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1 Manual Inst ruction  

1.1 Foreword  

To  our distinguished customers, first of all, thank you for selecting NEPCSH - 5000 - MV 

Power Conversion System (hereinafter referred to as the MV - PCS) devel oped by 

Shenzhen CLOU Electronics Co., Ltd . 

In order to fully play the outstandin g performances of the p roduct and avoid personal 

injury or any damages related to the product, please read the manual carefully before 

installation.  

If you have an y d oub ts or  questions about the installation of the product, please feel 

free to contact us.  

Note s: 

We reserve the right to make technical changes or modify the contents of this 

document without prior notice. With regard to purchase orders, the agreed part icu lar s 

sha ll prevail. CLOU does not accept any responsibility whatsoever for potential error s 

or possible lack of information in this document.  

We reserve all rights in this document and in the subject matter and illustrations 

contained therein. Any repro duc tio n, di sclosure to third parties or utilization of its 

contents -  in whole or in parts  is forbidden without p rior written consent of CLOU.  

Bnoxqhfgs 1/14  CLOU  

All rights reserved . 

1.2 Model Specification  

Name: Power Conversion System  

Model: NEPCSH - 5 000 - MV  

 

 

                                    

 

 

Developed by: Shenzhen CLOU Electroni cs Co., Ltd . 

1.3 Targe t Group  

This manual is for technical personnel who are responsible for the transport, 

installation, commissioning and other operations of the  MV - PCS. On ly qualified 

personnel can perform the installation, maintenance and troubleshooti ng of the 

MV - PCS. Unau thorized persons should not perform any operation to the MV - PCS 

and should be away from the MV - PCS to avoid potential hazards. Qualified pers onn el 

are:  

 Equipped with certain electrical, electrical wiring and mechanical knowledge and  

familiar with electri cal and mechanical principle diagram.  

 Familiar with the construction and working principle of the energy storage system.  

 Familiar with th e c ons truct ion and working principle of the MV - PCS upstream and 

downstream equipment.  

 Train ed specifically for el ectrical device operation, installation and commissioning.  

Able to cope with the dangerous and emergency situations during installation and  

com missioni ng.  

 Familiar with the country/regional standards and specifications.  

Power: 5 000 kVA  

Medium voltage  

CLOU Energy Stor age 

Production  
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 Familiar  with this manual.  

1.4  Symbol Explanation  

In order to ensure personal and equipment safety during operation and maintenance, 

som e relevant installation information  is pr ovided  in this manual and highlighted by 

corresponding signs.  

 

 

This symbol indicates a hazard with high ris ks of being dead or 

injured if not avoided.  

 

This symbol indicates a hazard with medium risk of being dead 

or injured if not avoided.  

 

Th is symbol in dicates a hazard with risks that could result in 

equipment failure or property lo sses if not avoided.  

 

The symbols below may be pasted on the electrical parts of the station. Make sure to 

understand the following symbols before installation.  

 

 
Th is symbo l indicates high voltage inside. Do not touch!  

 
This symbol indicates high surf ace temperature. Do no t touch!  

 

This symbol indicates that do not touch live parts until 5 minutes 

after disconnection.  

 

This symbol indicates the protective e arth  (PE) te rminal, which 

should be firmly grounded to ensure personal safety.  

 

This symbol  indicates that the in stallation manual and 

maintenance manual are available for reference.  
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2 Safety Instruction  

2.1 System Overview  

The SKID solution co nsists  of ba ttery en ergy storage system, power conversion system 

(including transformer), met ering and monitoring d evices and power distribution 

system. NEPCSH - 5000 - MV PCS can be perfectly applied in large and medium - sized 

energy storage power station. The  conve rter c an store  the grid power in the battery, 

and also convert the battery DC power int o AC power synchronize d with the grid, and 

the AC power can be put into the grid by the supporting of isolation transformer and 

power distribution system. More det ails a re sho wn in Fi gure 2 - 1.  
 

 
Fig.2 - 1 Components of energy storage system  

2.2 Security Cau tions  

2.2.1 Personnel Safety Precautions  

2.2.1.1  Risk of electric shock when touching conductive parts  

The high voltage in the MV - PCS  may cause electric shock. Be sure t o inst all the 

MV - PCS  with the power disconnected, and follow the steps below when doing  so. 

1)  Disconnect the fo llowing components:  

ü Sgd aqd`jdq nm sgd OBRĜr @B rhcd 

ü Sgd aqd`jdq nm sgd OBRĜr CB rhcd 

ü The external power supply of PCS 

ü The internal power sup ply of  PCS 

2)  Make sure  sgd OBR vnmĜs fds qdbnmmdbsdc- 

3)  Make sure there is no voltage exists.  

4)  Mak e sure the equipment i s firmly grounded.  

2.2.1.2 Risk of electric shock from incompletely discharged capacitors  

1)  Dangerous voltages may exist in PCS even if the mai n AC a nd DC switches  are 

disconnected.  

2)  Please wait at least 5 minutes after the PCS is powere d off.  

3)  Make sure there  is no voltage exists.  

2.2.1.3 Risk of electric shock caused by damaged PCS  

Okd`rd l`jd rtqd sgd OBR hr mns c`l`fdc- He hsĜr c`l`fdc+ hs vhkk cause  elect ric 

shoc k, people will get injured or even be dead. Do check it regularly.  

2.2.1. 4 Risk of electric sho ck caused by improper operation  

Failure to follow the operating and safety instructions may result in serious injury.  

1)  Please do follow the me thods descri bed in t his manual.  

