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SAFETY INFORMATION

The following safety information relating to dredger|operation and maintenance should be
carefully observed, and correct procedures fotiowed, to avoid injuries to personnel, and
damage to equipment. All statutory requirements relating to this equipment must be

complied with at all times.

Do not operate if.the’gower source is faulty, or during thunderstorms to avoid lightning risks.
Confirm the power. supply matches the pump's specifications (voltage, frequency). Use a ground
fault cireuit.nterrupter (GFCI) to protect against electrical shocks. Test the emergency stop

button.to ensure it functions immediately.

Do not apply heat to the impeller hub orinlet eye to assist impeller removal.
Application of heat may result in shattering of the impeller, resulting in
injury orequipment damage.

Donotoperate thepumpforan extendedtirie withzeroorverylow flow rate.
Failure to observe this warning-could result in overheating of the pump,
and vaporisation of thelpumiped fluid, with generation of very high
pressures. Serigtis injufy to personnel, or damage to equipment may
result from-such: action.

Do notfeedvery hot or very cold fluid into a pump at ambient temperatuire.
Thermal shock may result in fracture of pump wet-end parts.

Must be regarded as both an item of rotating machinery, and a pressure vessel.
All relevant safety precautions and proceduras for. stich equipmentshould

be observed during pump installation, operation and maintenance.

Do not use the pump if the cable is frgyed, the motor casing is cracked, or seals are compromised.

Do not use in areas with explosive gases, flammable liquids, or excessive debris that could clog the

pump.
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OPERATING INFORMATION

1. Pre-Operation Safety Checks

e Inspect Equipment Thoroughly:
e  Verify the integrity of the pump casing, cables, and connectors for damage (e.g., cracks, frays, or leaks).
®  Check that the submersible motor's waterproof seals are intact to prevent water ingress.

e  Ensure all fasteners (bolts, clamps)-are tight and secure.

®  Electrical System Verificatiori:

e  Confirm the\power supply matches the pump’s specifications (voltage, frequency).
®  Useg greund-fault circuit interrupter (GFCI) to protect against electrical shocks.

e . | Testthe emergency stop button to ensure it functions immediately.
2. Do Not Operate Under the Following Conditions
e Damaged Equipment:
® Do not use the pump if the cable is frayed, the motorcasing is crack.ed, or seals are compromised.
e Improper Installation:

®  Avoid operation if the pump-is-not correctly positioned (e.g., tilted, partially submerged, or placed on unstable

ground).
®  High-Risk Environments:
® Do not use in areas with explosive gases, flammable liquids, or excessive debris that could clogthe pump.
® Lack of Training:
®  Never allow untrained personnel to operate the dredger. Only certified operators should handle the equipment.
e  Electrical Hazards:
e Do not operate if the power source:is faulty,.or during thunderstorms to avoid lightning risks.
3. Operational Safety Protocols
e  Submergence and-Depth, Limits:

e  Follow the manufacturer’s guidelines for maximum submersion depth to prevent motor overheating or pressure

damage.

®  Ensure the pump is fully submerged before starting to avoid cavitation (air intake) and mechanical stress.

®  Monitoring During Operation:



IT E c H SUBMERSIBLE ELECTRIC SLURRY SAND PUMP DREDGER

e  Regularly check for unusual vibrations, noises, or overheating, which may indicate blockages or mechanical issues.

®  Monitor slurry density: Avoid pumping highly viscous materials that exceed the pump's capacity.
Emergency Shutdown:

e In case of leaks, electrical faults, or unexpected stops, immediately cut off the power supply and disconnect the

pump from the grid.
4. Personnel Safety Measures
Personal Protective Equipment (PPE):

®  Require operatorsto-wear waterproof gloves, non-slip footwear, and insulated clothing to prevent electrical

shocks.

e - 'Use ifajackets if working near deep water or in unstable vessels.
No Unauthorized Access:

®  Prohibit personnel from entering the work area while the pump is operational, especially near the suction inlet to

avoid entrapment.
Communication:

° Establish clear signals (verbal, visual) between.operators and other team members to coordinate actions during

dredging.
5. Maintenance and Post-Operation Safety
Shutdown and Isolation:

o '~ Always disconnect the power supply before performing maintenance, cleaning, orrepairs.

e Lock out/tag out (LOTO) the power source to prevent accidental startup.
Cleaning and Storage:

®  Remove debris from the pump impeller and:figusing after .use to prevent corrosion or blockages.

e  Store the pump in a dry, ventilated area away from-moisture and extreme temperatures.
Regular Servicing:

e  Schedule professipnal maintenance to inspect bearings, seals, and electrical components for wear and tear.
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GENERTOR OPERATING

A diesel - generator operation manual typically encompasses safety precautions, pre - operation checks,startup, operation, shutdown

procedures, and maintenance instructions. The following is a detailed introduction:
Safety Precautions:

®  Personal Protection: Always wear safety glasses and hearing protection. Operators should also don appropriate personal

protective equipment.

. Mechanical Hazards: Keep hands, clothing,.and-tools away from the radiator fan and rotating belts. Ensure that all

protective covers are correctly and firmly installed before starting.

. Electrical Safety: Before maintenance, turn off all circuit breakers and start - stop switches, and disconnect the negative
battery terminal. Do not'stand in water or on wet ground when connecting or disconnecting loads, and keep electrical

equipment dry-and-clean.

e - Firé and-Explosion Prevention: The fuel used in the unit is flammable and potentially explosive.Bo'not:smoke or generate

sparks near the fuel. In case of an electrical fire, use carbon dioxide or powder - type fire extinguishers, not water.
Pre - operation Checks

®  Fuel System: Check the fuel level and ensure that the fuel i clean ahd 'meets the requirements, such as using 0# or - 10#

light diesel. Check the fuel pipeline for any leaks.

®  Lubrication System: Check the engine oil*level with-the dipstick. The oil level should be between the maximum and

minimum marks. If it is lower, add thelsamé -'standard lubricating oil.

