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Before You Start… 

 
 

Scope 

This Installation and Operation manual contains important information, safety 

guidelines, detailed planning and setup information for installation, as well as 

information about configuring, operating and troubleshooting the ZGSL-G-

4170/34.5 Transformer. Here after in this manual this equipment may be referred 

to simply as the transformer. Be sure to read this manual carefully before operating 

or servicing the equipment. 

Edition 

ZGLS-G-4170 / 35 Combination Transformer Version A-2022.03.23 

Audience 

This manual is applicable to the technicians responsible for the transportation, 

installation and operation of the substation. Only qualified personnel can perform 

the installation. Qualified personnel have training, knowledge, and experience in: 

 Electrical wiring and machinery, and electrical schematic diagrams 

 Photovoltaic grid-connected power generation systems; familiar with the 

structure and working principle of upstream and downstream equipment of 

substation 

 Installation of electrical equipment requiring specific training 

 Responding to hazards and emergencies during installation and 

commissioning 

 National / regional standards and specifications 

 The contents of this manual 
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Read the manual carefully before installing the equipment. Keep this manual and 

other product component information on hand for easy access. In addition to this 

manual, retain the following documents as provided: 

 Medium-voltage transformer manual 

 Other accompanying manuals 

 

Symbol description 

This manual contains important safety and operational instructions that must be 

accurately understood and observed when installing and maintaining the equipment. 

 

To ensure the best use of this manual, note the following instructions for the symbols 

used: 

 

 

 

 

 

 

 

 

 

 

 

Danger indicates a hazard with a high-risk chance that, if not avoided, 

results in death or serious injury. 

Warning indicates hazards of moderate risk and, if not avoided, can lead to 

and cause death or serious injury. 

 

 

Note: indicates additional information, emphasized content 
or tips to help resolve problems or save time. 
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The following symbols can be found on the electrical components of the 

inverter. Before installing devices, be sure to read the following symbols and 

understand them fully. 
 

 

 

Terminology 

Name Abbreviation 
Factory-built Transformer Skid Substation 

 
The above devices are specified as abbreviated in this document unless 

otherwise stated. 
 
 
 
 

 
 

  

 

 

 



 

4 

1 Important Safety Instructions 

Read the safety instructions carefully before installing the substation. Refer to the 

relevant manuals for safety instructions on the internal equipment. 

 

General safety rules 
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Ground-fault protection 

 

Line Voltage Measurement 
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Measurement Tools 

Electrical parameter measuring instruments shall meet the following requirements: 

 

Operations and Maintenance 

 Perform maintenance on the substation only after it is isolated and fully 

de-energized 

 Avoid any unexpected reconnections 

 Verify with the appropriate test equipment has no voltage or current 

 Ground and short circuit as necessary 

 After the substation is stopped, please wait at least 5 minutes before 

operation 

 Ensure that the substation is completely voltage-free 

 

ESD Protections 

 

 

Labels on the equipment 

 
The labels on the equipment contain important information about the safe 

operation of the substation and its internal equipment. Do not remove or damage 

them. 
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Safety warning signs 

 Do not allow unauthorized access during transportation, installation, 

maintenance or troubleshooting of the substation. 

 Warning signs are posted near the switches upstream and downstream 

of the substation to prevent unexpected connections or energization. 

 Place the necessary warning signs or obstacles near the site operation 

area. 

 

Daily operation and maintenance 

 Ensure the doors of the substation are closed and locked during routine 

operations to prevent damage from rain or rodents. 

 Regularly inspect and maintain the substation and internal equipment to 

ensure the long-term and reliable operation of the substation. 
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In the daily operation and maintenance of the equipment, please note the following 

points: 

 The nameplate is located on the main body of the substation. It contains 

important parameter information for the device. Protect the nameplate 

during all operations. 

 Wear proper personal protective equipment, such as safety glasses, 

safety shoes and safety gloves, when necessary. 

 All necessary aids to ensure the safety of the person and equipment are 

recommended. 

Manual storage 

 The Product manual is an essential part of the product. This manual 

contains important information about the transportation and installation of 

the substation. All the instructions in this manual must be followed, 

especially for safety-related items. Read through all the instructions 

before performing any operation on the substation. 

 Transport and install substations in strict accordance with the instructions 

provided in this manual. Otherwise, equipment damage, personal injury 

or property damage may occur. 

 This manual and related documents shall always be readily available and 

accessible for use. 

Waste disposal 

When the service life of the substation expires, it must not be treated together with 

household waste. Some internal components can be recycled, while some internal 

components can cause environmental pollution. Please contact the local 

authorized collection point. 
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Manual instructions 

 

This manual contains pictures, renderings, and schematics for 

reference only. For information about specific components please 

consult the supporting documents included with each component. 