2)  Please follow all the safety instructions.  

3)  Please follow the circuit diagram during  electrical connecting.  

4)  Please keep the manual and related documents at hand and available at all times.  
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2.2.1.5 Thermal hazards  

1)  Some compone msrĜ sempera ture wil l rise during operation. Please be careful.  

2)  Please wear safety gloves dur ing operation and main tenance.  

2.2.2 Equipment Safety Precautions  

2.2.2.1  Unauthorized modifications may cause damage to the PCS  

Do not operate the PCS when the cabinet do or is open.  

2.2.2.2  Unauthor hydc odqrnmmdk b`mĜs nodm sgd cnnq- 

Make sure to remove the key from the lock and key switch, a nd keep it in a safe 

place.  

2.2.2.3  High humidity may damage the power units  

Please do not power on the PCS when the air humidity is over 95%.  

2.2.2.4  Electr ostati c disc harge ma y damage the module  

1)  Please follow the protective regulations of ESD and w ear protective gloves during 

maintenance.  

2)  Discharge static electricity by touching grounding parts (such as the PE connection 

part of the door).  

2.3 Equipment Inst allati on Qua lificati on  

Only staff trained and qualified with the relevant knowledge can perfo rm operations 

on the P CS. Before installation, the s taff  should be familiar with this manual and other 

related document  and follow the safety instructions.



                                                        Chapter 3 Supply Document 

5 
 

Chapte r 3 Su pply D ocument  

3 .1 Supply List  

NEPCSH - 5000 - MV contains these items in the packing case:  

Ta ble 3 - 1 Supply list of NEPCSH - 5000 - MV  
No. Name  Quantity  Note  

1  NEPCSH - 5000 - MV  1 set  The key of cabinet door and other accessories are 

included.  

2  User Manual  1p cs -  

3  Warr anty Card  1pcs  -  

4  Certificate  1pcs  -  

5  Test Report  1pcs  -  

3.2 P roduct  Descripti on  

The NEPCSH - 5000 - MV consists of two 2.5MW converter systems (PA and PB) and 

one 5MVA oil - immersed transformer (transformer integrated with high - voltage 

protect ion sy stem) , and a RM U, and a low - voltage cabinet . All equipment  is placed in a 

20ft high con tainer, the dimension of the container is 6058mm*2896mm*2438mm 

(W*H*D), the protection level is IP54 , and the overall layout is shown in Fig. 3 - 1 below.  

 
 

Fig.3 - 1  NEPCS H- 5000 - MV layou t  

3.3 Storage  

If it is not to be installed immediately upon reception, t he MV - PCS should be st ored 

appropriately.  

ü Keep the desiccant in the package.  

ü Indoor storage, such as large warehouse or workshop.  

ü Store the  MV - PCS on a dry, clean and so lid gr ound with  sufficient carrying 

capacity. The ground should be flat without water, bumps or vegetation co ver.  

ü Pay attention to ventilation and relative humidity without condensation.  

ü Check regularly, usually once a week, to see whether the packag e is in good  

conditio n, avoid insect and animal bites.  

ü Every six months, the package should b e opened for inspectio n, repackaged and 

replace the desiccant.  
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When installing the equipment that has been stored for a long time, 

the door of the cabinet should  be op ened t o check w hether the 

dptholdms hr hm fnnc bnmchshnm- @mc hsĜr mdbdrr`qx sn sdrs sge 

equipment by a profe ssional before installation.  
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Chapter 4 Product Description  

4.1 Outline Instructions  

4.1.1 Outline Dimension  

The mechanical dimension of NEP CSH - 50 00 - MV is 6058mm*2896mm*2438mm (W*H*D) 

and the weight is about 19000KG . The mechanical d imension is shown in F igure 4 - 1 

(unit: mm).  

 

 
Fig.4 - 1 Outline dimension diagram
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4.1.2  Cable Entry Design  

All cables between the NEPCSH - 5000 - MV  and the external d evices  are r outed 

thr ough the bottom of NEPCSH - 5000 - MV . 

 

      

PB

PA

Transformer

Ac connection position

Auxiliary power supply and
Communication and network
connection position

RMU

LV

PA BAT- connection positionPB BAT+ connection position

PA BAT- connection position

PA BAT+ connection position

PA reserved connection position

PB reserved connection position

 
Fig.4 - 2 Cab le entries of the  NEPCSH - 5000 - MV  

4.1. 3  V entilation Design  

NEPCSH - 5000 - MV  has a structural design with air in from the bottom and out to the 

top. The cold air enters from the front and ba ck of the cabin et and blows out from the 

top after passing through the internal cooling  equipment. The ventil ation schematic is 

shown in Figure 4 - 3.  

 

Air inlet 05

Air inlet 02

Air inlet 03

Air inlet 01
A

A

SECTION A-A
Air inlet 04

Air outlet 01

Air outlet 02

 
Fig.4 - 3 Equipment ventilation diagram  
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4.2 Contr ol and Monitoring Window  

 
Fig.4 - 4 Control and moni toring  windo w  

4.2.1  LED 

LED indicators are mounted on the top of the PCS to indicate the oper ating status. 

The desc riptions of the LED indicators are shown in the table below.  

Table 4 - 2 LED description  
Name  Color  Description  

Power  Red  The AC side power i s norm al. 

Operation  Green  The inverter is in operation status.  

Fault  Red  There is a fault.  

