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Foreword

The CYeco ™ BWMS ballast water treatment system is a ship ballast water treatment
system designed and manufactured based on the International Convention for the Control and
Management of Ships’ Ballast Water and Sediments promulgated by the International Maritime
Organization (IMO) in 2004. To prevent, minimize and eliminate risks to the environment,
human health, property and resources from the transfer of harmful aquatic organisms and
pathogens.

Seagoing ships complying with the provisions of Convention B—3 shall be equipped with
ballast water treatment systems to ensure that the discharged ballast water meets the D-
2 discharge standard. The system is applicable to the ballast water treatment of all ocean—
going ships.

The purpose of this manual is to provide users and operators with a concise and
detailed description of the technical and operational aspects of the CYECO ™ BWMS Ballast
Water Treatment System, as well as important information on routine maintenance.

See also CYECO ™ BWMS Site Disclosure Service Manual for the installation and start-
up of the system.

System commissioning and initialization, see also CYECO ™ BWMS Commissioning Delivery
Manual.

Users should read this manual carefully and receive training on relevant safety
knowledge. Personnel without sufficient training in electrical, mechanical and safety
aspects, lack of sufficient understanding of the technical principles and operation of
system equipment, and lack of necessary professional knowledge shall not carry out the
operation and maintenance of relevant systems and equipment.

If you have any questions about the information and procedures described in this
manual, please consult Shanghai Electric Chuanyan Environmental Protection Technology Co.,

Ltd. in a timely manner, and we will provide you with a satisfactory answer.
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Definition

(1) Ballast water management system (BWMS): means any system that treats ballast
water to meet or exceed the ballast water performance standards specified in
Regulation D-2. Including ballast water treatment equipment, all associated control
equipment, monitoring equipment and sampling facilities.

(2) Ballast water management plan: means the document describing the ballast water
management process and procedures on board each ship as described in Article B-1 of the
Convention.

(3) Ballast water treatment equipment: equipment that uses mechanical, physical,
chemical or biological treatment methods alone or in combination to remove, harmlessly
dispose of, or avoid the ingestion or discharge of harmful aquatic organisms and
pathogens in ballast water and sediments. During the voyage, the ballast water
treatment equipment can work when the ballast water is injected or discharged, or at
the same time.

(4) Ballast Water Management Convention means the International Convention for the

Control and Management of Ships’ Ballast Water and Sediments.

(5) Active substance: means a substance or organism, including a virus or fungus,
that has a general or specific potent or adverse effect on harmful aquatic organisms
and pathogens.

(6) Control equipment: equipment installed to operate and control the ballast water

treatment equipment

(7) Testing equipment: equipment installed to evaluate the operational effectiveness

of ballast water treatment equipment.
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Part I: Operation Manual

1 Cyeco™BWMS System Description

1.1 Standards and specifications

® 1MO International Convention for the Control and Management of Ships’ Ballast Water

and Sediments (2004)

® MPEC. 300 (72) Resolution Ballast Water Management System Approval Rules (G8)
1.2 Cyeco™BWMS Process Description

1.2.1 Cyeco™BWMS Process

Cyeco ™ B WMS Ballast Water Treatment System is an online secondary treatment system
that combines 100% pure physical process, mechanical filtration and ultraviolet (UV)
disinfection technology to effectively treat and manage the ballast and discharge of
ship ballast water. Filters greatly reduce the sediment load in ballast water and remove
large organisms. Ultraviolet disinfection equipment kills plankton, viruses and other
microorganisms.

The Cyeco ™ B WMS Ballast Water Treatment Unit uses a high pressure backwash self-
cleaning filter to pre—treat the ballast water, followed by a medium pressure UV
disinfection system to sterilize the seawater. The device system (filter and UV
sterilization device) is connected in series to the ballast water pipeline system, so
that the incoming and outgoing seawater can be effectively treated online

Cyeco ™ BWMS processes ballast water during ballast and discharge. The process will
not cause interruption of system operation or affect the operation time of ballast and
discharge. The control system controls the automatic operation of relevant valves

according to the PLC program.

1.2.2 Cyeco™BWMS System Features
® Safe and reliable, without adding any chemicals
® No toxic byproducts

® (Compact design
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® Simple operation and automatic operation
® (onvenient maintenance and low cost

® No corrosion problem

® Reduce sediment in ballast tank

The Cyeco ™ BWMS Ballast Water Treatment System provides GPS signal access to
effectively record vessel position and time/date of operation data, which is stored on
the memory card of the control system. The Cyeco ™ B WMS Ballast Water Treatment System
continuously monitors the operation of the Ballast Water Management System; Operation
and fault data are stored in the system memory card, valid for two years; The recorded

data can be downloaded and viewed through the data interface.
1. 2.3 Cyeco™BWMS Technical Specifications

® System composition: self-cleaning filter, ultraviolet sterilization device,

pipeline system and control system
® Power supply: 3-phase AC 380/440V, 50/60 HZ
® Design pressure: 0.8 Mpa
® Salinity: Unlimited
® Temperature: Unlimited
® Retention time: 24 hours

1.2.4 Cyeco™BWMS Emission Standard

Cyeco ™ BWMS Ballast Water Management System series products, using pure physical
process of filtration and ultraviolet disinfection, effectively treat the ship’s ballast

water and meet the D-2 discharge standard required by IMO Convention.
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1.3 Cyeco™BWMS Process Flow Description

Cyeco"BWMS is controlled by PLC, and the touch screen man—-machine interface is used

for operation display and operation.

1.3.1 PFD

T

See the attachment for the process flow of Cyeco BWMS pipes and valves:

Cyeco/TD04-4003-D003; Cyeco' BWMS PFD Drawing.
1. 3.2 Operation of self-cleaning filter

The self-cleaning filter uses a filter screen to intercept sediments and large
aquatic organisms in seawater and play a filtering role. The system uses differential
pressure detection instrument to automatically detect the filter resistance of the
filter screen. When the filter resistance increases due to the accumulation of filter
intercepts on the surface of the filter screen, the system will automatically clean the
filter screen under the control of PLC according to the differential pressure detection
signal. The interceptor on the filter surface of the filter screen is cleaned through
the decontamination suction nozzle on the inner side of the filter screen.

The decontamination suction nozzle is driven by a motor through a central shaft,
performs axial and circumferential composite motion along the surface of the filter
screen to generate spiral scanning, and forms a cleaning surface under the action of

negative pressure dirt suction to complete the cleaning of the filter screen.
1. 3.3 Operation of UV Disinfection Reactor

Medium pressure ultraviolet disinfection equipment uses ultraviolet light to kill
plankton, viruses and other microorganisms for biological inactivation. The ultraviolet
light is generated by a medium—pressure ultraviolet lamp arranged in a reaction cavity of
the ultraviolet disinfection device. The medium—voltage ultraviolet lamp is sealed and
fixed in the quartz sleeve, controlled by PLC and powered by electronic ballast. The
irradiation intensity of ultraviolet rays is automatically detected by the UV intensity
detection probe and the detection signal is transmitted to the system PLC. The temperature
of the cavity of the ultraviolet disinfection device is detected and monitored by a

temperature sensor fixed on the cavity.
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1. 3. 3.1 Preheating and cooling of UV lamp tube

In order to ensure stable ultraviolet intensity output, the ultraviolet lamp tube shall
be preheated for a certain period of time (about 3 minutes) from lighting to stable
operation, so as to ensure stable irradiation dose and play a predetermined role in
sterilization. Therefore, whether it is ballast operation or discharge operation, the UV
system needs a certain period of preheating process after the lamp is powered on.

In order to reduce the influence of the residual heat of the lamp tube on the service
life, the medium—voltage ultraviolet lamp tube should be cooled for a certain period of
time after being shut down and powered off;

Preheating and cooling are carried out automatically under the control of PLC program,
which is realized by the internal circulation of the return pipeline inside the system.
The heat of the medium—voltage ultraviolet lamp is taken out and dispersed in the seawater
through the internal circulation.

The backflow internal circulation is cooperatively switched by the opening of the
backflow valve and the closing of the flow regulating valve, so that the seawater medium

flows back to the inlet of the ballast pump.

A Lack of delayed cooling may lead to serious damage to the UV tube.

1. 3. 3.2 Cleaning of UV lamp

During the operation of the UV unit, when the penetration of ultraviolet rays is
affected due to the adhesion of viscous substances in the seawater medium or scaling on
the outer wall of the quartz sleeve, the system PLC will automatically clean the quartz
sleeve outside the UV lamp tube under the control of the automatic detection signal of
ultraviolet light intensity.

Cleaning of quartz casing: driven by the motor, the cleaning shaft drives the cleaning
ring to reciprocate to clean the quartz casing.

1. 3.4 Ballast flow

The ballast operation is controlled by the PLC program, and the running flow is
automatically detected by the electromagnetic flowmeter in the system pipeline. During
ballasting, the seawater flows through the self-cleaning filter to remove large particles

and microorganisms, and then enters the ultraviolet cavity for sterilization. Filter
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pretreatment is also effective in preventing the accumulation of sediment in the ballast
tank. The automatic backwash sewage of the filter is automatically discharged back to the
ballast water intake point. Under the control of the system PLC, the ballast process

automatically completes the preheating and ballast operation.

1.3.4.1Ballast preheating

After the ballast program is started, the system automatically executes the ballast
preheating program first, and then automatically executes the ballast operation.

Ballast preheating process: the ballast pump pumps seawater from the subsea valve box,
filters it through the self-cleaning filter, disinfects it through the ultraviolet unit,
and then returns it to the suction inlet of the ballast pump through the return valve. The
excess heat of the UV lamp tube is taken out in the backflow process and dispersed into
the seawater medium to achieve the purpose of preheating the medium—pressure ultraviolet
lamp tube.

In order to ensure the operation safety, the electromagnetic flowmeter is used to
detect and monitor the medium flow in the backflow process to prevent the backflow failure
from affecting the safety of the lamp tube.

™

See the attachment for the operation process of Cyeco BWMS ballast preheating:

Cyeco/TD04-4003-D003; Cyeco' BWMS PFD Drawing-Ballast Preheating.
1. 3. 4.2 Ballast

After preheating, the system will automatically open the flow control valve according
to the PLC program for flow control and regulation, and close the return valve at the same
time, and the program will automatically switch to ballast operation.

Ballast process: the seawater from the outboard is pumped by the ship’s ballast pump
from the subsea valve chest, measured and detected by the electromagnetic flowmeter, and
enters the Cyeco ™ BWMS system. The PLC automatically opens the inlet valve of the filter
according to the program. After being filtered by the filter, the seawater enters the UV
unit for disinfection treatment. The flow is controlled by the flow control valve at the
UV outlet. The treated seawater is sent to the ballast tank of the ship until the ballast
operation is completed.

In the process of ballast operation, the system detects the running flow and UV dose

in real time, and controls the flow and UV dose in real time according to the set parameters.
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The seawater treated by BWMS is sent to the ballast tank.

Filter wash fluid during ballasting is automatically discharged overboard.

See the attachment for the ballast operation process of Cyeco BWMS:

Cyeco/TD04-4003-D003; Cyeco™ BWMS PFD Drawing—Ballast.

1. 3.5 Discharge process

Because the seawater entering the ballast tank has been filtered in the ballast stage,
the filter 1is bypassed when discharging, and the seawater is only disinfected by
ultraviolet equipment to sterilize the ballast water again. Effectively kill the residual
aquatic organisms and pathogens in the discharged seawater, and ensure that the quality
of the discharged water fully meets the D-2 requirements, so as to ensure that there is

no transfer of foreign organisms and pathogens.

1.3.5.1Drain preheating

If the ballast operation is the same, the discharge operation also includes two stages
of preheating and discharge. When the drain sequence is activated, the system automatically
performs the warm—up sequence first and then the drain sequence

Discharge preheating process: the ship ballast pump sucks seawater from the ballast
tank, sends it to the ultraviolet cavity for disinfection, and then returns to the ballast
pump inlet through the return valve. The excess heat of the UV lamp tube is taken out in
the backflow process and dispersed into the seawater medium to achieve the purpose of
preheating the medium—pressure ultraviolet lamp tube

In order to ensure the operation safety, the electromagnetic flowmeter is used to
detect and monitor the medium flow in the backflow process to prevent the backflow failure
from affecting the safety of the lamp tube.

Cyeco"BWMS discharge preheating operation process is detailed in the attachment:

Cyeco/TD04-4003-D003; Cyeco' BWMS PFD Drawing-Discharge Preheating.
1. 3. 5. 2 Discharge

After preheating, the system will automatically open the flow control valve according
to the PLC program for flow control and regulation, and close the return valve at the same
time, and the program will automatically switch to the discharge operation.

Discharge process: The seawater from the ballast tank is pumped by the ship’s ballast
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pump, measured and detected by the electromagnetic flowmeter, and enters the Cyeco ™ BWMS
system. The PLC automatically opens the UV inlet valve according to the program, enters
the UV unit for disinfection treatment, regulates the flow through the flow regulating
valve at the UV outlet, and discharges the treated ballast water out of the shipboard
until the discharge is completed

In the process of discharge operation, the system detects the operating flow and UV
dose in real time, and controls the flow and UV dose in real time according to the set
parameters. The seawater treated by BWMS is discharged overboard.

The Cyeco ™ BWMS emission operation process is detailed in the attachment:

Cyeco/TD04-4003-D003; Cyeco' BWMS PFD Drawing-Discharge.

1. 3.6 Sweep process

The cleaning process is a special discharge process. Due to the large amount of
sediment at the bottom of the ballast tank, it is also necessary to be pretreated by a
filter when discharging, which is applicable to the tank sweeping process. When sweeping
the cabin, the seawater flows through the self-cleaning filter to remove large particles
and microorganisms, and then enters the ultraviolet cavity for sterilization. Pretreatment
of the filter can effectively treat the sediment in the ballast tank. Filter automatic
backwash sewage is automatically discharged back to the bilge. Under the control of system

PLC, the cleaning process automatically completes the preheating and cleaning operation.

1. 3. 6. 1 Sweep preheating

After the cabin sweeping program is started, the system first automatically executes
the cabin sweeping preheating program, and then automatically executes the cabin sweeping
operation.

Sweeping and preheating process: seawater is pumped from the bottom of the ballast
tank by the sweeping pump, filtered by the self-cleaning filter, then disinfected by the
ultraviolet unit, and then returned to the suction port of the sweeping pump through the
return valve. The excess heat of the UV lamp tube is taken out in the backflow process and
dispersed into the seawater medium to achieve the purpose of preheating the medium—pressure
ultraviolet lamp tube.

In order to ensure the operation safety, the electromagnetic flowmeter is used to

detect and monitor the medium flow in the backflow process to prevent the backflow failure
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from affecting the safety of the lamp tube.

See the attachment for the operation process of Cyeco 'BWMS cabin sweeping and
preheating:

Cyeco/TD04-4003-D003; Cyeco' BWMS PFD Drawing-Strip Preheating.
1. 3. 6.2 Sweep the cabin

After preheating, the system will automatically open the flow control valve according
to the PLC program to control and regulate the flow, and close the return valve at the
same time, and the program will automatically switch to the operation of sweeping.

Sweeping process: the seawater from the ballast tank is pumped by the ship’ s sweeping
pump from the bottom of the ballast tank, measured and detected by the electromagnetic
flowmeter, and enters the Cyeco ™ BWMS system. The PLC automatically opens the inlet valve
of the filter according to the program. After being filtered by the filter, the seawater
enters the UV unit for disinfection treatment. The flow is controlled by the flow control
valve at the UV outlet. The treated seawater is discharged out of the shipboard until the
cleaning operation is completed

In the process of sweeping operation, the system detects the running flow and UV dose
in real time, and controls the flow and UV dose in real time according to the set parameters.
The seawater treated by BWMS is discharged overboard

Filter cleaning fluid during sweeping is automatically discharged to the bilge.

See the attachment for the ballast operation process of Cyeco BWMS:

Cyeco/TD04-4003-D003; Cyeco' BWMS PFD Drawing-Strip.

1. 3.7 System shutdown

After the operation of ballast, discharge and tank sweeping, manually click the
”shutdown” button on the touch screen to start the shutdown procedure and realize the
shutdown operation.

After the shutdown program is started, the system PLC will first open the return valve,
then close the flow control valve, switch the system pipeline to the return state, and cut
off the system water outlet. After the flow control valve is completely closed, the system
PLC will automatically shut down the power supply of the electronic ballast to the UV lamp.
Maintain a certain backflow state, and stop the ballast pump and (/or) stripping pump

after the lamp tube is cooled enough, and then the system is shut down.
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Cyeco ™ BWMS automatically reverts to the initial standby state after a shutdown.

1. 3. 8 Bypass

In case of emergency, the bypass mode can be opened, and the ballast water will not
flow through the ballast water management system.

Warning: Any bypass action will be recorded by the system and stored for 24 months

The Cyeco ™ BWMS bypass operation process is detailed in the attachment:

Cyeco/TD04-4003-D003; Cyeco" BWMS PFD Drawing-Bypass.

1. 3.9 Emergency stop

When an emergency occurs and the BWMS needs to be stopped immediately, press the
emergency stop button. The following will occur:

® All components of the BWMS will stop immediately.

® VWhen the button is pressed, all valves will be closed. This will prevent accidental

discharge/ballasting.
® [f necessary, the operator should shut down the ballast pump.
® An audible and visual alarm will be activated and an emergency stop action will be

recorded.

To disengage the emergency stop, turn the knob clockwise. The system will then enter
the start—up procedure described in chapter 3.9.5. When the start—up procedure is complete,
the system will enter the standby state. The system will not restart from where it left

off and should be restarted from the beginning. The action is logged.
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1.4 Cyeco™BWMS system composition

The Cyeco ™ BWMS Ballast Water Treatment Unit consists of:

® Sclf-cleaning filter unit
® [V disinfection unit

® Piping system

® Detection instrument

® C(Control System

® Sampling device

1.4.1 Self-cleaning filter unit

1.4.1.1 Effect of Filter Pretreatment

Purpose of filter pretreatment:
® Intercepting organisms and sediments larger than 50 microns in water
® Reduce sediment in ballast tank

® The transmittance of the ultraviolet lamp is improved, so that the sterilization

efficiency of the UV device is improved.

The self-cleaning filter is installed at the outlet of the ballast pump, with
continuous filtration and automatic backwashing. The backwashing does not affect the
filtration operation. It is a mature and convenient automatic filtration system.

Pretreatment with a filter fineness of 50 microns is effective enough for medium

pressure UV sterilization technology.
1.4.1.2Filtration principle

For ballast water treatment, Cyeco ™ BWMS filters raw water using a two—stage series

of coarse and fine filters.

® Filtration by coarse filter screen: the raw seawater enters the filter from the
water inlet and passes through the coarse filter screen to preliminarily intercept
the large—scale granular mechanical impurities, so as to avoid the mechanical

blockage of the post—stage decontamination suction nozzle;
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® Fine filter screen filtration: the filtration precision is 50 microns, the
impurities and organisms larger than the filtration precision are intercepted by
the filter screen, and the filtered seawater flows out from the water outlet, so

that the treated water is filtered.

50 um filter
layer
Support
Structure
Protecti Protecti
ve ve

Layer Figurel: Filter structure Layer

1.4.1. 3 Composition of self-cleaning filter

Figure2: 3D model of high pressure backwash filter

The self-cleaning filter is mainly composed of the following components:

1) Cylinder 2) Filter element
3) Junction box 4) Differential pressure measuring
instrument
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5) Backwash blowdown mechanism 6) Travel switch
7) Clean the motor 8) Reducer
9) Drive shaft 10) Exhaust Valve

11) High pressure pump (external)

1.4. 1.4 Features of self-cleaning filter
® large filtering area, reliable operation and simple structure

® Two—way stainless steel 50 pm precision folding filter filter, stable and reliable

filtered water
® Small structure size and small occupied space

® [ow system pipeline medium back pressure operation, 0.1-0.2MPa ballast pump 1lift

can operate

® Automatic filtration resistance differential pressure detection, automatic

cleaning

® Uninterrupted continuous filtration, backwash cleaning filter screen does not

affect the operation of filtration

1.4.2 UV disinfection unit

1.4.2.1Function of UV disinfection unit

The wultraviolet disinfection unit is used to kill plankton, viruses and other

microorganisms in the treated medium for biological inactivation.

