDIX

Koino MULTI TIMING RELAY

KTM-3MN Series Multi timing relay

Miniature timer with multiple time ranges and multiple operating modes

FEATURE

¢ Compact size

e  Multiple operating modes and multiple time ranges.
e  Output and operation indicator with LED lamp

e Change settings in real time (DIP switch)

. Time error +5% max.

CLASSIFICATION
Mark Description
KTM-3MN 1 A2 2 e
KTM-3MN KOINO 3M New ( Multi timing relay )
1 1.2sec ~ 12min
3 3sec ~ 30min
7 1.2min ~ 12hour
TIME 9 3min ~ 30hour
Range 5 ( Order .
6sec ~ 60min
made )
6 ( Order )
6min ~ 60hour
made )
Al 100~120VAC
A2 200~230VAC
Input voltage
D1 12vDC
D2 24vVDC
— None 4PIN
e
iF 2 2PIN
DIMENSIONS
Output indicator (Orange) 2.6
— BN ERNEK l
- o || | |
ol = el €
Operation/Power (Red) P (-] :== == = l&
Timer running: Flicker(0.5 sec.) }== le] i@j
= i R |
Timer stop: Light ON
510 | | 51.9 | 14 213
| 63.9
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TECHNICAL DATA

KTM-3MNxAL1(2) KTM-3MNxA2(2) KTM-3MNxD1(2) KTM-3MNxD2(2)
1.2sec~12min / 3sec~30min / 1.2min~12hour / 3min~30Chour
ON DELAY , INTERVAL , FLICKER ON START , FLICKER OFF START

KH-RS-14M, KH-RS-14N ( KOINO - 14Pin Socket )
| 12vDC 24VDC

Time

Operating mode

Compatible sockets
Input voltage 100~120VAC 200~230VAC
90~110% of rated voltage

Operating voltage range
Power consumption 3VA max. | 1.5W max
100ms max. ( Power reset time )

2PIN = 220VAC, 5A ( Resistive ) / 4PIN = 220VAC, 3A ( Resistive )

Reset time

Contact output ratings

Relay Mechanical Minimum 10 million operations

Minimum 200,000 operations( 1800/ hour )
2PIN : 2C ( 2a2b ) / 4PIN : 4C ( 4a4b )

+0.5%, 10msec max. ( at the maximum time setting )

durability Electrical

Contact

Operating time deviation

Set deviation +5%, 50msec max. ( at the maximum time setting )

Voltage deviation +0.2% max. ( at the maximum time setting )

+2% max.( at the maximum time setting )
100MQ ( at 500VDC )
By noise simulator (pulse width: 100 ns/1 s, 1-ns rise)+2,000V

Temperature deviation

Insulation resistance

Noise-proof

2,000VAC 50/60Hz for 1Iminute ( between live-part and dead-part)
10 to 55 Hz, 0.5mm single double for 1 hour each in 3 directions
Approx. 30G ( 300m/s? )
AlEr B Operation: -10°C ~ +50°C ( with no icing)
Storage: -20°C ~ +55°C ( with no icing)
35 ~ 85% RH
P40
Case: ABS , Body: PC, Dial: PC

Dielectric strength

Vibration resistance

Shock resistance

Ambient humidity

Protection degree

Materials
Weight Approx. 40g
WIRING DIAGRAM

KTM-3MNLII[] KTM-3MNLI[I[]2
112 |3 |3 1 4
- (- (- - - -
5|6 |78 5 8
9 10 11 12 9 12
-_— ) . -_— ) .
13(-) 14(+) 13(-) 14(+)

* AC: 100~120VAC, 200~230VAC 50/60Hz

* DC: 12VDC, 24VDC Be careful when connecting wires. Contact 13(-), 14(+)
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DIP Switch settings

EX) 1.2sec~12min

Precaution

For DC power supply type, be sure to check the polarity of terminals.