 
Please keep this manual near the equipment for future reference. 

 

All instructions in this manual are for standard substations. If you 
have special requirements, please inform us in your purchase 
order. The actual product that you receive may vary. 

This manual may not cover all possible situations. If a specific 
problem is not specified in this manual, contact CPS or JSHP. 

 

 
 
2 Product description 

System overview 

MV power stations are mainly used in large- and medium-sized photovoltaic power 

stations. MV power stations can meet the requirements of modular design and rapid 

installation of large- and medium-sized photovoltaic power stations, and can ensure 

that long-term, reliable and safe power generation that meets the requirements of 

the power grid. 

The substation includes voltage step-up equipment used in combination with the 

inverters. The primary function of a substation is to convert the low voltage output 

the inverters to higher voltages that can be fed into the grid. 

The substation integrates a low-voltage cabinet, medium-voltage transformer, 

medium-voltage switch cabinet, power distribution cabinet, communication 

enclosure and auxiliary transformer. 
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External design 

Skid layout: 
 

 

Label Item Description 

A MV compartment Interconnects power into the grid through high-voltage cables 

B 
Communication 

cabinet Realizes real-time dynamic monitoring and signal transmission 

C 
Medium-voltage 

transformer 
Converts the output low voltage of the inverter to a 

medium-voltage compatible with the grid 

D 
Low-voltage 

cabinet 

Includes low-voltage connection area, low-voltage cable inlet, 
etc. allowing connection to grid-connected photovoltaic 

inverters or low-voltage switchgear 

E Available space Available space for working/equipment 
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External dimensions: 

 
 

Width(W) Height(H) Depth(D) 

6,058 mm 2,896 mm 2,438 mm 

 
Clearance requirements 

The clearance around the MV station shall be sufficient to open the door at 90°. 
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Internal design 

The substation is composed of a high-voltage cabinet, transformer and low-voltage 

cabinet. 

Low-Voltage Cabinet 

The low-voltage cabinet is used to connect the low voltage power from the inverter 

and transmit it to the step-up transformer, which is then fed into the medium-

voltage grid. 

 

 
 

Transformer 

The transformer is integrated with a pressure-relief valve, tap-changer switch, oil-

level indicator, pressure gauge, oil-temperature indicator, oil injection valve and oil 

sampling valve and other accessories. The location and functions of the 

attachment are as follows: 
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Item Name Function Description 

1 
High voltage 

plug-in limiting 

fuse 

ELSP current limiting fuse 
To limit the load current is too large to achieve the 

protection transformer 

2 
High voltage 

backup limiting 

fuse 

Bay-O-Net fuse 
To avoid large current impacts caused by system 

short-circuit faults to protect transformer. 

3 load switch Open and closed load current Switches the rated load current 

4 oil level 

indicator 
Indicate the oil level 

For oil level indication and uploading of high and 

low oil level warning signals 

5 Oil surface 

thermometer 

Measure and control the top-

layer oil temperature of the 

transformer 

Display the top oil temperature of the transformer 

in real time and transmit the alarm and trip signals 

through the built-in temperature control switch. 

6 Tap changer 

switch 
regulation voltage 

There are 5 gears, 1st the maximum tap, 3rd the 

rated tap and 5th the minimum tap. 

7 Pressure 

release valve 
release pressure 

When the transformer internally fails, produces a 

large amount of gas, the pressure of the insulation 

oil rises sharply, and reaches the opening pressure, 

the transformer oil is discharged, and the internal 

pressure of the transformer quickly decreases to 

the normal value. At the same time, the trip signal, 

drive the circuit network cabinet breaker trip. 

8/9 Fill / sampling 

oil valve 

Transformer oil filling / oil 

sampling valve and oil injection 

equipment 

Oil filling: replenish transformer oil through 

uncontaminated metal or non-rubber hoses. (Be 

careful to prevent air entry） 

Oil sampling: drain the reservoir oil into the oil 

container through uncontaminated metal or non-

rubber hoses. 

 Note: The above is for reference only, the actual product may vary. 
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3 Identification and storage of the power substation 

Identify the substation 

Identify the substation from the nameplate. The nameplate contains the following 

information: substation model, main technical parameters, mark of the certification 

body, source and serial number. 

 

 

Check transport damage 

The substation has been strictly inspected and tested before leaving the factory. 

Despite strong packaging, containers or internal equipment may be damaged 

during transportation. Therefore, once the substation is received, a detailed 

inspection is required. 

 If any damage is found, please contact the freight company or JSHP 

immediately. Check the freight content to confirm whether the delivered 

components described in the delivery slip match. 

 Check to ensure that the substation and internal equipment are the same 

model as your order. 

 Thoroughly check the substation and internal equipment for any damage 

during transportation. 