4.2.2  LCD  

Users can r eview the operation information of PCS through the touch screen and also 

achieve some control functions. Specific functions are listed as fol lows:  

1)  Contro l PCS ope ration  

2)  Display real - time operating data  

3)  Display fault information  

4)  Adjust  operating parameters  

5)  View history records  
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4.2.3 Emergency Stop Button  

 
The PCS will immediately stop working once this button is pr essed.  To re start it,  please 

follow the procedure:  

1) Turn the emergency stop switch counterc lockwise to release th e locked 

state.  

2) Push the AC breaker to "OFF" first, then to "ON".  

3) Push the DC breaker to "OFF" first, then to "ON".  

4) PCS will start a nd run  autom atically when the start conditions are ready.  

4.2. 4  AC/DC Breaker  

The AC/DC switc h button is supposed t o be in position (Normal), and it means that the 

AC/DC switch can be connected. And if you need to disconnect the AC/DC switch, 

turn the swit ch but ton to  position  (OFF), then the AC/DC side main circuit power 

supply can be disconnecte d. 

 

 

If the DC side i s charged, the input terminals are still charged after 

disconnecting the AC/DC switch!  

 

The AC/DC switch can only be closed when the AC/DC switch  butto n is in 

position 1 (Normal).  
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4.3 Main Circuit Diagram  

The main circuit of NEPC SH - 5000 - MV is shown in  Figure 4 - 5.  

 

Fig.4 - 5 Main c ircuit diagram  

4.4 Derating Curves  

When the ambient temperature ranges from - 30 ħ  to 45 ħ , PCS can work 

continuou sly un der no minal powe r. But if it ranges from 45 ħ to 55 ħ, PCS working 

power will derate 3% o f the Pn for every 1 ħ increasing. When the temperature 

reaches 60 ħ, PCS protection mode turns on.  

 
Fig. 4 - 6 Temperature derating curve  

When the altitude ranges fr om 0 t o 2km,  PCS can w ork continuously under nominal 

power. But if it ranges from 2 to 4km, P CS working power will derate 6% of the Pn for 

dudqx 0jl qhrhmf- @mc he hsĜr nudq 3jl+ OBR oqnsdbshnm lncd stqmr nm- 
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Fig. 4 - 7 Height above sea level derating curv e 

4.5 Workin g Mode  

The  working modes of NEPCSH - 5000 - MV are "Start", "Run", "Standby", "Failur e", 

"Emergency stop", etc. The instructions are as follows:  

4.5.1 Start  

This mode refers to the completion of the initial installation of the PCS, the DC input 

and  AC ou tput t erminals a re correctly connected, all breakers are closed, and the PCS 

is ready t o be connected to the grid for power generation.  

This mode only appears when the equipment gets ready for the first time. The PCS 

continuously detects whether the energy  stora ge battery  has sufficient energy for grid 

power generation. When it is ready to g o, the PCS will switch  from the start mode to 

run mode.  

4.5.2 Run  

In this mode, the NEPCSH - 5000 - MV PCS converts the stored DC power into AC 

power for integration i nto th e grid . At the s ame time, the PCS outputs energy in 

maximum power mode or according to the grid power dispatc h command to support 

the grid.  

4.5.3 Standby  

After PCS running for a while, if the DC side current is quite low (approximately 0A) for 

a peri od of time, it will sw itch to standby mode. During standby mode, the PCS will 

continuously de tect whether the energ y storage battery has sufficient energy to 

reconnect to the grid for power generation. Once the "start" requirements are satisfied 

and last f or abo ut 1 m inute, the  PCS will switch from standby mode to run mode.  

4.5.4 Failure  

The PCS w ill stop running and e msdq ĝE`hktqdĞ lncd nmbd dmdqfx rsnq`fd rxrsdl e`hkr+

and the reasons of the failure will be displayed on the touch screen for users to revie w. 

Mea nwhile , the syst em continuously monitors whether the fault is eliminated. If not, it 

wikk rs`x `s sgd ĝE`hktqdĞ lncd- He hs hr dkhlhm`sdc `mc nsgdq nodq`shmf bnmchshnmr `qd
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satisfied, the PCS will be reconnected to the grid after 2 minutes.  

4.5.5 Eme rgency  Stop  

Once the e mergency signal is received, the AC/DC breaker will be disconnected and  

the PCS will stop wor king. If the inverter needs to be restarted, the emergency signal 

should be cancelled, and then push the AC/DC breaker into ĝOFFĞ.When the st art 

requirem ents are s atisfied, the PCS will start automatically.  

4.6 PCS Protective Function s 

The main protective functions of the PCS are as follows:  

DC input overvoltage protection : 

ü DC input over current protection  

ü DC input polarity reverse connection p rotect ion  

ü DC  side anti - surge protection  

ü PCS anti - reverse protection  

ü Fault  earthing protection  

ü Insulation protection  

ü Overvoltage/under voltage protection  

ü Over/under frequency protection  

ü Overload and short - circuit protection  

ü Surge protection  

ü Resonance - proof protec tion o f filter c ircuit  

ü Error connection protection of phase sequence  

ü Anti - islanding pro tection  

ü Low voltage/ze ro voltage ride through function  

ü PCS heating and dehumidifying function  

ü PCS over temperature protection  

ü Power loss protection of control powe r 

The main d etections are as follows:  