ouT PW In case of 12VDC, 24VAC/DC model, isolated and limited voltage/current
E or Class 2 source should be provided for power supply.
= 12 — Do not use this unit at below places.
m | sec| 1
L] i - Places where there are severe vibration or impact.
H‘ E - Places where strong alkalis or acids are used.
L_A2|TimME b ‘:': .
Eu RANGE E 777 7 - Places where there are direct rays of the sun
— S— —— - Places where strong magnetic field or electric noise are generated.
Time setting Mode setting Installation environment
Time Time setting DIP ) - It shall be used indoor
Model ., Operating mode .
range range switch - Altitude Max. 2,000m
- [ - Pollution Degree 2
1.2sec | 0.05 ~ 1.2sec — MODE 1 ON DELAY 2
12sec 0.5 ~ 12sec -:IC- MODE 2 INTERVAL
KTM-3MN1x
1.2min| 0.05 ~ 1.2min | M | |MODE 3|  FLICKER OFF START
12min | 05~ 12min | e | [MODE4|  FLICKER ON START .
Timing Chart
3sec | 0.125~3sec | —pm
: Mod C
ode Timing Chart
30sec | 1.25 ~ 30sec |
KTM-3MN3x t i Rt t | Rt t-a i
3min | 0.125 ~ 3min :_-:' 5 Power 13-14 | ]
. . . - [ ] Time limit contact NC
30min 1.25 ~ 30min - 1-9. 210, 3-11, 4-12
. " - |
1.2min | 0.05 ~ 1.2min | — ON Time limit contact NO ‘ ‘
1-5, 2-6, 3-7, 4-8 F
12min | 05 ~ 12min | = DELAY - »
KTM-3MN7x Time limit output indicator F |
1.2hour| 0.05 ~ 1.2hour | —o Operation/Power indicator
12hour| 0.5 ~ 12hour E t ) At | t ) At ta
|
" . . - | Power 13-14 ‘
3min 0.125 ~ 3min f—— ]
u Time limit contact NC ‘
: . - | i
30min | 1.25 ~ 30min r——— 1-9, 2-10, 3-11, 4-12 l -
KTM-3MN9x
3hour | 0.125 ~ 3hour | T Time limit contact NO A
. INTERVAL 1-5, 2-6, 3-7, 4-8 -
-
30hour| 1.25 ~ 30hour - Time limit output indicator j,
Operation/Power indicator m M
*KTM-3MN5x, KTM-3MN6x: Order made only
g M g o B e & -
Power 13-14
= T
[ | Time limit contact NC
1-9, 2-10, 3-11, 4-12 _
FLICKER Time limit contact NO _
OFF 1-5, 2-6, 3-7, 4-8
START Time limit output indicator | |
Operation/Power indicator L L L
*t= time, (t-a)<t
5 . Power 13-14
*Rt= Reset time (0.1 sec. min.) [
L] Time limit contact NC
. o 1-9, 2-10, 3-11, 4-12
*2 PIN: Time limit contact NC(1-9, 4-12),| | FLICKER
ON Time limit contact NO
Time limit contact NO(1-5, 4-8) START 15, 26, 3-7. 48
Time limit output indicator
Operation/Power indicator
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Digital temperature controller

AX series

INSTRUCTION MANUAL

Safety information

Alerts declared in the manual are classffied to Danger, Warning and Caution by their criticality

/ANDANGER
A\WARNING
Z X CAUTION  |CAUTION incicates a potentilly hazercious situation which, if not avoided, may result in minor or moderate Injury

ADANGER

The electric shock may occur in the input/outout terminal so please never let your body and/
or conductive substance to be contacted by the input/outout terminal,

AWARNING

« Since this product is not designed as a safely used device the user must install double
safety equipment when this product is used for eguipment with possible fatal accident or
large property damage.

« The power switch and fuse are not installed on this product so users need to install them
separately on the outside. (Fuse rating : 250 V 0.5 A)

- Please supply in the rated power supply voltage in order to prevent this product from
breaking down or damaged.

« To prevent electric shock and to prevent malfunction, do not supply the power until the wiring
is completed,

« This is not designed as explosion—protective structure so avoid using this oroduct at places
where gas inflammabllity and explosive gases exist.