®  Cooling System: Check the'coolant level. If it needs to be replenished, use the same - brand coolant. Also, check the water

pipes for leaks and-ensurethat the cooling system is free of air.

e  Electrical System: Check the battery voltage to ensure it is within the normal range. Examine all €lectridai connections for

firmness, and-make sure the grounding is good.

®  Control System: Check whether the control panel indicators are normal and whether eagh'switch is in the correct position.
Startup Procedures

®  Power - on: Turn on the power switch of the control panei to supply power to the control system.

e  Start the Engine: Press the start button,‘andthe diesel engine will start. Pay attention to whether there are any abnormal
noises and vibrations during the startup process. If the engine fails to start within a specified time (usually 10 - 15 seconds),

do not continue to start immediately.'Wait for a while to avoid damaging the battery and starter.

®  Warm - up: After the ‘engine starts, let it run at a low speed for 3 - 5 minutes for warm - up. This helps to ensure that each

lubrication part'is welt- lubricated and the engine reaches a suitable operating temperature.
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Operation

e  Load Connection: After the warm - up is completed, gradually connect the load according to the-actual demand. Pay
attention to the load capacity of the generator set to avoid overloading. The rated load'current should be calculated

according to the formula: rated load current (A)=(rated power of the unit/|line+oltage)/power factors.

e Monitoring: During the operation of the generator set, regularly monitorthe parameters on the control panel, including
voltage, frequency, current, water temperature, oil pressure,‘ete; Ensure that these parameters are within the normal range.

Also, observe the operation status of the engine and genarator, and check for any leaks, abnormal noises, or odors.
Shutdown Procedures

e  Normal Shutdown: First, gradually unload the load, reduce the load of the generator set to zero. Then, press the stop

button, and the diesel @angine will stop running. After the engine stops, turn off the power switch of the control panel.

e  Emergency Shutdown: In case of serious abnormal conditions such as excessive water temperature, low oil pressure,
violent.vibration, or abnormal noise, press the emergency stop button immediately to stop the engine. This button is usually

red and prominently located on the control panel.

Maintenance

e  Regular Inspection: Regularly check the fuel, lubricating-oil, and’coolant levels, and replenish them in time if necessary.

Check the wear condition of belts and filters, and repiace‘them in time if they are worn.

e Oil Change: Replace the engine oil regulatly according to the operating hours or time. Generally, the oil should be changed

every 250 - 500 operating hours.or every 6.months to 1 year for emergency - use generators.
e  Filter Replacement: Replacetheair filter, fuel filter, and oil filter regularly to ensure the normal operation of thieengine:

e  Battery Maintenance:'Check the battery electrolyte level regularly and add special electrolyte if necessary. Keep the battery

terminals ciean‘and free of corrosion, and charge the battery regularly if the generator set is not.used.for'a long time.
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SUBMERSIBLE ELECTRIC SLURRY
SAND OPERATING

CAUTION: ALL PUMP UNITS MUST BE IN WATER WHEN
OPERATION FOR ELECTRIC MOTOR COOLING

Installation

®  Location Selections: Place the.sand /- pump as close as possible to the supporting equipment (such as desander, desilter,
etc.). The suction port of tha sand - pump must be more than 200mm away from the tank bottom to ensure normal suction,
and the dischargesport of the working machine connected to the pump should be more than 2m away from the pump's

suction port.

e Power Connection;: Use a three - phase four - wire power supply. If there is no grounding wiré, it must be added to

prevent electric leakage.

®  Pipeline Connection:: Ensure that the inlet and outlet pipelines of the sand - pumip-and the corresponding connection
parts are well - sealed. Leakage of liquid or gas will affect the normal opération of the pump. After installation, check the

rotation direction. If it is inconsistent with the arrow on the pump,. swap a pair of connection posts.

®  Other Precautions: Each sand - pump should have an independent suction pipeline. It is not recommended to install a
bottom valve on the suction pipeline. It is advisable-to-install a pressure gauge between the pump's discharge pipe and the

first valve to facilitate the diagnosis-of pump performance.
Startup

®  Pre - startup Inspectionz: For a newly assembled sand - pump or one that has been out of use for.along time, carefully
check the!lubrication and the connection of moving parts before use. Add lubricating oil'to thé seal cavity and bearing
cavity, and ensure that there is no foreign matter in the pump cavity. Use a megohmineter to check the cold insulation

resistance of the motor's stator winding, which should be not less than 50MQ.

e  Exhaustion: Before starting, ensure that there is no air in the pumg body. If the pump is equipped with a vent valve, use it

for exhaust.

e  Startup Operation: Turn on the power switch to-start the’'motor. The sand - pump should be started with the suction pipe
valve open and the discharge pipe valve.closed; aind then slowly open the discharge pipe valve after starting, and adjust the

pump's pressure.
Operation

®  Flow and Head Adjustment: Adjust the flow and head of the pump according to the requirements of the slurry
transportation. The flow can be controlled by adjusting the opening of the inlet valve, and the head can be controlled by

adjusting the opening of the outlet valve.
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®  Operating Parameter Monitoring:: Pay attention to observing the working conditions of the pump, such as pressure, flow,
and motor temperature. If the pressure and flow are too large or too small, or the motor is over - heated, adjust the
opening of the outlet valve in time until the pump runs stably. The temperature rise of the pump hearing and packing parts

should generally not exceed 40°C (total temperature = ambient temperature + 40°C);

e  Abnormal Sound Handlingy: If there is an abnormal sound during operation, stop-the pump immediately, and restart it

after troubleshooting.

®  Preventing Cavitation Erosion;: When the liquid level-in tHe circufation tank is lower than the pump's inlet, turn off the

sand - pump, and restart it after the drilling fftid fills'the’tank to avoid cavitation erosion damage to the pump.
Maintenance

e  Regular Inspection: Regularly check the operation of the pump body and motor, and deal with any abnormalities in a

timely manner.,Clean the pump body and the conveying pipeline regularly to prevent slurry blockage.

®  Wear - part-Replacement: Regularly replace the worn - out parts of the pump body and impeller to ensure the normal

operation of the pump.

