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Chapter 1 

Safety Precautions 

 

 Overview 

Before transporting, storing, installing, operating, using and maintaining the equipment, read this manual, follow it 

strictly, and follow all safety precautions marked on the equipment and in the manual. Compliance with relevant 

international, national or regional standards, and industry practices is required. The Company shall not be liable for any 

violation of the requirements for safe operation or for any violation of the safety standards for the design, manufacture 

and use of the equipment.  

This equipment should be used in an environment that conforms to the design specifications, otherwise the equipment 

failure, abnormal equipment function or component damage that may be caused is not covered by the equipment 

quality warranty; otherwise, the Company shall not be liable for any personal injury or death, property damage, etc., that 

may be caused. 

Transportation, storage, installation, operation, use, maintenance and all other operations should comply with applicable 

laws and regulations, standards and specifications. Reverse engineering, decompiling, disassembling, adapting, 

implanting or other derivative operations of the equipment software are prohibited, as well as researching the internal 

implementation logic of the equipment, obtaining the source code of the equipment software, and infringing on 

intellectual property rights in any way, or disclosing the results of any equipment software performance tests. The 

Company shall not be liable for any of the following circumstances or the results thereof:      

• Damage to the Equipment caused by force majeure such as earthquakes, floods, volcanic eruptions, mudslides, 

lightning strikes, fires, wars, armed conflicts, typhoons, hurricanes, tornadoes, and extreme weather; 

• Do not operate under the conditions of use described in this manual; 

• The installation and use environment does not comply with relevant international, national or regional standards; 

• Installation and use of equipment by unqualified personnel; 

• Failure to follow the operating instructions and safety warnings in the product and documentation; 

• Unauthorized disassembly, alteration of products or modification of software code; 

• Damage caused by transportation by you or a third party commissioned by you; 

• Damage caused by storage conditions that do not meet the requirements of the product documentation; 

• Your own materials and tools do not meet the requirements of local laws and regulations and relevant standards; 

• Damage caused by you or a third party that is negligent, willful, grossly negligent, improperly operated, or not 

caused by us. 

1.1. Personal Safety   

• The installation process is strictly prohibited to operate with electricity. It is prohibited to install or remove cables 

with electricity. The wire and cable cores will arc, spark or catch fire and explode at the moment of contact with the 

conductor, which can lead to fire or personal injury. 

• When equipment is energized, unregulated and incorrect operation may produce a fire, electric shock, or explosion, 

resulting in injury, death, or property damage. 

• It is strictly prohibited to wear watches, bracelets, bangles, rings, necklaces and other easily conductive objects 

during operation to avoid being burned by electric shock. 

• Special insulated tools must be used during operation to avoid electric shock or short-circuit faults, and the 

insulation voltage rating must meet the requirements of local laws and regulations, standards and codes. 

• The insulation voltage withstand level must meet the requirements of local laws and regulations, standards and 

codes. 
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• Specialized protective gear must be used during operations, such as wearing protective clothing, insulated shoes, 

goggles, helmets, insulated gloves, etc. 

1.1.1. General Requirements 

• Do not deactivate equipment protection devices and ignore warnings, cautions and precautions in manuals and on 

equipment. 

• During the operation of the equipment, if a fault is found that may lead to personal injury or equipment damage, 

the operation should be terminated immediately, reported to the person in charge, and effective protective 

measures should be taken. 

• Do not power up the unit without completing the installation or without confirmation from a professional. 

• It is prohibited to contact the power supply equipment directly, with other conductors or indirectly through wet 

objects, and the voltage at the point of contact should be measured before contacting any conductor surface or 

terminal to confirm that there is no danger of electric shock. 

• When the unit is in operation, the housing is hot and there is a danger of burns, so do not touch it. 

• Do not allow fingers, parts, screws, tools or veneers to touch the running fan to avoid injury to hands or damage to 

the unit. 

• In the event of a fire, immediately evacuate the building or equipment area and ring the fire alarm, or call the fire 

alarm. Under no circumstances should you re-enter a burning building or equipment area. 

1.1.2. Personnel Requirements 

• Personnel who operate equipment include professionals and trained personnel. 

• Professional: A person who is familiar with the principles and construction of the equipment, who has experience 

in training or operating the equipment, and who is aware of the various potential sources and levels of hazard 

during the installation, operation and maintenance of the equipment. 

• Trained Person: A person with the appropriate technical and safety training and experience necessary to be aware 

of the hazards that may be presented to him when carrying out an operation and to take steps to minimize the risk 

to himself or to other persons. Personnel responsible for the installation and maintenance of the equipment must 

be trained in the correct methods of operation and be aware of the various safety precautions and the relevant 

standards of the country/region in which they are working. 