1.4. 2.2 Ultraviolet disinfection principle

The ultraviolet disinfection unit uses UV light to effectively kill plankton, pathogens
and microorganisms in the water body. The effective spectral range of UV light is between
200 and 280 nm, which is easily absorbed by organisms and has a strong bactericidal effect.
After absorbing a certain amount of ultraviolet light, organisms cause damage to their DNA
structure sequence, thus killing the surviving cells and inhibiting their reproduction.
Because the UV disinfection process does not require the addition of any chemicals, there

is no chemical residue, so the UV disinfection technology will not adversely affect the
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environment.

Ultraviolet sterilization and disinfection of water is a very mature and reliable
technology. Ultraviolet (UV) is an electromagnetic wave with a wavelength between visible
light (400 nm) and X-rays (100 nm). According to the order of wavelength from high to low,
ultraviolet radiation can be divided into four bands: UV-a, UV-B, UV-C and vacuum

ultraviolet (UV-V).

X-rays ultraviolet visible light infrared
Vvacuum uv-c uv- uv-A
uv B
100 200 280 31 780

254 nm Deactivation of microorganisms wave [ength’ (nim)

Figure3Electromagnetic spectrum
® (UV-A (400-315 nm), also known as black light, has the longest wavelength and the

lowest energy, accounting for the largest share of ultraviolet light in nature:
® UV-B (315-280 nm): Can cause sunburn, but poor penetration in liquids;

® UV-C (280-200 nm): All absorbed by the atmosphere and usually only produced by

artificial light sources. Has strong bactericidal effect;

® V-V (200-100 nm) : compounds can be photolyzed, but by—products are easily produced.

For example, at a wavelength of 185 nm, ozone is produced.

When microorganisms are exposed to ultraviolet radiation, DNA and RNA, the genetic
material of cells, absorb enough ultraviolet energy, and the original structure will break
bonds and form new bonds in the molecule. Because the structure of DNA material is destroyed,

DNA can not replicate, which inhibits the reproduction of microorganisms.

_—. RNA
7 ™~
// ,,-m\\\\\
e
/f"'f \ \\

¥/ nm
Figure 4Ultraviolet absorption spectra of DNA and RNA
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The figure above is the ultraviolet absorption spectrum of DNA and RNA. The absorption
spectrum ranges from 240 nm to 280 nm, and has the maximum absorption of ultraviolet light
with a wavelength of about 265 nm.
Both DNA and RNA are sensitive to UV-C. The most common effect of UV-C is the formation
of a cyclobutane ring between adjacent thymocytes on the same DNA/RNA strand. This isomer,
called thymocyte dimer, disrupts the helical structure of the DNA/RNA molecule, preventing

the attachment of photorepair enzymes, thereby inhibiting microbial reproduction.

FigurebStructural changes that occur when DNA absorbs ultraviolet light
1. 4. 2. 3 Advantages of medium pressure UV disinfection

Cyeco ™ BWMS disinfects ballast water using a medium—pressure UV lamp with high
intensity and broad spectrum characteristics. In the working condition of the ballast
water treatment system, compared with the low—pressure lamp, the medium—pressure
ultraviolet lamp has obvious advantages:

® The medium—pressure ultraviolet lamp has higher power density and radiation

intensity, and has the characteristics of more compact device design and small
equipment occupation area aiming at the working conditions of large flow and small

space. Under the condition of limited installation space, it has obvious advantages

® \Medium pressure ultraviolet lamp has wide spectrum characteristics, which has
stronger sterilization effect in dealing with complex water quality conditions

such as ballast water.

® (Cyeco ™M BWMS UV disinfection unit with cross—flow lamp arrangement, compact design,
small footprint and low pressure loss. Its unique advantage is that it can

effectively treat water with low light transmittance or very large amount of water.

® The installation of the UV unit requires only inlet and outlet connections. All
monitor components are integrally mount with that reaction chamber. All individual

power/control modules may be remotely mounted or mounted near the reaction chamber.
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1. 4. 2. 4 Composition of Cyeco™BWMS Ultraviolet Disinfection Device

Medium pressure UV sterilizer for Cyeco ™ BWMS, major components include:

Figure6: 3D model of medium pressure UV sterilization device

1) UV reaction chamber 2) Medium—voltage ultraviolet lamp
tube with quartz sleeve

3) Automatic <clean device for 4) Temperature sensor in
ultraviolet lamp tub ultraviolet cavity
5) UV intensity sensor 6) Junction box

7) Electronic ballast (electronic ballast is installed in the power
cabinet)

UV reaction chamber
® The main component of the ultraviolet sterilization device is the reaction chamber,
which is made of 316L stainless steel, durable, leakage—free and with flange

interface.
® Design pressure: 8 bar;
® Operating water temperature: < 45 C

® \Material of reaction chamber: SS316L
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Lamp tube/quartz sleeve

The ultraviolet lamp tube is arranged in the high—purity quartz sleeve. The transparent
high-purity quartz sleeve protects the ultraviolet lamp tube and is connected with the
cavity. The water flow passes through a stainless steel reaction cavity containing a

plurality of ultraviolet lamps to be treated.

Figure 73D model of pressure ultraviolet lamp

Automatic clean device for lamp tub

The lamp tube automatic cleaning device is used for cleaning the substance adhered on
the surface of the quartz sleeve and keeping the ultraviolet transmittance of the quartz
sleeve. The lamp tube automatic cleaning device mainly comprises a cleaning motor, a
cleaning bracket, a transmission shaft and a cleaning ring. When the UV probe continuously
detects low ultraviolet light intensity, the system PLC will automatically start the lamp
cleaning program to clean the lamp. When the cleaning system works, the cleaning shaft is
driven to rotate by the positive/negative rotation of the driving motor, and the cleaning
support is driven to horizontally reciprocate in the reaction cavity, so that the lamp
tube cleaning exchange is driven to scrub the surface of the quartz sleeve, and adhesions
on the surface of the quartz sleeve are removed, so that ultraviolet light can be normally
transmitted. The cleaning ring is made of fluororubber material with corrosion resistance
and ultraviolet aging resistance. The cleaning mechanism runs stably and reliably, and the

cleaning effect is good.
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Clean the ring

Figure 8: 3D model of automatic lamp cleaning device

The normal work of the ultraviolet sterilization device is not affected during cleaning.
Remote manual or automatic cleaning can be realized through the operation interface and

remote control, and the cleaning cycle can be controlled.
Ultraviolet intensity detection system

The ultraviolet radiation intensity is detected online by the ultraviolet intensity
detector, and the ultraviolet lamp is controlled in real time by the system PLC according
to the set UV dose parameters. The ultraviolet light intensity detector is arranged in the
cavity to continuously detect the irradiation intensity of UV light on a fixed point in
the reaction cavity in real time, and ultraviolet dose data is calculated and displayed

through a PLC program. Real-time detection of ultraviolet light intensity.
Temperature detection and alarm system

When the UV lamp tube is powered on, the surface of the lamp tube will produce a high
temperature of 600-900 °C, which will produce a large amount of heat. The excess heat
needs to be taken away by the flowing seawater medium. The normal operation of the lamp
tube can be maintained only by controlling the surface temperature of the tube below 45 C.

® A temperature probe (PT-100) is arranged in the ultraviolet cavity;

® [f the detected temperature is higher than the set value, an alarm is triggered

and the operation of the ultraviolet sterilization system is automatically stopped.
1.4.3 Piping system requirements

® Cyeco ™ BWMS equipment units are designed and manufactured for a design pressure
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of 0.8 MPa unless otherwise specified. The interface flange shall be configured as

per 1.0 MPa grade;
® The pipeline is configured according to the pressure rating of 1.0 MPa;

® The piping system shall be connected with standard flange interface. According to
customer conditions, applicable flange standards include: GB/T 2506-2010 and GB/T

9119-2000;

® The system pipeline is set according to the normal ballast water system pipeline,

and the relevant valves are set according to the P & ID;

® An exhaust valve is arranged at the high point of the pipeline to reduce the gas

resistance;
® A blow-down valve is arranged at the low point to facilitate maintenance;

® The pipeline setting is simple, the space layout is reasonable, and the maintenance

is convenient.

1.4.4 Detection instrument

In addition to the instruments on the self-cleaning filter and the UV disinfection
unit itself, the Cyeco ™ BWMS system uses an electromagnetic flowmeter for system flow
detection and monitoring;

Through the detection signal of the electromagnetic flowmeter and the PLC control of
the system, Cyeco ™ BWMS adjusts and controls the system flow by the flow control valve
in the system pipeline according to the set flow parameters to keep the system temperature
running

1.4.5 Control System
1.4.5.1 Cyeco ™ BWMS Control System Components

Cyeco ™ BWMS adopts PLC (programmable logic control box) control and touch screen
operation to connect the local electromechanical equipment, detection instruments, valves
and power system of the system, complete the operation control of the system, and can be
remotely controlled

The Cyeco ™ BWMS control system consists of:

® PLC cabinet
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® Power cabinet
® Remote box (optional)
® Instrument

1.4.5. 2 PLC cabinet

The PLC cabinet is the control center of the Cyeco ™ BWMS and controls the system s

startup, ballast, discharge, shutdown, fault alarm, operation log, and data storage

functions.
4 B
g
5888 8
=
@ S~
2 3
Figure 9: PLC control cabinet 3D model
1) Box 2) Touch screen
3) System nameplate 4) Power supply indication

5) Operation and fault indication | 6) Emergency stop button

The automatic control instrument monitors the flow, pressure difference, temperature
and ultraviolet radiation intensity on line, and transmits signals to the PLC system for
control and alarm. The system control, status and parameter display and related operations
are completed through the touch screen man—machine interface, including:

® Acquisition of instrument detection data

® C(Control of system valves

® Regulation of system flow

® Operation of ballast/discharge and other systems
® Parameter and fault display

® Data record and query of historical data
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® Data processing
® Data communication
® Remote operation

® Transmission of GPS signal data

Relevant parameters of PLC cabinet are as follows:

® Input: AC30440V60Hz/AC30380V50HZ;
® Protection class: IP54

® FEnvironmental requirements: atmospheric pressure: 0.1MPa; Temperature: 0-55 °C;

Maximum relative humidity: 90%; No corrosive gas.
1. 4.5. 3 Power cabinet

The power cabinet is the power control center of the ultraviolet lamp tube and is set
independently with the PLC control cabinet. The electronic ballast is installed in the
power cabinet. The independent ultraviolet lamp tube loop is powered by an independent
electronic ballast to form an independent power distribution system of the independent
lamp tube control loop. Comprises a power distribution system, a detection and monitoring
system and a control system. The detection and monitoring system transmits the signal to
the PLC, and then the PLC outputs the control signal to control the electronic ballast to
adjust the output and transmit the current to each ultraviolet lamp circuit

Relevant parameters of the power cabinet are as follows:

® Input: AC 30440V50Hz/AC30440V60Hz
® Protection class: IP54

® FEnvironmental requirements: atmospheric pressure: 0.1MPa; Temperature: 0-55 °C;

Maximum relative humidity: 90%; No corrosive gas.
1.4.5. 4 Remote box

It is convenient for remote operation to carry out ballast, discharge and shutdown
operation. There is indication of remote system operation. Audible and visual alarm for

remote box system failure.
1.4.5.5Data storage

Data records are retained for 24 months. The recorded data can be downloaded via the
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data interface.

1.5 Sampling device

The Cyeco ™ BWMS sampling device has been designed and fabricated in accordance with
IMO RESOLUTION MEPC. 173 (58), GUIDELINES FOR BALLAST WASTER SAMPLING (G2).

® Diameter of sampling device: Diso = Dm (Qiso/Qm) 1/2
® Jt is installed on the straight pipe section at the outlet end of the ballast water

discharge pipeline.

See the attachment for the structure of the sampling device:

Cyeco/TD04-4003-D004; Cyeco"BWMS Sample Device.
1.6 Cyeco™BWMS System Limitations
1.6.1 Cyeco ™ BWMS Main Operating Parameters
® Design pressure: 0.8 MPa
® Salinity: Unlimited
® Temperature: Unlimited
1.6.2 Applicable electrical conditions
® Power supply: AC-3P 380V (& 10%) 50Hz/AC-3P 440V (£ 10%) 60Hz
® Protection class: P54
1.6.3 Applicable installation conditions

® C(Cyeco ™ BWMS is for indoor installation only, and must be approved by the supplier

in special cases.
® The Cyeco ™ BWMS generic version is suitable for use in safe areas.

® C(Cyeco ™ BWMS Power Cabinets and PLC Cabinets are suitable for safe area installation

unless otherwise specified.

® C(Cyeco ™ BWMS explosion—proof equipment has an explosion—proof rating of ExIIdBT4.
It is suitable for installation and use in hazardous areas other than Zone O.

Explosion—proof equipment must be used and installed in accordance with the
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operating conditions defined by the corresponding unit certificate
1.6.4 Applicable storage conditions
® Atmospheric pressure: 0. 1MPa
® Ambient temperature: 0-70 C
® Maximum relative humidity: 90%

® Indoor environment without corrosive gas
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1.7 Cyeco™BWMS system fault alarm, data logging and storage

1.7.1 Cyeco™BWMS Fault Classification

Cyeco ™ BWMS faults are defined in two categories, where:

® Jlevel 1: warning;

No. Warning Item Warning item
1 Bypass valve open The bypass valve is open
2 UV Unit temperature high High temperature of UV unit
3 UV Dose low UV metering is low
4 Pressure high High pressure
5 Diff pressure high High differential pressure

® [evel 2: alarm;

No. Alarm Item Alarm item
1 Valves Overload Valve is overloaded
2 Valve Malfunction Valve failure
3 Pump & motor malfunction Pump and motor failure
4 Flow higher than certified. Reduce flow! High flow alarm
5 Flow Low Low flow alarm
6 UV Unit temperature too high UV chamber temperature too high
7 Power cabinet temperature is
Power supply cabinet temperature too high too high for too long
8 UV Lamp Fail UV lamp failure
9 UV Dose too low UV metering is low
10 Pressure too high Pressure is too high
11 Diff pressure too high The d%fferential pressure is
too high
12 Temperature in Power Cabinet too high Tempe?ature of power cabinet is
too high
13 UV lamp fault UV lamp tube not fully open

Note: warning will only give a warning and will not affect the operation of the
equipment; The alarm will give an alarm and affect the operation of the equipment, causing
the equipment to shut down.

1.7.2 Cyeco™BWMS fault alarm list

See attachment: Cyeco/TD04-4003-D005; BWMS fault alarm list.

1.7.3 System bypass alarm

Bypass operation of the system is possible through the panel transfer switch. In case

of first-level fault of the system, enter the bypass state according to the program
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conditions. During bypass operation, the system will simultaneously output local and remote

audible and visual alarms.

1.7.4 Data logging and storage

See Chapter 3.9.15 for detailed data recording and storage.
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2 General operating instructions

For a convenient, safe and efficient use and operation of the Cyeco ™ BWMS Ballast
Water Management System, the user should carefully read each chapter of this manual and
pay special attention to the relevant safety regulations to ensure the safety of the

operator.

2.1 Important safety signs and instructions

The following safety signs and instructions are essential to the operation of this

system

Wear safety goggles to prevent UV rays from damaging the eyes;

Do not look directly at the power supply with the UV lamp on.

Do not expose the skin to UV rays;

=

When touching the surface of the UV lamp tube, please wear clean
gloves without talcum powder and lubricating oil to avoid

contaminating the surface of the lamp tube.

After the UV lamp is turned off, the lamp tube is still hot for a
certain period of time;
Wait at least 15 minutes for the lamp to cool completely before

touching it.

Any maintenance work must be carried out with the power supply

turned off

When the UV lamp tube does not reach the standard working

temperature, sufficient disinfection effect cannot be achieved

UV tubes contain mercury. Waste lamp tubes
shall be treated as chemical waste. Discarded

lamps shall not be discarded as unsorted

S pp P

municipal waste.

«®

Note the following information:

® Keep the working environment clean and well-1it.
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® When the system is in an abnormal state, the power supply of the equipment shall

be turned off.
® Use only Genuine Cyeco Components.

® Perform proper maintenance on a regular basis. Refer to Chapter 12, “Equipment

Care and Maintenance” for maintenance guidelines.

2.2 System security measures

Safety measures for the Cyeco ™ BWMS Ballast Water Treatment Unit:

® Filter screen pressure loss detection;

® Secaling and protection measures for UV rays;

® Overheat protection of system power supply equipment;

® Overheat protection of UV chamber;

® UV intensity monitoring and control during disinfection;
® System flow monitoring and low flow protection;

® UV lamp tube fault monitoring;

® FElectronic ballast fault detection;

® Phase loss protection of three—phase motor;

Safety signs on the Cyeco ™ B WMS Ballast Water Treatment Unit:

UV reactor cavity surface label

RS, AREE ENSUR WATER FLOW IN THE CHANBER BEFORE ACTIVATING UV UNIT
RUEFRS RN GROTREITENREIRE ENSURE CHAMBER IS HYDRAULICALLY ISOLATED & DEPRESSURIZED BEFORE SERVICING

- AVOID EYE OR SKIN EXPOSURE TO
ULTRAVIOLET RADIATION

- BEFORE SERVICING DISCONNECT
POWER SUPPLY

- BEARNEFREELIEHHET
- HETHEBE, SRR

-BaRE, BRAmEN - HOT SURFACE AVOID CONTACT

g
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B! DANGER

& ULTRAVIOLET RADIATION
E@iﬁ?&i B EYE AND SKIN HAZARD

. DO NOT REMOVE ACCESS COVER
. -
R EEAT TR & BEFORE POWER IS TURNED OFF

Self-cleaning filter cavity surface label

DO NOT OPEN ACCESS COVER
WHILE FILTER IS UNDER PRESSURE

REHERAP RSN E RS

Labels outside the ballast (power) cabinet/PLC control cabinet
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Broken lamp tube and quartz sleeve

Warning! regulations to recycle chemical waste to storage. c ‘)

The UV tube contains a small amount of mercury. If
the lamp tube is damaged, it is necessary to sprinkle
sulfur powder to deal with the residual mercury.

Carefully remove residual mercury and follow local

Avoid contact with eyes and skin, prevent inhalation
of mercury vapor, and ensure ventilation. If
necessary, the damaged lamp tube can be sent to a

professional company for disposal.

\N8111ir1g! turned off. The damaged parts can be replaced only

If the quartz casing is damaged, the water inlet and
outlet valves on the pipeline shall be cut off

immediately, and the system power supply shall be

after the safety is confirmed. The system can be

restarted only after the replacement is completed and

the system is rechecked and confirmed to be safe.

2.4

Cyeco

Prohibition clause

It is prohibited to start up the system in any unfinished piping system.

Under any conditions, the UV lamp must be installed in the reaction chamber in a

sealed manner to prevent UV ray damage.

During operation, it is forbidden to disassemble any part to prevent personal

injury, especially to prevent the leakage of UV rays.
Consult Cyeco before using clear ductwork.

Mechanical changes and modifications of any type to the equipment, such as drilling

or welding, are prohibited and may result in damage to the system equipment.

Ultraviolet lamps must be installed according to strict installation procedures

Under no circumstances should the UV lamp be in direct contact with the liquid.
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A To avoid damage to the UV tube, do not touch the tube with bare

hands.