 

Onsite Storage 

If the substation is not ready to install immediately after delivery, please store it 

properly: 

 Store the substation indoors, such as large warehouses or workshops, to 

prevent possible condensation or moisture. 

 If the substation must be stored outside, raise the substation base 

according to geological and environmental conditions. 

 When the ambient temperature is too low, please heat the internal 
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equipment of the substation. Temperature: -25°C + 70°C; Relative 

humidity: 0 to 95%, no condensation. 

 Ensure that all the doors of the substation are closed. 

 Store substation on dry, clean and solid ground with sufficient bearing 

capacity. The ground should be flat and without water, bumps or 

vegetation. 

 Lock the substation internal equipment and substation during storage. 

 Use appropriate protective methods to prevent water and dust from 

seeping into the substation. Protect the air inlet and air outlet of the 

substation. 

 When selecting the 8 support feet of the substation. 

 Check the substation and internal equipment at least once bi-weekly. 
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4 Mechanical installation 

 

Transport 

All equipment has been factory-installed in the substation before delivery. The 

substation shall be transported as a unit. Hoist the substation with cranes with 

sufficient load capacity. 

The substation is delivered to the user by the freight transport company. After 

unloading, the substation will be transported to the installation site by the plant 

employees. 

 

 

 Always remember the size and total weight of the substation! 

 
Ensure that the following requirements are met: 

 All doors are locked. 

 The crane or forklift must be sufficient to withstand the weight of the 

substation. 

 Additional tractors may be required when the road slope is high. 

 Any items that may hinder transportation, such as trees, cables (or similar 

items), shall be removed. 

 If possible, please transport the substation in clear weather. 

 Warning signs or obstructions must be posted near the transport area to 

avoid accidental injuries. 

 

 

 

 

 



 

18  

 

In addition, the following requirements shall be met when placed on the ground: 

 Carefully and gently handle the substation. Do not pull or push the 

substation on any surface. 

 The site shall be firm and flat, well drained and without obstructions or tips. 

The substation should be supported by four slings with appropriate 

spreader bars. 

Hoisting substation 

 
 

 

 

 
Note the following items: 

 All safety requirements must be met. 

 Professional riggers are needed during the whole lifting process. 

 All used slings must have a bearing capacity of at least 30t. 

 The crane shall have sufficient arm length and swing radius. 

 All connection points must be firmly connected. 

 The length of the sling can be properly adjusted according to the site 

conditions. 

 Transport the substation in a gradual and stable way. 

 Transport the substation by connecting the four top corner fittings. 

 Some accessories may be required to ensure safety during lifting. 

 All the doors of the container are closed and locked. 

 It is recommended to lift the container from left to right or from right to left 

to ensure smooth lifting. 
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The following figure illustrates the lifting operation. Circle A describes the working 

area of the crane. For safety reasons, prohibit anyone from standing in Circle B. 

 

 

Figure 5-1 Hoisting substation 
Hoisting 

Follow the following rules throughout the lifting process: 

 Lift the substation vertically. Do not drag or drop the substation onto any 

surface. 

 Keep the container stable and horizontal during lifting and ensure that the 

diagonal slope of the container is within 5 degrees. 

 After elevating the substation about 300mm from the ground, stop and 

check that all connections are still strong. After confirmation, continue to 

lift the substation. 

 Slowly lift and land the skid to prevent damaging the internal equipment. 

 When transported to the final position, the substation shall be lowered 

slowly and smoothly. 

 The final position shall be firm, horizontal and well drained. The substation 

is supported by four bottom fittings on the ground. 

 Make sure the container is placed evenly on the base. 

 Attach the lifted container before lifting another container. 
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 The substation shall be lifted by four top corner accessories as shown 

below: 

•  

 

Figure 5-2 Hoisting from top parts 
 

 
Table 5-1 substation lifting parameters 

Item Requirement 
Sling length > 6.5m 
Number of slings / steel wire ropes Four 
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Fixation of connectors 

 Use a sling with hooks or U-type hooks to lift the substation 

 The lifting equipment shall be properly connected to the power substation 

 

pay attention to: 

 Insert the hook from the inside out 

 The side pins of the U-type hook shall be tightened 
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Foundation 

Selecting the installation location: 

When selecting an installation site, consider at least the following requirements: 

 Environmental and geological conditions, such as stress points, fractures 

and groundwater levels, should be considered. 

 Installation location must not be near strong vibration, strong noise source 

or strong electromagnetic interference areas. 

 The surrounding environment should be dry, well ventilated and kept 

away from flammable materials. 

 The surrounding environment shall be kept away from dust, soot, harmful 

gases, and production or storage of corrosive or flammable and explosive 

materials. 

 The site shall not be located in low-lying areas and shall be above the 

historic flood plane level in the area. 