® “Lubricating Oil Replacement: The lubricating oil in the bearing housing should be replaced regularly, usually every six

months under normal conditions.
Shutdown

e  Shutdown Sequence: Before shutdown, close the ‘gutlet vaive first, and then turn off the power switch.

®  Post - shutdown Treatment: After shutdown, clean the slurry in the pump body and the conveying pipeline in time to
prevent the slurry from drying-and caking.In cold winter or when the pump is out of use for a long time, unscrew the plug

at the bottom of the pump casirfig to drain the drilling fluid in the pump casing to avoid damage caused by freezing
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ELECTRIC WINCH OPERATING

Electric winch transmission mechanism,which is belongs to the field of hoisting equipment, and-including inner brake moto. reel
and reduction gear, the two tile racks mounted on the base ,motor and reducer-are fixed on'the outside of tile racks, installing the
reel in the middle, The output shaft of reducer connected to the end-of reel , motor output shaft and the reducer input shaft that
passes through the middle of the output shaft of the reducer are coupled-to.the coupling in the reel. compact structure,safe to use,

low maintenance and low maintenance cost.
Product Structure

1. Appearance: This machine designs iri ene-line, which is motor. reducer. brake. reel in a straight line, it is more integrated
and simplified than the traditional winch’, and easy to install.

2. Reduce speed: This machine uses a cyclic gear set to rotate, improve efficiency usage, reduction device and more compact,
gears are precision-machined-by 45 steel, which have longer service life than the traditional winch with iron gear and stronger
resistance to damage:

3. Braka :This.machine adopts electro mechanical integrated inner cone chamber brake device, As {ong as'the motor works, the
brake device will be automatically separates, The motor stop, which is closed for braking immediately,'and the brake device are in
inner of the machine, avoid slippage caused by the ingress of sewage, sediment, oil and the-other debris, making the brakes
sensitive and reliable.

4. Electronic control device: This machine adopts electronic control.device,‘and don't need worker to operate. you can install the
electronic control device in good-sight and safe situation, It is very.convenient \;vhen operated in a narrow space or close range.
The machine overcome the coupling easy to wear and the ne safe-when the electric power was broken about the traditional electric

hoist that used reasonable layout. Using the new'type eléctric hoist will falling down the minimize and it should add the high .

Technical performance.and parameters

Lifting weight Ton l_ iy 0.5 1 2 3 5 10 16 0
Lifting hesght Meb: o W
Lifting speed | -r'.'- s 816 816 8ne ane 816 BME B1E g -Sr H b &6
= | Rope diametsr b 36 48 74 1 13 155 155 75 215
'g Win g . o 022 022 05 06 07 o7l 07 07
® e ‘-"-f.ﬂﬁ'x‘ iz 69 D-6*3T+1 D-6"3T+1 0-6°3T+1 D-6*37+1 D-6"37+1 3 06 97+1 D-6*aT+1 D-6°3T+1
zDs 214 ZDi22-4 ZD131-4 20,314 70 119 2D, 514 201514
Madel ZD 124 ZD152-4
080215 | ZDS0215 | ZDSi0403 2081041455 2hgil.arng 2081513 2D811.513
_ | sanacity P 04 0802008 1502115 30413 45044 Trsgats 131513 131503 185
g spaed RMin 1380 1380 1380 1380 20 = EU 1380 1380 1380
é Nurnber of phase 3 3 3 3 ; = 3 3 3 3
o voltage v 380 340 380 3per ; 380 380 280 360 380
currant An 125 2407224 4307243 16 aﬁl'r "H 11 2411 18 24711 304330 304.3730 a7
frequency TumiSecond 50 50 50 55 50 50 50 50 50

Bearing usage details

0.25T 0.25T W P 20 ar 5T 10-16T 20-50T
The assembly Quantity W Quantity 7 -l_")uamlly Quantity Quantity Quantity Quantity Quantity
Besi coi[mot| & = [confion| = 1601 | MD1 co1 [ MD1 co1 | MD1 01| MD1 co1 | MD1 HEC [ HM
206 1 4084105 1\ | '4084105] 1 1 | 4084106 1 1| 4074109 | 1 1 | 4074111 1 1 |4074113 | 2 [ 2 42314 1 1
160506 1 4’1?«‘.05__ 1 | 4074105| 1 1 42307 1 5l 42308 1 1 | 4074108] 1 1 50407 1 1 50314 2 2
160501 1 W80 1 1 1 180510 | 1 1 180512 1 1 380515 1 1 180516 1 1 221 1 1 6228 1 1
201 ' 150564 111 150504 | 1 1 190505 1 1 180506 | 1 1 160506 | 1 1 | 160507 1 1 42217 1 1
Reducer Needle™f, .,_' 50302 4|4 | 50303 [ 4 | 4| 50305 | 3| 3| 50506 | 3 | 3| 50406 | 3| 3| 50408 | 2 [ 2 | 50313 | 1 | 1
841115 50303 1 1 50305 1 1 50405 1 1 50409 1 1 50409 1 1
50309 | 1| 1
50308 | 1 | 1
180108 | 1 1
ook device 80203 1 80204 1|1 | 603054 2 | 2| 60807 | 2| 2| 60308 | 2 | 2| 60313 | 2 | 2| 60313 | 4 | 4 218 6| 6
8202 1)1 8205 | 1 1 8205 1|1 B207 Jol I 8208 1] 1 8312 1 (1 8217 1] 1
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CONTROL PANEL OPERATING

1. Pre - operation Checks

1.1 Visual Inspection

o Panel Components: Visually inspect the control panel for any signs of physical damage, such as cracks on the enclosure, loose
or broken buttons, and damaged display screens. Ensure that all connectors and cables are properly plugged in and show no

signs of fraying or exposed wires.

® Indicator Lights: Check the'status-of all indicator lights on the panel. Before power - on, most normal indicator lights should be

off. If any lights are unexpectedly on, it may indicate a pre - existing fault, and further investigation is required.