ü Control power failure detection  

ü SPD failure detection  

ü Cooling fan failure det ection  

ü Breaker status detection  

ü Temperature detection of IGBT module  

ü Temperature detection of electric reactor  

4.7  Transformer Protective Fun ctions  

ü High oil level alarm  

ü Low oil level alarm  

ü High oil temperature alarm  

ü Light gas alarm  

ü Heavy gas tripping  

ü Press ure valve tripping  

4.8  MV Switchgear Protective Functions  

ü High set three - phase non - directional over current protection  

ü Low set three - phase no n- dire ctiona l over cur rent protection  

ü Low set non - directional earth - fault protection  

ü High set  non - directional earth - fault protection  

ü SF6 low pressure alarm  
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4.9 P re- charge Strategy   

Both PCS and battery system have DC pre - charge function, which automaticall y 

comp letes the pre - ch arge of busbar capacitor. The specific pre - charging commands 

are as fol lows:  

4.9 .1 PCS DC Pre charge Logic  

After the battery system is powered on, the PCS is turned on. When the PCS detects 

that the battery voltage is normal and the DC  busba r is u nder - volta ge, or if the battery 

voltage and the DC busbar volatge have a large de viation, the DC pre - ch arge 

contactor will pre - charge the busbar voltage. After precharging for 20s, when the DC 

busbar voltage gets normal and the deviation from t he bat tery v oltage is within a 

reasonable range (60V by default), it means that the DC precha rging is completed, 

an d then the main circuit breaker is automatically connected, the precharging 

contactor is disconnected. Otherwise, it means that the pre - charg e has failed , and the 

system turns to failure status.  

4.9 .2 Battery System Precharge Logic  

Af ter the battery system  is powered on, the DC pre - charge contactor is switched on to 

pre - charge the PCS busbar capacitor. After 10s of precharging, when the voltage  

devia tion i s less tha n 30V, the main circuit contactor is closed and the DC precharged 

conta ctor is disconnected.  

Note: If the PCS and battery system are mutually redundant, the pre - charge failure of 

either side will not affect the normal operation of the  syste m. And  when the PCS is 

powered off, if the DC isolating switch is closed by mistake, th e system will go with the 

battery - side precharge circuit.
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Chapter 5 Installation Design  

5.1 Installation Requirements  

To ensure that the equipment can work normall y, the  insta llation en vironment and 

requirements are as follows:  

ü Since the protection level o f NEPCSH - 5000 - MV is IP54 , please place it in the 

environment that comply with the protection level.  

ü Ensure good ventilation around the equipment.  

ü Ensure the instal lation  envir onment is clean.  

ü The equipment will have some noise during operation, so install it as far as 

possible from the residents.  

ü Make sure that the installation floor is flat and will not cause any shaking to 

the device during working.  

ü The installati on pos ition needs to b e properly decided, because the LED light 

and LCD screen must be easily  observed.  

ü Ensure that  the ambient temperature is within the required  range ( 25 ħ

5 0ħ). 

ü Leave enough space between the machine and the wall, to ensure ventilation, 

heat dissipation, installation, maintenance, and safe escape.  

5.2 Installation Design  

Please  bnmrtks sgd bnlo`mxĜr dmfhmddqr enq sgd cdrhfmhmf qdpthqdldmsr ne sge 

control room used to install the NEPCSH - 5000 - MV.  

The NEPCSH - 5000 - MV should be installed in a control room, besides, the floor, space, 

cable trench, air duct, ventilation equipment and p rotective measures should be strictly 

designed and should meet the fo llowing requirements.  

5.2.1 Floor Requirements  

NEPCSH - 5000 - MV needs to be installed on a flat and fire retardant floor or on a 

structure supported by steel channels. No sinking or tilting  is allowed.  

Make sure the floor foundation is strong, safe and relia ble, capable of bearing the 

weight of the equipment.  

5.2.2 Space Requirements  

When installing the NEPCSH - 5000 - MV , an appropriate distance must be kept 

between the wall and other equipment  to meet the narrowest space request for 

maintenance channel, escape route and ventilation.  

There should be a distance of at least 2 5 00mm around the installing location, to 

ensure installation, heat dissipation and maintenance. (  The spacing shall be 

deter mined according to the environmental conditions of the specific proje ct)  

5.2.3 Cable Trench Design  

NEPCSH - 5000 -LU vhqhmf hm `mc nts eqnl sgd anssnl- HsĜr rsqnmfkx rtffdrsdc sg`s

the cable connection between NEPCSH - 5000 - MV and external devices wired in the 

cable trench, making it convenient for maintenance and installation. In addition, the 

electrical control room needs to be pre - installed with concrete cable trench, or the 

floor needs to be placed with steel bracket to raise the installation surface for lay ing 

cables.  

The design and construction of cable trench shall be in a ccordance with related 

standards, and the weight and dimension of the PCS shall also be taken into full 

consideration.  
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The cross section of cable trench is shown in Figure 5 - 2. The custom er may decide 

the quantity of cable brackets based on their needs. Wh en laying the cables, the 

communication cable, control cable and power cable must be separated from each 

other. Besides, the AC circuit and DC circuit need to be laid separately for conve nient 

installation and maintenance, also reduce the interference on c ommunication and 

control signals.  

 
Fig. 5 - 2 Section diagram of cable trench  

5.2.4 Ventilation Requirements  
Since there will be temperature rising during the operation of NEPCSH - 5000 - MV, the 

high temperature will affect the electrical performance. Moreover , it may cause 

damage to the PCS. Therefore, heat dissipating must be considered during designing 

the control room, to ensure safe and efficient operation.  

ü Ventilation Environments  

In ord er to meet ventilation requirements of NEPCSH - 5000 - MV, its installati on 

environment must meet the following conditions:  

Do not install the NEPCSH - 5000 - MV in places with poor ventilation and low air flow. 