Keep in mind that the UV tube that has just been turned off is

There is also a small amount of mercury in the UV tube. See

relevant chapters for the treatment method of damaged lamp tubes

The UV lamp needs a certain time to warm up (1-5 minutes) to reach
full power, so the UV system needs a certain time to warm up
before starting to reach maximum intensity. Avoid adjusting or

using the system during the warm—up phase.

Notice! Frequent starting and stopping of the lamp will affect the service
life of the lamp, and the output intensity of UV will also be

reduced.

Contamination on the quartz sleeve can affect the UV output

intensity.
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3 System operation

3.1 Initial system startup condition

® Only the Cyeco ™ BWMS system that has completed the installation and commissioning

of the system will perform the start—up operation.

® The initial start—up must be carried out under the guidance and supervision of

relevant technical personnel.

® Personnel who are not trained and do not have the basic knowledge of system

operation shall not operate the system.

3.2 Operation of control cabinet

In this section, the following type labels such as “Local/Remote” are used as the

operation labels of the touch screen.

3.3 Power supply indication

Power indication: the main power is switched on, and the white power indicator is on.

3.4 Local remote selector switch

Cyeco ™ BWMS is divided into local and remote system control functions according to
the different needs of users, that is, the system operation control can be completed by
the local human—machine interface or by the remote human—machine interface

® VWhen the “local/remote” touch screen engineer 1 interface selection button is in

the “local” position, all control functions can only be realized by the local

human—machine interface

® Vhen the “Local/Remote” touch screen engineer 1 interface selection button is in
the “Remote” position, all control functions can only be performed by the remote

HMT.

3.5 Check, Normal, Bypass Select Switch

Cyeco ™ BWMS is divided into three working modes: check, normal and bypass according

to different requirements of users.
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® VWhen the touch screen engineer 1 interface selection button is in the “Check”
position, it allows the inspection of components and the functional testing of

valves, motors, UV, etc.

® VWhen the touch screen engineer 1 interface selection button is in the “normal”
position, the system can operate normally and automatically when the startup

conditions are met.

® VWhen the touch screen engineer 1 interface selection button is in the “bypass”
position, the bypass valve is opened, the filter inlet valve and the UV inlet valve

are closed, and the water flow cannot pass through the filter and the UV device

3.6 Emergency stop button

The emergency stop button on the panel of the control cabinet is used for immediate
shutdown in any emergency. The user only needs to press the emergency stop button, and the

system will automatically stop immediately.

3.7 Operation indication

UV operation indication: the indicator light is on during normal ballasting and

unloading.

3.8 Preheat indication

UV warm—up indicator: the red indicator is on during the warm—up phase of the normal

ballast and unloading system.

3.9 Human Machine Interface (HMI) Operating Manual

The system operation in this manual takes the Siemens TP1200 touch screen as an example.
For the operation instructions of touch screens of other brands and models, see the

attachment: ”“Brand” Touch Screen Operation Manual.

3.9.1 Introduction and description of control system interface

The button functions of each display unit involved in the operation interface of the

control system are described in the following table (Table 1 and Table 2).
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Tablel Symbols and functions of page switching buttons

Symbol Description Function Remark
/II\ . . ) . Page navigation
_— The main page navigation switches .
switch
Main Page
i . . Page navigation
Run Mode Page Navigation Toggle .
switch
@ Parameter setting page navigation | Page navigation
- switch switch
Setting
p System Status Page Navigation | Page navigation
Sl .
= Toggle switch
Sy, state
7 p . .
. . . age navigation
\9’ Alarm page navigation switch g &
switch
Alarm
;{;‘ Valve 1inspection page navigation | Page navigation
switch switch
Wiv.Check
& . . Page navigation
Engineer Page Navigation Toggle .
) switch
Engineer
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Symbol Description Function Remark
Ballast Ballast mode operation On/off
Deballast Discharge mode operation On/off
Shutdown mode operation On/off
System state
Local mode y. .
switching
System state
Remote mode y. .
switching
System State
Bypass mode . .
switching
System state
Normal mode y. .
switching
System state
Check mode y. .
switching
Differential pressure control
P On/off
mode
Intensity mode UV Intensity Control Mode On/off
Time modle Time control mode On/off
Marual mode Manual control mode On/off
Silence Alarm silencing On/off
Reset Alarm reset On/off
Cpen The valve is open On/off
Close Valve is closed On/off
Table3 Parameter display and function description
Parameter Description Unit
Cavity t . Indicates the temperature inside C
avi emperature
v b the UV chamber
UV dose Indicating UV irradiation dose mJ/cm’
Warm—up time of UV lamp Display the warm—up time of UV lamp | s
UV lamp cooling time Displays the UV lamp cooling times | s
Remaining interval of filter | Display the remaining time of
. . . . m
self-cleaning filter self-cleaning interval
Remaining interval of lamp | Display the remaining interval time
. . m
cleaning of lamp cleaning
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3.9.2 Touch screen operation

® (Close the main circuit breaker in the power cabinet, and close the electronic

ballast circuit breaker and other circuit breakers;

® Switch on the main circuit breaker of the control cabinet, and switch on the high-
pressure pump, filter cleaning motor, UV cleaning motor and each valve circuit

breaker:

® Switch on the electromagnetic flowmeter power supply, DC24V power supply, PLC power
supply and touch screen power supply in the control cabinet, and the touch screen

startup initial interface will be opened.

3.9.3 Clock and date settings

After the touch screen is powered on, enter the Windows CE operating system, pop up a
dialog box, and click the control panel button.
=
L

Il iy
Computer

v

Recycle Bin

Loader ¥01.01.00.00_01.55

Transfer

Panel

Taskbar

FigurelO: Windows Settings Interface
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Click the control panel button, find the Date/Time icon, and double—click to open it.
File View |1| x
P D om O @

Backup/R... Certificates Internet Keyboard Mouse  Metwork and
Options Dial-up Co..
] ;
2 M D s 9 & B

Metwork 1D i rord  Printer FROFIMNET  Redional  S7-Transfer ScreenSaver
! y Settings

Figure 11: Clock and date setting interface

3.9.4 Communication settings

Go to the control panel and find the Tranfer icon.
File View
@ P o D @

Backup/R... Certificates Date/Time  InputPanel  Internet Keyboard Mouse  Metwork and
Options Dial-up Co...

2 W D & == H @ B

MNetwork 1D oP Printer PROFINET Regional  S7-Transfer ScreenSaver

Settings Settings
&

Wolurme & WinCiC
Sounds Interm...

Figurel2: Windows Settings Interface
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Double—click the transfer object icon to enter the transfer parameter setting. First,
check the Enable Channel option of Channel 2:. For the convenience of downloading, check

the Remote Control option at the same time, select the download method as ETHERNET, and
then click the “Advanced” button.

File WView - _
@ bl DooEm D

Backup/R... Certificates  Date/Time  InputPanel Internet Kevyboard MMouse

Cptions
22 M & i . I
)= EE ransfe

Metwork ID Transfer Settings

Channel Directories ttings=
) L
=i i@ rChannel 1
Swstern Transfer

Serial:via RS232)PPI Multi-Master Cable

rChannel 2:

£ [ETHERMET [ e

Enable Channel Remote Cnntrnll Advanced ||

Figurel3: Communication settings

Double—click the Ethernet connection icon to enter the Ethernet property setting dialog
box. Enter the IP Address setting dialog box, click to select the Specify an IP address
entry, then IP Address and Subnet Mask input are enabled, so as to input the IP address

of this panel, for example, we use 192.168.0.110. Use 25b5.255.255.0 for the subnet mask.

Others need not be specified.
|Fi|E Edit View Advanced ||}<|||¥
A
]

Lan3a0001

o

I

'SMC LAN91C111 Ethernet’ Settings 0K
< IP Address | e Servers
————

A IP address can ba () Obtain an IP addrass via DHCP
autornatically assigned to this .

cormputer. If your netwark @ Epecify an 1P address

does not autornatically assign ,

IP addresses, ask your network IP Address: ||192 .168.0 110 |I
adrninistratar for an address, Subnet Mask: 555 55 955 [

and then type it in the space

provicded. Default Gatesway: . . .

Figurel4: IP address settings
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The following are the relevant settings of the download computer. Enter the control
panel of the download computer, find the Network Connections icon, double—-click to enter
the Ethernet card list, and double—click the Ethernet card icon connected to the Siemens

panel.

B Control Panel

File Edit View Favorites Tools  Help

@Back e -\Q |ﬁ pSearch h_:_ Folders v

Address G’ Contral Panel v| =
s & ¥ D W 9 X =
E’ Control Panel & : \ 5

Accessibility  Add Hardware Add or Administrative  Automatic  Date and Time Display
[} Switch b0 Category Yiew Options Remov... Tools Updates
v 4 B 9 = H
See Also : : : : s

Folder Options Fonts Game Intel(R) GMa Internet Keyboard  Memory Card
‘ Windows Update Cantrallers Diriver Options parametrieren

Q) Help and Support: tp; it ¥ 2 A
O e L &% & B

Meflwork Setup Phone and  Power Options  Printers and Prograrm
‘Wizard Madem ... Faxes Updates

@ B P © [ % -

Regional and  Scanners and  Scheduled Security Setting the Signal Unit  SIMATIC HMI

Mebwork
Connections

Language ... Cameras Tasks Center PG/PC .. Configuration DH435
9 & I 0 o 8
SIMATIC Sounds and Speech Symantec Syskem User Accounts
workstation  Audio Devices Livelpdate Taskbar and
) Start Menu
W @& < O
WinCC Windows Wireless Rt
Inter... Firewall  Metwork Set...

Figurel5: Windows Dashboard

Local Area Connection pops up *** For the properties dialog, click “properties”.

@Back - -Q Lﬁ; pSearch H:‘ Falders v

Address g Metwork Connections

leo

Local Area Connection

Creatl | General Support| Connecked
@I = Broadcom MetXtreme S7xx Gig. ..
Set i N

Q ~fice) Connection

& chan Skatus: Connected
Fire Duration: (0:16:36 1

Q Disabl h
dewic Speed: 100.0 Mbp:

&, Repai

Iﬂ Renal

0 view
Conng

Chan Achivity
conng

—— Received
Other Pl
Packets: 18.862
B» Contr]
W My hg
1y D

Q My Froperties Dizable

Details

Cloze

Local Area Connection I e

Broadoom Metstreme 57:x Gigabit Controller

Figurel6: Local Area Connection
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Select ”“Internet Protocol (TCP/IP)” in the list and double-click it. Specify the IP
address and subnet mask in the Internet Protocol (TCP/IP) Properties dialog box that pops
up. The IP address must be in the same network segment as the IP address of the panel. In

this example, it is 192.168.0.222 and the subnet mask is set to 255.255.255.0.

Internet Protocol (TCP/IP) Properties |EHZ|

General

*Y'ou can get |P seltings assigned automatically if your network suppoits
thiz capability. Othenwise, you need to ask your network. administrator for
the appropriate IP settings.

-+ Local Area Connection Prc

General | Authentication | Advanc]
BB, . () Obtain an IP address automatically
-1 Local Area Connection Status Connectishy @ Use the folloving IF addiess.
E8 Broadcom Met<lieme 57
Genersl | Support IP address: 192 168 0 . 222
I . This conhection uses the followin Subnet mask: 256 266 . 285 . 0
onnection
Status: S PROFINET 10 RT-Prato Default gateway l:l
v R
Duratior: I
Speed: S (teneifreroco TG Obtain DNS server address automatically
< il (@) Use the following DNS server addresses:
e Prefened DNS server: [
Description Altemate DNS server: l:l
Activity Transmigsion Control Protocol /]
wide area network protocol thal
G —— ; acioss diverse interconnected
= Show icon in notification area -
Packets: 15,588 Motify me when this connectio Ok
|
|

Figurel7: IP address settings

3.9.5 System password

After the touch screen is powered on, the initial interface of touch screen startup

will be opened. Click the Input Password button.

Welcome

Password:

Figurel8: Initial interface
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After clicking the Input Password button, a login window will pop up on the screen.

Login name: admin, login password: 123456.

4] g
glals|d|lflaglhnlilklao]:]*]x pel | Ena | ¥
tl\v|z|x|ec|v|b|n|m|,|.|f]| €@ [esc| wn| 4|=HB
an |HR| A | no:|m|Eg|an “« ¢ >

Figurel9: Login interface

After selecting the user and inputting the corresponding password, press “0K” to select

the language in the screen and enter the system main page.

Welcome

Password: || Tnput Password |

Language: | Chinese | ' English |

Figure20: Language selection page
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3.9.6 How to start

Before starting the system, select Normal as the system operation mode. At this time,
after the system is powered on, it will automatically complete the self-test and

initialization, and enter the operation preparation interface.

Cyeco Ballast Water Management System £ 5534 0.3 Ver22  3/9/2022 10:38:10 AM
| 4 ; Flow F#d#2 imSfhe
i b | :@ ._ /6\ W ;‘ “““
= ¥ ¥ i & A @] Wdes e mjem
Main Page Run Setting  Sys.State Alarm Viv.Check Engineer CavityTer |####% °C

Control Mode

Cleaning Time Interval: g3

Cavity Temp. Alarm: 1332

UV Dose:

Local ## #00 | ||
Figure2l: Work Mode Selection Page

The operation preparation interface is shown below, and the “Ballast” and “Unload”

buttons are active.

Cyeco Ballast Water Management Systen £ b 1.8 Ver20 14122013 10:47:52 AM
- : N . Flow |0 e
A 49 @ __ p . .
— | | Q | T4 \oj / | . UV dose [ 0 mJdicm®

Homepage Run Parameter Sys.state  Alarm  Viv.Check Engineer Cwﬁyr,m| Di | @

|CYECO BWMS s ready for running

Ready Local N |#uA |#aH E [##4 [a84

Figure22: Cyeco™BWMS Preparation Page
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The main page is shown in the following figure:

Cyeco Ballast Water Management System % Hah U3 Ver20  1A2/201311:02:11 AM
| e = = Flow | 0 mweihr
Q| @ : 7o . i .
@ € \g |59 \9’ s | - UVdose | O mdfem?
Homepage Run Parameter Sys.stale Alarm  Viv.Check Engineer Cavity 7,,“,] 0 [

To Hallasl
¥aler Tank

frem Ballast
Waler Tenl

See Waler
Mrom Seashest

Readly Local NN JO,lO g /0,10
Figure23: Cyeco"BWMS Main Page

Before ballast operation, please confirm that the “sea valve” and “ballast valve” are
opened, and before unloading operation, confirm that the ”“discharge valve” and “sea
discharge valve” are opened. Take the ballast operation as an example. Click the “Ballast”
button on the “Operation Interface” of the touch screen. At this time, the operation

interface will prompt “The working valve is opening, please wait a moment”. The system

will automatically switch the valve according to the control requirements.

Cyeco Babast Water Management System 25 Bk 0G5 Ver2.0 111212013 10:53:05 AM
; 7 — | | = " Flow | 0 rdhr
" o LY 3 4 y - x
— & \Q ifn \9’ / L] Uvdese | 0O mJiem?
Homepage Run Parameter Sys. state Alarm Viv.Check Engineer CMyTam.; 0 C

CYECO BWMS is opening the
working valve please wait

Ballast Local N O 8O Eal O O

Figure24: System valve operation waiting interface
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When the working valve is opened in place, the operation interface will prompt “start

ballast pump”.

Cyeco Ballast Water Management System 425 Bk 1.8 Ver20 111212013 10:53.05 AM
- ,.-- ~ | . Flow | 0 e
o @ © 1 © R & -
== b N L Uvdose | 0O mfen?
Homepage Run Parameter Sys state  Alarm Viv.Check Engineer Cavity Temp 0 1@

CYECO BWMS is walting for
starting ballast pump

Ballast Local N: oo = R K
Figure25: Waiting for ballast pump startup interface

When the flow reaches the set value of the system, the operation interface will prompt
"Please confirm to turn on the UV lamp”. After confirming to turn on the UV lamp, the
system begins to enter the preheating state. The preheating indicator on the control

cabinet panel is on, and the operation interface and the main page are as shown in the

figure below:

Cyoco Ballazt Weder Managenient System 48 ik 1.8 Ver20 111212013 10:53:05 AM
A " 1 - 1 1 ’1
. ¢ _ PN — y Flow | 0 nthr
H | bt | hcd | J UV dose | 0 mJicm
Homepage Run  Parameter Sys.stale  Alarm  VivCheck Engineer cavtyTempl 0

Sure to power on LV lamps?

Confirm |

Ballast Local N: 0,10 =
Figure26: UV lamp lamp confirmation interface
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Cyeco Ballast Water Management System ﬁ B UG Ver2.0 111272013 10:53:05 AM
- o =l ~N 2 Flosw | 0 ‘nhr
T | U . € ’ L =
e L J ‘g R \9 / o UWdose | 0 mJicm*
Homepage Run Parameter Sys.state  Alarm  Viv.Check Engineer Cavity Temp. 0 e

tem operation

CYECO BWMS is preheating

Ballast Local NN | O,

Discharge S

FLT PLET WY, L To Ballast ™.
- Water Tonk

>, Flush Waler
~__To Abroad _

JFrom Ballast
/" Water Tank -

ANMWEER gPssur

Figure 28: Ballast Mode Return Flow Chart
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The preheating time is 3-6min. After the preheating is finished, the operation
interface will prompt “system ballast in progress”, the system will carry out the normal
ballast process, and the operation indicator on the control cabinet panel will be on. The

operation interface and the main page are shown in the following figure:

Cyeco Ballast Water Management System 2% Bk (3 Ver2.0 111212013 10:53:05 AM
%l e a\ . Flow 0 et
1] F | HO : 7 % ‘ 3 ) .
= ¢ QI i \oj / “ UVdose | 0 mJicm?
Homepage Run Parameter Sys. state  Alarm  Viv.Check Engineer Cavity Temp. 0 C

CYECO BWMS is ballasting

Ballast Local N: 0.0 E |0, O
Figure29: Work Aspects of Ballast Procedures

ATO=FLUSHING FILTER
FLTLET WL .

Flush Water ™.

—

To Abrcad

FLON NETER B WY,

SENCHEST WY

Figure30: Flow chart of ballast operation procedure
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3.9.7 How to shut down

When shutdown is required, take ballast shutdown as an example, the ”“STOP” button in
the figure is valid. Press the “STOP” button, the system will automatically stop running
and cool the light for 3-6min. The cooling indicator on the control cabinet panel flashes

alternately. The running interface and the main page are shown in the following figure:

Cyeco Ballast Water Management System £ Bk U8 Ver20 111212013 10:53:05 AM
{ 3 3 ' Flow O nethr
o O o i © x| g _th
— L 4 A UV dose | 0 mJicm®
Homepage Run Parameter Sys.state  Alarm  Viv.Check Engineer Cavity Temp) O 6,

CYECO BWMS is cooling

Ballast Local N: 0,0 B O 0

Figure3l: System Cooling Page

FECEROILTEN WY,  FLONCONTOL VY. gveeacnad iy

Discharge >

FUT INET WY, | & . To Ballast
- Water Tonk -

Flush Waler

A Ballast ° . To Abroad
“rrom ML) -
< Vater Tank

AOMVEER  SPASSWK

Figure32: Diagram of system cooling operation reflux procedure
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After cooling, stop the ballast pump and reset the peripheral valves. The system
automatically switches the internal valves. The operation interface is shown in the

following figure:

Cyeco Ballast Water Management System ﬁ %;ﬁ ”‘f! Ver2.0 122013105305 AM
4 r . ) ax | 31 Flow | 0 meme
A g 0 : | ! )
— J § g L, \9, /l “ UWdose | 0 mJdicm®
Homepage Run  Parameter Sys.state Alarm  Viv.Check Engineer CoviyTemp] O C

CYECO BWMS is closing the
working valve,do not turn

the power off

Ballast Local N: 0,l0 B O N O

Figure33: Valve is waiting to be closed during shutdown
In order to prevent the impact of frequent startup on the service life of the equipment,
after the working valve is switched in place, the system is allowed to wait for 20 minutes

to restart, as shown in the figure below:

Cyeco Ballast Water Management System £2 Bk U3 Ver20 111212013 10:53.05 AM
- . _ ~ s Flow | 0 nefr
" il -0 s e p A ,
s ¢ ‘g RN \of / | @ | Uvdose | 0 mdicm®
Homepage Run Parameter Sys.state  Alarm  Viv.Check Engineer Cavity Ten,,_i 0 =

CYECO BWMS is waiting for
permission for restarting

Ballast Local NN (0,0 g [o [0

Figure34: The system is waiting to restart

After the waiting time is over, the operation interface is restored as shown in Figure

22, and the “Ballast” and “Unload” operations can be performed again.
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3.9.8 Functions and operation methods of the main page
® On the main page, you can see the status of each cell.

