
 

 

 

 

 

 

 

 

 

STS-(2500K, 6000K) Smart Transformer Station 
 

User Manual 

 

 

Issue 01 

Date 2019-06-20 

HUAWEI TECHNOLOGIES CO., LTD. 



 

Issue 01 (2019-06-20) Copyright © Huawei Technologies Co., Ltd. i 

 

Copyright © Huawei Technologies Co., Ltd. 2019. All rights reserved. 

No part of this document may be reproduced or transmitted in any form or by any means without prior 

written consent of Huawei Technologies Co., Ltd. 

 

Trademarks and Permissions 

 and other Huawei trademarks are trademarks of Huawei Technologies Co., Ltd. 

All other trademarks and trade names mentioned in this document are the property of their respective 

holders. 

 

Notice 

The purchased products, services and features are stipulated by the contract made between Huawei and 

the customer. All or part of the products, services and features described in this document may not be 

within the purchase scope or the usage scope. Unless otherwise specified in the contract, all statements, 

information, and recommendations in this document are provided "AS IS" without warranties, guarantees or 

representations of any kind, either express or implied. 

The information in this document is subject to change without notice. Every effort has been made in the 

preparation of this document to ensure accuracy of the contents, but all statements, information, and 

recommendations in this document do not constitute a warranty of any kind, express or implied. 

 

 

 

 

Huawei Technologies Co., Ltd. 

Address: Huawei Industrial Base 

Bantian, Longgang 

Shenzhen 518129 

People's Republic of China 

Website: http://e.huawei.com 

 

 

 

 

 

 

 

http://e.huawei.com/


STS-(2500K, 6000K) Smart Transformer Station 

User Manual About This Document 

 

Issue 01 (2019-06-20) Copyright © Huawei Technologies Co., Ltd. ii  

 

About This Document  

Overview  

This document describes the STS-2500K and STS-6000K smart transformer station 

(transformer station for short) in terms of its installation, electrical connections, 

commissioning, maintenance, and troubleshooting. Before installing and operating the 

transformer station, read through this document, get familiar with the features, functions, and 

safety precautions provided in this document. 

Figures used in this document are for reference only. 

Inten ded Audience  

This document is intended for photovoltaic (PV) plant operating personnel and qualified 

electricians. 

Symbol Conventions  

The symbols that may be found in this document are defined as follows. 

Symbol  Remarks 

 
Indicates an imminently hazardous situation which, if not avoided, 

will result in death or serious injury. 

 
Indicates a potentially hazardous situation which, if not avoided, 

could result in death or serious injury 

 
Indicates a potentially hazardous situation which, if not avoided, 

may result in minor or moderate injury. 

 
Indicates a potentially hazardous situation which, if not avoided, 

could result in equipment damage, data loss, performance 

deterioration, or unanticipated results. 

NOTICE is used to address practices not related to personal injury. 

 Calls attention to important information, best practices and tips. 

NOTE is used to address information not related to personal injury, 

equipment damage, and environment deterioration. 
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Change History  

Changes between document issues are cumulative. The latest document issue contains all the 

changes made in earlier issues. 

Issue 01 (2019-06-20) 

Updated 5.7 Connecting Cables for the Distributed Power System. 

Updated 8.2 Remote Control. 

Issue Draft B (2019-05-27) 

Updated 10 Technical Specifications. 

Issue Draft A (2019-03-06) 

This issue is used for first office application (FOA). 
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1 Safety Precautions 

General Safety Precautions  

 

 
 ̧ Before performing operations, read through this manual and follow all the precautions to 

prevent accidents. The "DANGER", "WARNING", "CAUTION" and "NOTICE" 

statements in this document do not represent all the safety instructions. They are only 

supplements to the safety instructions. 

 ̧ Only certified personnel are allowed to install, connect cables for, commission, maintain, 

and troubleshoot the product, and they must understand basic safety precautions to avoid 

hazards. 

When operating Huawei products and devices, in addition to following the general 

precautions in this document, follow the specific safety instructions given by Huawei. Huawei 

will not be liable for any consequence caused by the violation of the safety operation 

regulations and design, production, and usage standards. 

Disclaimer  

Huawei shall not be liable for any consequence caused by any of the following events: 

 ̧ Damage during transportation. 

 ̧ Storage conditions that do not meet the requirements specified in this document. 

 ̧ Incorrect storage, installation, or use. 

 ̧ Installation or use by unqualified personnel. 

 ̧ Failure to obey the operation instructions and safety precautions in this document. 

 ̧ Operation in extreme environments which are not covered in this document. 

 ̧ Operation of the product beyond specified parameter ranges. 

 ̧ Unauthorized modifications to the product or software code or removal of the product. 

 ̧ Device damage due to force majeure (such as lightning, earthquakes, fire, and storms). 

 ̧ Warranty expiration without extension of the warranty service. 