1.2 Power - related Checks

L] Power Supply: Verify that the power supply voltage matches the rated voltage of the control panel, which is typically [specify
voltage, e.g., 380V AC for industrial applications]. Use a voltage tester to measurethe incoming power at the power input

terminals of the control panel. Ensure that the power switch is in the "OFF* position before connecting the power supply.

®  Grounding: Confirm that the control panel is properly grounded. A réliable-ground connection is crucial for electrical safety and
to prevent electrical interference. Check the grounding wire for centinuity and ensure that it is firmly connected to the

grounding terminal on the panel and the grounding|system:

1.3 Function Settings

® Initial Parameter Settings: Check-and set the initial operating parameters according to the dredging requirements, This'may
include setting the dasired flow rate, pressure limits, and operating mode (manual or automatic). Refer-to the specific parameter

setting instrUctions in the relevant equipment manual.

®  Safety'Settings: Review and confirm the safety - related settings on the control panel, stich'as over - current protection
thresholds, over - pressure protection values, and emergency stop functions. Enstire-that these settings are appropriate for the

operation and are in line with safety standards.
2. Control Panel Operation

2.1 Power - on Procedure

L] Power Switch: Flip the main power switch-on the control panel to the "ON" position. After power - on, wait for the control
panel's internal system to-initialiZe, which may take a few seconds to a minute. During this time, indicator lights may blink, and

the display screen-may show-startup information.

®  System Self - check: Once the initialization is complete, the control panel will perform a self - check. Monitor the self - check
process on the display screen. If any error messages or abnormal indications appear during the self - check, do not proceed with

the operation. Instead, refer to the troubleshooting section of this manual to resolve the issues.
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2.2 Manual Operation Mode

Pump Start: In manual mode, locate the “Pump Start” button on the control panel. Press and hg|d the button until the electric
submersible pump starts running. Observe the pump's operation status through the relevantindicators on the panel, such as the

running status light and the speed or flow rate display.

Parameter Adjustment: Use the adjustment buttons or knobs on'thie control panel to manually adjust the operating
parameters of the pump, such as flow rate and pressure. Make-adjustments gradually, and closely monitor the changes in the

parameter values and the pump's operation statustc-avoid sudden over - loading or abnormal operation.

Pump Stop: To stop the pump, press the “Pump.Stop” button. Wait until the pump comes to a complete stop, and all related

indicator lights indicating operation are turned'off.

2.3 Automatic Operation Mode

Mode Selection: Set the operation mode switch on the control panel to the “Automatic” position.

Programming: Enter the pre - set operating parameters and control programs according to the dredging, requirements. This
may-involve setting the start and stop times, flow rate profiles, and pressure control strategies..Use the control panel's menu

system and input devices (such as buttons, touchscreens) to complete the programming process.

Monitoring: In automatic mode, continuously monitor the operation statusof the-€lectric submersible pump through the
control panel's display and indicator lights. The control panel will automatically, adjust the pump's operation according to the
pre - set programs. If any abnormal conditions occur, such as exceeding the set parameter limits, the control panel will trigger

an alarm and may take automatic protective actions, stich.as reducing the pump speed or stopping the pump.

3. Monitoring and Alarm Handling

3.1 Real - Time Monitoring

Parameter Monitoring:'Continuously monitor key operating parameters on the control panel display, iincluding flow rate,
pressure,“current, voltage, and pump speed. Regularly check for any fluctuations or abnormal values that may indicate potential

problems.

Status Indicators: Pay attention to all status indicator lights on the control panel;.such-as theé pump running light, fault alarm
light, and power - on light. Different colors and flashing patterns of tha indicatorlights represent different operating statuses

and fault information.

3.2 Alarm Handling

Alarm Identification: When an alarm!is triggered, the control panel will emit an audible alarm signal (such as a beep) and
display an alarm message on-the screen: Identify the type of alarm based on the displayed message and the status of the

indicator lights.

Emergency Actions: Depending on the nature of the alarm, take appropriate emergency actions. For example, in case of a
serious over - current or over - pressure alarm, immediately press the "Emergency Stop” button to stop the pump and cut off
the power supply. Then, refer to the troubleshooting guide in this manual or contact professional maintenance personnel to

diagnose and resolve the problem.
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4. Power - off and Post - operation Procedures

4.1 Power - off

L] Normal Shutdown: In normal operation, first, stop the electric submersible pump by pressing the “Pump Stop” button in
manual mode or allowing the automatic program to complete the shutdown process. After the pump stops running, wait for a

few seconds, and then flip the main power switch on the control panel‘to-the " OFF" position.

®  Emergency Power - off: In case of an emergency situation:that-requires immediate power - off, such as a fire or severe
electrical malfunction, press the "Emergency Power'- off" button on the control panel. This will cut off the power supply to the

entire control panel and the electric submersible.pump immediately.

4.2 Post - operation Checks and Maintenance

(] Panel Cleaning:-Aftér.power - off, use a dry, soft cloth to clean the surface of the control panel to remove dust and dirt. Avoid

using liquid cleaners or abrasive materials that may damage the panel.

®  Coinponent Inspection: Periodically inspect the internal components of the control panel, stich as'relays, contactors, and circuit
boards, for any signs of overheating, burning, or loose connections. If any problems are found;-contact professional

maintenance personnel for repair or replacement.

L] Record - keeping: Keep a record of the control panel's operation, in¢luding start and stop times, any alarms or malfunctions,
and maintenance activities. This information can be useful for future operation analysis, maintenance planning, and

troubleshooting.
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SUBMERSIBLE ELECTRIC SLURRY
SAND PUMP OPERATING FAILURE
AND SOLUTIONS

1. Pump Failure to Start or Difficulty Starting

Possible Causes

e Power Supply Issues: Upstablée voltage, phase loss, or damaged power cables.
e  Motor Problems: Burned-aut motor windings, stuck rotor, or faulty bearings.
e Mechanical Biaocltage: Solid particles in the slurry causing impeller or pipeline blockage.

e  Control System Faults: Malfunctioning contactors, relays, or overload protection devices.
Solutions

®  Check the power supply voltage and wiring, and replace damaged cables.
®  Inspect the motor windings and bearings; repair or replace the motor if necessany.
®  (Clean the impeller and pipeline to remove blockages.