® Display the instantaneous flow, the total flow for this run, the UV dose, and the

cavity temperature.

® The valve is green when it is open, gray when it is closed, and red when there is

water flow in the pipeline and red when there is no water flow.

® C(lick the "Filter operation setting” button to enter the “Filter operation setting”
interface, and set some parameters in the filter operation; Click the “UV operation
setting” button to enter the “UV operation setting” interface and set some

parameters in the UV lamp operation.

Cyeco Ballast Water Management System ﬁ ‘ﬂ’éﬁ & Ver2.0 111272013 11:02:11 AM
3 B h i - Dlﬂﬁhr
: P o __. PN = ‘ 2 Flow |
—mi3 _"‘!l-' ‘ Q At \9 /\ ‘. UY dose | 0 mJicm*
Homepage Run Parameter Sys. stalte  Alarm  VivCheck Engineer Cavity Temp. 0 C

FECRIALGTS UK FONCORTCL VI (st s

Inschargr

ALTO-FLUSHMG ALTEF . -
To Badlast
¥aler Tank

“rom Ballest
 Faler Tenk

Sen Water
Arom Seaohedt

Total flow

Ready Local [ R g |0 _|O

Figure3b Main page
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3.9.9 Functions and operation methods of the filter page
® Press the Time mode “button and the filter will run in time mode.

® If necessary, if the “"Manual mode” “button is pressed, the system will complete a
cycle of filter backwashing and return to the original operation mode after the

cycle.

® One cycle is that when the user manually presses the control button, the backwashing
drive motor only rotates forward or backward once, and after one cleaning is

completed, the system will automatically return to the original set operation mode;

® The time mode is to automatically repeat the periodic backwashing according to the

time interval set by the user. The default time interval is 10 minutes.

Cyeco Ballast Water Management System ﬁ -FJ}G i# t:g Ver2.2 3/9/2022 10:47:46 AM
i.l - b 7 .l . { an 1
— ‘ \g o, \.} / ‘ [ j
Main Page Run Setting  Sys.State Alarm Viv.Check Engineer CavityTer |###+# °C

Filter cleaning mode

Time mode Manual mode

Local T T

Figure36 Filter interface
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3.9.10 Function and operation method of UV page

Cyeco

Press the Dose mode “button and the system will operate in UV intensity mode

Press the “Time mode” “button, and the system will operate according to the timing

mode.

If necessary, if the ”“Manual mode” button is pressed, the system will complete a
cycle of lamp cleaning and return to the previous operation mode after the cleaning

is completed.

One cycle is that when the user manually presses the control button, the automatic
cleaning device drives the motor to rotate forward and backward only once, and
after one cleaning, the system will automatically return to the original set

operation mode

Intensity mode means that when the actually measured UV irradiation dose value is
less than the UV irradiation dose value set by the user, the system will
automatically clean the UV lamp tube. The default UV cleaning irradiation dose is

230 mJ/cm2;

Time mode is to automatically carry out periodic cleaning according to the time

interval set by the user. The default time interval is 20 minutes

Cyeco Ballast Water Management System ﬁ é%z?r 13 Ver2.2 3/9/2022 10:50:06 AM

500 U8 A4

Main Page Run Sys.State  Alarm Viv.Check Engineer

UV running parameter

UV run time

Forward time Limit time UV Dose: HHH# mlfcm?2
[#44 | #d Cavity Tem: ki °C
[#a8 Py

Reverse time Limit time

#ud #aE

#ag sEE

UV clean mode

L. @ o ’ o M o s B
Local b2 34 ERE #EE #EE

Figure37 UV picture
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3.9.11 Function and operation method of system status page

® The system status page mainly indicates the operation status of filter unit and UV
unit, including the operation mode indication of filter and UV unit, the positive
and negative rotation indication of filter freshening motor and UV cleaning motor,

and the status indication of UV lamp tube.

® The System Status page also indicates the Backwash Countdown, UV Lamp Warm—up

Countdown, and UV Lamp Cooldown Countdown.

® VWhen the indicator light corresponding to each item is green, it indicates that
the equipment is in the state of the item. For example, if the indicator light
in front of “EB1” in UV lamps state” is green, it indicates that the “EB1” lamp

has been turned on.

Cyeco Ballast Water Management System £ $548 (3 Ver22 6/18/2020 3:25:13 PM
Flow iaadd m3fhe

/ % 1
\.} /’T ‘ ﬁ ‘ UV dose [t#### mdfem?

Viv.Check CavityTem. HrEEs o0

| | |

Main Page Run Setting Sys.State Alarm Engineer

Filter UV lamp status
DP mode Intensity mode EB1
;]

EB3
EB4

Time mode Manual mode
Manual mode Motor Forward

Motor Forward Motor Reseval
EB5

EB6

Motor Reseval UV Lamp light On

EB7
EB8

The backwash time countdown: UV Preheating Countdown: UV Cooldown Countdown:
### full sec ### Qully sec ### gy sec

UTC | #4 3| ## o ## #h2 ©#ae | ##e °pan

Figure38: System operation status

The system status page filter unit is detailed as follows:
® DP mode: Automatically control backwashing

according to differential pressure
® Time mode: Automatically control the backwashing

according to the accumulated running time
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Manually forced backwashing

Backwash motor forward rotation

Reverse rotation of backwash motor

Filter backwash completion remaining time

countdown

The system status page UV units are detailed as follows:

® Intensity mode:

® Time mode:

® \Manual mode:

® \Motor forward:

® \Motor reveral:

® [V lamps on:

® UV lamps preheat countdown:

® UV lamps cool countdown:
The system

® FEBl:

® [B2:

® [B3:

® [B4:

® [Bb:

® [B6:

® EB7:

® [BS:

And so on.

Cyeco

Automatic control of backwash according

to UV dosage intensity

Automatically control the backwashing

according to the accumulated running

time

Manually forced backwashing

Backwash motor forward rotation

Reverse rotation of backwash motor

The UV lamp is powered on

UV lamp preheating

minute countdown.

is started by 3-

UV lamp cooling is counted down by 3

minutes from the start

status page UV lamp status unit is detailed as follows:

lamp
lamp
lamp
lamp

lamp

S O A W DN
= = = = H O H H =

lamp

-

lamp

lamp
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3.9.12 Function and operation method of alarm page

® Vhen the “Clear” fault occurs during the operation of the system, the system will

Cyeco

give an alarm. Press the “Silence” button to stop the buzzer alarm.

After the buzzer stops alarming and the fault is eliminated, press the “Reset”

button on the alarm page to reset the system.

If the system is reset without proper troubleshooting for system errors, the system
will continue to display non—overridable alarm messages and the system will not
function properly. Therefore, proper troubleshooting must be performed when the

system fails.

If ”C” appears in the ”“Status” item in the alarm column, the surface fault is not

removed successfully. If the alarm is removed successfully, “CD” is displayed

| CyecoBallast Water Management System L Cyoco #4 H(3 Ver2.0 1:12:201310:55:33»;1‘
3 T a - 0 methr
o o o i © x & o
o @ @ b O A & LV dose 0 mJicn®
Parameter Sys.state  Alarm  Viv.Check Engineer Cavity Temp. 0 | &
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the PLC.
Tag dangaian_liuiang: value could not be written to |0
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% |190011 [10:54:33 &AM 11422013 |C

Is hooot1 [105433aM (1171202013 |C
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$ (220008 |10:5225AM 11822013 |C Interface 192.166.0.1 cannot be opened. 0
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v

__§ | & | W
Ballast Local N |##4 282 B |#84 484

Figure39: Alarm Status Page
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3.9.13 Function and operation method of valve inspection page

Cyeco

If a single valve is to be opened or closed, the equipment shall be switched to
the “inspection mode” (which can be switched in the “parameter setting” interface

or in the selector switch of the control cabinet).

If the “Inspection Mode” is selected, the user presses the “Open” button of the

corresponding valve, and the valve will be opened.

If the valve is open, it will indicate “on” in the ”Status”, if the valve is closed,
it will indicate “off” in the ”Status”, and if the valve is not in place, it shall

indicate 7?7 .

Cyeco Ballast Water Management Systemﬁ 1‘%53 i3 Ver2.2 3/9/2022 10:21:35 AM
y -.] A -f-." . 3 , ar 1
Q '_' l Q ‘ |3 \\.) / »

Main Page Run Setting  Sys.State  Alarm Vlv.Check Engineer CavityTer |#####

Control Control

Filter inlet valve °
UV inlet valve o

Filter inlet valve

UV inlet valve

Bypass valve

Return valve m

External Valve

Flow control valve

AO1-1 Qutput

Figure40: Valve inspection screen
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3.9. 14 Function and operation method of engineer page

“"Engineer 1”7 in the engineer mode page is used to modify and display some special
parameters, and non—technicians are not allowed to modify the parameters.

When modifying the parameters, just click the place to be modified, and the input
board will pop up. You can modify the relevant parameters as required, as shown in the

following figure:

Cyeco Ballast Water Management System ﬁ 'ﬁ,@ﬁ 78t Ver2.2 3/9/2022 10:23:44 AM
. : | - Flow  [####% m3/hr
N @Y @ ® 7 -
o O o B ¢ x § e o
T L1
Main Page Run Setting  Sys.State Alarm Viv.Check Engineer CavityTer #####

Engineerl

- Cavity fault Temp. b2 3284 O

B100U UV dose for cleaning:  [EEE22d ml/cm?
B150U ity warning Tem.: IFEFYE o
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B500U UV outlet flow: m3/hr

B300U UV outlet flow Max.  [EEEEE] m3
B600U e daad m3/hr
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Figure4l: Parameter Setting Screen for Engineer 1
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3.9.15 Data recording and query

The touch screen is equipped with a memory card, which can save 24 months of “Data
query” data records.
Remove the memory card from the touch screen, insert it into the computer, find the

folder named “STORAGE Card MMC” ”, and open it to view the alarm and operation data.
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Figure42: Data Storage Operation
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Part 11: Maintenance Manual

4 Routine maintenance operation of equipment unit

4.1

Operation of self-cleaning filter

4.1.1 Filtration process

The Cyeco ™ BWMS features a fully automated high—pressure backwash self-cleaning

filter.

The water enters through the water inlet pipe and flows out after being filtered

by the filter screen.

At the same time of filtration, the filter screen is synchronously and reversely
flushed by the high-pressure pump, the dirt is sucked by the automatic suction

nozzle, and the dirt is discharged by the central shaft.

4.1.2 Self-cleaning process

Cyeco

The self-cleaning process includes high pressure recoil, negative pressure suction

and coordinated action of central shaft blowdown, which are completed synchronously.

For high—pressure backflushing, the water from the filter is sucked by the high-
pressure pump and sprayed out by the high—pressure nozzle through the high—pressure
pipeline to carry out reverse flushing on the filter screen and peel off the

adhesions on the dirt interception surface of the filter screen.

The filter interceptor stripped by high—pressure recoil is sucked by the negative
pressure suction scanner inside the filter screen and discharged with the sewage

flow.

During the cleaning process, the filter is discharged through the automatic blow—
down valve under the action of the pressure difference between the internal

pressure of the filter and the external environment.

The system PLC controls the corresponding relay to control the driving motor to
drive the central shaft to run in both directions (forward and reverse rotation),
so as to drive the scanner to perform spiral scanning movement around the filter

screen.
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® The high-pressure cleaning pump is controlled by the relay to start and stop

synchronously.

4.1.3 Self-cleaning excitation

The filter cleaning process can be triggered by any of the following conditions:
® Time control mode: the system PLC controls a certain time interval, automatically

runs the self-cleaning process, and automatically resets after each backwash cycle.

® Manual cleaning: press the manual backwashing button on the panel to send a signal,

and the system will execute a backwashing operation.
4.1.4 Operation of self-cleaning filter

For the operation of the Cyeco ™ BWMS self-cleaning filter, refer to the function
and operation method of the filter page 3.9.9.

4.2 Operation of UV Disinfection Reactor

4. 2.1 Description of lamp tube self-cleaning device

The UV lamp tube self-cleaning device is used to remove the attachments on the quartz
sleeve. The cleaning ring reciprocates along the quartz sleeve in the cleaning process to
clean all attachments on the surface of the quartz sleeve.

Limit switches control the start and stop of the motor. The time interval of each
cleaning can be set through the touch screen of the control cabinet.

4. 2.2 Operation of self-cleaning device for lamp tub

In the non—cleaning state, the lamp tube self-cleaning device stays at the initial
position of the non—working section of the lamp tube.

Every time the UV lamp is started, the system first performs a self-cleaning cycle of
the lamp tube to ensure the optimal transmission of UV light. In the process of operation,
self-cleaning is automatically carried out according to the UV cleaning irradiation dose
or time interval cycle set by the system.

PLC controls to start the cleaning program. After the cleaning program is started, the
motor drives the cleaning shaft to rotate clockwise to transfer the cleaner from the
initial position to the forward rotation limit point until reaching the forward rotation

limit switch at the end. As soon as the washer is separated from the initial limit switch
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point, the system starts timing and calculates the one-way travel time of the washer to
ensure that the washer reaches the other end within the preset time. If the washer fails
to reach the other end within the predetermined time, the washer failure signal will be
highlighted on the control panel. The washer reaches the other end within a predetermined
time, and the timer resets.

When the washer reaches the forward limit switch point (normally closed contact), the
PLC will shield the forward limit switch to confirm that the washer has reached the other
end of the chamber. The washer will stay at the forward rotation limit point for a
predetermined time, and then the PLC controls the motor to rotate in the reverse direction
until the washer is transferred to the reverse rotation limit point (initial point).
4. 2.3 Operation of UV Disinfection Reactor

The operation of the Cyeco ™ BWMS Ultraviolet (UV) Disinfection Reactor is described
on page 3.9.10 UV Functions and Methods of Operation.
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5 System protection measures under idle and long—term shutdown

conditions

When the installed equipment is required to be idle due to ship shutdown or other
reasons, appropriate protective measures shall be taken, including but not limited to the
following requirements:

® (Cut off the power supply of the system;

® (Cut off the passage of the inlet/outlet valve of the pipeline;

® Drain the residual seawater in the system unit;

® Vhen conditions permit, the filter element shall be cleaned protectively;

® Properly protect other parts, instruments, valves, etc. That need to be protected.

If the system is temporarily out of service, flush it with clean water to ensure that
no sand, granular salt, or other corrosive media are present. Store the equipment in a dry
environment.

Dissolved or undissolved particulate (mineral) media may cause damage to stainless

steel materials.
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6 Equipment care and maintenance

6. 1

6. 1.1 Structure of self-cleaning filter
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Maintenance of self-cleaning filter

The following figure is the structure diagram of the self-cleaning filter:

5

Figure43 Structure diagram of

Table4: List of main parts of

self-cleaning filter

self-cleaning filter

Seri
al .
umb Part name Quantity Remark
er
| Body assembly | sot ?ncluding cylinder flange, WaFer
inlet and outlet and accessories
2 Drive end cap 1 piece Precision casting
3 Blowdown end cap 1 piece Precision casting
4 Strainer 1 piece Multilayer folding filter screen
5 Gear motor assembly 1 set
6 Drive assembly 1 set Assembly
High-pressure
7 backwashing nozzle 1 set Assembly
assembly
8 Blowdown shaft 1 set Wear-resistant treatment
assembly
9 Drain Suction Pipe 1 set Precision casting
10 Proximity switch 2 pieces
11 Microswitch 2 pieces
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12 Water inlet chamber 1 piece Precision casting

High pressure water

13 inlet chamber

1 piece Precision casting

14 | Blowdown cavity 1 piece Precision casting

6. 1.2 Daily inspection and maintenance of self-cleaning filter
6. 1. 2.1 Regular maintenance

® According to the general inspection requirements, check that the filter is in

normal operation;

® (Check whether it is necessary to add lubricating grease to the transmission screw

rod and nut, and use No.3 lithium base lubricating grease;

® (Check whether there is leakage on the backwash transmission shaft, and replace the

seal if there is leakage
6.1.2.2Filter inspection before long—term shutdown

If the filter is out of service for more than one month, the following procedures must
be completed:

® Rinse (with fresh water if possible)

® Power off the cleaning motor;

® High—pressure pump is powered off;

® Pressure relief inside the filter:

® Add lubricating grease to the drive screw and nut.
6. 1. 2. 3 Check before rebooting

® Connect the control panel to the main control cabinet;

® Check the normal operation of the filter;

® (Check the lubricating grease of drive screw and nut.
6. 1. 2.4 Inspection of transmission system

® Frequently observe whether the operation of the transmission system is stable and

whether the motor bolts are loose;

® Check whether there is water leakage in the backwash transmission shaft, and
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replace the seal in time in case of any abnormality;

® Frequently check the proximity switch and microswitch of the transmission shaft

for looseness and displacement.
6. 1. 2.5 Inspection of backwashing system

® Before the operation of the high—pressure pump, the vent valve must be opened to

exhaust the gas in the pump chamber:;

® When the high—pressure pump is running, the reading of the pressure gauge
(depending on the pressure of the pipe network) shall be 1.8-2.0 MPa. If the
pressure is too high, the high—pressure nozzle may be blocked by dirt and shall be
disassembled for cleaning. If the pressure is too low, the seal of the water inlet

chamber of the water pump may be worn and should be replaced.