 ̧ Installation or use in environments which are not specified in related international 

standards. 
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Personnel Requirements  

Only certified electricians are allowed to install, connect cables for, commission, maintain, 

troubleshoot, and replace the transformer station. Operators need to meet the following 

requirements. 

 ̧ Have basic knowledge of safe operation, be trained to master correct operation methods, 

and have appropriate job qualifications. 

 ̧ Read through this manual and master related safety precautions. 

 ̧ Be familiar with related safety regulations on electrical systems. 

 ̧ Understand the components and functioning of a grid-tied PV power system and relevant 

local standards. 

 ̧ Wear proper personal protective equipment (PPE) all the time. 

 ̧ When operating or maintaining the transformer station, wear insulation gloves, safety 

clothing, safety helmet, and safety shoes. When commissioning the ring main unit, 

operate the general protection room using an insulating stool. 

Protecting Labels  
 ̧ Do not scrawl, damage, or block any warning label on the transformer station. 

 ̧ Do not scrawl, damage, or block any nameplate on the transformer station. 

Setting Safety Warning Labels  
 ̧ In the operation area, mark the danger zone and set warning plates or belts around to 

prevent unauthorized personnel from entering. 

 ̧ Display warning labels around the upstream and downstream switches to avoid incidents 

caused by misoperations. 

System Installation  

 

 

When heavy objects are being hoisted, do not walk below the cantilever or the objects. 

 ̧ No flammable or explosive materials should exist in and around the equipment. 

 ̧ The equipment must be built far away from the living quarters. If required, take 

soundproofing measures. 

 ̧ The transformer station is installed in environments with good ventilation to ensure 

system performance. 

 ̧ Ensure that the transformer station is not connected to a power supply and is not 

powered on before starting installation. 

 ̧ When hoisting a container, do not drag steel ropes or hoisting tools on the top of the 

container and do not bump the container against hard objects. 

 ̧ If there is a probability of personal injury or equipment damage during installation, 

immediately stop operations on the transformer station, report the case to the project 

owner, and take feasible protective measures. 
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 ̧ Do not install, use, or operate the transformer station outdoors (including but not limited 

to transporting and installing the transformer station, and connecting cables) under bad 

weather conditions such as thunderstorms, raining, snowing, and strong winds. 

 ̧ Before installing, operating, or maintaining the transformer station, remove any 

conductive objects such as watches or metal jewelry like bracelets, rings, and necklace. 

 ̧ Measure the contact point voltage with a multimeter before handling a conductor surface 

or terminal. Ensure that there is no risk of electric shock. 

 ̧ After installing the transformer station, remove idle packing materials such as cartons, 

foam, plastics, and cable ties from the equipment area. 

 ̧ Repaint any paint scratches caused during container transportation or installation in a 

timely manner. A container with scratches cannot be directly exposed in outdoor 

environment for a long period of time. 

 ̧ Do not install other equipment on the top of a container without evaluation of Huawei 

personnel. 

 ̧ Do not perform operations such as arc welding, drilling, and cutting on the top of a 

container. Otherwise, the top of the container may be damaged, which may cause water 

leakage. When performing operations (such as hoisting) over the top of a container, take 

measures to protect the top of the container against damage. After construction, check 

the container for protective paint damage. If the top of the container is damaged, repair it 

in a timely manner. 

Electrical Connections  

 

 

Before electrical connections, ensure that the transformer station and electrical equipment 

inside it are intact and hazard-free. Otherwise, electrical shock or fire may be triggered after 

power-on. 

 ̧ For the transformer station that requires grounding, install the permanent PE cable before 

installing the transformer station. When uninstalling the transformer station, remove the 

PE cable at last. 

 ̧ Ensure that all electrical connections comply with local electrical standards. 

 ̧ Obtain approval from the local electric utility before connecting the transformer station 

to the grid. 

 ̧ Ensure that the cables to the solar power system are properly connected and insulated, 

and meet specifications. 

 ̧ Before making electrical connections, switch off the disconnector on the upstream device 

to cut the power supply if people may contact energized components. 

 ̧ Before connecting cables to loads (electrical equipment), ensure that the input voltage is 

within the rated voltage range. 

 ̧ When routing cables, ensure that a sufficient distance exists between the cables and heat 

emitting equipment to prevent damage to the insulation layers of cables. 

 ̧ Route and bind signal cables and strong-current cables or high-voltage cables separately. 

 ̧ Ensure that the cables you prepare meet local cable regulations. 
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Operation  

 

 

The power system is powered by high-voltage power sources. Direct or indirect contact 

(through damp objects) with high-voltage power sources may result in electric shocks. 

Non-standard and improper operations may result in fire or electric shocks. Perform 

operations in strict accordance with the safety precautions specified in this document. 

 ̧ Only professionals are allowed to set initialization parameters during the first power-on 

of the transformer station. Incorrect settings may affect the transformer station operation 

and cause it to conflict with the local certification. 