®  Examine the control system components and replace faulty.parts.

2. Reduced Pump Flow or Pressure

Possible Causes

e Impeller Wear: Sévere wear due to long-term operation with abrasive slurries.
®  Pipeline Leaks: Leaks in the suction or discharge pipes, causing air entry.

e Incoriect Speed: Motor speed inconsistent with the pump's rated speed.

e  Slurry Properties: Changes in slurry concentration, viscosity, or particle size.

e  Suction Issues: Insufficient suction head, clogged suction filter, or air|eakage at-the suction port.
Solutions

®  Replace the worn impeller and check other flow.passage components (e.g., casings, guide vanes).

®  Seal pipeline leaks and ensure the suction system is airtight.

e Verify the motor speed and correct itiif-necessary (e.g., adjust the frequency converter settings).

®  Adjust the process parameters according to the slurry characteristics (e.g., reduce concentration or filter large particles).

. Increase the suction head, clean the suction filter, and check the tightness of the suction flange.

3. Excessive Vibration or Noise

Possible Causes

e  Unbalanced Rotor: Impeller imbalance due to wear or debris accumulation.
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® Loose Components: Loose bolts, bearings, or motor connections.
®  (Cavitation: Low suction pressure causing cavitation in the pump.
e  Misalignment: Misalignment between the motor and pump shaft.

e  Pipeline Vibration: Unstable pipeline supports or resonance.

Solutions

®  Balance the impeller or replace it; clean any debris on:the.mpeller:
e  Tighten all loose bolts and check the condition of bearings (replace if worn).

® Increase the suction pressure (e.g., reduce 'the suction pipe length or diameter), and ensure the slurry temperature is within

the allowable range.
®  Realign the motor and pump shaft-to ensure coaxiality.

e  Reinforce pipelinasupports and avoid resonance by adjusting the pipeline layout.

4. Mator Overheating

Possible Causes

e  Overload Operation: Excessive flow, high head, or viscous slurry causing,overoad.
e Inadequate Cooling: Blocked cooling water channel (if water-cooled) dr insuffitient heat dissipation in the medium.
e  Faulty Bearings: Worn bearings increasing friction.

®  Electrical Issues: Unbalanced three-phase voltage, fow power factor, or motor winding short circuits.

Solutions

®  Adjust the flow or head to,wjthin:the rated range; check the slurry properties and reduce viscosity if needed.
®  (lean the cooling water‘channel and ensure proper cooling water flow (for water-cooled models).
®  Replace the bearings.and ensure proper lubrication.

®  Check the three-phase voltage balance and motor winding resistance; repair or replace themoter if necessary.

5. Leakage at the Sealing System

Possible Causes

e Mechanical Seal Failure: Wear of seal faces, damaged O-rings, or foreign matter intrusion.
e Gland Packing Leakage: Excessive packing wear, improper compression, or lack of lubrication.

®  Casing Cracks: Cracks in the pump-casing\due to corrosion or impact.

Solutions

®  Replace the mechanical seal components and clean the seal faces; ensure no foreign matter enters the seal chamber.
®  Adjust or replace the packing, and ensure proper lubrication (e.g., inject clean water or grease).

®  Repair or replace the cracked casing; apply anti-corrosion coatings for corrosive slurries.
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6. Short Service Life of Wear-Resistant Components

Possible Causes

e Inappropriate Material Selection: Pump components (impeller, casing) not suitable for the-sluiry's abrasiveness.
®  High Particle Concentration: Excessively high solid content in the slurry accelerating wear.
®  Large Particle Size: Over-sized particles in the slurry causing severe.impact wear.

e Improper Operation: Long-term operation at off-design points increasing wear.
Solutions

. Select components made of wear-resistant-materials (e.g., high-chromium cast iron, tungsten carbide, or rubber) based on

the slurry characteristics.
e  Control the slurry concentration within the allowable range; install a pre-filter to remove large particles.
®  Adjust the operation parameters to keep the pump within the efficient zone.

®  Apply-wear-resistant coatings or linings to critical components.

7. Cavitation Damage

Possible Causes

®  Low Suction Pressure: Insufficient net positive suction head (NPSH) leading to vaporization of the slurry.
e  High Liquid Temperature: Elevated slurry temperaturereducing-the vapor pressure.

e  High Flow Rate: Excessive flow causing a drop.in'suction pressure.
Solutions

® Increase the suction head(e.g., lower the pump installation height or increase the liquid level in the suction tank),
®  Reduce the slurrytemperature through cooling measures.
®  Adjust theflow rate to within the recommended range using a control valve or frequency converier:

®  Replacecavitation-damaged components (impeller, casing) and use materials with better cavitation resistance.

8. Electrical Faults

Possible Causes

®  Ground Fault or Short Circuit: Insulation damage in‘the motor windings or cables.
e  Overcurrent Tripping: Overload, phase loss, of.mechanical K4t (mechanical lock) causing overcurrent.

®  Faulty Sensors: Malfunctioning temperature-or leakage sensors triggering protection.
Solutions

® Inspect the motor windings and cables; repair or replace damaged insulation.

®  Check the cause of overcurrent (e.g., mechanical blockage or overload) and resolve it before resetting the protection device.
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Replace faulty sensors and ensure proper calibration of the protection system.
Preventive Maintenance Measures

Regular Inspection: Check the pump's operation status (vibration, tempearature, noise) and monitor parameters (flow,

pressure, current).

Lubrication Management: Maintain proper lubrication of'bearings and seals according to the manufacturer's guidelines.
Cleaning and Flushing: Flush the pump with clean water after use to prevent slurry deposition.

Spare Parts Inventory: Keep esserntial spara parts (seals, bearings, impellers) on hand for quick replacement.

Operator Training: Ensure ope¢rators, are-familiar with the pump's operating procedures and emergency shutdown

protocols.