® Frequently check whether the high—pressure cleaning pipeline joint is loose and

leaking.
6. 1. 2.6 Inspection of the sewage system
® Frequently check whether the blowdown pipe is blocked and clean it;

® Check the sealing of the blowdown system frequently, and replace it in time if any

damage is found.
6.1.2.7 Inspection of the filtration system

When the pressure difference cannot be restored after the filter screen is
automatically cleaned due to stubborn scale, if the cleaning time interval is less than
10 minutes and the pressure difference after cleaning is greater than 0.02 MPa, the filter
screen shall be removed and then cleaned offline.
6.1.2.8 Disassembly and cleaning of filter screen

See the attachment for the disassembly, assembly and cleaning of the filter screen:

Cyeco/TD04-4003-D008; Instructions for disassembly, assembly and cleaning of self-

cleaning filter element.
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6.2 Maintenance of UV (Ultraviolet) Disinfection Device
6. 2.1 Tructure of UV (ultraviolet) disinfection device

The following figure is the structure diagram of UV (ultraviolet) disinfection device:

7 7 8 9 5 4 18 19 16

A /ive

JJl e

Figure44 Structural Diagram of UV (Ultraviolet) Sterilizer
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Table5: List of main parts of UV (ultraviolet) disinfection device

Seri Part name Remark
al .
Quantity
numb
er
1 Including cylinder, water inlet
Body assembly 1 set and outlet flanges and
accessories
End Cap 2 pieces | Anodizing
3 Flange 2 pieces | Precision casting
4 The number depends on the size of
UV lamp tube the system, the medium voltage UV
lamp
5 The number depends on the system
Quartz sleeve .
size.
6 The number depends on the system
Lamp holder .
size.
7 uantity depends on system size,
Lamp holder assembly 0 v aep v
assembly,
8 . . The number depends on the system
Damping spring .
size.
9 The number depends on the system
Baffle . P y
size.
10| Gear motor assembly 1 set
11 Motor base 1 set Assembly
12| Front bearing housing 1 set Assembly, including seals, etc.
13 | Rear bearing housing 1 set Assembly, including seals, etc.
14 | Drive assembly 1 set Assembly
15 | Clean the plate 1 set
16 ) The number depends on the system
Clean the ring .
size.
17 | Proximity switch 2 pieces
18 Temperature sensor 1 piece
19 | Temperature switch 1 piece
20 | UV intensity probe 1 piece

6. 2.2 Main Components and Maintenance of UV Disinfection Device
6.2.2.1UV lamp tube

The ultraviolet lamp tube is arranged in the quartz sleeve and is connected with the
cavity, and the water flow is allowed to flow through the stainless steel reaction cavity
containing a plurality of ultraviolet lamps from all directions to be treated. The number

and type of UV tubes depends on the size of the system.
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6.2.2.2 Quartz sleeve

The ultraviolet lamp tube is arranged in the quartz sleeve and is connected with the
cavity, and water flow is allowed to flow through the ultraviolet lamp tube containing a
plurality of ultraviolet lamps from all directions.
6.2.2.3 UV lamp tube cleaning device

Cyeco ™ Ballast Water Treatment Unit has a built—in automatic cleaning device. When
the system detects a low ultraviolet intensity alarm, the automatic cleaning device will
automatically start to clean the dirt on the surface of the quartz sleeve, so that the
ultraviolet intensity can be restored. When the low ultraviolet intensity alarm occurs
continuously for many times in a short time, it indicates that the life of the ultraviolet
lamp tube is approaching and needs to be replaced.

® The on—line mechanical automatic cleaning system is used for cleaning substances

attached to the wall of the quartz sleeve;

® The cleaned length of the quartz sleeve is the length of the whole ultraviolet

lamp tube;

® The normal work of the ultraviolet sterilization system is not affected during

cleaning;

® Remote manual or automatic cleaning can be realized through the operation interface

and remote control, and the cleaning cycle can be controlled;

® In order to ensure the cleaning performance of the UV lamp cleaning device, the

cleaning ring shall be replaced once a year.
6.2.2.4 UV intensity probe

The UV sensor is installed on the cavity to continuously detect the irradiation
intensity of the UV lamp tube on the fixed point in the reaction cavity in real time and
display the ultraviolet dose data. In the operation process, once the quartz sleeve becomes
dirty or the water quality changes to cause the decrease of the ultraviolet intensity of
the detection point, which is lower than the set value of “low ultraviolet intensity”, the
sensor will transmit signals to the control system, and the control system will first
start the automatic cleaning device to clean the quartz sleeve, and then adjust the output
power of the lamp tube. Make the UV intensity of the detection point reach the set value.

The UV intensity probe should be periodically scrubbed with alcohol.
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6. 2. 2.5 Disassembly and replacement of main components

Disassembly and replacement of UV lamp tube, quartz sleeve, UV cleaning device and UV
intensity probe are detailed in the attachment:
Cyeco/TD04-4003-D009; Instructions for Disassembly and Installation of Ultraviolet

Disinfection Device
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7 Equipment troubleshooting

Please refer to the attachment for details of equipment fault inquiry and
troubleshooting:

Cyeco/TD04-4003-D010; BWMS Equipment Troubleshooting Manual.

% If you have any other questions, please contact Cyeco.
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Shanghai Electric Cyeco Environmental Technology Co., Ltd
Tel: 021-38860137 / 58852405

Fax: 021-38860138

Mail:  sales@cyeco.com

Web:  www.cyeco.com

Address: Building 2, No.2748, Pudong Avenue, Shanghai (200129)

Add: No.2748 Pudong Avenue, Shanghai
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Doc. No: Cyeco/TD04-4003-D002 V1.0

BWMS Operation and Maintenance Manual
List of attachments

1 List of documents:

Serial
Document number File name Ver.
number
1 Cyeco/TD04-4003-D003 | Cyeco™ BWMS PFD Drawing V1.0
2 Cyeco/TD04-4003-D004 | Cyeco™ BWMS Sample Device V1.0
3 Cyeco/TD04-4003-D005 BWMS Fault alarm list V1.0
4 Cyeco/TD04-4003-D006 BWMS FE HMI Operation Manual V1.0
Instructions for disassembly, assembly and
5 Cyeco/TD04-4003-D008 cleaning of filter element of self-cleaning | V1.0
filter
Instructions for Disassembly and
6 Cyeco/TD04-4003-D009 Installation of Ultraviolet Disinfection V1.0
Device
7 Cyeco/TD04-4003-D010 BWMS Equipment Troubleshooting Manual V1.0
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BWMS # &4 & F %
BWMS Fault alarm list

it IR H Item

1 W R AR R R Power phase sequence error

2 AP ARk T Emergency stop

3 A G5 &k ik System initialization failure

4 iR B BT # Filter motor overload

5 ) AR W R % Power supply cabinet power fault

6 N FeE TS Power supply cabinet temperature too high
7 ) AR R S g K Power supply cabinet temperature too high
8 UV & Auid 2 UV motor overload

9 ITE & Lamp fault

10 | iR & 3 K R 3% Filter inlet valve fault

11| UV 3 KR & UV Inlet valve fault

12 | & EFR e hud # High pressure pump motor overload
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Doc. No: Cyeco/TD04-4003-D005 V1.0

BWMS # &4 & F %
BWMS Fault alarm list

F5 IR H Item

1 W, R AR A 1R Power phase sequence error

2 B lE T Emergency stop

3 R G s & System initialization failure

4 R E EF LN T Differential pressure last for long

5 JE £ FF KR E Differential pressure switch alarm

6 TR B wALME Filter motor fault

7 T B whE Filter motor overload

8 ) 7 A2 WL R I Power supply cabinet power fault

9 e mE T Power supply cabinet temperature too high
10 | FHARRBRESHIFLEEELK Power supply cabinet temperature too high
1M1 | ITE#HE Lamp fault

12 | UV JiTﬁ‘E‘f\/\ﬂ" UV lamp fault

13 Pl AR L0 ) i K UV low dose last for long

14 | UV FHlZHRE UV dose high alarm

15 xﬁﬂﬂ"ﬂ‘(?ﬁ% Temperature switch alarm

16 | BEAREE Temperature is too high

17 | UV H;ﬂ'iizm W%‘ﬁ% S g System failure caused by high temperature
18 | UV & hLEK = UV motor fault

19 | UV &t # UV motor overload

20 | AEALXBERABAFHEALKRE System failure caused by low flow rate
21 T8 55 3k K R 3= Filter inlet valve fault

22 | iR B HE KT 2 Filter inlet valve overload

23 | UV B KR & UV Inlet valve fault

24 | UV ZE KR T 3R UV inlet valve overload

25 | Fil R = Bypass valve fault

26 | Fi8 AT Bypass valve overload

27 | FEETTKE] KAz Bypass valve is not in shut position
28 | BRI & Return valve fault

29 | SRR T Reflux valve overload

30 | AEIATIRTE Flow control valve overload

31 AT R E Flow control valve alarm

32 R hLad 3, High pressure pump motor overload

33 | HEF R ALE ER Sewage pump overload
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1 Initial system startup condition

° Only the CyecoBWMS system that has completed the installation and
commissioning of the system shall perform the start—up operation.

° The initial start—up must be carried out under the guidance and supervision of
relevant technical personnel.

° Personnel who are not trained and do not have the basic knowledge of system

operation shall not operate the system.

2 Operation of control cabinet

In this section, the following type labels such as “Local/Remote” are used as the

operation labels of the touch screen.

3 Power supply indication

Power indication: the main power is switched on, and the white power indicator is on.

4 Local remote selector switch

Cyeco™BWMS is divided into local and remote system control functions according to
different requirements of users, that is, system operation and control can be completed
by local human—machine interface or remote human—-machine interface.

® Vhen the “local/remote” touch screen engineer 1 interface selection button is

in the “local” position, all control functions can only be realized by the
local human—machine interface.

® When the “Local/Remote” touch screen engineer 1 interface selection button is

in the “Remote” position, all control functions can only be performed by the

remote HMI.

5 Check, Normal, Bypass Select Switch

Cyeco"BWMS has three working modes: check, normal and bypass according to different

requirements of users.
® Vlhen the touch screen engineer 1 interface selection button is in the “Check”
position, it allows the inspection of components and the functional testing of

valves, motors, UV, etc.
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® Vlhen the touch screen engineer 1 interface selection button is in the “normal”
position, the system can operate normally and automatically when the startup
conditions are met.

® When the touch screen engineer 1 interface selection button is in the “bypass”
position, the bypass valve is opened, the filter inlet valve and the UV inlet
valve are closed, and the water flow cannot pass through the filter and the UV

device.

6 Emergency stop button

The emergency stop button on the panel of the control cabinet is used for immediate
shutdown in any emergency. The user only needs to press the emergency stop button, and

the system will automatically stop immediately.
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7 Operation indication

UV operation indication:

unloading.

8 Preheat indication

UV warm—up indicator: the red indicator is on during the warm—up phase of the normal

ballast and unloading system.

9 Human Machine Interface (HMI) Operating Manual

9.1 Control system interface and button description

The button functions of each display unit involved in the operation interface of the

control system are described in the following table (Table 1 and Table 2).

Table 1: Page Switch Button Symbols and Functions

the indicator light is on during normal ballasting and

Symbol Description Function Remark
‘i! The main page navigation | Page navigation
Ivlain page switches SWitCh
Q . . Page navigation
Run Mode Page Navigation Toggle i
switch
run
“'i' . . .
@&& Parameter setting page | Page navigation
arameter setting navigation switch switch
\3 System Status Page Navigation | Page navigation
System state Toggle switch
& . . . Page navigation
Alarm page navigation switch i
Alarm switch
;;%g Valve inspection page navigation | Page navigation
debuggin SWltCh SW]. tCh
<]
] . <
v . . . Page navigation
2 Engineer Page Navigation Toggle )
Engineer switch
Cyeco | Marine Equipment, Water & Wastewater Treatment Page 5 of 23
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Table 2: Function Operation Button Symbols and Functions
Symbol Description Function Remark
System state
Local mode y. .
switching
: System state
Remote mode y. .
switching
System state
BYPASS Bypass mode y. .
switching
System state
m Normal mode y. .
switching
' System state
Check mode y. .
switching
Silence Alarm silencing On/off
Reset Alarm reset On/off
Cpen The valve is open On/off
Close Valve is closed On/off

Table 3: Parameter Display and Function Description

Parameters Description Remarks
Cavity t ratur Indicates the temperature inside .
av emperature
v b the UV chamber
UV dose Indicating UV irradiation dose mJ/cm’
. Display the warm—up time of UV
Warm—up time of UV lamp pray P S
lamp
. ) Displays the UV lamp coolin
UV lamp cooling time ] pray b 8 S
times
Remaining interval of | Display the remaining time of .
filter self-cleaning filter self-cleaning interval
Remaining  interval of | Display the remaining interval
. ) ) m
lamp cleaning time of lamp cleaning
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9.2 Clock and date settings

Power on the touch screen, and press any point on the screen with your finger until
the “Click to operate” interface appears. Click “Set” to enter the SETUP setting interface,

as shown in the following figure.

Click to enter the operati
on

Settings calibrati
BOOT on

Foorion can aboamar calibn
atior,

Figure 1: Setup Interface

Enter the SETUP setting interface and select “General Settings” to modify the time,

as shown in the following figure.

el - + 100%

| letwork setting : :
= Time: 201547 21— 1131 4 [
Egzjzrg"ﬂ Buzzer - ) )
About this m Sereen point
aching Saver: 10 =
Advanced Settin off bacllight time . pint
& Turn cklight time : 1 U i

Safety Lower brightness time 3 5l'-‘°i"t

* 1
' rice Interface status: USBU disk 5D of hip mesh port

Figure 2: Clock and date setting interface
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9.3 Communication settings

Enter the SETUP setting interface, select “Project Management” and enter the password.

The default project management password is “888888”, as shown in the following figure.

setup Woman

+ 100%

Settings

gy imvessi T Ing) rianag
e
Please enter  our pas

sword
About this ma !
chine . ok ok ok * ok ok ok
advanced Settin b
as
Safet}-" Lower brig htness time: 3 pain
=
e ice -
Interface status: USBU disk SD of network port

Figure 3: Project Management Password Interface

Enter the SETUP setting interface and select “Network Settings”—IP Settings.

touch screen IP: 192.168.0.3, remote touch screen IP: 192.168.0.6, subnet

255. 255.255. 0, as shown in the figure below:

Sy get 1P

168

Figure 4: Communication address setting interface

Local

mask:
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9.4 System password

When the touch screen is powered on, the touch screen startup initial interface will
open. As shown in the following figure:

Welcome

i X LZ
Enter: Englis

Figure 5: Initial interface
Click Chinese/English to enter the main page of the system, as shown in the following
figure.

CYECO Ballast Water Management System M @%z& 78 {g' V1.1 2022/11/1516:31:20

. ok ] N\ . Flow o mih

=% UV Dose o mJ/cm?
Main Run Setting State Alarm Debug Engineer Temp. 0 °c

=W Bypass viv.
[ o PV

Flow control vl n%
o-l Flowmeter

Self-cleaning filter UV Unit
= Filter viv.

‘.ll ! || m ﬁ-ﬂckﬂow viv
- 7

Sewage pump

UV viv. Im-—

age - : Filter setting
__ T‘:.i’\.fater UV setting

Flow Sum [ m3
uUTC o0 : 5

" Backflow
CN

00 0 0

Figure 6: Main interface
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9.5 How to start

Before starting the system, select the system working mode as “Normal” as shown in

the figure below. At this time, after the system is powered on, it will automatically

complete the self-test and initialization.

CYECO Ballast Water Management System acyeco %z& 8 Q V1.1 2022/11/1516:31:47

w a @:‘?& @ & \ o0 ® Flow o m*h

N =% UV Dose o mJd/cm?
Main Run Setting State Alarm

Debug Engineer Temp. 0o °C

uv

Cleaning time interval: g min

Temperatre Alarm o °C

Filter

Backwash time interval: o min

UTC 0 :0:0 (o M o BN o H o

Figure 7: Work mode selection page

At this time, the operation interface is as shown in the figure below,

and the
“"Ballast” and “Unload” buttons are valid.

CYECO Ballast Water Management System acyeca %5& 78 {& V1.1 2022/02/2510:47:1¢

L Q (ﬁﬁ @ & x e Flow o mdh

=3, UVDose o mJicm?
Main Run Setting State Alarm

Debug Engineer Temp. o °C

Ballast BDischarge

~ m

m

—

7

Start
& [0 J 0

m

UTC 0 20 :0 o " o Mo |

Figure 8: Running the page
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Before ballast operation, enter the commissioning interface and confirm that the
"Subsea Valve” and “Ballast Valve” have been opened, and before unloading operation,
confirm that the “Discharge Valve” and “Sea Discharge Valve” have been opened, as shown

in the figure below.

CYECO Ballast Water Management System gcyeco ﬁgﬁ ﬂ- (g V1.1 2022/11/1516:34:02
. yap = N Flow 0 m*h
(573 E @-&! E & AN \’3., UVDose o mJdicm?
Main Run Setting State Alarm Debug Engineer Temp. 0 °C

Valves Valves manual control status Motor status

Filterinletvalve ~ Open @  Close @ Filter motor @
UVinlet valve  Open Close
. @ @ UV motor @

Bypass valve  Open @ Close @

Retunvalve Open @  Close @

Flow conirol valve | 0% \ Extemal Valve

A01-1

CN UTC 0 : 0 : 0 o Mo § (o M o |

Figure 9: System Valve Status Page

When the working valve is opened in place, the ”“ballast pump start request” indicator

on the operation interface turns green, as shown in the following figure:

CYECO Ballast Water Management System mc_yeco %Zq 8 (3‘ V1.1 2022/02/2510:47:19
o - LG Flow (] m3/h
. B |5 ooy ]
W a % @ & % ,. UVDose o mdicm?
Main Run Setting State Alarm Debug Engineer Temp. 0 °C

a

m

mn

sian lCancel
0o
m

~

UTC 0 : 0 : 0 0 0 0 0

Figure 101: Waiting for ballast pump start page
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When the flow reaches the set value of the system, the “UV lamp start request”
indicator on the operation interface will turn green. Click the ”“Start” button, and the

operation page is shown in the following figure:

CYECO Ballast Water Management System dcyeca ﬁgﬁ ﬂ- (5 V1.1 2022/02/2510:47:19
X o \Gd Flow o mih
W B o8 @ & >\\, p 5 UVDose o mlicm?
Main Run Setting State Alarm Debug Engineer Temp. o °C

"

n

UTC 0 :0:0 0" o 0o’ o

Figure 11: UV lamp startup page

After the equipment starts the UV lamp, the system starts to enter the warm—up state.

The running page is shown in the following figure:

CYECO Ballast Water Management System ﬁc‘yecg ﬁ@l& ﬂ- (% V1.1 2022/02/2510:47:19
o { SULE Flow o méh
. 2 \ g —
W a @t@ @ & >Q ! UVDose o mdlem?
Main Run Setting State Alarm Debug Engineer Temp. 0o °C

@

m

2 .
m n
| Start_J Cancel |
] [ 0 Ml 0 |
_
=
UTC 0 : 0 : 0 o Mo} o M o}

Figure 12: Device warm—up page
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The preheating time is 3-6min. After the preheating, the indicator light of ”“ballast
operation” on the operation interface will turn green, as shown in the following
figure:

CYECO Ballast Water Management System gc,‘yeco égz& i {5 V1.1 2022/02/2510:47:19
e T LG Flow o mdh
- ™ | o L
u g % @ & % & ’_ UV Dose o mJdlem?
Main Run Setting State Alarm Debug Engineer Temp. 0o °C

2

Ballast MDischarge Bhut down
m m
O o
m -
=
[ Start [l Cancel
@ o D
.
~
UTC 0 : 0 : 0 o W o] 0o " o

Figure 13: Ballast Running Page

9.6 How to shut down

When shutdown is required, take ballast shutdown as an example, as shown in Figure
13 above, the “shutdown” button is valid. Press the ”“Shutdown” button, and the “UV Lamp
Shutdown Request” indicator will turn green. Click the “Confirm” button, and the system

will automatically shut down, as shown in the following figure:

CYECO Ballast Water Management System ﬁcjreca ﬁglﬁ 7 (5’ V1.1 2022/02/2510:47:19
¥ T [+ Fl 0 m3/h
w B B ORA XY T
w N\ =% UV Dose o md/icm
Main Run Setting State Alarm Debug Engineer Temp. 0 [

P

Shut dowr

m

@
Esﬁ:; Cancel
=
O 0 o

Ballast_WDischarge

”
@ s

n

i

| Start il Cancel

S 0 § o f o | 0 0 0 0

Figure 14: Lamp Off Page
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dcye co

During shutdown,

cabinet panel flashes alternately. After cooling,

peripheral valves.