 ̧ Comply with local laws and regulations when operating the transformer station. 

 ̧ Before connecting the power supply, ensure that electrical connections are correct. 

 ̧ When the transformer station is running, ensure that the heat exchanger and air vent of 

the device are not blocked to prevent high temperature alarms and fire from damaging 

the transformer station. 

 ̧ When the STS is powered on for the first time, the initial password, provided in the 

component documentation, is used by default. Change the password immediately after 

login. To ensure account security, change the password periodically and keep the new 

password in mind. Not changing the initial password may cause password disclosure. A 

password left unchanged for a long period of time may be stolen or cracked. If a 

password is lost, it cannot be restored to the default password. Therefore, the device 

cannot be accessed and needs to be returned for troubleshooting. In these cases, the user 

is liable for any loss caused to the PV plant. 

Maintenance and Replacement  

 

 
 ̧ Wait for at least 10 minutes after the device stops running. Ensure that the voltage drops 

below the safe voltage range, the conversion switches are in the local position, the ground 

switch of cabinet V of the ring main unit is switched on, and that the low-voltage cabinet 

is grounded before maintenance or repair. 

 ̧ Before maintaining the transformer station, power off the switch at the high-voltage side 

and the air circuit breaker at low-voltage side. Attach warning labels to ensure that the 

transformer station will not be powered on by accident. 

 ̧ Place temporary warning labels or erect fences to prevent unauthorized access to the 

maintenance site. 

 ̧ Rectify the faults that compromise the safety performance of the transformer station 

before restarting it. 

 ̧ Maintain the transformer station after you get familiar with this document and prepare 

the tools and testing equipment. 

 ̧ If the transformer station has multiple power inputs, disconnect all the inputs before 

operating it. 

 ̧ Before replacing the transformer station, ensure that it has been powered off. 
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2 Overview  

2.1 Product Introduction  

Function  

The transformer station converts low-voltage AC power generated by the PV inverter into 

medium-voltage AC power and feeds the power into the power grid. 

The transformer station integrates the ring main unit, transformer, low-voltage cabinet, and 

auxiliary power supply into a steel-structure container to provide a highly integrated power 

transformation and distribution solution for ground-based PV plants in medium-voltage 

grid-tied scenarios. 

Features 

Smart 

 ̧ Detects the operating status of the ring main unit, transformer, and low-voltage cabinet in 

real time. 

 ̧ Detects power parameters online, with the current and voltage detection accuracy up to 

0.5. 

 ̧ Supports the remote control of the general circuit breaker for the low-voltage cabinet and 

ring main unit as well as the remote query of the running information about the 

transformer station. 

Simple 

 ̧ Internal equipment has been prefabricated and installed. 

 ̧ Compact 20-feet container structure that facilitates transportation and installation. 

Reliable 

 ̧ Solid and reliable structure design 

 ̧ IP rating of medium-voltage/low-voltage rooms: IP54 

Fast deployment 

 ̧ Fast deployment can be implemented. 

 ̧ Only low-voltage cables need to be routed in and medium-voltage cables need to be 
routed out onsite. 
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Network Application  

The transformer station applies to the grid-tied systems in large PV plants. Typically, a 

grid-tied PV system consists of the PV string, SUN2000, AC combiner box/switch box, and 

the transformer station. 

Figure 2-1 Network application 

 

(A) PV string (B) SUN2000 (C) AC combiner box/Switch box 

(D) Transformer station (E) Power grid  

 

2.2 Appearance 

2.2.1 STS-2500K Appearance 

Appearance 

Figure 2-2 Appearance 

 

(A) Low-voltage room (LV) (B) Transformer room (TR) 

(C) Installation position for the distributed power (D) Medium-voltage room 
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system (MV) 

(E) Installation position for the smart array controller  

 

Layout  

Figure 2-3 Layout 

 

(1) Low-voltage room 

double door 

(2) Low-voltage room 

single door 

(3) Transformer double-swing 

screen door 

(4) Transformer (5) Ring main unit (6) Medium-voltage room 

double door 

(7) Auxiliary transformer (8) Low-voltage cabinet  
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Bottom View  

Figure 2-4 Bottom view 

 

(A) AC input power cable hole (B) Trench entry 

(C) Pressure relief channel and cable hole (ring main unit)  

 

Interior  

Figure 2-5 Interior 

 

(1) Low-voltage 

cabinet 
(2) Light (3) Smoke sensor (4) 

Transformer 
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(5) Ring main unit (6) Power distribution 

box 

(7) Auxiliary 

transformer 

 

 

2.2.2 STS-6000K Appearance 

Appearance 

Figure 2-6 Appearance 

 

(A) Low-voltage room (LV) (B) Transformer room (TR) 

(C) Installation position for the distributed power 

system 

(D) Medium-voltage room 

(MV) 