• Only qualified professionals or trained personnel are permitted to install, operate and maintain the equipment. 

• Only qualified professionals are allowed to remove safety features and service equipment. 

• Personnel in special scenarios such as electrical operation, work at heights, and operation of special equipment 

must have special operation qualifications required by the local country/region. 

• Operators of medium-voltage equipment must hold a high-voltage electrician's license. 

• Replacement of equipment or parts (including software) must be done by an authorized professional. 

• Keep persons other than those operating the equipment away from the equipment. 

1.2. Electrical Safety 

• Before making electrical connections, make sure the unit is undamaged, otherwise electric shock or fire may result. 

• Unregulated and incorrect operation may cause accidents such as fire or electric shock. 

• During operation, foreign objects must be prevented from entering the interior of the equipment, as this may result 

in short-circuit failure or damage to the equipment, derating or loss of power to the load supply, and personal 

injury. 

• When installing equipment that requires grounding, the protective ground wire must be installed first; when 

removing the equipment, the protective ground wire must be removed last. No cables are allowed to pass through 

the air inlet or outlet of the equipment. 

1.3. Environmental Safety 
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• It is strictly prohibited to place the equipment in an environment where flammable or explosive gases or fumes are 

present, and it is forbidden to carry out any operation in such an environment. 

• It is strictly prohibited to store flammable or explosive materials in the equipment area. 

• It is strictly prohibited to place the equipment close to sources of heat or fire, such as fireworks, candles, heaters or 

other heat generating devices, as heat exposure to the equipment may result in damage to the equipment or cause 

a fire. 

• The equipment should be installed in an area away from liquids, and it is strictly prohibited to be installed under 

water pipes, air outlets and other locations that are prone to condensation; it is strictly prohibited to be installed 

under air conditioning outlets, vents, server room outlet windows and other locations that are prone to leakage to 

prevent liquids from entering into the interior of the equipment and causing equipment malfunctions or short 

circuits. 

• Do not block vents, cooling systems or cover with other items while the unit is in operation to prevent heat damage 

to the unit or fire. 

1.4. Mechanical Safety 

• Work at height must wear a helmet, safety belt or waist rope, tied to a solid and sturdy structural component, is 

strictly prohibited to hang on the moving not solid objects or sharp edges of the metal to prevent the hook slipped 

off the fall accident. 

• Tools need to be prepared and qualified by professional organizations, prohibit the use of scarred and unqualified 

or beyond the inspection of the validity of the tool, to ensure that the tool is solid, not overloaded. 

• Before installing the equipment into the cabinet, first make sure that the cabinet has been fixed well to avoid the 

cabinet being tilted and collapsed due to the unstable center of gravity, resulting in the installer being smashed 

and the equipment being broken and other problems. 

• When pulling equipment out of the cabinet, be careful of equipment that may be unstable or heavy when installed 

in the cabinet to avoid being crushed or smashed. 

 

1.5. Energy Storage System Security 

• It is forbidden to open the cabinet door while the system is running. 

• Avoid standing at the cabinet door (including within the opening range of the door) when the energy storage 

system is malfunctioning. 

• Emergency evacuation of the site should be carried out when the fire audible and visual alarms are triggered. 

• The energy storage system must be equipped with protective measures such as fences and walls, and safety warning 

signs must be erected for isolation to avoid entry of unauthorized personnel during the operation of the equipment, 

which may result in personal injury or property damage. 

1.6. Battery Safety 

• It is strictly prohibited to short-circuit the positive and negative terminals of the battery, otherwise it will cause a 

short circuit of the battery. Battery short-circuit will instantly generate a large current and release a large amount 

of energy, causing battery leakage, smoke, release of flammable gases, thermal runaway, fire or explosion. In order 

to avoid short-circuiting the battery, the battery is not allowed to be charged for maintenance. 

• Do not expose the battery to high temperature environments or around heat generating devices such as high 

temperature sunlight, sources of ignition, transformers, heaters, etc. Overheating of the battery may cause leakage, 

smoke, release of flammable gases, thermal runaway, fire or explosion. 

• It is strictly prohibited to subject the battery to mechanical vibration, dropping, collision, piercing by hard objects 

and pressure shock, or it may lead to battery damage or fire. 
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• It is strictly prohibited to disassemble, modify or damage the battery (e.g., inserting foreign objects, extruding with 

external force, immersing in water or other liquids), which may cause battery leakage, smoke, release of flammable 

gases, thermal runaway, fire or explosion. 