DIESEL ENGINE GENERATOR

OPERATING FAILURE AND SOLUTIONS

1. Failure to Start

Possible Causes

Fuel System Issues:
. Empty fuel tank; clogged fuel filter, or air in the fuel lines.

e  Faulty fuel injection pump, injectors, or low fuel pressure.

e  Electrical Prablems:
. Dead battery, loose connections, or faulty starter motor.
®  Malfunctioning ignition system or glow plugs (for cold starts).
e  Mechanical Blockages:
e  Seized engine due to lack of lubrication er ‘gverheating.
®  Frozen components in extremely low temperatures.
e  Air Intake/Exhaust Issues:
e  (Clogged airfilter.restricting airflow.
Solutions
®  Fuel System:
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. Refill fuel, replace the filter, and bleed air from the lines.

®  Testinjectors and pump pressure; clean or replace faulty components.

Electrical System:

®  Jump-start or replace the battery, tighten connections, and.inspect'the starter motor.

®  Check glow plugs and ignition timing (consult the manual for'adjustments).

Mechanical Issues:

. Check oil levels and condition; if seized, inspect bearings and pistons for damage.

e  Use engine pre-heatersiin cold climates.

Air Intake: Replace! the airfilter and clear exhaust blockages.

2. Engine Stalls During Operation

Possible Causes

®  Fuel Starvation:

®  Blocked fuel lines, failing fuel pump, or low fuel supply:
®  Overheating:

®  Low coolant level, faulty water pump; ot clogged radiator.
®  Lubrication Failure:

. Low oil pressure;-worn bearings, or oil contamination.
®  Electrical Faults:

®  Loose wiring, failing alternator, or voltage regulator issues.
Solutions
®  Fuel System:

®  Check fuel supply and pump functiorality; clean or replace lines/filters.

Cooling System:

e  Refill coolant,inspect the water pump and radiator for leaks or blockages.

Lubrication:

e Check oil pressure and replace contaminated oil; repair or replace oil pump if needed.
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o Electrical:

®  Tighten connections, test the alternator output, and replace the voltage regulator if faulty.

3. Reduced Power Output

Possible Causes

e  Air/Fuel Mixture Issues:

®  Clogged air filter, faulty turbocharger, or incorrect fuelinjection timing.

e  Compression Loss:

e Worn piston rings;.cylinder head gasket leaks, or valve damage.

e  Exhaust Backpressure:

o . 'Blocked muffler or exhaust system restriction.

° Load Mismatch:

®  Overloading the generator beyond its rated capacity.

Solutions

®  Air/Fuel System:

®  Replace the air filter, check turbocharger efficiency, and adjust injection timing.

e  Compression Check:

. Perform a'compression test; replace piston rings, gaskets, or valves as needed.

®  Exhaust.System:

®  (lear exhaust blockages and inspect the muffler for damage.

® Load Management:

®  Reduce the electrical load to withinithe génerator’s rating.

4. Excessive Smoke Emission

Possible Causes

e  Black Smoke:

®  Rich fuel mixture (overfeeding), clogged air filter, or faulty injectors.
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e  White Smoke:

e Coolant entering the combustion chamber (leaking head gasket) or water in fuel.

o Blue Smoke:

®  Qil burning due to worn piston rings, valve seals, or excéssive 0il levels.

Solutions

o Black Smoke:

®  (Clean the air filter; agjust:fuekinjection quantity, and service injectors.

e  White Smoke:

@ " Check coolant levels and head gasket; drain water from the fuel tank/filter.

e  Blue Smoke:

e Inspect piston rings and valve seals; drain excess oil and replace if contaminated.

5. Overheating

Possible Causes

®  Cooling System Failures:

®  Low coolant, faulty thermostat, broken fan belt, or radiator blockage.

° LubricationIssues:

e - Insufficient oil or oil degradation, leading to increased friction.

e  High Load or Sustained Operation:

®  Prolonged use at maximum capacity without rest.

Solutions

®  Cooling System:

° Refill coolant, replace’the thermostat and fan belt, and flush the radiator.

o Lubrication:

®  Check oil level and quality; change oil and filter if needed.
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e  Operation:

®  Reduce load or allow the engine to cool before resuming use.

6. Abnormal Vibration or Noise

Possible Causes

° Mechanical Imbalance:

®  Loose flywheel, misaligned engine mounts, of worn bearings.

e  Component Wear:

e  Damaged gears, fauity crankshaft, or worn piston pins.

o Exhaust Resonance:

®  |oose exhaust components or improper mounting.

Solutions

o Mechanical Check:

e  Tighten mounts and flywheel bolts; inspect bearings-and replace if noisy/worn.

e  Component Repair:

. Service or replace damaged gears, crankshaft, or pistons.

e  Exhaust System:

® ' Secure loose parts and ensure proper exhaust mounting to reduce vibration.

7. Electrical Generator Failures

Possible Causes

® No Voltage Output:

®  Faulty alternator, blown fuses, ofleose wiring connections.

e  Unstable Voltage/Frequency:

e  Malfurictioning voltage regulator, damaged stator windings, or engine speed fluctuations.

®  Overcurrent/Tripping:

e  Short circuit in the load or generator windings, overloaded circuit breakers.
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Solutions

®  Electrical System:

e  Test alternator output, replace fuses, and repair loose connections:

e  Voltage Regulation:

e  Replace the voltage regulator and check engine RPM stability (adjust governor if needed).

. Overcurrent Issues:

® Inspect load circuits and generator windings for shorts; reset or replace circuit breakers.

8. Oil Leaks

Possible Causes

e  Worn Seals/Gaskets:

. Damaged oil pan gasket, crankshaft seals, or valve cover seals.

®  Cracked Components:

®  Engine block or oil cooler leaks dueto corrosion or impact.

Solutions

e  Seal Replacement:

° Identify the leak source and replace worn seals/gaskets (e.g., oil pan, valve cover).

e  Component Repair/Replacement:

®  Weld minor cracks in the block or replace damaged oil coolers:.