(E) Installation position for the smart array controller  
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Layout  

Figure 2-7 Layout 

 

(1) Low-voltage room double door (2) Low-voltage 

cabinet B 

(3) Low-voltage room 

single door 

(4) Transformer double-swing 

screen door 

(5) Transformer (6) Ring main unit 

(7) Medium-voltage room double 

door 

(8) Auxiliary 

transformer 

(9) Low-voltage cabinet A 

 

Bottom View  

Figure 2-8 Bottom view 

 

(A) AC input power cable hole 

(low-voltage cabinet A) 

(B) AC input power cable hole (low-voltage 

cabinet B) 
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(C) Trench entry (D) Pressure relief channel and cable hole 

(ring main unit) 

 

Interior  

Figure 2-9 Interior 

 

(1) Low-voltage 

cabinet A 

(2) Light (3) Smoke sensor (4) Low-voltage 

cabinet B 

(5) Transformer (6) Ring main 

unit 

(7) Power distribution 

box 

(8) Auxiliary 

transformer 

 

2.3 Label Descriptions  

Symbol  Name Meaning  

 

Electric shock warning label The equipment operates at high 

voltage. Only qualified and trained 

electrical technicians are allowed 

to install and operate the 

equipment. 
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Symbol  Name Meaning  

 

Grounding Indicates the position for 

connecting the protective earthing 

(PE) cable. 

 

Height label The equipment is high. You may 

need to use tools to facilitate 

operation, such as an insulation 

stool or a step ladder. 

 Box No. label Displays the equipment box No. 

 

2.4 Product Composition  

A transformer station container consists of three parts: low-voltage room, transformer room, 

and medium-voltage room. 

2.4.1 Low -voltage Room  

The low-voltage AC power output by the inverter in the low-voltage room is transmitted to 

the transformer for boost. In addition, switches and sockets are reserved for external 

equipment. Low-voltage cabinets include low-voltage cabinet A and low-voltage cabinet 

B,the actual configurations prevail. 
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Figure 2-10 Front view of low-voltage cabinets (with the door closed) 

 

(1) Measurement and control 

device 

(2) Ammeter (3) Voltmeter 

(4) AC input switch (5) Air circuit breaker (6) Conversion 

switch 

(7) Off button (8) On display (9) Off display 

(10) On button (11) Temperature and humidity 

controller 

 

 

2.4.2 Transformer Room  

The transformer room is used to convert the low-voltage AC power into the medium-voltage 

AC power. The main equipment is the transformer, configured with non-electrical protection 

on gas, oil temperature, pressure, oil level, etc. The current protection device is configured for 

the transformer in the medium-voltage room. 

The transformer figures in this document are for reference only. 
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Figure 2-11 Transformer 

 

 

No. Name Function  Description  

1 Gas relay Reports alarms for light 

gas, and trips for heavy 

gas. 

 ̧ When a minor fault occurs, the oil of the 

transformer generates gas. The gas will rise 

and enter the gas relay, and the light gas 

dry-reed contact is connected to send 

signals. When there is too much gas, it can 

be released through the gas nozzle of the gas 

relay. 

 ̧ When there is a strong gas flow in the 

transformer, the heavy gas dry-reed contact 

is connected and the circuit breaker of the 

ring main unit trips. 

2 Oil level gauge Indicates the oil level. Indicates the oil level of the transformer oil tank 

and uploads the alarm signals of high and low 

oil levels. 

3 Off-load tap 

changer 
Adjusts the voltage. There are five levels, 1 being the highest level, 

3 being the rated level, and 5 being the lowest 

level. 

4 Oil drain valve Transformer oil drain 

valve 

Lead the transformer fuel to a container (greater 

than or equal to 200 L) using an 

uncontaminated metal or non-rubber hose. 

5 Pressure relief valve Releases the pressure. If a transformer is faulty, a large amount of gas 

is generated, and the pressure of the insulation 

oil increases sharply. When the pressure reaches 

the threshold, the transformer oil is discharged 

and the internal pressure of the transformer 

decreases to a normal value. At the same time, a 

signal is sent to trip the drive circuit breaker. 

6 Oil feeding and 

drain valve for the 

Valve for oil refilling and 

draining 

 ̧ Oil refilling: The transformer oil is refilled 

through uncontaminated metal or non-rubber 

hoses and oil injection equipment. (Prevent 
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No. Name Function  Description  

oil cabinet air from entering.) 

 ̧ Oil draining: Lead the transformer fuel to a 

container (greater than or equal to 200 L) 

using an uncontaminated metal or 

non-rubber hose. 

7 Dehydrating 

breather 

N/A The insulation oil in the conserver is connected 

to the air through the dehydrating breather. The 

breather is attached with silica gel to absorb 

moisture and impurities in the air and maintain 

the performance of the insulation oil. 