The system automatically switches the internal valves.

cool the lamp tube for 3-6min. The cooling indicator on the control

stop the ballast pump and reset the

The operation

interface is shown in the following figure:

CYECO Ballast Water Management System ﬁc.yeaa ﬁgi" ﬂ- (&

w b

Main Run

e T
%
Setting  State

e

Ballast MDischargg
_Exit |

)
RS o |

2

| Start_jl Cancel
0 il o

2

S

Figure 15:

V1.1 2022/02/2510:47:19

: N a0 ® Flow o mdh
LAS =%/ UV Dose o mJ/cm?
Alarm Debug Engineer Temp. 0 e
(Confirm il Cancel |
W) 0 D
i~
UTC 0 : 0 : 0 o M o | o Mo |

Cooldown Countdown Page

After the operation interface is restored, the “Ballast” and “Unload” operations can

be performed again, as shown in the following figure:

CYECO Ballast Water Management System dcye co %Zﬁ ﬂ {%

V1.1 2022/02/2510:47:19

. o ‘ A7 Flow o mih
w E % @ & % _', UV Dose o mllem?
Main Run Setting State Alarm Debug Engineer Temp. 0 °C
Ej

Ballast MDischarge
| Exit |
(o _

il m
' [0 J5l 0 |
| Start Ml Cancel]

’("\

UTC 0 : 0 : 0 ' B 0o - o

Figure 16: Valve reset,

Cyeco | Marine Equipment, Water & Wastewater Treatment

system ready page
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9.7 Page function and operation method

] On the main page, you can see the status of each cell.

] Display the instantaneous flow, the total flow for this run, the UV dose, and
the cavity temperature.

° The valve is green when it is open and blue when it is closed. The line is
green when there is water flow and blue when there is no water flow.

® (lick the “Filter operation setting” button to enter the “Filter operation
setting” interface, and set some parameters in the filter operation;

® (lick the “UV operation setting” button to enter the “UV operation setting”
interface to set some parameters in the operation of the UV lamp.

CYECO Ballast Water Management System M %z& % (5- V1.1 2022/11/1516:37:56

— o (¢ 3

\-ﬂf Q O.E.} '53 & >< . Q. Iilli)fWDose 2 rrr:l.Jlr;’r;m2
Main Run Setting State Alarm Debug Engineer Temp. 0 °c

Cyeco

= Bypass viv.

N n Flow control vivegss [ 0 B2

o-J Flowmeter

Self-cleaning filter UV Unit
Filter viv

|.|[ H ﬂ iﬁ--ﬁackﬂow viv
- TR —

L - UV viv. m-'-

Filter setting
UV setting

Flow Sum [l m?3
UTC 0 : 0 : 0 0 0 0o " o

Figure 17: Main page
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9.8 Functions and operation methods of the filter page

Press the Time mode “button and the filter will run in time mode.

If necessary, if the "Manual mode” “button is pressed, the system will complete
a cycle of filter backwashing and return to the original operation mode after
the cycle.

One cycle is that when the user manually presses the control button, the
backwashing drive motor only rotates forward or backward once, and after one
cleaning is completed, the system will automatically return to the original set
operation mode;

The time mode is to automatically repeat the periodic backwashing according to

the time interval set by the user. The default time interval is 10 minutes.

CYECO Ballast Water Management System M ﬁ%z& ﬂ- {S- V1.1 2022/11/1516:38:29

e == LS - Flow 0 m?3/h
& Q % ‘3 & >\ & UVDose o mdom?

Main Run Setting State Alarm Debug Engineer Temp. 0 °C

Filter cleaning mode

DP mode Time mode Manual mode

CN e o foflo o Mo} o M o |

Cyeco |

Figure 18: Filter interface
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9.9

Function and operation method of UV page

Press the Dose mode “button and the system will operate in UV intensity mode.
Press the “Time mode” “button, and the system will operate according to the
timing mode.

If necessary, if the "Manual mode” button is pressed, the system will complete
a cycle of lamp cleaning and return to the previous operation mode after the
cleaning is completed.

One cycle is that when the user manually presses the control button, the
automatic cleaning device drives the motor to rotate forward and backward only
once, and after one cleaning, the system will automatically return to the
original set operation mode.

Intensity mode means that when the actually measured UV irradiation dose value
is less than the UV irradiation dose value set by the user, the system will
automatically clean the UV lamp tube. The default UV cleaning irradiation dose
is 230 mJ/cm2;

Time mode is to automatically carry out periodic cleaning according to the time

interval set by the user. The default time interval is 20 minutes.

CYECO Ballast Water Management System ﬁ %z& ﬂ' (5- V1.1 2022/11/1516:39:02
o = LS [ Flow o m3h
= "™ \ o - .
N Q @.f% .!3 & >Q e UVDose o mdicm?
Main Run Setting State Alarm Debug Engineer Temp. 0 °C

UV running parameter

Forward time Limit time
UV Dose 0 mJ/cm?
0 MIN 0 MIN
Temperature 0 °C
0 SEC 0 SEC
Reverse time Limit time UV clean mode
0 MIN 0 MIN Dose mode Time mode Manual mode
0 SEC 0 SEC
CN UTC 0 : 0 : 0 o M o | o Mo}

Figure 19: UV interface
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9.10 Function and operation method of system status page

UV unit,

The system status page mainly indicates the operation status of filter unit and

including the operation mode indication of filter and UV unit, the

positive and negative rotation indication of filter freshening motor and UV

cleaning motor, and the status indication of UV lamp tube.

Countdown, and UV Lamp Cooldown Countdown.

the equipment is in the state of the item. For example,

When the indicator light corresponding to each item is green,

The System Status page also indicates the Backwash Countdown, UV Lamp Warm—up

it indicates that

if the indicator light

in front of “EB1” in “UV lamps state” is green, it indicates that the “EB1”

lamp has been turned on.

CYECO Ballast Water Management System M

w &

Main Run

=
s
Setting

Filter

DP mode
Time mode
Manual mode

Motor forward

® 6 e ¢ ¢

Motor reseval

Filter backwash countdown

0 min 0 sec

CN

.48 t(3

V1.1 2022/11/1516:39:44
_ e 3
S : 5 e Flow 0o mdh
L LS 2 UV Dose o mdicm?
State Alarm Debug Engineer Temp. 0 °C
UV Unit UV Lamp State
@ Intensity mode @ EB1 @ EB2
- @ EB3 @ EB4
Time mode
® @ EBS @ EB6
@ Manual mode @ EB7 @ EB8
@ Motor forward @ EB9 @ EBIO
@ Motor reseval
@ UVlamps on

UV warm-up countdown

0 min 0 sec

UTC o0 : 0 : 0

UV cooldown countdown

Figure 20: System operation status

The system status page filter unit is detailed as follows:

o DP mode:

° Time mode:

Cyeco |

Automatically

backwashing

differential pressure

Automatically

backwashing

Marine Equipment, Water & Wastewater Treatment

0 min 0 sec

O .e O .' 0 .a 0 .r
control
according to
control the
according to the
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accumulated running time
] Manual mode: Manually forced backwashing
° Motor forward: Backwash motor forward rotation
Reverse rotation of backwash
® \Motor reversal:
motor
Filter backwash completion
° The backwash countdown:
remaining time countdown
The system status page UV units are detailed as follows:
® Intensity mode: Automatic control of backwash
according to UV dosage intensity
° Time mode: Automatically control the

backwashing according to the

accumulated running time

o Manual mode: Manually forced backwashing

® \Motor forward: Backwash motor forward rotation

® \Motor reveral: Reverse rotation of backwash
motor

o UV lamps on: The UV lamp is powered on

° UV lamps preheat countdown: UV lamp preheating is started by

3—-minute countdown.
® UV lamps cool countdown: UV lamp cooling is counted down
by 3 minutes from the start

The system status page UV lamp status unit is detailed as follows:

o EB1: 1 # lamp tube
° EB2: 2 # lamp tube
o EB3: 3 # lamp tube
° EB4. 4 # lamp tube
o EB5: 5 # lamp tube
° EB6: 6 # lamp tube
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] EB7: 7 # lamp tube
o EBS: 8 # lamp tube
And so on.
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9.11 Function and operation method of alarm page

® Vhen the “Clear” fault occurs during the operation of the system, the system
will give an alarm. Press the ”Silence” button to stop the buzzer alarm.

® After the buzzer stops alarming and the fault is eliminated, press the “Reset”
button on the alarm page to reset the system.

° If the system is reset without proper troubleshooting for system errors, the
system will continue to display non—overridable alarm messages and the system
will not function properly. Therefore, proper troubleshooting must be performed
when the system fails.

® [f "C” appears in the “Status” item in the alarm column, the surface fault is

not removed successfully. If the alarm is removed successfully, “CD” is

displayed.
CYECO Ballast Water Management System d ﬂgz& ﬂ- {5‘ V1.1 2022/11/1516:40:13
0 = NOLS [ Flow 0 m?h
. &) e \ Gt - -
e a (E(z.! Q A % & UV Dose o mllcm?
Main Run Setting State Alarm Debug Engineer Temp. 0 °C
Date Triggering time Content Recover date Recover time -
Report
Mute
Reset
CN UTC 0 : 0 : 0 o Mo | o M o}

Figure 21: Alarm Status Page
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9.12 Function and operation method of valve inspection page

Cyeco |

If a single valve is to be opened or closed, the equipment shall be switched to
the ”“inspection mode” (which can be switched in the “parameter setting”
interface or in the selector switch of the control cabinet).

If the “Check Mode” is selected, the user presses the “On” button of the
corresponding valve, and the valve will be opened.

The indicator light behind the ON button is green if the valve is open, the
indicator light behind the OFF button is green if the valve is closed, and the

no indicator light is green when the valve is not in place.

CYECO Ballast Water Management System ﬁ %zﬁ ﬂ‘ (g' V1.1 2022/11/1516:40:38
o == LT - Flow 0 m?3/h
e ” \ é"‘ - >
A Q Qﬁ.’# Q & LS @& UVDose o mdicm?
Main Run Setting State Alarm Debug Engineer Temp. 0 °C

Valves Valves manual control status Motor status

Filterinlet valve ~ Open @  Close @ Filter motor @
UVinlei valve  Open Close
@ @ UV motor @

Bypass valve  Open @ Close @

Retunvalve Open @  Close @

Flow control valve | 0% | External Valve

A01-1 [

Ll °

CN UTC 0 : 0 : O o M o ) o M o |

Figure 22: Valve Inspection Screen
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9.13 Function and operation method of engineer page

“Engineer 1”7 in the engineer mode page is used to modify and display some special
parameters, and non—technicians are not allowed to modify the parameters.

When modifying the parameters, just click the place to be modified, and the input
board will pop up. You can modify the relevant parameters as required, as shown in the

following figure:

CYECO Ballast Water Management System Mc,reco ﬁ%z& £ (S- V1.1 2022/11/1516:41:37
o = SULT [ Flow 0 m3/h
. — | é.}
& g @.f(z; Q & }y &N UVDose o mJdlcm?
Main Run Setting State Alarm Debug Engineer Temp. 0 °C
Engineer1
Parameter setting
TRC LY hd Fault Temp. 0 °C
B100U A Al T
B150U " Ialrrr? ec:np. 0 C
cleaning dose
Data exp B200U g 0 md/cO]
B250U = Flow set value 0 m3/h
Alarm exg B300U Flowmeter range 0 m3/h  Strip Display
B400U .
External vivs. shield
- UV operation choice Factory settings
B600U
CN. UTC 0 : 0 : 0 o Mo | o M o |

Figure 23: Parameter Setting Screen for Engineer 1

9.14 Data recording and query

The touch screen is equipped with a memory card, which can save 24 months of ”Data
query” data records.
Remove the memory card from the back of the touch screen, insert it into the computer,

find the folder named “database”, and open it to view the alarm and operation data.

e

| lame Type Size
Alarm1 2022/6/29 16:59  Folder
CYCLE 2022/6/29 16:50  Folder
Data 3 2022/6/29 16:59  Folder
database 2022/6/29 16:59  Folder
FLOW 1 2022/6/29 16:59  Folder

Figure 24: Data storage operation
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Instructions for disassembly, assembly and cleaning of

filter element of self-cleaning filter

To ensure the operation and maintenance of CyecoBWMS system and unit equipment,

sufficient operation and maintenance space must be reserved around the equipment and unit.
See the relevant drawings provided by the equipment manufacturer for specific requirements.
Pay special attention to the maintenance space of the self-cleaning filter screen and the

cleaning area, as well as the lifting space on the upper part of the equipment.

APrecautions before disassembly!

® Before opening the filter, it is recommended to press the “Manual Backwash” button
to start backwashing. Disassemble after backwashing!

L Close the inlet and outlet valves of the filter and release the pressure before
disassembly!

° Drain the water in the filter cavity!

° Make sure that the equipment is powered off and shut down before disassembly!

Disassembly of strainer:

Fixing
1. Remove the fixing bolts of

the housing.

Cyeco | Marine Equipment, Water & Wastewater Treatment Page 1 of 8
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Split pin
2. Remove the split pin and
shaft pin of universal
coupling
3. Remove the fixing bolts of Ejecto
the motor frame and push out
the motor frame with the
removed fastening bolts.
Fixing
Gear
4. Remove the motor frame
together with the gear motor
and drive assembly
Motor
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Ejecto
5. Remove the fixing bolts of

the high—-pressure water
inlet chamber, and push out
the high—-pressure water
inlet chamber with the ..
Fixing
removed fastening bolts.

6. Remove the high—pressure

water inlet chamber
High

Fixing

7. Remove the fixing bolts of
the drive end cover, and
push out the drive end cover
with the bolts.

Ejecto

Cyeco | Marine Equipment, Water & Wastewater Treatment Page 3 of 8



biass Lcyeco L BHESEHARERARFRAT

SHANGHAI ELECTRIC Shanghai Electric Cyeco Environmental Technology Co., Ltd.

8. Remove the drive end cap

Split pin

9. Remove the split pin and pin
shaft of the high—pressure

backwashing nozzle assembly
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10. Remove the high pressure
backwash nozzle assembly

Note: There are left and High—-pre

ssure
right high pressure
backwashing nozzles, which
should be marked during
disassembly to avoid wrong
position during

reinstallation.

Installation in the wrong

position will result in

failure of backwashing.

11. Take out the special wrench
for filter screen (provided

with the machine)

Special

Fixing

12. Remove the fastening bolts

of the filter screen. .
Strai
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Screen
13. Carefully remove the screen
assembly
14. If the removal space is
.. . High—pre
sufficient, the high
ssure

pressure backwash nozzle
assembly can be removed
integrally with the screen
assembly, and the high
pressure backwash nozzle

assembly can be removed

externally

Fixing

15. Remove the screen flange

SCrew
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Screen

> —

16. Remove the screen flange

17. Remove the spray bar

Nozzle
assembly -¢

18. Remove the strainer
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Cleaning of filter screen:

Use hot water (50-60 °C), add oxalic acid or NaOH to prepare 0.5% —3% cleaning solution,
and soak the filter element in the cleaning solution for 60-120 minutes. Then wash the inside
and outside of the filter element carefully with clean water (fresh water) for 15 to 20 minutes

with a high-pressure water gun.

Assembly of filter screen:

® The process of assembly is just the opposite of disassembly;

® [n order to ensure the intact service performance, all the seals involved in the

reassembly shall be replaced with new ones.
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Instructions for Disassembly and Installation of

Ultraviolet Disinfection Device

To ensure the operation and maintenance of Cyeco 'BWMS system and unit equipment,
sufficient operation and maintenance space must be reserved around the equipment and unit.
See the relevant drawings provided by the equipment manufacturer for specific requirements.
Pay special attention to the maintenance space of the lamp tube of the ultraviolet
disinfection device.

Disassembly and assembly of the ultraviolet disinfection device are divided into four
parts:

1. Removal and installation of UV lamp tube;

2. Removal and installation of quartz sleeve;

3. Removal and installation of UV cleaning device;

4. Maintenance of UV intensity probe;

l{g};Precautions before disassembly!

 J Before repairing and maintaining the UV chamber, be sure to keep the UV device powered
off!

° Before repairing and maintaining the UV chamber, be sure to drain the water in the
chamber!

° Always wear cotton gloves when touching the UV tube and quartz sleeve!

° Do not scratch the quartz sleeve, otherwise the surface of the quartz sleeve will

be permanently damaged!

Removal and installation of UV lamp tube:
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End
1. Remove the nuts and end
covers at both ends.
End Cap
Lamp
2. Remove the fastening bolt of
the lamp holder assembly, Tighten
and push out the lamp holder
assembly with the removed Ejecto
fastening bolt
3. Take out the lamp holder Remove the
assembly at both ends, and
remove the cable connecting
the lamp tube and the lamp
holder assembly
Lamp
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Lamp
4. Take out the lamp holder
assembly
Baff
5. Push out the lamp tube, and
take out the damping springs
and baffles at both ends of
Damping
the UV lamp tube
UV lamp

6. Take out the UV lamp tube
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7. Replace the lamp with a new
one in the reverse order of
taking out the lamp and

install it completely.

1. Remove the UV tube (see

Removal and installation of

UV tube)

Tighten
2. Remove the fastening bolt of '
the lamp holder, and push
Ejecto
out the lamp holder with the
removed fastening bolt
Lamp
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Lamp
3. Remove the lamp holders at
both end
Lamp
4. Take out the lamp tube
collar at both ends.
0-ring

5. Remove the O-rings at both
ends and discard the
O-rings. If difficult to
remove, lubricate with

water.
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6. Take out the quartz sleeve ' l

very carefully. Make sure

that the quartz sleeve at
) Quart
the other end is not dropped uartz
or damaged in the cavity. It

is recommended that two

people work together when

removing the quartz sleeve.

7. Moisten the surface of the

new sleeve with water and

carefully install the new

sleeve into the cavity. When
pushing in, make sure that
the sleeve is kept I

horizontal and accurately

aligned with the cleaning

ring hole of the cleaning
plate, so that the wiper
blade baffle of the probe is
aligned with the position of

the probe.
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O-ring
8. Install new O-rings on both
ends of the sleeve
Lamp tube
9. Reinstall the tube collar at
both ends of the sleeve
Tighten
10. Reinstall the lamp holder at
both ends of the sleeve and Lamp

fasten 1it.
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11. Add water to the reaction
chamber for pressure test to

check whether there is

Check for

penetration. In case of 2 |

leakage, the lamp holder
shall be removed and the
O-ring and sleeve surface

shall be reinspected for

damage. Until the pressure

test is passed.

12. Reinstall the UV tube (see
UV Tube Removal and

Installation)
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Removal and installation of UV cleaning device:

Clean
1. Remove the wiring in the o
motor junction box
Coupl i
ng
2. Loosen the coupling screws
Tighten

3. Remove the fastening bolts

of the motor mounting plate
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4. Remove the motor
Gear

5. Remove all lamps and quartz
sleeves (see Removal and
Installation of UV Lamps,
Removal and Installation of

Quartz Sleeves)

6. Remove the coupling Coupl i
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Bear ing
7. Loosen the set screw and
remove the bearing locating Set screw
sleeve
Front
8. Remove the fastening bolts
of the front bearing seat,
Tighten
and push out the front
bearing seat with the
removed fastening bolts.
Ejecto
9. Remove the front bearing
seat and the bearing and
Front

seal ring installed with it.
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Seal ing
10. Remove the sealing ring
Tighten
11. Remove the fastening bolt of
the rear bearing pedestal, Rear
and push out the rear
bearing pedestal with the
. Ejecto
removed fastening bolt
Rear

12. Remove the rear bearing
housing and the sealing ring

fitted to it
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Oilless
13. Remove the oilless bearing
Ejector '
14. Remove the fastening bolts '
of flanges at both ends, and -
- Tighten
push out the flanges with ‘
the removed fastening
bolts. Flan
15. Remove both end flanges Flanges
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16. Take out the cleaning device

from the cavity

17. Remove the wash plate

18. Take out and clean the ring -
~ Clean the

seat
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19. Remove the purge ring

20. Install a new purge ring

21. Reinstall in the reverse
order, and replace the
damaged seal during

reinstallation.
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Removal and installation of UV intensity probe:

1. Loosen the probe coupling

Cable
nut and disconnect the coupling
cables

2. Loosen and remove the probe uv
from the probe holder with a
suitable wrench
Wipe

3. Wipe the probe surface with

alcohol
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4, After wiping, reinstall in

reverse order
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BWMS Equipment Troubleshooting Manual

1 Warning and Fault Queries

In case of fault alarm, the control cabinet will give an audible and visual alarm.