« Do not supply in the power until all wiring is fully completed in order to prevent the product
from breaking down and prevent users from getting electric shock.

« Do not disassemble, manufacture, upgrade and repair the product by yourself, Doing so
wil break down the product, generate the electric shock and cause malfunction to occur,

« Please turn OFF the product and disassemble the product. Not doing so will break down
the product, generate the electric shock and cause malfunction to occur,

« Blectric shock may occur when operating this product so please install this product to the panel and use it

ACAUTION

« The contents of this manual may be changed without prior notffication

« Please cneck for correct mode! type and specification

- Please check for any damage or abnormality may caused during shipment,

« Please use this product at folowing range.

Ambient temperature : =5 ~ 50 C (when installing them close to each other, max. 40 C) /
humidity : 35 ~ 85 % R.H (but without dew condensation)

« Please avoid the places where corrosive gas{especially noxious gas, ammonia and etc) and inflammable gas exist

« Please do not use this product at places where the vibration or impact is applied directly.

- Please avoid the places where liouid, oil, medical substances, dust, salt or iron contents
existlavoid place of pollution level 1 or 2)

« Do not clean the product with the organic solvent such as alcohols, benzene and etc. (Use neutral detergents)

« Please avoid the places where huge inductive interference exists and places where static
electricity/seff noise are generated.

« Display’s text cannot be seen due to the light of the sun outside or the bright lightning inside.

- Please avoid the places where heat accumulates due to the direct sunlight, radiation and etc

« We recommend using it at altitude below the 2000 m,

« If the device is touched or contacted by water then short—circuit and fire may occur so
please inspect the device carefully.

« With the thermocouple inout, please use the stated compensation cable,

(Using regular compensation cable will generate the temperature error)

« With the RTD input, please use the cable witn less lead—wire resistance and no difference in
the resistance among 3-wires, (Using regular cable will generate the temperature error)

« For the input signal wire, please avoid from the power line and load line in order to avoid

from the induction noise.

« Separate the input signal wire and output signal wire and if separating them from each other
is Impossible, then please use the shield wire for the input signal wire,

« For the thermocouple, olease use It as the un—grounding type.

(When using the grounding type, malfunction may occur due fo the electric leakage)

« When there are toc much ncises generating from the power, we recommend using the insulation
Trans and noise filter. Noise filter must be mounted 1o the pane! or efc that is grounded and
please try to make the wiring of output and power terminal meter as short as possible.

- Tightly twisting the power ine meter will reduce the noise generation

« If aarm function is not set properly, alarm will not be generated when it should so please
check for the operation before running the product.

« When replacing the sensor, please turn OFF the power

- If operation frequency s too high (such as proportional operation and etc) and connecting
the maximum rated load to output relay will shorten the life expectancy therefore, please use
the auxiliary relay. We recommend using the SSR output tyoe in such cases.

— When using the electrical switch: Set proportional cycle min 20 sec
— When using the SSR: Set proportional cycle min 1sec

+ Do not wire anything to the un—using termina

« Please check the polarity of terminal before wiring.

« When installing this product to the panel, please use the authorized switch or circuit
breaker (authorized by IEC60947—1 or IFEC60947—-3)

« Please install the switch or circuit breaker close to the operator for users'convenience

« Because switch or circut breaker is being installed, please make a note on the panel that
operating the switch or circult breaker will block the power.

DANGER Indicates en imminently nazardous stuaton wiveh, if not avoided, will result in deatn or seriols inury

WARNING irdlicates & potentially hazercous situation which, if not avoided, couid resUit in death or serous injury

« We recommend the continuous inspection and repair in order to use it safely for a long pericd of time.

- Some parts in this product have life expectancy and gets old as time elapses.

« The warranty period is one year including the parts only under the condition where the
product is used properly

« It needs the preparation time for contact outout when supplying in the power. When
applied as signal to the external interlock circutt and etc. please jointly use the delay relay.

« When changing the instrument or if the product broke down, users can replace with the
prepared product but even suffix code stays same, operation may differ due to the
parameter difference so please check for the compatioility and perform such action.