 

2.4.3 Medium -voltage Room  

The medium-voltage room uses the SF6 ring main unit of the CVC or DVC type. The SF6 ring 

main unit of the CVC type contains one circuit breaker cabinet and two load switch cabinets. 

The SF6 ring main unit of the DVC type contains one direct cable in cabinet, one circuit 

breaker cabinet and one load switch cabinet. 

 ̧ Cabinet D (cabinet G1): Direct cable in cabinet, whose main function is to carry out the 

ring network input, and connect to the load switch cabinet of the upper subarray. 

 ̧ Cabinet C (cabinet G1 or cabinet G3): Load switch cabinet, whose main function is to 

output in the ring network and connect the output of the subarray to the grid-tied point of 

the power grid. 

 ̧ Cabinet V (cabinet G2): Circuit breaker cabinet, also known as the transformer 

protection cabinet, which is mainly used to protect the transformer through the relay 

protection device. 

ī When the transformer is overloaded or short-circuited, cabinet V can be reliably 

disconnected. 

ī When the transformer experiences an overtemperature fault, heavy gas fault, or oil 

over pressure fault, cabinet V trips and the system is quickly protected. 
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2.5 Configuration Scenario  

2.5.1 STS-2500K Application Scenarios  

Figure 2-12 Networking scenario 

 

 

PV string  Description  

PV string A PV string is composed of PV modules connected 

in series. 

SUN2000 inverter Model: SUN2000-90KTL-H1 (Ò 28 PCS), 

SUN2000-100KTL-H1 (Ò 28 PCS), or 

SUN2000-105KTL-H1 (Ò 26 PCS) 

AC combiner box/Switch box Model: ACBox-2/1-D-S or ACBox-2/1-D-C 

Transformer station Model: STS-2500K 

Smart array controller Model: SmartACU2000B-D-PID/PLC or 

SmartACU2000B-D-PLC 

 



STS-(2500K, 6000K) Smart Transformer Station 

User Manual 2 Overview 

 

Issue 01 (2019-06-20) Copyright © Huawei Technologies Co., Ltd. 17 

 

2.5.2 STS-6000K Application Scenarios  

Figure 2-13 Networking scenario 

 

 

Component  Description  

PV string A PV string is composed of PV modules connected 

in series. 

SUN2000 inverter Model: SUN2000-90KTL-H1 (Ò 60 PCS), 

SUN2000-100KTL-H1 (Ò 60 PCS), or 

SUN2000-105KTL-H1 (Ò 56 PCS, no more than 28 

PCS in one cabinet) 

AC combiner box/Switch box Model: ACBox-2/1-D-S or ACBox-2/1-D-C 

Transformer station Model: STS-6000K 

Smart array controller Model: SmartACU2000B-D-2PID/2PLC or 

SmartACU2000B-D-2PLC 

SmartLogger software version: SmartLogger 

V200R002C20SPC116 or later 
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3 Transportation and Storage  

Transportation Requirements  
 ̧ Select proper transportation tools according to the dimensions and weight of the product. 

 ̧ The product should be placed horizontally during transportation. 

 ̧ Prevent the product from colliding or scratching. 

 ̧ Road transportation requirements: Lane width Ó 3 m; a maximum slope of 1:10. The 

shortest distance of the parking visual line is 25 m. The minimum headroom is 4.5 m. 

The subgrade is solid and the road surface is flat. 

 ̧ Railway transportation requirements: Meets the freight requirements for standard gauge, 

narrow gauge, and wide gauge technical specifications. 

 ̧ Waterway transportation requirements: Meets the requirements of full-load voyage. 

 ̧ Air transportation requirements: The container can be hoisted and transported by 

helicopter. The hoisting weight of the helicopter must be greater than 35 tons. 

Storage Requirements  
 ̧ Close the container door. 

 ̧ The ambient temperature and humidity are suitable for the storage. 

Figure 3-1 Storage temperature and humidity 

 

 

 ̧ The equipment should be stored in a clean and dry place and be protected from dust and 

water vapor corrosion. 
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Service Scope 

The following services and operations are not included in the product delivery scope: 

 ̧ Transport the equipment to the construction site (the contract prevails). 

 ̧ Prepare a crane for unloading the product at the construction site. 

 ̧ Prepare the concrete foundation for installing the equipment. 

 ̧ Install the optional oil tray (including the grounding of the oil tray). 

 ̧ Conduct all installation and connection work at the construction site. 

 ̧ Prepare door locks. 

 ̧ Prepare some auxiliary materials that are used for securing the support feet of the 

equipment to the foundation. 

 ̧ Test the system protection. 

 ̧ Check the grounding. 
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4 Equipment Installation  

4.1 Check Before Installation  

Unpacking  

Step 1 Remove the protective cover from the container. 

Step 2 Remove the sealing plate and the support bar from the transformer room. 