 There must be good soil conditions, solid ground, no swamp soil, soft soil 

and other adverse geological conditions, do not choose wet areas where 

equipment can easy to sink into the ground. 

 Ventilation shall be considered at the installation site. 

 Select the open areas to ensure that there are no obstacles within 10 m 

of the surrounding equipment. 

 At least 50 m away from residential areas to avoid noise pollution. 

 The ground at the installation site must be compacted. The relative 

compaction of the ground shall be equal to or greater than 98%. Otherwise, 

take appropriate methods to strengthen the ground. 

 
Recommended infrastructure plans 

The following conditions must be met: 

 The base of the foundation shall be firm. 

 The foundation must be rated to handle the weight of the substation. 

 The foundation shall be at least 100 mm higher than the ground on site to 

prevent rain damage to the foundation or water infiltration into the MV 

station. 
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 Enough cross-sectional area and foundation depth shall be maintained. 

Depth is designed according to the local soil conditions. 

 The cable route and conduit placement should be considered. 

The overall foundation construction is shown in the figure below. The underlying plan 

described in this chapter is for reference only. 

 
 

 
A Foundation (concrete piers, concrete pad or steel piles) 
B Oil tank (if any) 

C Pea gravel ground 
 

 

 
Installation verification 

 Ensure bolts and nuts are tightened. 

 Ensure the container is in good contact with the lower base and is evenly 

supported by it. 

 Ensure all doors of the container are open and closed smoothly. 
 

 
Removal requirements: 

Remove the mesh cloth and cover the mesh cloth on the shell of the substation to 

prevent moisture penetration during transportation. 
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Remove shipping brackets and shipping tensioners. 

 
Tensioner device, 4 shipping brackets, 4 shipping brackets 

 
 

Please remove the above brackets and tensioners after installing the skid to 
the permanent foundation securely. 
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5 Electrical Installation 

Safety Regulations 

General rules 
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 Select optical fiber as an external communication cable to reduce signal interference. 
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Safety rules 

Observe the following five safety rules for electrical connections and other operations 

of internal equipment: 

 Disconnect all external connections and disconnect the substation. 

 Avoid any unexpected reconnections. 

 Verify with appropriate test equipment that there is no voltage or current. 

 Apply temporary grounds as appropriate. 

 Cover the possible live parts to avoid accidental touch. 

Circuit Diagram 

 
 

Item Name Specifications 
A HV bushings 34.5kV elbow connectors or LAs can be connected 
B LV buss Tin plated copper buss bar to land switchgear cable  
C Aux power 120VAC and optional 480VAC connections 
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Cabling 

External cable connections to the substation include ground connections, cable 

connections on the LV side, cable connections on the MV side, communication 

connections, and auxiliary power connections. 

 Generally, grounding connections include ground grid connections for 

internal equipment and external grounding. 

 Equal potential connection of the equipment inside the substation. 

 All electrical equipment in the substation shall be connected with copper 

grounding loops to the ground grid in the substation. The ground terminals 

of all major electrical equipment shall be connected to the ground grid. 

The bonding connection of the internal main electrical equipment to ground was 

completed in the factory prior to delivery. 

 

External grounding 

To facilitate cable connection on site, two contacts are designed outside the MV 

station as shown in the figure below. 

 

 
 On site, please reliably connect one or two of the two junctions according 

to the project ground grid design. The external ground point of the MV 
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station can be grounded in two ways: 

– Connect the ground cable to the external connector with M12 bolts, 
and 50 mm is recommended2To 95 mm2The cable. 

– CAD-weld ground steel to external contacts and then require 
corrosion protection. 

– It is recommended to connect the two points of the substation to the 
ground grid of the photovoltaic power station. 

 

 The substation needs to be grounded on site. 

The following operations shall also be performed on the site: 
 Measure the conductivity between the equipment ground terminal and the 

ground grid to ensure the effectiveness of the internal ground connection. 

 External grounding according to site conditions and project design plan. 

 The ground grid resistance shall not be greater than 4 Ω. 

 

 Ground resistance shall be determined according to the local standards and regulations. 

 

 
 

  

 
Always comply with state-specific regulations and standards. 
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Low voltage side connection 

The LV terminal is located in the upper part of the LV cabinet, as shown in the 
figure below. 

 
 

 
A terminal size 
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Preparation before the cable connection 

 Before delivery, the cable entrance at the bottom of the LV cabinet was 

sealed with multilayer gaskets. Each layer corresponds to one 

specification cable. 

 In the field, cut the seal strip with a utility knife. The number of layers cut 

depends on the specification cable. 

 

 

Cable connection steps 

1. Ensure that the upstream power is disconnected and de-energized. 

2. Train the external cable through the cable gland. 
 

 

3. Strip the insulation of the cable cover and the trim length is 5mm longer than 

the depth of the cable patch. 
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4. Apply the crip connector onto the cable per OEM instruction. Use appropriate 

grease such as Penetrox A or NO-OX-ID Special A for AL conductors. It is 

recommended to use appropriate tin-plated copper crimp connectors as 

specified by engineering site design. 