« Before using a temperature controller, there could be a temperature difference between PV
of the temperature controller and the actual temperature so please operate the temperature
controller after compensating the temperature difference appropriately.

Suffix code

Model Code Information
AX [~ i [ | Digital temperature controller
2 AX2: 48 X 96 mm
3 AX3:96 X 48 mn
Dimension| 4 AX4 148 X 48 mn I
7 AX7 172X 72 m
9 AX9 1 96 X 96 mn
1 SSR + Relay! + Relay2 Relay or SSR as control
2 SSR + Relay! + Relay2 + Relay3 g:fr::(;e Sectt?: Ii]gge)
Olipltsseetion 1B SSR + Relayl(Form c) + Relay? Only for AX2, 3,7, 9
2B SSR + Relayl(Form ¢} + Relay? + Relay3
3 4 - 20 nA + Relay? Current output as control
4 4 - 20 nA + Relay? + Relay3 output
Power supply voltage| A | 100 — 240 V AC 50/60 Hz

% Form C : Normal close type contact

% Relay output operates as control output, alarm output and LBA output depending on the
internal parameter setting.

Input

Multi input (selectable in operator setup mode)

Input selection « Thermocouple : K, J, R, T (IEC)
+ RTD : Pt100 Q(IFC)
Input sampling time | 0.1 sec
Input impedance 112 max

10 Q/ 1 wire max (RTD),
but resistances among 3 wires should be same

Allowable wiring
resistance

Allowable input voltage | 10 V DC max

Performance

+0.3 % of F.S %1 digit

Display accuracy (In case of R type, 1.0 % of +1 digit in the 0 ~ 600 T range)

Insulation resistance | More than 20 MY, 500 V DC for imin (Primary terminal—Secondary terminal)

Dielectric strength 2300 V AC 50/60Hz, for 1 min (Primary terminal-Secondary terminal)

Range and input code

Classification Code | Input type R

Celsius (') Fahrenheit (F)

Vi 2 -100 ~ 1200 ~148 ~ 2192

re ~100.0 ~ 500.0 —148 ~ 932

Thermocouple dJ J ~100.0 ~ 500.0 148 ~ 932

- R 0 ~ 1700 32 ~ 3092

t T =100.0 ~ 400.0 —148 ~ 752
RTD PE | Ptioo @ —100.0 ~ 400.0 1480 ~ 752.0

Control function and output

« Control type : PID control, P control, ON/OFF control
« Auto—tuning : PID operation by the auto—tuning
« ON/OFF control : When PV ) SV, it generates 0 % outout.
When PV { SV, it generates 100 % output. (Only when control hysteresis is 0)
« Manual reset : Users set within the range from 0 % to 100 %.
« Control outout operation : Direct action/Reverse action (selected by the parameter setting)
« Control output : Relay output/voliage puise ouiout (SSR output) * Selected by the parameter setiing
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1a contact, 3 A 240 V AC. 3 A 30 V DC (Resistive load) @ Alarm output LOCK

« Relay outout can be selected maximum 3 and relay control output It the AingH value is ON, Alarm is not cancelled evenif 1 becomes the alarm cancel condtion.
Relay is displayed as RLY1. It users want o stop the alarm forcedly, please press the o key for approx 2 sec.

« Alarm outout 2 contacts (AL1, AL2) and LBA outout are assigned

oy the users among RLY1, RLY2 and RLY3 B LBA (Loop Break Alarm)
cYe 12 —15 V DC oulse voltage |BA function starts to measure time from the moment when the PID computed value
SSR PHA (resistive load min 600 Q) becomes 0 % or 100 %. Also, from this point, this function detects heater break, sensor break
420 | Acouracy 05 % of F.S, Riople Voo : 03 % of F.S, Resistive load : Max 600 Q manipulator malfunction and etc by comparing the changed amount of measured value in

each set time, Also, it can set the LBA dead band in order to prevent any malfunction to
happen in the normal control loop.