Press the button to see the alarm page. The latest warning message will
appear at the top of the screen.

Fault alarm and corresponding fault query and measures are detailed in the following
table.

Tablel High pressure backwash filter alarm, A = alarm, T = tripped (closed)

Serial
Show Level Reason Measures
number
The differential
pressure between
Filter the inlet and
{ differential 4 outlet exceeded a |Check and repair the motor
pressure for too predetermined value | and cleaning system
long for more than 20
minutes despite the
backwash operation
] ] Inlet and outlet
Differential ) . .
] differential Check and repair the motor
2 pressure switch A .
pressure exceeds | and cleaning system
alarm
the set value
Check and repair the motor
and cleaning system
—Check the limit switches
and cables for damage
. The forward
-Filter motor ] -Manually move the motor to
. rotation and o .
failure ) the nearest limit switch and
3 ] T reverse rotation of
-Filter motor reset the system
the motor are not
overload ) ) —Check the cable for damage
stopped in time
—Check that the motor cables
are connected correctly
—Check  that  the limit
switches are correctly wired

Cyeco | Marine Equipment, Water & Wastewater Treatment Page 1 of 7
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Table2 UV sterilization unit alarm, A = alarm, T = trip (closed), A/T = alarm
default/possible trip
Serial
Show Level Reason Measures
number
Check the following and
. | reset manually:
] Faulty electronic )
Power cabinet —Check electronic ballast
1 ) T ballast or related ]
power failure ) equipment
connection .
—Check the electronic
ballast connection
) —Check whether the cooling
—Power cabinet ]
] system of the electronic
temperature 1S .
) _ | ballast is allowed to work
too high Temperature in
) ) normally.
2 —Power cabinet T power cabinet
. . —Check that the exhaust fan
temperature is exceeds 55 C ] )
] is running
too high for too
] —Check whether the exhaust
on
8 fan filter is blocked.
—Check and replace the UV
) UV lamp does not
3 Lamp failure T ) lamp
light up ..
—Check the UV tube wiring
—Check and replace the UV
lamp
UV lamp tube not The UV tube cannot o
4 A . —Check the UV tube wiring
fully open be fully 1it
—Check the ballast fault
code
—Check the cumulative use
time of the lamp and replace
it if necessary.
) o —Wash the quartz sleeve with
] UV irradiation dose )
UV dose is low for i alcohol and wipe dry.
5 A/T |is lower than the ) )
too long o —Clean the UV intensity
set lower limit ) ]
sensor with alcohol and wipe
dry
—Check if the lamp cleaning
device is working properly
6 uv irradiation A UV irradiation dose | “Check whether the current

Cyeco | Marine Equipment, Water & Wastewater Treatment
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Serial
Show Level Reason Measures
number
dose is too high is higher than the | output regulation function
upper limit of the of the ballast is normal.
set value
—Calibrate UV intensity
sensor
) —Check that the input is
) Medium temperature | = |
High temperature ) ) within 4-20 mA
7 ) T in UV cavity exceeds
switch alarm —Check whether the water
preset value ] ]
inflow is normal.
) ) —Check that the input is
Cavity Medium temperature | = |
) ) within 4-20 mA
8 temperature too T in UV cavity exceeds
] —Check whether the water
high preset value ] ]
inflow is normal.
System failure ] —Check that the input 1is
. Medium temperature o
due to too high UV . ) within 4-20 mA
9 T in UV cavity exceeds
chamber —Check whether the water
preset value ] ]
temperature inflow is normal.
—Check and repair the motor
and cleaning system
—Check the limit switches
and cables for damage
The forward | -Manually move the motor to
-UV motor failure rotation and | the nearest limit switch and
10 -0V motor T reverse rotation of | reset the system
overload the motor are not | -Check the motor cable for

stopped in time

damage
—Check that the motor cables
are connected correctly

—Check  that  the

switches are correctly wired

limit
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Table3 Other alarms, A = alarm, T = trip (closed)
Serial
Show Level Reason Measures
number
Power supply phase The power supply is o
1 T ) ) Check the wiring
sequence error wired incorrectly
Emergency stop
Emergency stop Manual reset of emergency
2 T button pressed by
button pressed stop button
the user
The feedback signal
System of each unit of the | -Check whether each valve is
3 initialization T system does not meet | in place
failed the startup | —Is there an alarm?
conditions
—Inspection and maintenance
The flow does not | of pumps and valves
) Inlet water flow is )
reach the required —Check whether the display
4 ) A lower than the set )
value, resulting | of flowmeter is normal.
value
in system failure. —Check that there is no open
circuit in the input circuit
-Filter inlet ) ]
i —Inspection and maintenance
valve failure )
5 ; ) T Valve failure of valves
-Filter inlet o
—Check valve wiring
valve overload
-UV  inlet wvalve ) ]
) —Inspection and maintenance
failure )
6 T Valve failure of valves
-UV  Inlet Valve o
—Check valve wiring
Overload
—Bypass valve
failure ) )
—Inspection and maintenance
-The bypass valve )
7 ) T Valve failure of valves
is overloaded o
] —Check valve wiring
-Bypass valve 1is
not closed
-Failure of the ) )
—Inspection and maintenance
return valve )
8 T Valve failure of valves
-The return valve o
) —Check valve wiring
is overloaded
9 —Overload of flow T Valve failure —Inspection and maintenance

Cyeco | Marine Equipment, Water & Wastewater Treatment
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Serial
Show Level Reason Measures
number

control valve
-Flow

valve alarm

control

of valves

—Check valve wiring

10 High pressure pump T High pressure pump | Check and repair the high—
motor overload failure pressure pump
Motor of sewage ) Check and maintain the
11 ) T Sewage pump failure
pump is overloaded sewage pump
) ) . _ | Check the cause of excessive
Circuit breaker Excessive current in ]
12 ) T . . current, repair and reset
tripped circuit
manual ly
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2 Equipment troubleshooting

2.1 Troubleshooting of High Pressure Backwash Self-cleaning Filter

® [f the filter is not working properly, check the relay contacts that are connected

to the external relay.

® Make sure that the time interval between cleaning is more than 2 minutes to prevent

motor overload. If the motor is shut down due to overheating, allow it to cool

before use.

® C(Continuous or frequent blowdown of the filter:

Serial Possible causes Exclusion method
number
1 The set value of differential | Properly increase the set value of
pressure is too small backwashing differential pressure
2 Raw water quality is too bad Shorten the backwash interval
The fine screen is clogged Filter screen off-line cleaning
4 Water seal of drainage chamber is | Replace the water seal
damaged.
The coarse screen is clogged Remove and clean the coarse screen
The high-pressure nozzle 1is | Remove and clean the high pressure
clogged nozzle
Proximity switch failure Replace the proximity switch
8 Improper setting of proximity | Adjust the  proximity switch
switch position position
9 Trip of transmission slider Reset processing
Cyeco | Marine Equipment, Water & Wastewater Treatment Page 6 of 7
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® The filter does not discharge sewage for a long time:

Serial Possible causes Exclusion method
number
1 The set value of differential | Properly reduce the set value of
pressure is too high backwashing differential pressure
2 Control system failure Check the components of the

control system and eliminate them

3 Proximity switch failure Replace the proximity switch

4 Improper setting of proximity |Adjust the proximity switch

switch position position

5 Trip of transmission slider Reset processing

2.2 Troubleshooting of UV Sterilization Device

Troubleshooting the temperature sensor:

® The temperature of the liquid is constantly measured by the control system to

avoid overheating of the UV lamp;

® [f it is suspected that the temperature sensor (PT100) is deviated, it can be
verified whether it works normally by measuring the control current value on the

printed circuit board;

® The medium temperature inside the UV chamber was measured using an external
thermometer. Check whether the measured current is consistent with the value in

the table. This value may vary by up to 0.15 milliamperes.
The UV tube is not turned on:
® Check whether the lamp is damaged;
® Check whether the corresponding ballast is faulty
® Check for ground leakage or wiring damage

® [f the system is set to automatic remote control, check whether the external

signal is activated.
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& Ligea Lcyeco R B R A AR
CF JEM4Ed" (CF Filter Screen Maintain) BOM——TD04-4010-020002-2-A0
No Item Item Part No Model Picture
1 JE M Filter screen 040200000010
KRS ANH] :
2 B nozzle 040200000020 | Different Model @
Parameters
3 fF5E Sewage pipe 040200000030 L—@/@
\/\ﬂl:l CIEE
‘ 0402054100F g Sy €
4 JEM T B Cover plate Other Models N'“ﬁ_iéif/
0402164101Fg CF1600L-3200L -
\/\ﬂl:l
o 0402054200Fg AL V=
5 WahEEE Sealing sleeve Other Models \ e /-/_i
0402164201Fg CF1600L-3200L :
\/\?::FI;JAD
0402022600FQ Sty pr—
6 WL Thin flange 1 Other Models e
0402162601FQ CF1600L-3200L =
. AR L=
7 R R Sealing sleeve 1 | 0402054400Fg F A < .
A1l Models S
. S A - -
8 R 2 Thin flange 2 0402022700FQ HASAHE . -
All Models -
. P e . %@%*ﬁlﬁj e y )Y
9 e i e 2 Sealing sleeve 2 | 0402054500Fg ML Modele wl /f’
X RS A 4 N
10 PR A B Limit block 0402021101WR FRSHM t_d-\
All Models S
CF100W-1200W
0402022100FR
B CF200L 1. 8m
11 AL BEFF Screw rod
0402022101FR CF200L-1200L
0402162101FR CF1600L-3200L
TS A
12 Tof T 2R 15 Trapezoidal nut | 0402022200FC HR S
All Models
S A
13 MR E Nut sleeve 0402022400FR HASAHE
All Models
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S — /\
e J;uiliﬁ;u EE:;!’ ﬁc}' eaa ﬁﬁ%ﬁc&eﬁEﬁrﬁﬁlﬁcﬁiﬁ Co., ;]
No ITtem ITtem Part No Model Picture
. 5 AH A
14 B S8 e Sliding block | 0402022300FC HRSHIE
All Models
‘ TS A
15 PR A AR Limit plate 0402022900FR HASHF
All Models
. Limit detect =S AH A
16 R o7 T35 i L ERECtO 1 04020225008h HAS AR
base All Models
CF100W-1200W
0402021300WR
CF200L 1. 8m
17 = Cover
0402021301WR CF200L-1200L
0402161301WR CF1600L-3200L
. ) B A A . —
18 B Sealing gasket 0402024600Fg A1 Nodels TF¥ :fﬁ;
980100020030 CF100W. 200W
980100110030 CF300W-800W
980100110070 |  CF1000W. 1200W
19 HHHL Motor
CF200L-800L
980100110030
CF200L 1. 8m
980100110070 CF1200L-3200L
980100080040 |  CF100W. CF200w
980100070040 CF300W-1200W
20 JHE FE Reduction gearbox AU CITe 0
980100070050
CF200L 1. 8m
NN 5 AH A
21 B fir T % Limit detector | 980500160010 HRSAIE
All Models
o TS A
22 BaE R Proximity detector | 980500020010 HASHF
All Models
o Differential IRV
23 JE 2T tHierentia 980500100010 HAS AR
pressurs All Models
, 5 AH A
24 7 I BB i Universal coupling | 98040001004R HRSAIE
All Models
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* = AT
e J;uiliﬁ;u EE:;!’ dc}’ eaa ﬁrﬁaf&j:ﬁ::e?Eﬁrﬁﬁﬁcﬁiﬁ Co., ;]
No Item Item Part No Model Picture
I T |
25 5 R Pressure nozzle | 0402030611FQ RS '.
All Models
EEREIE
26 Wl Suction nozzle 0402040105Mc HALS A
All Models
A5 AR °
27 zb Dust ri 98070006002C
REL st ring A1l Models
IJ =
98070002008¢ SRS
28 Y fpasdt 1 Y-seal 1 Other Models
98070002014c CF1600L-3200L
. 15 4
29 Y s 2 Y-seal 2 98070002007¢ HR S
All Models
98070001098¢ CF100W
CF200W-400W
98070001014c
CF200 1. 8m
98070001141c CF500W-800W
98070001145¢ CF1000W. 1200w
30 0 ZYpE 1 O-ring 1 98070001193c CF200L. CF300L O
98070001196¢ CF500L
98070001194c CF800L
98070001195¢ CF1200L. CF1600L
98070001208c CF2400L
98070001205¢ CF3200L
98070001167¢ CF100W
CF200W-400W
98070001023¢
CF200L 1.8m
98070001143c CF500W-800W
98070001146¢ CF1000W. 1200w
98070001149¢ CF200L. CF300L
31 0 74 2 O-ring 2
98070001192¢ CF500L
98070001165¢ CF800L
98070001161c CF1200L
98070001201c CF1600L
98070001210c¢ CF2400L
98070001207¢ CF3200L
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e J;uiliﬁ;u EE:;!’ ﬁﬁy 8‘:0 ShaEa%jcﬁe?EﬁrﬁﬁﬁEcﬁlE Co., ;]
No Ttem Ttem Part No Model Picture
98070001046¢ CF100W-400W
32 0 7P 3 O-ring 3 A B O
- 8 98070001061¢ RS
Other Models
IJ =
98070001028¢ ARES
33 0 TUpE 4 O-ring 4 Other Models
98070001202¢ CF1600L-3200L
IJ =
98070001027¢ ARES
34 0 UpE 5 O-ring 5 Other Models
98070001064c¢ CF1600L-3200L
A
35 0 %M 6 0-ring 6 98070001026¢ A ATR O
All Models
T2
36 0 M 7 0-ring 7 98070001025¢ AR o
All Models
Ry I
37 0 #I[E 8 O-ring 8 98070001013¢ HR S o
All Models
~ /- \z_:l:léj‘ = P,
99073401009Q St \3
38 41 Pin shaft 1 Other Models /////’e
99073401010Q CF1600L-3200L L
A E A 2\
39 ) Pin shaft 2 99073402003R s
Lt Hshe A1l Models &
K5 A A =
40 144 Cotter pi 99072901009 '
TJF 45 otter pin Q A1 Models .?;“‘;gp"
\ ‘ uvgsy G|
41 SR G4 Elastic pin 99073101001R HAS
All Models
99070603056R CF100W
99070603104R CF200W-400W
99070603036R CF500W—-1200W
CF200L-500L
i 99070603104R
42 VAY: By Y Bolt 1 CF200L 1. 8m _
99070603036R CFS00L
99070603072R CF1200L-1600L
99070603111R CF2400L
99070603038R CF3200L
. B S AH A
43 Ak 2 Bolt 2 99070603052R IR
All Models

Cyeco | Marine Equipment, Water & Wastewater Treatment

Page 7 of 35




! - /\
No Item Item Part No Model Picture
2 A [F
i AVEER i Bolt 3 99070603004R RS
All Models
2 A [F
45 SRR 4 Bolt 4 99070603032R FRSHM
All Models
99071603050Q CF100W 2
46 | MNAIBIAESIRET 1 Screw 1 990716030260 CF200W-400W y/
99071603027Q Other Models
4T | PN ESKIRAT 2 Serew 2 og0716030260 | LM £
ZEES N crew .
B A1l Models M
48 | NI S IRET 3 Screw 3 99071603040Q USSR £
ZEES N crew .
B A1l Models M
49 | ANAIEIFESLIRET 4 Screw 4 99071603025Q USSR e
ZEES N crew
B A1l Models M
50 | W/NAIBIRESRIRET 5 Screw 5 99071603027Q 25 A A
S A1l Models M
5L | W/NAIRESKIRET 6 Screw 6 99071603017Q 25 A A
S A1l Models M
52 | W/NHIARESRIRET 7 Screw 7 99071603012Q 25 A A
S A1l Models M
55 | PI/NHIBESIRET 8 Serew 8 990716030020 | LA £
RITEIRER crew
B A1l Models M
i
=R :
54| PSR ZAIRE Flange screv | 990733010010 ARLSAI o
All Models -
=} =
B5 | PN IRET Tighten screw | 99071707002R FUSHF
All Models

Cyeco | Marine Equipment, Water & Wastewater Treatment
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Shanghai Electric Cyeco Environmental Technology Co., Ltd.
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licyeco LBBBATRERERAT

Shanghai Electric Cyeco Environmental Technology Co., Ltd.

& Ligea
SHANGHAI ELECTRIC

F /K437 (CF Inlet Parts Maintain) BOM——TD04-4010-020003—-2-A0
No Item Item Part No Model Picture
1 HEK i S Inlet Chamber 040200000040
IS AN
. Pressure chamber Different Model
2 Vel BEN- drain 040200000050 Parameters C—
3 HEV5 1R 44 Drain body 040200000060
S5 A] [H]
4 2 S 1 0402022800F
R crew biis < ALl Models
NN LS A
5 HE5 g sh & Sliding sleeve 0402054700Fg HAS M
All Models
6 DR Sealing gasket 0402024600F g A1 lodels t--_‘-. . -?_._,
98070001168c Eh = CEF100W
98070001017¢ Eib 5 CF200W-400W
98070001142¢ Eih = CF500W-800W
98070001147c | EPzL CF1000W. 1200W
A3 CF200 1.8 K
98070001017c ——
7 0 B 1 O-ring 1 7.3, CF200L. CF300L
98070001191c¢ 7.3 C500L
98070001164c 7.3 C800L
98070001159¢ | 7.3 C1200L. CF1600L
98070001209¢ A3 C2400L
98070001206¢ 7.3 C3200L
98070001211c¢ HeRE
8 0 7H 2 0-ring 2 ‘ O
98070001203¢ | 7.3 CF1600L-3200L
98070001074¢ Eh = CF100W-400W
98070001212¢ Fih X CE500W-1200W
7.2 CF200 1.8 K
9 0% 3 O-ring 3 98070001074¢ -
S7. 7%, CF200L.—CF800L
98070001212¢ 7.7, CF1200L
98070001204c | 7.3 CF1600L-3200L

Cyeco | Marine Equipment, Water & Wastewater Treatment
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& Ligea Leyeco EREIMRTREATRAT
No Item Item Part No Model Picture
98070001026¢ Eih =X CF100W-400W
98070001078¢ Eih = CF500W-1200W
A3 CF200 1.8 K
10 0 RIE 4 O-ring 4 98070001026¢ -
7.7 CF200L-800L
98070001078¢ 7.2 CF1200L
98070001203c | 7.3 CF1600L-3200L
98070001025¢ HeERS
1 0 M 5 0-ring 5 ‘ O
98070001078¢ | 7.3 CF1600L-3200L
99070603056R Eif 2 CF100W
99070603104R b= CF200W-400W
99070603036R Eib X CF500W-1200W
S CF200 1.8 K
X 99070603104R -
12 Vavib N Yl Bolt 1 A7 7, CF200L-500L
99070603036R A7 7 CF800L
99070603055R | 7.3 CF1200L. 1600L
99070603048R 7.3 CF2400L
99070603115R 7.7, CF3200L
7.2 CF200 1.8 K
99070603100R -
7,38 CF200L-800L
99070603102R 7.3, CF1200L
13 NSk A 2 Bolt 2 — /
99070603105R 7.3 CF1600L
99070603113R 7.3 CF2400L
99070603116R 7.7, CF3200L
14 INASK IR 3 Bolt 3 99070603033R HRS A /
3
15 | P NARAESRERAT 1 Screw 1 99071603037Q &85 A ] “‘”&

Cyeco | Marine Equipment, Water & Wastewater Treatment
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Shanghai Electric Cyeco Environmental Technology Co., Ltd.

Lceyeco I BESHHARRERARAE

LimeEEs
SHANGHAI ELECTRIC
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& Ligea lcyeco LBESHBRRERARAT

SHANGHAI ELECTRIC Shanghai Electric Cyeco Environmental Technology Co., Ltd.