• It is strictly prohibited for the battery terminals to come into contact with other metal objects, which may cause 

heat generation or electrolyte leakage. 

• Using or replacing batteries of incorrect type poses a risk of fire or explosion. Use batteries of the specified type 

recommended by the manufacturer. 

• Battery electrolyte is toxic and volatile. When electrolyte leakage occurs or there is an abnormal odor, avoid contact 

with the leaking liquid or gas. Non-professionals should stay away and contact a professional immediately to handle 

the situation. Professionals should wear goggles, rubber gloves, gas masks, protective clothing, etc., promptly power 

down the equipment and remove the leaking battery, and contact a technical engineer to handle the situation. 

• A battery is a closed system that does not release any gases under normal operating conditions. If under extreme 

abuse, such as in fire, pinprick, extrusion, lightning strike, overcharging or other severe conditions that may lead to 

thermal runaway of the battery, it may lead to breakage of the battery or abnormal chemical reaction inside the 

battery, which may lead to leakage of electrolyte or generation of gases such as CO, H2, etc., the site should ensure 

that the measures for the discharge of flammable gases are normal, so as to avoid leading to combustion or 

corrosion of the equipment. 

• Battery combustion produces gases that can irritate eyes, skin and throat. 

• The battery should be installed in an area away from liquids, and it is strictly prohibited to be installed under air 

conditioning openings, vents, water pipes and other locations prone to water leakage to prevent liquids from 

entering the interior of the equipment causing equipment failure or short circuit. 

• Battery installation and testing shall be equipped with firefighting facilities, such as fire sand, carbon dioxide fire 

extinguishers, etc., in accordance with the requirements of the construction standard specifications. 

• Before putting into operation, it must ensure that fire protection facilities are in place that meet the requirements 

of local laws, regulations and codes. 

• Before removing the packaging of the battery, storage and transit, to ensure that the outer box is intact and without 

damage, in accordance with the identification of the box is placed correctly, it is strictly prohibited to inverted, 

sideways, vertical, tilted placement, stacked in line with the requirements of the outer packaging of the yardage, to 

avoid any impact or fall, etc. caused by the battery damage to the end of life. 

• After the battery is unpacked, it should be placed in the required direction, and it is strictly prohibited to place it 

upside down, sideways, upright, tilted and stacked, to avoid any impact or fall which may cause the battery to be 

damaged and scrapped. 

• Regularly check whether the screws are tightened, whether there are rust, corrosion or other foreign objects, and 

dispose of them cleanly, otherwise the screws are falsely connected will lead to excessive connection voltage drop, 

and even burn the battery with a large amount of heat when the current is high. 

• After discharging the battery, the battery should be recharged in a timely manner, otherwise the battery may be 

damaged due to over-discharge. 
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   Chapter 3 

Transportation and Storage 

 

3.1. Transportation Requirements 

DANGER 

Load or unload batteries with caution. Otherwise, the batteries may be short circuited or damaged (such as leakage and 

crack), catch fire, or explode. 

WARNING 

Do not move a battery by holding its terminals, bolts, or cables. Otherwise, the battery may be damaged. 

Keep batteries in the correct direction during transportation. They must not be placed upside down or tilted, and must 

be protected against falling, mechanical impact, rains, snows, and   falling into water during transportation. 

The packaging method of the battery pack should avoid pressure on the module in all directions, and the packaging 

method should limit the position of the battery pack to prevent it from shaking within the packaging. The pictorial marks 

of package, storage, and transportation on the package box should not be soiled or torn. 

During transportation, the battery pack should be protected from rain, moisture, and handled with care. It is strictly 

prohibited to throw, roll, or invert it, and it is strictly prohibited to put it together with corrosive substances such as acids 

and alkalis. After all parts are properly packaged or boxed, protective measures should be taken during transportation 

to avoid loss, damage, and theft. During the unloading process, the product should be handled carefully to prevent 

falling, rolling, and heavy load pressure. During the handling and placement of batteries, forklifts with appropriate load 

carrying capacity should be used to avoid damage to the batteries. 

Before unpacking, storage, and transportation, ensure that the packing cases are intact, and the batteries are correctly 

placed according to the labels on the packing cases. Do not place a battery upside down or vertically, lay it on one side, 

or tilt it. Stack the batteries according to the stacking requirements on the packing cases. Ensure that the batteries do 

not fall or get damaged. Otherwise, they will need to be scrapped. 

Battery module is pre-charged to 30% SOC or custom required before shipment. The remaining capacity will be 

determined by storage time and condition before installation on the scene. 