Larger ventilation volume can be obtained by adding air supply grille or fan.  

Sufficient fresh air should be supplied fro m the air inlet.  

Ensure air quality. If the suspended matters such as sand and dust are too much, 

measures should be taken to improve air quality. (e.g., add a filter to the air supply gr ille) 

ü Ventilation  

The operating temperature needs to be controlled wi thin the allowed range. So proper 

ventilation equipment must be added for heat dissipation.  

The electrical control room should be equipped with ventilation equipment to improve 

heat dissi pation. This can be realized by adding exhauster (such as a fan or ai r conduit, 

etc.).  

The direction of air outlet shall be determined by the practical local wind direction.  

Pay attention to dust - proof and rain - proof.  

The dimension of air conduit shall be designed by professionals according to the outlet 

air volume.  

5.2.5 O ther Protections  

The NEPCSH - 5000 - MV needs to be installed in dry and clean environment. Besides, 

water leakage must be taken into consideration.  

It can also be installed in an industrial environment which satisfy the EMC 

requirements and noise level requir ements.  

The sliding plate of wire out/in holes should be put to the corresponding positions, also 

polyurethane foam can be used to seal the gap to prevent rats biting.  
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Direct sunshine irr adiation must be avoided, otherwise high temperature will affect the 

performance.  

5.3 Wiring Specifications  

The cables used in the system can be generally divided into power cable, power line 

and data line.  

When laying the communication cable, keep it away  from the power cable, and it should be 

as short as possible.  

The pow er cable, power line and data line must be separately laid in different cable 

trenches to avoid long - distance parallel wiring, and reduce electromagnetic 

interference.  

The distance among power cable, power line and data line should be longer than 

0.2m.  

Mor e detailed recommendations are shown in table 5 - 1.  

Table 5 - 1 Distance between signal line and power cable  
The length of parallel cable m  Min. distance mm  

200  0.3  

300  0.5  

500  1.2  

Dat a lines should be enclosed with the ground, or laid with other some s upports, such 

as beams, steel channels and metal rails.  

5.4 The Fastening and Protection of Cable  

5.4.1 The Fastening of Cable  

In order to prevent the connector,  plug from loosening, which  may cause poor contact, 

high temperature, or even fire, the screws used to fasten the wiring copper needs to 

satisfy the following torque requirements:  

Screw Size  M4  M5  M6  M8  M10  M1 2  M16  

Torque M l  2  3.5  7  1 2  2 4  48  96  

5.4.2 Cable Protection  

Cable prote ction includes the protection for communication cable and power cable. 

The protection methods are as follows:  

ü The protection of communication cable  

Since the communication cable is very thi m+ hsĜr d`rx sn aqd`j tmcdq rsqdrr nq e`kk nee

from the connecting terminal during construction. Therefore, it is highly recommended 

sn bnmmdbs sgd onvdq bhqbths adenqd bnlltmhb`shnm b`akd- Adrhcdr+ hsĜr adssdq sn k`x

the communication cable in the cable t rench, but if there is no cable trench, fasten the 

cable with belt.  

Heating elements and strong electric field circuit cables should be avoid ed  when 

routing . 

ü The protection of power cable  

Since strong current exists in the power cable, scratches and damage s on insulation 

cable need to be avoided, otherwise it may lead to short circuit. The power cable 

should also be perfectly  
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fastened.  
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5.5 Installation Procedure  

The overall installation procedure of NEPCSH - 5000 - MV is shown in Figure 5 - 3 and 

explained in Table 5 - 2.  

 
Fig. 5 - 3 Installation procedure  

 

Table 5 - 2 Installatio n procedure specification  

Steps  Specific information  
Chapter for 

reference  

Preparation before 

installation  

Preparations need s to be completed before installing 

NEPCSH - 5000 - MV  
6.Installatio n 

Preparation  
Check whether all accessories are available  

Chec k whether the installation tools and other parts 

are available  

Mechanical 

installation  

Mechanical installation includes:  
7 .Mechanical 

installation  
Transport of MV - PCS  

Installation an d fixing of MV - PCS  

Electrical 

connection  

Electrical connection in cludes:  

8.Electrical 

connection  

Open the front door and remove the protective cover  

DC side connection  

AC side connection  

Ground connection  

Communication line connection  

Che ck after 

installation  

Check items includes:  

9.Installation 

Checkl ist  

Mechanical installation check  

Electrical installation check  

Others  

Power on and Trial 

Run  

Trial run includes:  

10.Trail Operation  Check before trial run  

Preparation before s tartup  
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First Run steps  

Complete the trial run  
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Chapter 6 In stallation Preparation  

6.1 Check before Installation  

Check whether all accessories delivered are complete in accordance with the packing 

list in the packing.  