1 Insert properly prepared cable into the connector 

2 Utilize the specialty tools recommended by OEM for crimping connectors 
 

 
 

5. Apply shrink wrap of appropriate size and color. 

1 It is recommended to use a shrink wrap length of 2 cm longer than the cable 
connector depth 

2 Wrap cable patch with heat shrink tube 

3 Heat the shrink wrap with a heat gun or hair dryer 

 

 If a multi-conductor cable is used, a cable protector is recommended at cable intersections. 

 

6. Attach the cable connection. 

1 Select the bolts that match the cable connector and the buss bar hole size 

2 Connect the cable connector to the connecting buss with SS bolts 

• If copper wire, connect the spare parts as follows: 
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No. Name No. Name 

A Copper buss D Washer 

B Crimp lug E Spring Washer 

C Bolt F Nut 

• If aluminum wire is selected, a tin-plated copper crimp lug is required as follows: 
 

 
No. Name No. Name 

A Copper buss D Washer 

B Tin plated lug 
terminal 

E Spring Washer 

C Bolt F Nut 
 

3 Tighten the bolts with a ratchet or a wrench. For the M16x50 bolts, the fastening 
torque is 119,140N.m. 
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7. Confirm torque on all the cable bolts and ensure all are firmly connected. 

 

 
MV side connection 

 The terminal connecting the external equipment connecting the medium 

voltage side of the substation is located in the medium voltage 

compartment. 

 On site, connect according to the MV elbow instructions manual provided 

by the OEM. 

 

 
 

 

 

Check after the electrical connection 

 
Item Requirement 
Equipment appearance  The equipment was intact with no rust and paint. 

Recoat the area with peeling paint (if any) 
 The labels on the device are clear and easily 

readable 
 Damaged labels must be replaced immediately 

Cable performance  The cable sheath was properly packed and left 
without significant damage 

 The hose with the cable is complete 
 Cable connection is made per electrical design 

specifications 
 

Cabling  Cable connection is made at the design location 
 The cable is placed correctly and not tight at the 

turn 
 Tie-belt joint is evenly cut without burr 

 

 

 



  

35  

 
Cable wiring  The cable is neat 

 Power cables and communication cables must be 
wired separately 

 Cable routing shall be straight and not intersecting 
 Check the bottom of the substation and seal the 

gap between the cables with fire-rated foam 
 If you use cable seals, make sure it is tightened 
 Seal the unused terminals 
 Reassemble the removed protective barrier shield 

 
Skid  The skid interior is clean and tidy without any 

unnecessary cables, cable heads, terminals or tools 
 Waterproofing shall be done on a substation basis  

 
other  No obvious garbage was found outside of the 

equipment. 
 

 
6 Substation startup 

 

 

Commissioning Checklist 

Container, power substation 
 

 

1 Installation meets the design requirements. 

2 The container is horizontal and each door opens correctly. 

3 No cracks, dents, or scratches on the container surface. Repaint areas with 
peeling paint (if any). 

4 Each container has at least two contacts and is firmly grounded with a ground-
grid resistance measured below 4 Ω. 

5 The number and location of the external attachments is consistent with the 
accompanying documents. 

6 All labels are correct, clear, and complete.  
 

 

The operations described in this chapter must be performed by a professional in 
accordance with local regulations / standards. 
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Medium-voltage cabinet 
 

 

 
1 No cracks, dents or scratches on the surface of the MV cabinet 

 
 

2 All foreign objects except elbows and cable connection are removed such 

as tools, installation residual materials, etc. 

 
Medium-voltage transformer 
 

 
1 No cracks, dents or scratches 

2 No oil leakage phenomenon on the transformer surface 

3 The indication of the transformer oil level meter is lower in the normal 

operating range 
The oil temperature indicator of the transformer approaches the ambient 

temperature. 

4 The oil thermometer cover is firmly installed, the surface is clean, and the 

glass is complete 
Temperature measurement circuit is complete 

The scale of the transformer oil level indicator will appear at 

position 4 

The temperature is 20℃ 
The locking device of the pressure-release valve has been removed and the 

pressure release-valve has not operated 
If not, follow the steps shown in Figure 7-1 

Lock equipment 
The pressure gauge indicates a pressure of 0 
The tap changer is set according to the user requirements. If there are no 
special requirements, please set it to a rated level (level 3). When the level is 
set as shown in Figure 7-2, open the handle. After adjusting the level, close the 

handle into the slot 

After checking, tighten the protective cover for the level switch 
There are no packaging residues on the transformer surface, and no foreign 
matter in the transformer room. 