1. The battery modules meet UN38.3 standard. 

2. Comply with laws towards dangerous goods transportation, in particular, the revised ADR (European Convention 

on the International Carriage of Dangerous Goods by Road). 

3.2. Storage Requirements 

DANGER 

Ensure that batteries are stored in a dry, clean, and ventilated indoor environment that is free from sources of strong 

infrared or other radiations, organic solvents, corrosive gases, and conductive metal dust. Do not expose batteries to 

direct sunlight or rain and keep them far away from sources of heat and ignition. 

If a battery is faulty (with scorch, leakage, bulge, or water intrusion), move it to a dangerous   goods warehouse for 

separate storage. The distance between the battery and any combustible materials must be at least 3 m. The battery 

must be scrapped as soon as possible. 

Place batteries correctly according to the signs on the packing case during storage. Do not place batteries upside down, 

lay them on one side, or tilt them. Stack batteries in accordance with the stacking requirements on the packing cases. 

Store batteries in a separate place. Do not store batteries together with other devices. Do not stack batteries too high. 

If a large number of batteries are stored onsite, the site should be equipped. 

CAUTION 

Batteries should be used soon after being deployed onsite. Batteries that have been stored for an extended period should 

be charged periodically. Otherwise, they may be damaged. 
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it is recommended that greater spacing be selected to ensure reliable and efficient operation of the Energy Storage 

Integration Cabinet. 

 

4.1.4. Ventilation Requirements  

Frequency converter operation will produce a lot of heat, high temperature will directly affect the electrical performance 

of the equipment, and even damage the equipment, so in planning the installation environment of the frequency 

converter, should give full consideration to the equipment's ventilation and heat dissipation needs, in order to ensure 

that the normal and efficient operation of the equipment. 

In order to ensure the reliable and efficient operation of the energy storage cabinet, please regularly clean the grills, 

filters and filter pads at the air inlet and outlet of the equipment, and regularly check whether the exhaust fan of the 

equipment is working properly, so as to meet the ventilation requirements of the integrated energy storage cabinet, 

whose installation environment needs to meet the following requirements. 

• Energy storage cabinets should avoid installation in poorly ventilated locations with low airflow. 

• The air intake should have an adequate supply of fresh air. 

• The quality of the air must be ensured. If the air contains too much sand, dust and other suspended matter, the 

purity of the air can be improved by measures such as installing a filter at the air intake grille. 

• The ventilation system of the energy storage cabinet must be independent of the ventilation system of other 

equipment and not affect each other. Cooling ducts should be designed by professionals in advance to avoid the 

cabinet being in the phenomenon of return air. At the same time, each combination must be sealed to prevent air 

leakage, and the sealing material chosen should be able to withstand temperatures of at least 80° Celsius. After 

installing the cooling air ducts, the cabinet should be checked for fixed screws, washers and other components. 

 

4.2. Preparing Tools and Instruments 

The following tools are required before installation, as shown in Table 4.1:  

 
 

  

 

Phillips Insulated Torque 

Screwdriver 

Insulated Torque Socket 

Wrenches (Incl. Extensions) 

Insulated Torque Screwdriver Art Knife 

 
 

 

  

Wire Stripper Hydraulic Press Multimeter (DC Voltage Range≥ 

15000V DC) 

Steel Tape Measure 
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Adjustable Wrench Rubber Mallet Torque Screwdriver Allen Key 

 

 

 

 

 

 

 

 

 

Hammer Combination Sleeve Open-End Torque Wrench Combination Wrench 

  

 

 

Level (Device Determine 

Horizontal) 

Dust Catcher Pneumatic Drill Drill 12mm 

 

  
 

Heat Shrink Tubing Heat Gun Zip Ties Insulated Ladder 

   

 

Cable Cars Sling Forklift Trucks (Permanent) Marker (Pen) 

 

 

 

 

 

 

 

 

Terminal Crimping Pliers Wire Stripper Network Wiring Pliers Ratcheting Crimping Pliers 
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1. Before performing maintenance, always make sure that all power sources are turned off to avoid the risk of electric 

shock; 

2. To avoid rusting of the cable connection area, do not use conductive liquids such as water to clean the power cord, 

and do not use any wet cloth to clean the power cord connector; 

3. Remove dust from the insulation of the power cable with a dry cloth or dry brush, and clean the metal connectors 

and fixing screws with a dry brush; 

4. The copper busbar connected to the power cable and the magnetic component connector also need to be cleaned 

of dust; 

5. If any of the fixing bolts are rusty, replace them promptly. 

 

6.4. Clean the fan. 

Be sure to clean the fan every 6 months. When cleaning the fan, please note the following: 

1. Before cleaning and replacing the dust wipes, make sure that all power sources are turned off to avoid the risk of 

electric shock. 