Speciﬁcaﬁon @ When control output value which obtained by PID operation is 100 %,

If the temperature does increase more than L By value within the LBA set time,

Model AX2 ax3 | axa | Axz AX9 S mp———
Power supply vottage 100 — 240 V AC 50/60 Hz @ When control output value which obtained by PID operation is 0 %,
Voltage fluctuation +10 % of power supply voltage If the temperature does decrease more than LbHu value within the LBA set time,
Power consumption 55 VA max LBA outout will become ON
Arioient temperature 5~B0C W Timeshare cycle control and phase control of Voltage pulse output
Ambient humidity 35 ~ 85 % RH (But without dew condensation) When selecting the control outout type 25 SSR, users wil be able fo select the types for valtage
- pulse output. The timeshare cycle control turns ON/OFF tne outout oy proportioning the certain
Vipration (resistance) | 10 — 55 Hz, 0.75 mn, X Y Z each in X, Y and Z directions for 2 hour ime to an output amount in cycle, Set the cycle of control output inthe [k parameer,
Shock (resistance) 300 m/s* to 6 directions each 3 times Witnin the: half cycle of power wave shape, the phase control (depencing on an outout amount)
Weight 3209 | 320¢g ‘ 180 g | 300 g ‘ 400 g controls an output amount by computing the output ON phase. However, when using the phase
% Weight included the weight of box control, users must use the RANDOM ON/OFF type SSR.
Control type Load current with 50 % of output
Function and name of each part —— 0% 0 AC UNE oyolo

Phase control ,\ ,\ '\ |\ ,\ ,\ |\ l\
@ Process value (PV) LK V'V V V7V U V7

AC LINE cycle

(@ Operation indators ———| @ Set value (V)