ü NEPCSH - 5000 - MV (1 set)  

ü Key ( 1 ) 

ü Certificate (1)  

ü Warranty Card (1)  

ü Manual (1)  

ü Factory Inspection Rep ort (1)  

Although careful test and inspection have been conducted before delivery, damages 

may still occur during the transportation. Therefore, please check the  MV - PCS 

carefully before inst allation and contact the shipping company or Shen zhen CLOU 

Electron ics Co., Ltd. if any damages are found, pictures of damaged parts will be truly 

helpful.
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6.2 Installation Tools and Parts   

Tools and components that are needed during the installation:  

ü Lif ting crane, forklift (with enough load capacity)  

ü Torque wrench  

ü Scre w driver  

ü Wire stripper  

ü Hydraulic tong  & crimping pliers  

ü Alcohol blast burner (heat blower)  

ü Multi - meter  

 
Lifting Crane  

 
Fork Lift  

 
Torque Wrench  

 
Wire Stripper  

 
Screw driver  

 
Alcohol blast burner 

(heat blower)  

 
Multi - meter  

 
Hydraulic tong  

 
Crimpi ng pliers  



                                                         Chapter7Mechanical Installation 

23 
 

Chapter 7 Mechanical Installation  

7.1 Ca utions  

MV - PCS containers are transported to the project site by the freight company, and site 

manager will be notified in advance to nego tiate delivery and unloading. After delivery, 

MV - PCS containers are  moved to the final location and need to be operated by 

professional engineer.  

Warning  
During the entire process of loading, unloading and transportation, the container 

operation safety r egulations of the country/region where the project is located must 

be followed!  

ü All equipment used in the operation should be maintained.  

ü All personnel engaged in loading, unloading and bolting should receive 

corresponding training, especially safety train ing. 

 

 Caution  
In the whole process of loading, unloading and tran sportation, it is necessary to keep in 

mind the mechanical parameters of the MV - PCS container:  

ü W*H*D 6058 mm *2 896 mm*2438mm  

ü Weight 19000KG  

The transportation of MV - PCS containers needs to sa tisfy the following conditions:  

ü All doors of MV - PCS  containers are locked tightly.  

ü According to the site conditions, select the appropriate crane or lifting tool. The 

selected tools must have sufficient load - bearing capacity, arm length and radius of 

rotat ion.  

ü If you need to move on slopes, etc., additional traction devic es may be required.  

ü Clear all obstacles, such as trees, cables, etc., that exist or may exist during the 

movement.  

ü MV - PCS containers should be transported and moved under better weather 

con ditions.  

ü Warning signs or warning tapes must be installed to preven t non - workers from 

entering the lifting and transportation area to avoid accidents.  

 

7.2 H oisting  

7.2.1 S afety Precautions  

Warning  
In the whole process of MV - PCS container lifting, the sa fety operation regulations 

of the crane must be strictly followed . 

ü No one is allowed to stand within 5m 10m of the operating area. In particular, it is 

strictly forbidden to stand under the MV - PCS during the hoisting process.  

ü In case of severe weather conditions, such as heavy rain, fog, strong wind, etc., the 



                                                         Chapter7Mechanical Installation 

24 
 

hoisting mus t be stopped.  

 

When hoisting MV - PCS container s, the following requirements must be satisfied:  

ü The site safety must be ensured when hoisting.  

ü A  professional instructor is needed during the whole process.  

ü Each sling can carry a load of over 10 tons . 

ü Ensure that all sling connections are safe  and reliable, and the lengths of the slings 

connected to the corner fittings are equal.  

ü The crane should have sufficient arm length and radius of rotation.  

ü The length of the sling can be adjusted appropriately according to the 

requirements.  

ü The MV - PCS  con tainer s must be stable and not deflected during the whole 

hoisting process.  

ü Ho isting the MV - PCS  container s by connecting the four corner fittings.  

ü Some accessories may be needed to ensure the hoisting safety.
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The followi ng figure shows the crane operation  during the lifting process. The dotted 

circle on the inner layer represents the crane operating range. When the crane is 

working, it is strictly forbidden to stand within the outer solid circle!  

 
Fig.7 - 1 Schematic diagram of crane operation  

7.2.2 H oisting  

In the process of lifting the MV - PCS container , each operation link should be carried 

out according to the following requirements:  

ü MV - PCS  container should be lifted vertically, but it can't be dragged on the ground  

or on top of the lower container, in other words, it can't be dragged on any surface, 

either.  

ü The MV - PCS container  should be suspended after being moved 300mm away 

from the supporting surface, and the connection between the spreader and the 

container shou ld be checked. After confirming the  connection is firm enough, it 

can be lifted.  

ü After the MV - PCS container  is ready, it should be placed gently and landed steadily. 

It is absolutely forbidden to shake the spreader.  

ü The area where the MV - PCS container  is p laced should be solid, flat, well d rained, 

and free of obstructions; on the site, the MV - PCS container  can only be supported 

by the four bottom corner pieces. Due to the site conditions, please use 

non - vertical force to lift.  

crane 

MV-PCS 
 

 
 

 
 
 

 

MV-PCS 
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XZ

F X.Y.Z (3300.1200.1219)

Lift indicate

2pcs 4.5-meter-long steel ropes

2pcs 5.5-meter-long steel ropes

Center of gravity down

Y

 
Fig.7 - 2  Hoisting from top fi ttings  

7.2.3 Connec tors Fasten  

Using slings with hooks or U - hooks to hoist the MV - PCS container . 

The hoisting devices should be connected to the MV - PCS container  correctly.  
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Warning  
ü When lifting and transporting, all safety operation standards and regu lations of the 

country/region where  the project is located must be strictly followed.  

ü Shen zhen CLOU Electronics Co., Ltd. will not be responsible for personal injury or 

property damage caused by violation of relevant requirements or other safety 

regulation s. 

 

7.3 F oundation  

7.3.1 S election  of Installation Site  

When choosing the installation site, the following principles must be followed:  

ü The climatic environment and geological conditions (such as stress wave emission, 

groundwater level) and other characte ristics of the installation site sh ould be fully 

considered.  

ü The surrounding environment is dry and well ventilated, away from flammable and 

explosive areas.  