Step 3 Open the door of the low-voltage room to obtain the manual and related accessories of the 

transformer station. 

 
The moisture-proof bag needs to be handled by yourself. 

----End 

Checking Appearance  

Before installing the equipment, check the container for damage, such as holes and cracks, 

and check the equipment model. If the appearance is abnormal or the equipment model is 

incorrect, contact your dealer. 

Checking Accessories 

Check whether the deliverables are complete, whether any screw is loose, and whether there 

is any obvious external damage. If any component is missing, any screw is loose, or any 

damage is found, contact your supplier. 

 
For details about the supplied number of accessories, see the packing list in the packing case. 
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4.2 Tool Preparation  

Type Tool  

Installation 

 

Hammer drill 

 

Socket wrench 

 

Torque wrench 

 

Torque screwdriver 

 

Diagonal pliers 

 

Wire stripper 

 

Adjustable wrench 

 

Rubber mallet 

 

Utility knife 

 

Cable cutter 

 

Open end torque 

wrench 

 

Combination 

wrench 

 

File 

 

Vacuum cleaner 

 

Multimeter 

 

Marker 

 

Measuring tape 

 

Bubble or digital 

level 

 

Hydraulic pliers 

 

Heat shrink tubing 

 

Heat gun 

 

Cable tie 

 

Leather measuring 

tape 

 

Hacksaw 
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Type Tool  

 

Cable stripper 

 

Hex key 

 

Crimping tool 

 

Electrician's knife 

 

Crane 

 

Hoist clamp and 

lifting rope 

 

Claw hammer 

 

Step ladder 

PPE 

 

Safety gloves 

 

Safety goggles 

 

Safety helmet 

 

Safety shoes 

 

 
 ̧ The tool pictures are for reference only. 

 ̧ This table may not list out some tools required at specific sites. Onsite installation personnel and 

user need to prepare the tools based on site requirements. 

 ̧ Some dedicated tools and installation materials supplied with the product may not be listed in this 

table. 

4.3 Installation Environme nt Requirements  

Site Selection Requirements  

The equipment applies to outdoor scenarios. The site selection requirements for the equipment 

are as follows: 

 ̧ The equipment cannot be installed on a low-lying land. The altitude should be above the 

highest water level of that area. 

 ̧ The ground is solid without spongy or soft soil, and is not prone to water aggregation or 

subsidence. 

 ̧ The place should be well-ventilated. 

 ̧ The site is far away from sources of strong vibration, loud noises, and strong 

electromagnetic interference. 

 ̧ Avoid places with underground facilities. 
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 ̧ Keep the equipment far away from dust, oil smoke, harmful gas, and corrosive, 

flammable, or explosive objects. 

 ̧ Keep the equipment at least 500 m away from airports, landfills, river banks, seacoasts, 

and dams. 

 ̧ Ensure the equipment is free from obstacles within 10 m. 

 ̧ Keep the equipment at least 50 m away from residential areas to avoid noise pollution 

 ̧ Temperature: ï25°C to +60°C. If the ambient temperature exceeds 55°C, install the 

equipment in a sheltered place or install an awning over it. Ensure that the sheltering is 

reliable. 

Foundation Requirements  

Before installing the equipment, build a concrete platform and trenches on the selected ground. 

The foundation construction requirements are as follows: 

 ̧ The dimensions of the foundation meet the installation and load-bearing requirements of 

the container. 

 ̧ The average foundation strength must exceed 100 kg/cm2. 

 ̧ The horizontal deviation between the foundation and the contact surface of the container 

is less than 5 mm. 

 ̧ Bury the ground grid and reserve a ground copper bar at the ground position of the 

container. The ground copper bar should be a hot-dip galvanized flat steel with a 

cross-sectional area of 60 mm x 5 mm. Connect one end to the pre-installed ground grid, 

and the other end to the ground point of the container. When a ground grid is buried, the 

ground lug must be long enough to connect to the ground point of the container. 

 ̧ The ground resistance for the container is within 0.1 ohm. 

 ̧ Route the cables of the transformer station from the bottom. The cables should be 

pre-installed below the low-voltage and the medium-voltage rooms. 

 ̧ The inner diameter of the protective tube should not be less than 1.5 times the outer 

diameter of the power cable (including the protective layer). 

 ̧ The foundation construction should meet the drainage requirements for the local 

historical maximum rainfall. Dispose of drainage water in accordance with local laws 

and regulations. 

 ̧ It is installed in the trench right under the transformer to ensure that the foundation 

dimensions meet the requirements for installing the oil tray and that the top of the oil tray 

can be attached to the bottom of the container. 
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Figure 4-1 Foundation dimensions 

 

 

 
Construct a foundation of the correct dimensions based on the site design drawing. This figure is for 

reference only. 