Preventive Maintenance Tips

®  Regular Inspections:

®  Check fuel, oil, and coolantievels; monitor pressure and temperature gauges.

e  Filter Replacement:

. Replace fuel, oil, and air filters according to the manufacturer’s schedule.

e  Battery Care:
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®  Maintain battery charge, clean terminals, and replace every 3-5 years.
® Load Testing:

e Perform periodic load tests to ensure the generator handles rated capacity.
®  Professional Service:

®  Schedule annual maintenance with trained technicians for.campiehensive checks (e.g., valve clearance, injection

system calibration).

ELECTRIC WINCH OPERATING
FAILURE AND SOLUTIONS

1. Electric Winch Fails to Start

Possible Causes

e  Power Supply Issues:
e  Loose or broken power cord connections.
e  Tripped circuit breaker or blown fuse.

e Inadequate voltage (e.g., voltage drop due'te./ong cable length or insufficient power supply capacity).

®  Electrical Component Failures:

®  Faulty motor windings (short€itcuit, open circuit).
e  Damaged controllerorretay (e.g., burnt contacts, loose wiring).

e Defectjve limit switch (stuck in the "off" position).
®  Mechanical Blockages:

® Jammed drum due to debris or tangled wire rope.

e Worn or stuck gears in the transmission system.
Solutions
®  Check Power Supply:

e Inspect power cords and connectors for damage; tighten loose connections.
®  Reset the circuit breaker-or replace the fuse (ensure the fuse rating matches the winch's specifications).

®  Use avoltage tesier to verify input voltage; if insufficient, shorten the cable or upgrade the power source.
e  Test Electrical Components:

e  Use a multimeter to check motor windings for continuity; repair or replace the motor if faulty.
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®  Examine the controller and relay for burnt parts or loose wires; clean contacts or replace the components.

e Manually bypass the limit switch (temporarily) to check if the winch starts; replace the switch if needed.

° Eliminate Mechanical Obstructions:

®  Remove debris from the drum and untangle the wire rope carefully.

®  Disassemble the transmission housing to check for gear damagé; ltibricate or replace worn gears.

2. Winch Runs Slowly or With Reduced Towing Force

Possible Causes

° Electrical Problems:

® |ow voltage due.to cable aging, thin wire gauge, or loose connections.

e Werh motor brushes, causing poor contact and reduced motor efficiency.

° Mechanical Wear:

®  Lubrication shortage in the gearbox, leading to increased friction.

e  Worn gears or a damaged clutch, resulting in power loss.

e Improper Operation:

. Exceeding the winch's rated load (overloading).

®  Using a single-line pull instead of a multi-tine pull (reducing mechanical advantage).

Solutions

e  Optimize Electrical Systems:

® . Replace thin or aged cables with ones that meet the winch's ampacity requirements,

® Inspect and replace worn motor brushes; clean the commutator to improve lconduetivity.

®  Maintain Mechanical Components:

®  Drain old lubricant from the gearbox and refill with-the recommended grease (e.g., lithium-based grease).

e  Replace damaged gears or clutch plates; ensure ali-moving parts are properly aligned.

®  Adhere to Operating Specifications:

®  Never exceed the winch's maximum load; refer to the user manual for load limits.

e  Use a snatch blackto create a multi-line pull, increasing towing force (e.g., 2:1 or 3:1 ratio).

3. Unusual Noises During Operation

Possible Causes

o Mechanical Issues:
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®  Dry or contaminated gearbox lubricant, causing grinding noises.
®  |oose or misaligned gears, bearings, or drum components.

e Worn wire rope rubbing against the drum or fairlead.

o Electrical Problems:

®  Arcing from faulty electrical contacts, producing buzzing'saunds.

®  Unbalanced motor operation due to damaged windings.

Solutions

e Inspect Mechanical Components:

e  Check gearbox lubricant quality; replace it if dirty or insufficient.
° Tighten loose bolts on the drum, gearbox, or motor; replace worn bearings.

e “Examine the wire rope for fraying or kinks; replace it if damaged, and ensure it winds evenly on the drum.

®  Address Electrical Noises:

®  (Clean or replace corroded relay or controller contacts to prevent arcing.

e If the motor makes abnormal sounds (e.g., whining or rattling);inspect‘windings for damage and repair or replace

the motor.

4. Wire Rope Winding Issues (Uneven or Locse)

Possible Causes

e  Improper Drum Alignment:

e  Misaligned fairlead (guide pulley) causing the rope to wind at an angle.

e - Drum imbalance due to wear or damage.

e  Operation Errors:

®  Failing to guide the rope manually during the initial winding;

®  Using excessive speed, causing the rope to pile up unevenly.

Solutions

e  Adjust Mechanical Components:

e  Realign the fairlead.to ensure the rope enters the drum straight; tighten mounting bolts.

®  Replace a warped-or damaged drum; ensure the drum surface is smooth.

e  Improve Winding Technique:

®  Manually guide the rope onto the drum when starting a new spool, keeping it tight and even.

®  Reduce winch speed when winding, especially when the drum is nearly full or empty.
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5. Overheating During Operation

Possible Causes

®  Overloading:

®  Repeatedly towing loads beyond the winch's capacity, overheating the motor'or gearbox.

e Inadequate Cooling:

®  Blocked motor vents, preventing heat dissipation:

®  Prolonged continuous operation without rest-(electric winches are designed for intermittent use).

° Electrical Resistance:

® |oose connections or damaged cables generating excess heat.

Solutions

®  Prevent Overloading:

®  Always confirm the load weight before operating; use a scale or fefer totha'manual for limits.

®  Take breaks between heavy pulls to allow the winch to cool (e.g., 'rest for10 minutes after every 2-3 minutes of

continuous use).

e  Enhance Cooling and Maintenance:

. Clean dust, debris, or lint.from metor vents and the gearbox housing.

®  Check cable connections for tightness and replace frayed or corroded cables.

6. Winch Stops Suddenly During Operation

Possible Causes

e  Safety Mechanisms:

e Activation of the thermal overload protector due to overheating.

®  Limit switch triggering at the end of the rope travel.

e  Component Failures:

e  Sudden motor or controllerbuinout.

®  Broken wire rope orsheared gear teeth.