2. Use a vacuum cleaner or air gun to clean the appearance of the fan and the blades at the dust and dirt, such as 

found broken fan blades, abnormal noise, unable to rotate and other abnormalities need to replace the fan. 

 

6.5. Check Device Status 

After the integrated energy storage plant has been in operation for 6 months, it is necessary to inspect its appearance 

as well as the ventilation and sealing between the equipment. Please note the following points during the inspection: 

1. Check the appearance of the equipment for obvious deformation, dents, cracks and rust; 

2. Check for foreign matter blockage in the air ducts at the air inlet and outlet of the PCS module; 

3. Check whether the waterproof rubber strips of the front and rear door panels are cracked or detached.  

Note: If any abnormality is found during the above inspection, please deal with it in time to avoid converter failure due 

to prolonged idling. 

 

6.6. Check PCS Status 

After the integrated energy storage power plant has been put into operation for 6 months, it is necessary to check the 

operation and historical parameters of the PCS. Through the monitoring backend of the power plant or our company's 

monitoring backend, check the real-time data of the running PCS to see if there is any abnormality in voltage, current, 

power, power factor and other related data. In addition, check its historical records to see if there are any abnormal 

alarms or faults. 

6.7. Measuring cable temperature 

After 6 months of operation of the integrated energy storage plant, it is necessary to check the temperature rise of the 

PCS DC and AC power cables. 

Please note the following points during the inspection: 

1. Use a thermal imaging analyzer to scan the DC and HV cables of the PCS in operation and check the DC and AC 

power cables of the equipment for abnormal temperatures. If abnormal temperatures are found in the power 

cables, take prompt action to prevent major malfunctions; 

2. In the case of an abnormal increase in temperature of power cables, be sure to disconnect all power sources while 

handling the fault to avoid the risk of electric shock. 

 

6.8. System Storage Requirements 

1. Store on a level floor with the door closed tightly. 
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2. Temperature of storage environment: -30℃～ +60℃, relative humidity: 5% RH~95% RH. 

3. SOC interval for storage battery storage: 48%～ 51%. 

4. Perform inspections of the energy storage system every three months and keep records of the inspections. 

5. Do battery maintenance on the system every three months to prevent causing battery damage. 

6. Before the first use of the long-playing system, in order to activate the battery system needs to do at least one full 

charge, in order to restore the performance of the battery to the best state. 

 

6.9. Battery Maintenance 

6.9.1. Maintenance procedure 

Option 1 (recommended when the battery system SOC is at the low end) 

1. Discharge the battery system to the cut-off condition (average cell voltage＜ 3.1V or minimum voltage＜ 2.8V), 

then stop discharging and leave it for 1 hour. 

2. Automatic full charging of the battery system (maximum cell voltage > 3.6 V), after charging, leave for 1 hour. 

3. Stop discharging the battery system to 50%. 

Option 2 (recommended when battery system SOC is at the high end) 

1. Automatic full charging of the battery system (maximum cell voltage > 3.6V), after charging, leave it for 1 hour. 

2. Discharge the battery system to the cut-off condition (average cell voltage＜ 3.1V or minimum voltage＜ 2.8V), 

then stop discharging and leave it for 1 hour. 

3. Stop charging the battery system to 50%. 

 

6.10.  Battery Cluster Replacement 

The battery cluster replacement procedure and requirements are as follows: 

1. The operation must be performed by a professional electrical technician in accordance with local codes, while 

personal protection must be provided during operation. Specific personnel requirements can be found in the 

description in 1.1 above. 

2. De-energize the equipment, ensuring that the grid-side distribution circuit breaker is in the disconnected state and 

that both the AC and DC disconnect switches are in the disconnected state. 

3. Remove the battery cluster power and communication harnesses, and remove the front and rear battery cluster 

retaining bolts and front bezel 

4. Remove the old battery using a forklift in conjunction with the Battery Cluster Installation Tool 

5. Install the new battery cluster into the storage cabinet. 

6. Reconnect the battery cluster power harness and communication harness to complete the battery cluster 

installation 

6.11. Maintenance of firefighting systems 

Open the cabinet door and observe that the temperature and smoke sensors are clean and undamaged in appearance. 

Low voltage on the outdoor cabinet, observe the temperature and smoke sensor indicators flashing every few seconds, 

i.e., normal operating conditions.  





 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Shanghai PYTES Energy Co., LTD 

Add ：No.3492 Jinqian Road, Fengxian District, Shanghai, China 

Tel ：+86 21 57475852 
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