 
 

 
1. Check the external air insulation distance. Whether the air insulation 

distance between casing and grounding casing of different voltage 

levels meets the relevant standards 

  

  

  



  

37  

2. The oil drain in the transformer is not blocked and is accessible. 

3. The shield door of the transformer cabinet is closed and locked. 

 

Remove the locking device 

 
Figure 7-1 Removing the pressure release valve locking device 

 
Adjust the voltage ratio by using the tap changer switch 

The tap changer switch can adjust the output voltage of the transformer. When 

operating the tap changer, make sure that the transformer is power-cut, that is, the 

high and low voltage sides of the transformer are not energized. When the voltage 

on the low voltage side remains constant, the output voltage on the high voltage side 

of different taps is: 
 

 
1 Nominal value of x 1.05 
2 Nominal value of x 1.025 
3 Nominal value 
4 Nominal value of * 0.975 
5 Nominal value of x 0.95 

 

 
Taking the tap position 1 as an example, adjusting the voltage ratio is shown in the 
figure below. 
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Figure 7.2 Adjust voltage ratio by tap changer switch 
 

 

Low voltage cabinet 

 
1. No cracks, dents or scratches on the surface of the low-pressure cabinet 

2. There is no deformation in the copper cabinet, no foreign body in the 

cabinet, and no foreign body on the copper cabinet 

3. The installation bolts of the input cable have been tightened, and the cable 

is not loose after pulling out 

 

 

 
1. Cable inlet hole is sealed 

2. Each component is left intact 

3. Remove all foreign objects from the cabinet, such as tools and remaining 

materials 

Startup steps 

 
 

Operations such as handover tests and system energization must be performed by 

local qualified electricians according to national / local standards.
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7 Troubleshooting 

This chapter lists only the common troubleshooting methods on the transformer 

side. Refer to the relevant transformer and ring network cabinet user manual for 

more specific information. 

 

Problem Possible Cause Suggested Remedy 

Pressure-relief 
valve trip 

1. Internal short circuit fault in 
the transformer 

2. Pressure-relief valve failure 
3. Improper oil operation before 

repairing or installing the 
transformer. If the pressure 
relief valve on the tank is not 
open 

1. If there is a short circuit fault, collect 
the oil sample for the oil sample 
chromatography to further determine 
the cause of the fault. 

2. Power-cut the transformer, and then 
check the connection and installation 
cover of the control cable and 
terminations. Note: If the internal fault 
is serious, then the internal 
transformer inside is damaged, contact 
JSHP for replacement. 

3. After the power is turned off, open the 
oil drain valve to release the pressure 
in the tank. 

Low-Oil Level 
Alarm 

1. The secondary circuit causes 
an incorrect alert of a low oil 
level 

2. Oil leakage or long-time 
leakage of the transformer.  

3. After the oil is drained due to 
maintenance or test reasons, 
the oil is not replenished to 
the normal oil level 

1. Check the secondary circuit to check for 
failure. 

2. Add oil to transformer after checking/ 
remedying leaks. 

Oil 
temperature 
alarm 

1. Transformer overload 
operation. Overload 
operation may cause a high 
oil temperature alarm 

2. The heat dissipation channel 
is blocked 

3. The secondary circuit causes a 
false alarm. 

1. Check the transformer for 
overload 

2. Check whether the cooling 
channel of the transformer is 
blocked by a foreign body. 

3. Check the actual oil temperature of 
the transformer to check for an 
error alarm. 

Oil 
Temperature 
trip 

1. transformer overload. 
2. Internal fault of the 

transformer. 
3. Transformer overload 
4. Internal fault of the 

transformer. 

1. Check whether the 
transformer oil level is too low. 
2. Check the temperature sensor 
for abnormalities. 
3. Check the load on the 
transformer. Check the load 
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5. Transformer secondary 
circuit failure 

6. Long-term overload 
operation will cause the 
transformer temperature to 
continue to rise, resulting in 
overcurrent and high 
voltage trip 

through the internal ammeter of 
the low-voltage cabinet. If trip 
due to overload, reduced 
operating load is recommended 

 
8 Daily maintenance 

Substation and internal components will age and wear due to ambient temperature, 

humidity, dust and vibration. Routine and regular maintenance is necessary to 

ensure the system safety and maintain the efficiency of the substation. 

All measures that can help the substation operate in good conditions are within the 

maintenance range. 

 
Safety Regulations 

 

 

 

 

 

 

 

Deadly voltage in the substation! 
Wait at least 10 minutes after stopping before opening the cabinet door. Before performing any operation on the 

substation, ensure all the voltage inside the equipment has dissipated 

Only qualified personnel can carry out the work described in this chapter. 

Do not leave any screws, washers or other metal parts in the substation to avoid damage to the substation. 