ü The soil at the installation site needs to be firm . It is recommended that the relative 

density of  the soil is 9̂8%. If the soil is loose, measures must be taken to ensure 

the stability of the foundation . 

7.3.2  Foundation Requirements  

Warning  
The MV - PCS container  is quite heavy, so the various conditions of the installation site 

(geological condition s, environmental and climatic conditions, etc.) should be 

investigated in detail before the foundation is constructed. Only on this basis can the 

foundation designing and construction work begin.  

Unreasonable foundation construction plans will bring great er difficulties to the 

placement of MV - PCS container , door opening and closing, and the follow - up 

operation and maintenance. Therefore, the installation foundation must be designed 

and constructed in advance based on certain standards.  

The following requir ements need to be satisfied when constructing the foundation:  

ü The bottom of the foundation pits must be compacted and filled.  

ü The foundation should provide adequate load - bearing support for the PCS 

container. Besides, the foundation height should be relati vely raised in case of 

erosion caused by rain and water. And we recommend that the height is at least 

300 mm above the ground level.  

ü Build a cement foundation with proper cross - sectional area and height. The height 

of the foundation should be determined by  the builder according to the site 

situation.  

ü Cable routing should be considered when constructing the foundation.  

7.3.3  Recommended Foundation Construction  

The following  diagram is a foundation construction design for your reference.  
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Install expansion on bolts M16*140 on the
foundation to secure the MV-PCS container.

The foundation of the container is in

the form of concrete columns(not less

than 6)or rectangular frame, acting on
the bottom beam of the container.
Bear a load of 20 tons;
Level deviation Ů5mm

Flatness deviation ů 10mm

 
Fig.7 - 3 F ou ndation design diagram  

ü In excavation foundation, the foundation should be reinforced with rammed earth 

and wet loose soil. The highest point of the surrounding terrain should be chosen 

for the foundation construction site to prevent water damage . 

ü The grounding res hrs`mbd hr kdrr sg`m 3 ¾+ vd rtffdrs trhmf 4/ ) 4 ll

galvanized flat steel, and the length depends on the site condition, the grounding 

point are located in the four symmetrical soldering;  

ü Adopt galvanized steel pipe for inlet and outlet cables, cable tren ches are also 

good choice to lay cables, and detailed construction drawings are needed.  

ü Levelling instrument shall be used to ensure the foundation surface is level. The 

wall height should be higher than the highest local flood record.  

ü Drainage gutters mus t be arranged around the foundation and connected to the 

site drainage ditch nearby;  

ü This foundation drawing is only for reference, it should be modified to meet seismic 

and wind resistance requirement based on the exact weight of container.  

ü All embedded p ipes need to be temporarily blocked at  each end to prevent litters 

from entering, otherwise it is not conducive to cable laying later.  

ü When all electrical collection, the position of cable collection should be blocked, to 

prevent insects, rats or other sma ll animals from entering.  

 

7.3.4  Other Considerations  

Caution  
The installation site should have a drainage system to prevent the bottom of the 

container or the equipment in the room from being submerged in water.  

 

Caution  
No trees around the installatio n site to prevent container doors and air inlets from 

damages caused by falling branches or leaves.  
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7.4  Fixed Installation  

After finishing constructing, wait for the foundation to be sufficiently dry, strong and 

flat, the MV - PCS container  can be lifted to its arranged location.  

Fixed  solution 1:  

The channel at the bottom of the container should be firmly welded to the steel plate 

buried under the four corners of the foundation by using 6# angle steel. Once the 

welding is completed, the connection between  the bottom of the container and the 

foundation should be sealed with proper sealing material and anti - corrosion measures 

are also needed.  

 
Fig. 7 - 4 Fixed solution 1  

Fixed solution 2:  

In this case, 8  expansion bolts (M16*140) are needed to fix the holes ( at the bottom of 

the MV - PCS container ) and the foundation together. After that, the MV - PCS 

container  between the bottom of the container and the foundation should be sealed 

with proper sealing material and anti - corrosion measures are also of great importan ce. 

     
Fig. 7 - 4 Fixed solution 2  
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Chapter 8 Electrical Connection  

8.1 Safety Instructions  

ü CnmĜs sntbg bnmctbshud o`qsr- 

ü Ensure the AC/DC side is uncharged before installation or maintenance.  

ü Since the temperature of some parts on the equipment is relati vely high, do not 

place it together with inflammable and explosive materials.  

ü The MV - PCS system can only be connected to the grid after the local Utility 

permits.  

ü All electrical installations must comply with the local installation standards.  

 

Only profes sional electricians or staff with professional qualification can conduct 

electrical installation.  

8.2 Wiring Diagram  

The wiring diagram of NEPCSH - 5000 - MV is shown in Figure 8 - 1, which needs to be 

strictly followed.  