® Mode Key
JA\ JANAN
® Shift Key @ Up Key Timeshare cycle \/ \/

@ Down Key conlro 50 % of control output cycle
Control output cycle
No Model Information
® ) i
@ | Process value (PV) | Display the current temperature in the operation screen Parameter Composmon
@ Set value (Sv) Display the set temperature in the operation screen
. change the operation screen, increase the set value, move Power On
@ o Up Key P e B o
1o the parameter setting mode i | =S+ 2 sec
@ | Operation L
@ ° Down Key | Decrease the set value, move to the parameter setting mode ! mode ! 6 2sec
+ Shift to the set value digits | i 1T | —
©| P | Shittkey | «Move from operation screen  users ! ; User setup: mode: Oporator setup mode
» Move from operator — setting mode } Current temperature } . )
~ + Move from operation screen — users 1| Set temperaure || 2 sec
e @ Mode key' | Move from operator — setting mode i m ‘kf = % 3 5"' ‘ mﬂ
g EY
[AT) Light ON with the PID auto tuning }’W‘ mmrme} ’—HIX‘T‘
I ! T
fouT Light ON with the control output operation 1| Amount of output |} l,,,,
@| AL Oatefint Light ON with the Alarm1 operation ; ‘ AL AlH ‘
\’ indicators | 9 P |
(A2 Light ON with the Alarm2 operation ‘ R lqb ‘ ! !
[ |
Light ON with the Loop break alarm operation | ! I
S AL
A ’ ; ALZH !
Main function explanation f'?
B PID auto tuning (A.T) function [ A2db |
T
Auto tuning function measures, computes and sets the optimum PID or ARW constant
automatically. After supplying power in and while temperature is increasing, press the set key UJR‘:
ED and @ key synchronously for 2 sec. 1o begin the auto tuning. When auto tuning is i !
finished, tuning operation will be ended automatically. Lbﬂu ) !
I l |
. 1 I
B hollt display i | [LbARd ] i
When input break (sensor break) occurs or exceeds the maximum temperature range, halfk ! 'l
will be displayed in the measured value dispiaying unit. ] ﬁ Lol ‘
I ] !
I
B Alarm !
® Using the alarm 1
AX series supports 2 independent alarms (AL1and AL2). These alarms can allocate AL1 or
AL2 signal in the RLY1, RLY2 and RLY3 and be used. If alarm signal is not allocated in the
RLY1 to RLY3 then the menu related to the alarm will not be displayed.
® Alarm hold action
If there is no standby action function, supply the power in then tne LOW alarm wil become
ON while temperature is increasing.
In orcler to prevent the low aiarm to become ON during temperature is increasing, add the
standby action function so from the point when supplying in the power to until the value goes :
beyond the set value, it can prevent the low alarm to be operated. L i
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B Operation mode Ar | Menelresst |00~ 1000% wihPconiol | SOB
Supplying in the power after finish wiring will display the current temperature, Pressing the a
key will display the set temperature and outout amount alternatively on the set value (SV) HHS Control hysteresis |FUS 0 ~ 100 % (Terperatue unt) With ON/OFF cortrol E
displaying unit Po V%uh‘ﬁnu‘pjmgggﬁ 0~ 100 % Atal fimes g
B User setup mode nan :Notusng When oupu
User setup mode is the setting mode that sets the set value that is changed by users I'L H , Retay Tois08y RL | Aarm 1 ouput salectionis 1or 2 nan
frequently such as alarm set value and loop break alarm (LBA). It made the parameter of user RLZ :Aam 2 oupu and gLk is rot
setup mode to be displayed on the operator setup mode that allows users to set easily Lh R :LBAoupu RLY
(divided the setting level).
non :Notusing
B SV setting Ri { Al Touput
@ In Operator Setup Mode, When the valus of §yF paramster is gy, you can change the I'L H E Rty 2 propetty RL2 :Aam 2 oupu Aalines AL
value with (), €D, @ ac press the &) key to set up. LbA :LBAouput
@ In operator Setup Mode, When the value of §uf is gFF, vou can change the value in
Su parameter with €3, €3, @ ard Press @3 key to set up. non :Notusing
*Alarm 1 output
Symbol . Display Default R AT ALt Alall times
) Lists Information condiion | value (5) L Y3 roer 3 popery RL2 :Aem 2 oupu {Optior) RLe
Gy | settemperature |EUO ~ 100 % atalltimes | EU 0% LbA :LBAoupu
AL fL | Aam 1 low vale EU 0% A tad f\A\e;m 11mod§ non :Not using -
1 or S
AL | warm 1 highvaue EU100% : L HL‘Ogh airm
When =~ Low alm
A idb | Aam 1 dead zone | EU O ~ 100 % or EUS 0% = 4 Aem2mode | . .
EUS 0 ~ 100 % ARLL:" R2Ad| ‘a1 | T e wtinengs )
AL2L | Aerm 2lowvalue | temperature unit SD“S EU 0% 1 Alarm not within range
ALK | Aam 2 high value EU100% R EY| nemivpe | BbS : A8 (Aosolue darm) when Al orAz | pue
Adb | Aam 2 dead zore LS 0% A EE Y| mamzype | dFy : DEV Devialion alarm) is setin
%
R H | #iam | sandoy mose | < OFF ot using the siandby made) RY.213 FF
LbRE | Loop break alarm fime | 0 ~ 7200 second When 480 2H | tem 2 tandoy oce | @A+ ON (using the stanby mode) 2
L hf | loopbrakaam emperhee | 0 ~ 100 T (F) se\z_lB\ﬁIﬁe 2 A fdY| Hem 1 delay time i B 0
-~ sec
L bR | toopbesk am dexs e | 0~ 100 'C (F) RUM 2 R dY| e 2 ceay ine
- NO LOOK furcton lDH Aarm 1ouput LOGK | o F : Alam output return action
1 oo s o [O0K val EE.DH Alrm Zouput LOCK | @« Alrm output mainiain action of F
- Operator sefup mode ; ata T
Lol REYLOOK Auo-tuning prohibited times 0 SuF Chenge 3\\/ onthe | g F - Nochange 8V A3l fimes on
operalion on : Change 3V
£ Operator and user selup mode LOCK. e

B Operator setup mode

Operater setup mode is the seting mode that sets the specification of temperature controller
when engineer installs it for the first time. Pressing theakey and o key synchronously in
the operation screen or user setup mode will enter into the operator setup = and n keys
ore more time for 2 sec will return to the operation screen.