Check Items  

No. Check Item  Acceptance Criteria  

1 Platform space  ̧ Scenario in which the distance between the platform and 

the ground is less than or equal to 0.2 m: The distance 

between the container and the platform is 0.1 m to 0.2 m. 

 ̧ Scenario in which the distance between the platform and 

the ground is 0.2 m to 0.5 m: The distance between the 

container and the platform is greater than or equal to 0.8 m. 

 ̧ Scenario in which the distance between the platform and 

the ground is greater than 0.5 m: The distance between the 

container and the platform is greater than or equal to 1.3 m. 

2 Cabling space 

at the bottom 

 ̧ If there is no maintenance space at the bottom, it is 

recommended that the cabling space at the bottom of the 
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No. Check Item  Acceptance Criteria  

container be no less than 1.2 m. 

 ̧ If there is maintenance space at the bottom, it is 

recommended that the cabling space at the bottom of the 

container be no less than 1.5 m. 

3 Cable  ̧ The bending radius of low-voltage and medium-voltage 

cables is not less than 15 times the cable diameter. 

 ̧ The voltage drop of the farthest loop does not exceed 5%. 

 ̧ The sensitivity, voltage level, and thermal stability of 

cables meet the local design specifications. 

 ̧ The medium-voltage cable connector matches the diameter 

of the cable used in the project. A sealing tube is used to 

prevent dust condensation and arcing that may damage the 

cable connector. 

4 Pressure relief 

channel 

The pressure relief channel of the ring main unit is aligned 

with the pressure relief channel of the container. The bottom 

depth is greater than or equal to 0.6 m. 

 

4.4 Hoisting the Equipment  

 

 
 ̧ If an oil tray is configured, ensure that the oil tray has been installed. 

 ̧ Before hoisting, ensure that the crane and hoisting belts meet the load-bearing 

requirements. 

 ̧ When installing or removing the equipment to be hoisted, do not drag it on the container to 

prevent the container from being scratched. 

Table 4-1 Parameters for hoisting the container 

Model  Packed Weight Steel Rope Length Steel Rope 
Quantity  

STS-2500K < 15 tons > 6.5 m 4 PCS 

STS-6000K < 23 tons > 6.5 m 4 PCS 

 

Hoisting Precautions  

Stage Precautions 

Before hoisting Ensure that the crane can hoist a load greater than 50 tons, and the 
working radius is within 10 m. If the onsite environment does not 



STS-(2500K, 6000K) Smart Transformer Station 

User Manual 4 Equipment Installation 

 

Issue 01 (2019-06-20) Copyright © Huawei Technologies Co., Ltd. 26 

 

Stage Precautions 

meet the required working conditions, ask professionals to assess the 

conditions. 

The weather condition is good without wind when the container 

needs to be hoisted outdoors. 

Ensure that the crane and steel hoisting ropes provide the required 

bearing capacity before the hoisting. 

All doors of the container are closed and locked. 

Ensure that the steel ropes are securely connected. 

It is recommended that containers be hoisted from left to right or 

from right to left to ensure smooth hoisting. 

During hoisting Do not allow any unauthorized people to enter the hazardous areas 

and never stand under the crane arm. 

Ensure that the crane is properly located and avoid long-distance 

hoisting. 

Keep the container stable and horizontal during hoisting, and ensure 

that the diagonal gradient of the container is within 5 degrees. 

Lift and land the container slowly to prevent shock to equipment 

inside it. 

Remove the ropes after ensuring that the container is placed evenly 

on the container bases. 

Secure the container you have hoisted before hoisting another one. 

 

Procedure 

Step 1 Determine the installation position of the container based on the foundation design drawing. 

Step 2 Measure the support points for the container on the foundation. Ensure that the support points 

are on the same plane and the deviation is no more than 5 mm. 

 

 

If the deviation exceeds 5 mm, prepare 2 mm or 5 mm steel spacers. 

Step 3 Hoist the container using a crane. 
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Figure 4-2 Hoisting the equipment 

 

 

Step 4 Adjust the container, level the container using spacers, and ensure that the support points at 

the bottom evenly supporting the container and are not floated. 

Figure 4-3 Leveling the container 

 

 

Step 5 Remove hoisting belts and release the crane. 

Step 6 Secure the container. 

 

 

The container can be secured using channel steel brackets or on the concrete floor. 
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1. If channel steel brackets are used, secure the container to the brackets with bolt 

assemblies. 

2. Secure the container to the concrete floor using expansion bolts. 

This section uses the securing of the container to the concrete floor as an example. 

 
There are four mounting holes where angle steel brackets contact the base. Mark all mounting holes. 

Each angle steel bracket must be secured by two mounting holes. Preferentially drill the outer two 

mounting holes. If steel bars in a concrete base block the drill bit, drill the inner mounting holes. 

Figure 4-4 Securing the container 

 

 

----End 
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Installation  Verification  

Check Item  Criterion  

Bolts and nuts Bolts and nuts are tightened. 