The penetration of sand and moisture may affect the performance of the MV internal electrical equipment! 

Do not make electrical connections during sandy season or surrounding relative humidity above 95%. 
 

Electrical connections are made in good weather only. 



 

41  

 

Even if the switch is disconnected, voltage may still exist on the cable connection terminals inside the 

substation. To avoid electrical shock hazards, do the following before starting the maintenance work 

Disconnect all the switches of the substation; 
 
Disconnect the upstream and downstream switches of the substation. 
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Safety regulations 

When operating and maintaining the substation, follow the following rules to ensure 

the safety of the maintenance personnel: 

 Avoid any accidental reconnection. 

 Verify with appropriate measuring instrument the voltage or current. 

 Ground and de-energize circuits as necessary. 

 Cover the possible live parts to avoid accidental contact. 

 Ensure adequate escape route. 

 After the equipment is completely stopped, wait at least 10 minutes to 

operate the internal substation. Ensure that the substation is completely 

voltage-free. 

 
Maintain the substation 

The substation is installed outdoors, and harsh environmental conditions or long 

operation may cause aging and damage to the substation. Regularly check and 

maintain the substation, and replace the aging components, to effectively extend the 

service life and improve the equipment performance within the substation. 

 

 Additional maintenance is also required, especially if the system performance is poor. 
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Maintenance interval 

 Regularly maintain the substation and internal electrical equipment to 

ensure the good performance of the substation. 

 The maintenance intervals described in this chapter are for reference only. 

The actual interval depends on the site environmental conditions. If the 

MV station is located in harsh conditions, such as desert arrears, 

maintenance must be more frequent. In particular, cleaning and corrosion 

protection should be performed more frequently. 

 If the MV station is located in a desert area, it is recommended to 

thoroughly inspect the MV station internally and externally and thoroughly 

after a dust storm. 

 

 

 

 

 

 

Maintenance tasks 

 
 Daily inspection and maintenance must comply with the relevant 

regulations of the power company. 

 Inspection, maintenance and repair can only be performed by trained 

personnel familiar with the equipment. Personnel must be certified and 

comply with the safety regulations issued by the power company. 

  

Remove the internal bar before maintenance. When maintenance is complete, ensure that the circuit is reassembled 
and all screws are tightened. 
Ensure that all bolts are firmly secured. 
 

Immediately fix any abnormalities found during routine maintenance. Please contact JSHP with any questions. 
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Maintenance task Maintenance method Frequency 

 

System operating 

status and 

cleanliness 

Check the equipment and internal equipment for 

damage or deformation. 

monthly 

When running, check for abnormal sound or 

vibration 

Check whether the equipment internal temperature 

or the equipment enclosure temperature is too 

high. 

Check that the warning labels are clear and replace 

them if necessary 

Check for the heavy humidity and dust in the 

equipment and clean the equipment. 

Check the cabinet surface for corrosion. If so, refer 

to the 9.5 Painting Measures to repaint the 

corrosion area. 

cabling 

Check that the power cord is loose. If so, connect 

them correctly according to the specified torque 
Every six months after 

the first commissioning; 

and every two years 

thereafter. 

 

Check the power and control cables for damage and 

the scraping of the cable in contact with the metal 

surface. 

Check the insulation strap on the power cord 

terminals for peeling 

Clean or replace the dust proof filter. 

electric fan 
Check the operating status of the fan Every six months after 

the first commissioning; 

and every two years 

thereafter. 

Check that the fan is abnormal during operation 

plant maintenance 
Refer to the relevant manual for the maintenance of 

the various internal equipment. 

Medium voltage 

switch cabinet 

Check on the inside panel and top cover for 

condensation 
Monthly maintenance 

 

 

 

 

 

Check the oil level gauge indicator of the 

transformer. If the oil level is low, please turn off the 

transformer power supply and fill it up in time. once every month 

 Check for oil leakage around the pressure relief 

valve. If so, please tighten down the valve. 

Check the casing of the HV and LV cabinets for oil 
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transformer 

leakage. If so, then tighten the valve. 

Check the connector between the transformer 

radiator and the tank flange for oil leakage. If so, 

please tighten the valve in time. 

Check that the real temperature of the oil 

temperature indicator is normal. If abnormal, the 

resistance of PT1 \ PT2 and PT3 should be measured 

using a multimeter. If the result is not qualified, then 

the temperature controller is faulty and needs to be 

repaired in time. 

Check whether the sound of the transformer is 

normal during operation 

Low voltage cabinet 
Check on the inside panel and top cover for 

condensation 
monthly 

Other equipment 

Replace the damaged lights in time. 

As necessary 

Replace the damaged smoke sensors and fire 

extinguishers in time 

Replace the temperature and humidity controller in 

time. 
 