Solutions

®  Reset Safety Features:

®  Wait for the winch to cool down, then reset the thermal protector (if applicable).
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®  Manually reset the limit switch and check if the rope is fully extended or retracted.

®  Repair or Replace Components:

e If the motor or controller fails, diagnose the cause (e.g., short circuit) and replace the faulty parts.

e Inspect the wire rope and gears for damage; replace them immediately if broken.

Preventive Maintenance Tips to Avoid Failures

e  Regular Inspections:

. Check wire rope condition monthly for frays;kinks, or corrosion.

® Inspect electrical connections;lubticant levels, and gearbox bolts quarterly.

° Lubrication:

®  Apply greaseto the gearbox and moving parts as per the manufacturer's schedule (e.g., every 50 hours of use).

e  Stotage:

e  Keep the winch dry and covered when not in use to prevent moisture or dust.darage.

®  Training:

®  Ensure operators are familiar with the winch's.manual,40ad limits, and proper winding techniques.
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CONTROL PANEL OPERATING
FAILURE AND SOLUTIONS

I. Common Failure Types and Causes
1. Power Supply Failure

. Symptoms: Panel fails to power on, indicator lights.are off, or intermittent shutdowns occur.

e Causes:
1. Faulty power cord,'loose connection, or damaged socket.
1. Malfunctioning power supply unit (PSU) due to overvoltage, overheating, or component aging.
iii. Tripped circuit breakers or blown fuses in the power system.

2. Display Abnormalities

e  Symptoms: Blank screen, distorted images, flickering display, or unresponsive touchscreer

e  Causes:
. Loose or damaged display cable (e.g., HDMI, VGA, LVDS),
®  Faulty display panel, backlight failure, or driver ICissues.

e  Software glitches (corrupted firmware or.driver-conflicts).

3. Button/Control Input Failure

e  Symptoms: Buttons unrespensive, stuck, or triggering incorrect functions; joysticks/knobs fail to register movements.
e Causes:

e  Physical damage (dust, liquid ingress, mechanical wear).

. Faulty-switch contacts, damaged circuit boards, or loose connections.

e  Software issues (input mapping errors or firmware bugs).

4. Communication Errors

. Symptoms: Panel fails to connect with external devices (e.g.,PLCs, computers, sensors), or unstable data transmission.
e Causes:

. Damaged communication ports (USB, R$-232, Ethernet) or loose cables.

e Incorrect communication parameters (baud rate, parity, data bits).

e Hardware failures in.comniunication modules or protocol stack errors.

5. Overheating

e  Symptoms: Excessive panel temperature, performance slowdown, or automatic shutdown.
e  Causes:
. Blocked cooling vents, dust accumulation, or failed fans.

®  Faulty components (CPU, power transistors) generating excessive heat.
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®  Prolonged operation in high-temperature environments.

II. Step-by-Step Troubleshooting and Solutions
1. Initial Checks (Safety First!)

e  Power Verification:

®  Ensure the power cord is securely plugged in; use a multimeter to.check socket voltage.

e Inspect circuit breakers and fuses; replace blown fuses only after identifying the root cause.

®  Physical Inspection:

. Check for visible damage (cracked screens, loose buttons, burnt components).

e  (lean dust/debris fromivenisiand ports with compressed air.
2. Power Supply Issues
e  Solutions:

e Replace the power cord or test a different socket.
e If the PSU is faulty, replace it with a compatible unit (verify voltage and wattage specs).

®  For repeated fuse tripping, inspect internal circuits for short circuits (constlt a technician for complex repairs).
3. Display & Touchscreen Problems

®  Troubleshooting Steps:

1. Reset the panel: Power off,-disconnect for 30 seconds, then restart.
1. Check cables: Reconnect'display and touchscreen cables; replace if damaged.
11i. Test external-display:-Connect to an external monitor to isolate display vs. graphics card issues.

e  Software Fixes:

® ~Update display drivers or reinstall firmware via the manufacturer’s utility:

. For touchscreen calibration, run built-in tools (e.g., Windows: Controf.Panel » Pen- and Touch).
4. Input Control Failures
e  Solutions:
®  Mechanical buttons/joysticks:

e  Disassemble the-panel (if within warranty) to clean switch contacts with isopropyl alcohol.

® - Replace faulty switches or potentiometers (reference user manual for part numbers).
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®  Touchscreen:

e If unresponsive, check digitizer cable connections or replace the touchscreen overlay.

. For capacitive screens, ensure no conductive materials (moisture) interfere with the sensor.

5. Communication Failures

e  Step-by-Step Solutions:

1. Verify settings: Match panel communication parametars(IP, port, protocol) to the connected device.

1. Test cables/ports: Use a loopback testerfor 'serial ports; replace Ethernet/USB cables.
11i. Diagnose hardware: Replace communication modules (e.g., Ethernet card, RS-485 adapter) if ports are damaged.
1v. Software reset: Reinstall-drivers or factory-reset the panel (backup configurations first).

6. Overheating Prevention
®  RemedialActions:

e.  Clean dust from fans and vents; replace non-functioning fans.
® Install the panel in a well-ventilated area (avoid enclosed cabinets without cooling).
®  Add external fans or heat sinks for high-temperature environments:

®  Replace overheating components (e.g., CPU thermal paste,-power-regulators).

III. Preventive Maintenance Tips
1. Regular Inspections

®  (Clean the panel monthly withia'dry, anti-static cloth; use compressed air for vents.

®  Check cable connections:for looseness and test button/touchscreen functionality.
2. Environmental Control

®  Maintain operating temperature within the manufacturer's range (typically 0-50°C).

. Avoid humid or dusty environments; install temperature-controlled fans/AQ in cabinets.
3. Software Maintenance

e Regularly update firmware and drivers (refer to the manufacturer's website).

e  Backup configuration files for quick system'recevéry in case of failures.
4. Professional Servicing

®  Forinternal circuit.or.cemplex hardware issues (e.g., motherboard, chip-level repairs), contact manufacturer technical

support or certified service centers to avoid voiding warranties.
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