 
Fig. 8 - 1 Wiring diagra m 
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8.3 Cabl e Requirements  

Table 8 - 1 Cable Requirement  
Cable  Identifier  Wire diameter  Terminal 

aperture  

Bolt specification  Maximum 

number of 

cables  

Energy storage 

battery 

packBAT 1 + 

BAT 1 + 

1 85 - 30 0mm 2  1 7 mm  M1 6 *5 0  6 pcs  

Energy storage 

battery 

packBAT 1 -  

BAT 1 -  

1 85 - 30 0mm 2  1 7 mm  M1 6 *5 0  6 pcs  

Energy storage 

battery 

packBAT 2 + 

BAT 2 + 

1 85 - 30 0mm 2  1 7 mm  M1 6 *5 0  6 pcs  

Energy storage 

battery 

packBAT 2 -  

BAT 2 -  

1 85 - 30 0mm 2  1 7 mm  M1 6 *5 0  6 pcs  

Yellow - green 

ground  

PE 
95 - 1 5 0mm 2  9mm  M8*25  2 pcs  

Communication 

Cable  

CANH / CANL /CANG  
0.5 - 2.5mm 2  -  -  1 p cs 

BMS  E- stop  X1 .6/ X1 .7  0.5 - 2.5mm 2  -  -  1 pcs  

Auxiliary power 

supply  

X7.1 /X 7.2 /X 7.3  
4 - 6 mm 2    1 pcs  

Output U C1 U 95 - 300 mm 2  -  EN50180 - C400  1  pcs  

Output V  C1 V  95 - 300 mm 2  -  EN50180 - C400  1  pcs  

Output W C1 W 95 - 300 mm 2  -  EN50180 - C400  1  pcs  

Output U C2U  95 - 300 mm2  -  EN50180 - C400  1  pcs  

Output V  C2V  95 - 300 mm 2  -  EN50180 - C400  1  pcs  

Output W C2W  95 - 300 mm 2  -  EN50180 - C400  1  pcs  

 

8.4 Preparations before Electrical Wiring  

8.4.1 Open the Front Door  

Sgd OBR b`ahmds cnnq hr dpthoodc vhsg ` cnnq knbj- Vgdm hsĜr knbjdc+ an » jdx hr

required to open the cabinet door.  

8.4.2 Ensure that the AC and DC Main Circuit are Disconnected  

The locations of the PCS key components are shown in Figure 8 -2. 
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AC switch

Main Board

Power Supply

Control switch

Secondary terminal

DC switch

DC FUSE

Power module

Reactor

 
Fig. 8 - 2 Locations of key components layout  

8.4.3 Open the Wiring Hole  

Outle t holes for DC cables, communication cables, AC cables and grounding cables 

are reserved at the bottom of the SKID container. Open the sealing plate and you can 

see the square connection holes. After wiring, the gap should be sealed with 

polyurethane f oam to prevent animals from entering.  

8.5 Cable Wiring  

8.5.1 Cable Wiring Sequence  

There are 4 external connection interfaces on the PCS:  

Ground wiring  

AC side wiring  

Energy storage battery wiring  

Communication wiring  

 

Please connect the cables in accorda nce with the correct order to avoid 

accidents.  

Connecting steps: Ground wiring ĄAC side wiring ĄEnergy storage  battery 

wiring ĄCommunication wiring  

 

1. Do not connect all the  AC switches at the same time.  

2. Before powering on the AC side, ensure that the A C sw itches  are at off 

state.  

 

1. Do not connect all the  DC switches at the same time.  

2. Before powering on the DC side, ensure that the DC switches  are at off 

state.  

8.5.2 Wiring Rules  

8.5.2.1 Ground wiring  

Ensure that the grounding copper bar of the P CS i s perfectly connected to the public 
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grounding device provided by the power station. The sectional area of grounding cable 

should be no less than 95 mm 2+ `mc sgd bnms`bs qdrhrs`mbd rgntkc ad kdrr sg`m 3¾- 

8.5.2.2 AC side wiring  

For AC side wiring, the su peri or breaker should be disconnected first, then use a 

multi - meter to confirm that there is no electricity existed before wiring. Connect the 

cables in strict accordance with the phase sequence marked on the connection cable.  

 

 
 

Note:  

1 If the AH2 cabin et d oes not need to be put into use, keep the load switch of AH2 

open and the grounding switch of AH2 closed.  

2 ) It is recommended that customers install installation caps to cover the high - voltage 

cable conduit, then put a notice label or lock AH2 cabinet . 

3̃For the last one MV - PCS skid whose  RMU does not need to connect with other 

MV - PCS skid Ĝs RMU, client may only connect with AH1, while AH2 bushing should 

be covered by 630A insulation cover.  

Fig. 8 - 3  AC side connection terminal diagram  
 

8.5.2.3 Energy  sto rage battery wiring  

For the wiring of the energy storage battery, be sure to disconnect the superior circuit 

breaker and the protective circuit breaker first to avoid any possible electric shock, 

short circuit and other safety accidents; please connect  the  energy storage battery 

according to the positive and negative symbols on the copper plate (BAT+ should be 

connected to the positive terminal, BAT -  should be connected to the negative 

terminal) . 
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After the PCS superior breaker is disconnected, you may u se a  multi - meter to measure 

the voltage value at the lower end of the DC breaker to confirm whether the voltage 

and polarity are correct.  

Front view ̂Withoutdoor̃

PB BAT+ PB BAT-

PA BAT+

PA BAT-

PAPB

Back vieŵWithoutdoor̃

 
Fig.8- 4  DC side connection terminal diagram  
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8.5.2. 4  Communication wiring  

PCS provides CAN  and Ethernet communicati on i nterfaces, the location is shown 

in Figure 8 - 5/6 . 

 
Fig.8 - 5  Communication connection terminal diagram PA  

 
Cable number  Description  

X1:12 (CANH)  

CAN  communication interface  X1:13 (CANL)  

X1:14 (CANG)  

Ethernet X5 ( P1 )  IEC 61850 (Reserved)  

Ethern et X 6 ( P5 )  IEC 61850 (Reserved)  

Ethernet X7 ( P4 )  Modbus TCP  

Ethernet X8 ( P3 )  Modbus TCP  












