UV 4T 447 (UV Lamp Maintain) BOM——TD04-4010-010002-2-A0
No Item Item Part No Model Picture
880100250090 CU200. CU300
1 UV 474 UV lamp 880100250020 | CU100. CU400-CU1200
880100250080 | CU1200Pro—CU1800
9
2 AREE Quartz tube | 0401080202Am If,,:;::if::’
3 ZRHS Mica gasket | 0401022802F0 kt:§;ff%9 J
= ﬁ‘\"‘\?;}:{ W “7‘/;—:
4 R Ring spring | 0401022701FH 74 X
%’&uuw N
NN
,ﬁnlsz
5 T Lamp sleeve | 0401024200Fg N >,
6 &7 R Lamp holder 0401021400FQ
XS5 AH
All Models
7 eSS Terminal 0401021500FC
Insulating
8 EAUEZ U i 0401024400Fg
object
9 5 Gland 0401021600FR
Insulating
10 Y5 3K P 0401024300Fg
gasket
11 Y Washer 0401021700FR
B S AH
12 TETER Cleaning plate | 040100000030 Different Model
Parameters
. A5 HH R
13 T VEIR i Cleaning seat | 0401024500Fg HASHF
All Models

Cyeco | Marine Equipment, Water & Wastewater Treatment Page 13 of 35
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LimEBEs

SHANGHAI ELECTRIC

Shanghai Electric Cyeco Environmental Technology Co., Ltd.

No Item Item Part No Model Picture

14 NEM AN Cleaning ring | 0401024800Mc

15 PRI Ve A UV Cleaning seat | 0401024600Fg 1‘ g/ ""

16 PRIE VIR UV Cleaning ring | 0401024900Mc a

17 0 I 1 O-ring 1 98070001012¢ O

18 0 AiJE 2 O-ring 2 98070001020b O

19 0 %1 3 O-ring 3 98070001002c O

20 0 #UJE 4 O-ring 4 98070001009c¢ O

Binl .
21 0 %1 5 0-ring 5 98070001004c P O
All Models p—
22 S P Spring washer | 99072502009R k)
.- -

23 AU W RE Nut 99072302005R @j

24 | AL IRET Cross screw | 99071504007R Mﬂ«m%
AN

25 | NZNA AR IRAT 1 Screw 1 99071604019R M
)

26 | ZNH AT SRIRET 2 Screw 2 99071604016R M

27 BRIRET 1 Titanium Screw 1 | 99074801001T P =

28 ERIZET 2 Titanium Screw 2 | 99074801002T j o~

Cyeco | Marine Equipment, Water & Wastewater Treatment
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Shanghai Electric Cyeco Environmental Technology Co., Ltd.
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e J;uiliﬁ;u EE:;!’ mﬁ)’ 900 ﬁr{ff&jcﬁe?EﬁrﬁﬁlﬁcﬁlEE Co., ;]
CU iETENLF4EY" (CU Cleaning device Maintain) BOM——TD04-4010-010003-2-A0
No Item Item Part No Model Picture
B S AH
1 A e Head flange 040100000010 Different Model
Parameters
H RS ANH
2 FE e Tailstock flange 040100000020 Different Model
Parameters
0401022100FQ CU100-400
3 225 Screw rod
0401052100FQ CU500-1800
SR BT
4 THBEMR Cleaning plate 040100000030 | Different Model
Parameters
0401023300Fg CU100-400
5 T20 WAL} T20 Nut
0401053300F¢g CU500-1800
0401023400FQ CU100-400
6 TEHR Pressing plate
0401053400FQ CU500-1800
0401024100Fg CU100-400
7 J JRE il 7 Tail bearing
0401054100F¢g CU500-1800
Tail bearing 0401021900FQ CU100-400
8 JE S 7K R
seat 0401051900FQ CU500-1800
Head bearing 0401021800FQ CU100-400
9 AR
seat 0401051800FQ CU500-1800
990802020010 CU100-400
10 TRV R 37K bearing
990802010010 CU500-1800
99072701001R CU100-400
11 LA R P Circlip for hole
99072701002D CU500-1800
Posi tioning 0401022000FR CU100-400
12 T AR E AL E
sleeve 0401052000FR CU500-1800

Cyeco | Marine Equipment, Water & Wastewater Treatment
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e J;uiliﬁ;u EE:;!’ dcy eaa ﬁrﬁaf&j:ﬁ::e?Eﬁrﬁﬁlﬁcﬁiﬁ Co., ;]
No Item Item Part No Model Picture
2 o
13| IS fi il % e dsAT Set screw 99071707001R HE S S
All Models
) ) 980400010020 CU100-400 <o
14 METE Bk Hh 78 coupling
98040001003T CU500-1800
B 0401023000Fh CU100-400
15 I I Motor spacer
0401053000Fh CU500-1800
72 ]
16 N 2o BE B Screw sleeve 0401022400FR A A
All Models
0401032300FR CU300
17 L 22 R Mounting plate {470 2
0401022300FR S
Other Models
CU1200. 1600,
980100050012 1800~ 16000
18 JEE AL Gear motor Eé];iﬂ”
980100050010 SRS
Other Models
98070001098¢c CU100
98070001014c¢c CU200-400
19 0 ZYpE 1 O-ring 1 98070001019¢ CU500. CU600 O
98070001022¢ CU800. CU1000
98070001024c¢c CU1200-1800
98070001016¢ CU100-400
20 0 74 2 O-ring 2
98070001018¢ CU500-1800
B2 [
21 0 ZYpE 3 O-ring 3 98070001166¢ AL AR
All Models
98070002004c¢ CU100-400
22 Y EE 1 Y-seal 1
98070002006¢ CU500-1800
98070002013b CU100-400
23 Y R 2 Y-seal 1
98070002005¢ CU500-1800
98070004001¢ CU100-400
24 i 0il seal
98070005002b CU500-1800
99071604037R CU100-600 K
25 | 7S A IRAE SR RET 1 Screw 1 M/
99071604040R CU800-1800
FREAIR e
26 N A L2 4T 2 S 2 99071604045R
P75 RS IRET crew A1l Models M

Cyeco | Marine Equipment, Water & Wastewater Treatment
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SHANGHAI ELECTRIC Shanghai Electric Cyeco Environmental Technology Co., Ltd.

No Item Item Part No Model Picture
R
27 | PSR SRIRET 3 Screw 3 99071604015R M
R
28 | PI/SAIRIAE S BRET 4 Screw 4 99071604017R M
TE A A
29 A R S R AT Cross screw 99071504007R HALS A P %

All Models P

30 ERUSET Titanium Screw 99074801005T

jé’
31 Bl F ok Proximity switch | 980500020040 /

Cyeco | Marine Equipment, Water & Wastewater Treatment Page 18 of 35




Shanghai Electric Cyeco Environmental Technology Co., Ltd.

LimeEEs
SHANGHAI ELECTRIC
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SHANGHAI ELECTRIC

Lcyeco

EBESHHARRERFRAS

Shanghai Electric Cyeco Environmental Technology Co., Ltd.

CU X3 (CU Meter) BOM——TD04-4010-010004-2-A0
No Ttem Item Part No Model Picture
1 T e H 3k Temperature switch Joint | 0401023200FQ
2 BT Temperature switch Hood | 0401021003Fh
3 XL 2ET Screw 0303100002FC
4 UV ek UV sensor Joint 0401023100FQ
5 TR ARk A Temperature transmitter | 980500030040
Sty G|
6 B Temperature switch 980500060010 | L1 Models
7 LRAHNRAL AR UV sensor 98050007004Q
‘5/’_:-- .
8 POG AR 1 Sealing gasket 1 98070009004¢ \ \‘%
'.':ﬂ:'ﬂ'
‘5;-':-' 2
9 VUG 2 Sealing gasket 2 0401024700Fg \ \‘%
h '.':ﬂ:'ﬂ'
10 0 AP O-ring 98070001038¢ O

Cyeco | Marine Equipment, Water & Wastewater Treatment
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Shanghai Electric Cyeco Environmental Technology Co., Ltd.

LimeEEs
SHANGHAI ELECTRIC
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SHANGHAI ELECTRIC

licyeco LBBBATRERERAT

Shanghai Electric Cyeco Environmental Technology Co., Ltd.

B UV 4T & 447 (UVex Lamp Maintain) BOM——TD04-4012-010002-2-A0
No Item Item Part No Model Picture
880100250090 CUex200. CUex300
. CUex100,
1 UV AT UV lamp 880100250020
CUex400-CUex1200
880100250080 | CUex1200Pro—CUex1800
D
2 A Quartz tube | 0401080303Am wxrff:j:’
e
/ g—
3 ZRER A Mica gasket | 0401022802F0 ~
<tz
4 R Ring spring | 0401022701FH f? %
ﬁ'm;_p.f_.\‘* \
NN
5 JSEEE=S00 Lamp sleeve | 0401024202Fg g‘éj_ ' 3
_‘-;
g |Posivion =
6 LS OSTEIOMHE | 040102170279 —
sleeve
KRS A
] Internal
7 LR 5 4 P o 99072701005R A1l Models
circlip
Insulati
8 Y2k HSURARINE 1 04010244028 g
object
9 T i Lamp holder | 0401021502FQ
10 B Terminal 0401021602FC
Insulating F \
11 PGy 0401024302Fg Y )4
gasket X B :
12 O Washer 0401021802FR ‘ GJ )
f:li_lJAD N =] R
s Cleaning .% SAHE gl g W
13 T YER 040100001030 Different Model — ® :
plate U
Parameters
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LimEBEN

SHANGHAI ELECTRIC

licyeco LBBBATRERERAT

Shanghai Electric Cyeco Environmental Technology Co., Ltd.

No Item Item Part No Model Picture
. Cleaning  _ )j
14 TR 0401024500Fg A
seat l\ 1
. Cleaning
15 THTER ) 0401024800Mc
ring
A UV Cleanin @D
16 PR T VR CAIE | 0401024602F g ——
seat t[’ —= ﬁ
uv
17 PR BRI Cleaning | 0401024900Mc a
ring
18 0 AU 1 O-ring 1 98070001035¢ O
19 0 %I 2 O-ring 2 98070001038 O
20 0 %UpE 3 O-ring 3 98070001009c¢ O
E=Nels
21 0 HUpE 4 O-ring 4 98070001002c¢ FESHHE O
All Models
29 0 %I 5 O-ring 5 98070001041 c O
o Sprin Ay
23 i 5 4 pring 99072502009R 2 )
washer 2““* =
24 9o 70 4 o 0 Nut 99072302005R @i
25 | +TAEEIRET | Cross screw | 99071504007R m%
SN
26 | AZNAIRFEKIRET 1 Screw 1 99071604045R M -
97 BRIZAT 1 Titanium | g 0074801001T
- Screw 1 “‘.,-»""f
28 RIAT 2 Titanium | g0 748010027
- Screw 2 “‘.,-»""f
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Shanghai Electric Cyeco Environmental Technology Co., Ltd.
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SHANGHAI ELECTRIC
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x = AT
e J;uiliﬁ;u EE:;!’ gc}’ eao ﬁrﬁaf&j:ﬁ::e?Eﬁrﬁﬁlﬁcﬁgﬁ Co., ;]
4% CU iE WML 4EY" (Clex Cleaning Device Maintain) BOM——TD04-4012-010003-2-A0
No Item Item Part No Model Picture
H RS e,
1 Ehik Head flange 040100001010 Different Model
Parameters
HH B
2 J= ko Tailstock flange | 040100001020 Different Model
Parameters
S
3 225 Screw rod 0401022802FQ HRSAE
All Models
PETERST
4 T AR Cleaning plate 040100001030 Different Model
Parameters
5 T20 WAL} T20 Nut 0401022302Fg
6 TEHR Pressing plate 0401022602FQ
Qc B
7 SRR 7K Tail bearing 0401024102Fg { - ‘
8 R Bl 7 Tail bearing seat | 0401022002FQ | "“Ei
3
9 el Retaining ring 0401022102FQ P e ‘ !ﬁh_,, )
All Models
10 REE Sealing sleeve 0401022202FQ
11 IRVA BRI A Bearing 990802020010
12 b FH e PR 1 P External Circlip | 99072701003R
13 ERESEE Head bearing seat | 0401021902FQ
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> — /\
e J;uiliﬁ;u EE:;!’ mﬁ)’ 900 ﬁr{ff&jcﬁe?EﬁrﬁﬁlﬁcﬁlEE Co., ;]
No Item Item Part No Model Picture
o i Ty
14 RS 0il bearing 0401080701A0 -.—.-ﬁ
B
5 . i = o
15 M Ae e s Coupling 980400010020 &2 A ‘ﬁ?)
A1l Models '
16 AL 223 E Screw sleeve 0401022502FR
17 AL AL R P Motor spacer 0401022402Fh m/
0401022702FR CUex100-400 .
18 HL L2 e AR Mounting plate L4
0401052702FR ARG
Other Models
CUex1200.
980100050012
CUex1600. CUex1800
19 AT FE AL Gear motor HATE
980100050010 SRR
Other Models
98070001052¢ CUex100
98070001057¢ CUex200-400
20 0 TP 1 O-ring 1
98070001019¢ CUex500-1000
98070001200c CUex1200-1800
21 0 P& 2 O-ring 2 98070001038c O
22 0 U 3 O-ring 3 98070001037¢ O
23 0 g 4 O-ring 4 98070001033¢ O
24 Y R Y-seal 98070002002¢ & A2 A [ o
All Models
25 MHESY 0il seal 98070004007¢ o
by /‘ i
26 | AZNAIEIRESKERET 1 Screw 1 99071604045R M
» > ; i
27 | AZNAI IR SR IRET 2 Screw 2 99071604003R M
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! = 3 PAS—
& Ligea Lcyeco R B R A AR
No Item Item Part No Model Picture
e\
28 | W7SAIEE S HRET 3 Screw 3 99071604015R M
A5 AH [ \
All Models SR
29 | WZSAIERE SR IRET 4 Screw 4 99071604017R M
99071604037R CUex100-400 7
30 | PONFIEIFESRIRAT 5 Screw 5 H4me -
99071604040R AT M
Other Models :
31| TR S aRET Cross screw 99071504007R ﬂm%
A5 AH [
32 B Titanium S 99074801005T
RIRET Lrantum serew All Models #/"”
33 ALK Proximity switch | 980500020060 /
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SHANGHAI ELECTRIC Shanghai Electric Cyeco Environmental Technology Co., Ltd.
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& Ligea lcyeco LEETRTARRERARL

SHANGHAI ELECTRIC Shanghai Electric Cyeco Environmental Technology Co., Ltd.

Bjj & CU {X 58 (CUex Meter) BOM——TD04-4012-010004-2-A0

No ITtem Item Part No Model Picture

1 LA AL IS UV sensor 98050007003Q

!

2 IEAZAE: | Temperature transmitter | 98050004001Q /
F AL I

4 0 24P 2 O-ring 2 98070001031c

All Models
3 0 IR 1 O-ring 1 98070001032¢ O
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%% shanghai Electric Cyeco Environmental Technology Co., Ltd.
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e J;uiliﬁ;u EE:;!’ gc}’ eaa ﬁr{?f&j:&eﬂtﬁrﬁﬁlﬁcﬁgﬁ Co., ;]
PLC #645 & (PLC Panal) BOM——TD04-4012-010003-3-A0
No Ttem ITtem Part No Model Picture
1 i 5 5¢ HMI 880200070142
2 H 878 4T DC24V Pilot lamp—W 880300010052
3 SRt~ ,] DC24V Pilot lamp—G 880300010112
4 4T FE R AT DC24V Pilot lamp-R 880300010182
5 Rl Button-B 041100000010 mﬁ
6 s EMO 880300090032
K5 AH [
7 as - EMO hood 880300100012 A1l Models b
8 XU Fan 880500070111
Gl

9 JEM Strainer ) LR E.

Ditto matching
10 QUL Buzzer 880300020042
11 B 2% Transformer 880400010230

o Switching power
12 IR HLJR 880400021642
supply

13 CPU bR CPU 880200010047
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3 = /\
e J;uiﬁﬁ;u EE:;!’ ﬁcy eca ﬁﬁ%ﬁc&e@Eﬁrﬁﬁlﬁcﬁgﬁ Co., ;]
No ITtem Item Part No Model Picture
14 SRRV K YN 8DI Module 880200040046 LU = = -
15 8 JMIEH T =i 8D0 Module 880200050036 U = 3 4
16 LPCRIEA L PN 4DT Module 880200020036 @B B = = =
All Models
17 I A 2D0 Module 880200030046 LU = = -
18 485 WA RS485 Module 880200060026 L+ = =
19 LI Terminal baffle | 880200100016 AEESET ST,
FH G AN :
o | ! ®
20 (Dl MCB 880100010601 | Different Model = : %
Parameters ram—
el |
&I =y
21 | PRI 3% TOF fis A MCB-IOF 880100020041 s -
s o A1l Models LS %
FHGAE :
o | ! ®
22 TR T 2 MCB 880100010461 | Different Model = : %
Parameters —
FHGANE :
® | : L]
23 T T MCB 880100010361 | Different Model = : %
Parameters —
FHGANE :
® | : L]
24 T T MCB 880100010271 | Different Model = : %
Parameters e
HERGARF :
25 AR i MCB 880100010091 | Different Model < | : %
Parameters Fr—
_...
. A5 AR [
26 G IRETS AR RSTC 8801001400711 .
All Models
“oed
A5 AR [
27 e g KSD
TGt 88010024001g AL Model s )
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e J;uiliﬁ;u EE:;!’ gc}’ eao ﬁrﬁaf&j:ﬁ::e?Eﬁrﬁﬁlﬁcﬁgﬁ Co., ;]
No Ttem Item Part No Model Picture
28 JE A Wave filter 88010019001r
XIS AH [F]
29 Yk e 25 2k Pl Relay 880100160120 A1l Models
30 2k 2% JES R Relay base 880100170014
B 5 AN
31 Lk Ry 2% MPCB 880100090081 | Different Model
Parameters
B 5 AN
32 LB N s MPCB 880100090041 | Different Model
Parameters
B IS ANA
33 s Ry s MPCB 880100090091 | Different Model
Parameters
Break tact RS AHE
34 GV2 174 S fol rearer Contact 1 ee0100100011 AL AR
point All Models
B IS ANA ]
35 Hefimas Contactor 880100060021 | Different Model -
Parameters =
B 5 AN
36 B gy Contactor 880100060031 | Different Model U -
Parameters o
B 5 AN :
37 Al B B MCB 880100010701 | Different Model < | : .
Parameters ron—
38 | ThRALITES S 1SD firh MCB-1SD 880100020051
K5 AH [
39 i Ji Socket 880100230050 A1l Models
Double—-deck
40 2RI 2.5 880700050025
RUZBRIBHGT 2.5mm | o bE 9. 5mm
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SHANGHAI ELECTRIC Shanghai Electric Cyeco Environmental Technology Co., Ltd.

No Item Item Part No Model Picture

41 | MZEEZNT 6. Omm POST  6mm 880700020045

42 | FEMG P4 6. 0mm | POST Baffle 6mm | 880700030045
- HAL A

All Models

Double-deck POST

43 | XZEHZLuGT 2. 5mm - 880700160060

5 Double-deck POST
M| UREETRM 2 5mm | ¢ 880700060025
Baffle 2.5mm
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Shanghai Electric Cyeco Environmental Technology Co., Ltd.
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Marine Equipments & Technology, Water & Wastewater Treatment

Shanghai Electric Cyeco Environmental Technology Co., Ltd

Tel: 021-38860137 / 58852405

Fax: 021-38860138

Mail: sales@cyeco.com

Web: www.cyeco.com

Wedb:  E#TH AR K 2748 5 2 54 (200129)
Add: No0.2748 Pudong Avenue, Shanghai
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