Symbol . Defauit
=Y Lists Information Display condition s
B 1= K nemccoupe st dispy e cecre pors)
F2 = temonoupk ol iy the cesinel pirs)
3 :J thermocouple
’ nP Input condition A al times H l
r R hermocouple
}: T thermocouple
PE :R1D P00 ©
an k Terperature unit |/ °F option A al times U[
ON (YES)
n
dP Decimal point OFF (NO) Select decimal poirt o
b RS |inout compensation|-100 ~ 100 (sensar nput vl + BAS) A2 times i
F’ Lt Input fiter time |0~ 120 sec. Aral times i
SL H Hih setting limfetion | EU O ~100 % A al times fzﬂﬂ
SLL Low setting limfietion (EU 0 ~100 % A al tmes = lﬂﬂ
G5 SR operaiing voliage pulse 0P | When output
ﬂ[kr CRtaRHpITEe LY relay ouput selection 1or 2 55¢
GGk | Vowepu [ YL < Timeshars proportional contel | When selecied SSR e
r. oupd type | PR - 3SR phase corfol{confinaously popordining) | Conirol output
Control output N When §§ek 5 CIC
Ek oycle FOnneEs o gfkrisRY 3
Control outpat | £ Eu: Reverse ation (reating contrd]
r. A al times rE
Ek d aclion dl #: Direet action (eodling cortich u
- ] d :P.D control
E k £ Conroltype P : P cantrol {penortonl cono) A al times Pid
prof :ON/ OFF conirol
P | Proportional band |1(0.1) ~ EUS 100 % Uhenite ol ONCFF corinl | 30
} | wegaltime |0~ 3600 sec Witti PID contrel | 2H
d| Dervaivetine |0~ 3600 sec With PID control 31

How to disassemble FND from case

® AX4

® AX2
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* 15 ppm Bilge Separator muaufactared by Georim Engineéring Co., Lid
10 speciicationjmssembly duwing No. : GRS-SOEB-01  Date : 2004.1009

* Coalescer manutocured by Geoviy Enginecting Cou Lid,
1o specificaonfasseably draving No. ; GRS-SOEB-DOS  Date : 2004.10.09

Contol equipment mamfactured by Georin Enginsering Co, Lid
to specificaonjassembly draving No. : GRS-SOEB 04, GRS-50.001

Supply pump capaciy 50 mit L Motor kw
nting : 12 kw

Maximun throughput of sysen : 50 /b
1f iepal feed pump is ot fied st method proposed for ensuring maximim throughput
sysen is not exceeded

Sy of s, it ot ot 3 e i with s S o e,

Liming condi oo bilge sepsrtor s fited with esting focliy,

Te o e e e 5

Officil stamp
- Miisuy of Masime Afsirs and Fihries

=
| o N, 54
9

- J

~

ot sady e 0575 |

N

DNV-GL
EC-TYPE EXAMINATION Hebaoosdon
CERTIFICATE
T o Sema i
s s to certity:
15p0m)
Georim Engineering Co., Ltd.
Busan, Republic of Korea
.
i A oo 9, T e WP A7)
e amig 0t 14 10 e e o s

L]

mmmﬂ e

IMO TYPE APPROVAL

* DNV-GL MED-B

4 N

DNV-GL
QS - CERTIFICATE OF e
ASSESSMENT - EC

sopicat Dt Sy o 2 e 199 o i Equn
SRR Sy P o S e

This s to certify:

Georim Engineering Co., Ltd.
Busan, Republic of Korea

e A1/,

ez WKl KICD AT
TS AT ISR F SUPPRG

CBIIETETLCTBO
0 THTIOBOM OJIOBPEHII CENIAPATOPA
HEQTECOEPRAUIIX um HA 15 M

e Crereme

euted ooy o 0875

o

_/

* DNV-GL MED-D

TEL. +82-51-831-2929, FAX.
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& Clean Sea, The Better Environment
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