 
 

 

 Refer to the MV transformer manual and the MV switchgear for more information. 

 

Oil Sampling 

Position 

The drain valve is located at the bottom of the transformer. 

 

 
 
 

Tool preparation 

The following tools may be used: 
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Item Tool 
1 Clean steel-braided hoses and oil tanks 
2 Clean cloth 
3 Ratches and wrenches 
4 300mm x 38mm adjustable wrench 
5 Drainage hose connector 
6 Pipe clamp 

 

 

 
* The oil tank capacity of the transformer must be greater than N + 200L, where N is 
determined according to the amount of oil released required. 

 
 

How to operate 

1. Remove the drain valve cover plate. 
 

 

 

2. Fix oil drain hose connector to the valve. Connect one end of the steel hose to 
the drain valve and the other end to the fuel tank of the transformer. 
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3. Open the oil valve, let the transformer oil slowly flow into the tank. 
 

 

 

4. Stop discharging oil when no transformer oil flows out. 

5. Close the drain valve and remove the drain hose connector and hose. 

6. Reassemble the cover plate of the drain valve
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Paint touch up 

Check the appearance of the substation for damage: 

 Dirt on the surface due to clean water and dirt 

 Surface dirt, surface paint is damaged 

 Primer damaged, primer exposed 
 

Maintenance and operation steps for Case 1: 

Materials: 

 Cleaning cloth 

 Water 

 Alcohol or other non-corrosive (solvent-free) cleaners 

 

 

 
Maintenance and operation steps for Case 2: 

Materials: 

 Abrasive paper 

 Cleaning cloth 

 Water 

 Ethyl alcohol 

 Zinc primer 

 Paint brush 

 RAL7035 Number Paint / Munsell Color Number JN-82 N8.2
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Maintenance and operation steps in Case 3: 
Materials: 

 Sand paper 

 Cleaning cloth 

 Water 

 Ethyl alcohol 

 Zinc primer 

 Paint brush 

 RAL7035 Number Paint / Munsell Color Number JN-82 N8.2 

  

1. Polish the rough paint surface or the scraped part with 

abrasive paper until the surface is smooth. 
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1. Polish the damaged parts of the paint to remove 

surface rust or other roughness. 

 

3. When the surface is clean and dry, paint and protect the exposed 

substrate with zinc primers (or other local primers with the same 

function). The paint shall completely cover the exposed primer. 

 

Check for protection paint on the surface module. Respray the substation 
surface, if necessary. 
Apply the protection paint back to the substation surface every 5 years. 
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9 Appendix 

Technical parameters 

Substation input ZGLS-G-4170/34.5 

rated voltage 800V 

Power grid frequency 50 Hz 

Substation output 

rated capacity 4170 kVA 

rated voltage 34.5 kV 
Medium voltage transformer 

rated capacity 4170kVA 

rated voltage 34.5 kVA 

ratio-voltage 0.8 / 34.5 kV 

tap switch ±2x2.5% 

Connection group Dy1 

No load loss / 
full load loss 

4.9kW/33.6kW 

Cooling method ONAN 

oil FR3 is biodegradable 

Total data 
Dimensions (Lx H x W) 6058 mm  x  2896 mm  x  2438 mm 

 

Substation output ZGLS -G-4170/34.5 

Weight (approx.) 33000 LBS 

running -25°C ~+50°C 

Storage environment 
temperature 

-25°C~+70°C 

relative humidity 0% to 95%(no condensing) 

Maximum running 

altitude 
1000m(standard) / >1000m(optional) 

According to the 

standard 
IEEE C57.12.00 
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Torque specifications 

Tighten the cable with the appropriate torque as shown in the figure below to prevent 

poor contact, high contact resistance or fire due to the loosening of the cable patch: 
 

Bolt size Torsion (N · m) Bolt size Torsion (N · m) 

M3 0.7~1 M8 18~23 
M4 1.8~2.4 M10 34~40 
M5 4~4.8 M12 60~70 
M6 7~8 M16 119~140 

Secure the cable in place to reduce the pressure on the cable patch. 

 
Contact information 

If you have any questions about this product, please contact us. We need the 

following information to best help you with: 

 Unit type 

 Equipment number 

 Fault Code / Name 

 A brief description of the question 
 

 

Chint Power Systems America Co., Ltd. 

Address: 1380 Presidential Drive, Suite 100 

 Richardson, Texas 75081 

Service Hotline: 855-584-7168 

Email: AmericaSales@chintpower.com 
Website: www.chintpowersystem.com 

 
 

 
JSHP China (HQ) 

Jiangsu Huapeng Transformer Co.,Ltd 

+86 519-87319240 

www.china-hp.com 

 

This manual is subject to change without prior notification. Copyright is reserved. 

Duplication of any part of this issue is prohibited without written permission. 