Contact between the container and the 

base 

The container is in good contact with and evenly 

supported by the bases underneath. 

Open and close each container door. All container doors can be smoothly opened and 

closed. 
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5 Electrical Connections  

5.1 Preparing Cables  

When selecting cables, pay attention to the following: 

 ̧ Ensure that the cables have sufficient current-carrying capacity and are not overloaded. 

 ̧ Ensure that cables in the same line are of the same specifications and type. 

Table 5-1 Recommended cable specifications 

Position  Category Cable/Copper Bar  Cable 
Cross-sectional 
Area Range 

Container PE cable 60 mm x 5 mm 

hot-dip zinc-plated 

flat steel sheet 

N/A 

Low-voltage cabinet AC input power 

cable 

Three-core outdoor 

copper or aluminum 

alloy cable 

50ï240 mm2 

(Optional) Station 

auxiliary power 

supply 

Two-core outdoor 

copper cable 

1ï6 mm2 

Ring main unit AC output power 

cable 

Three-core outdoor 

copper or aluminum 

alloy cable 

70ï300 mm2 

 

 
 ̧ The cables between the transformer station and the smart array controller are prefabricated: the 

RS485 communications cable, the PLC/PID power cable, and the power cable. 

 ̧ To connect cables for the site auxiliary power supply, refer to the electrical drawing of the 

low-voltage cabinet. 
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5.2 Connecting the PE Cable  

Grounding Requirements  
 ̧ The grounding should comply with the local electrical safety regulations. 

 ̧ Ensure that the equipment is grounded before performing any operation on it. When 

removing it, disconnect the PE cable at last. 

 ̧ Do not connect the equipment such as fuses and switches to the PE cable. 

Procedure 

Step 1 Install the ground flat steel on the ground point of the container. 

Figure 5-1 Connecting the ground flat steel 

 

 

----End 

5.3 Operating the Transformer  

Perform the following operations by referring to A.1 How to Operate a Transformer. 

Step 1 Adjust the off-load tap changer based on customer requirements. 

Step 2 Remove the fuse link from the pressure relief valve. 

Step 3 Install the dehydrating breather. 

Step 4 Check whether the gas relay contains gas. If containing, release the gas. 

Step 5 If the transformer is transported full of oil, drain some oil from the oil discharge valve 

according to the oil level curve. 

----End 
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5.4 Connecting the AC Input Power Cable  

Wiring Requirements  
 ̧ Cables must be neatly arranged, and cable insulation layers must be intact. 

 ̧ Cable connectors prepared on site must be secure, reliable, and neat, and conform to 

relevant regulations. 

 ̧ Power cables, ground cables, and signal cables must be securely and reliably connected 

in conformity with wiring regulations. 

 ̧ Power cables should be routed according to the requirements for routing strong-current 

and weak-current cables and in compliance with the cable routing plan. Power cables and 

signal cables should be bound separately. 

 ̧ The labels on both sides of a cable must be concise, easy to understand, and face 

outwards. 

 ̧ Cable ties are neatly cut without sharp burs, evenly distributed, bound to a proper 

strength, and fastened towards the same direction. 

 ̧ Cables must be bound closely and neatly. Each bundle must not exceed 15 cables. 

 ̧ Extra cables must be coiled neatly and easy to find. 

 ̧ Cables must not be overly bent, as over bending may damage the cable cores. 

 ̧ Cables must not be bound where they bend. 

Procedure 

Step 1 Cut the cable inlet according to the cross-sectional area of the cable. 

Figure 5-2 Cutting the cable inlet 

 

 

Step 2 Lay out the cables according to the design, route the cables to the corresponding wiring 

positions on switches, and mark the wiring positions. 

Step 3 If aluminum alloy cables are used, install copper-aluminum conversion ports. If copper cables 

are used, there is no need to install copper-aluminum conversion ports. 
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 ̧ Do not connect aluminum wiring terminals to the switch copper bar. Otherwise, the 

electrochemical corrosion will occur and affect the reliability of cable connections. 

 ̧ When using a copper-aluminum conversion port, pay attention to the upper and lower 

terminals. Ensure that the aluminum end of the port is in contact with the aluminum wiring 

terminal, and that the copper end is in contact with the switch copper bar. 

Step 4 Prepare terminals according to the regulations. 

Step 5 Connect the cables to the corresponding terminals, and label the cables. 

 

 
 ̧ The screw assembly model is subject to the delivery. The screw assembly should be 

tightened according to the corresponding standard torque. 

 ̧ Heat shrink tubing must be installed in the crimping area of the cable conductor of the 

wiring terminal to ensure that the electrical clearance between the conductors is greater 

than 20 mm. 

Figure 5-3 Connecting the AC input power cable 

 

(1) Screw assembly (2) Copper bar (3) Wiring terminal 

(4) Nut (5) Flat washer  

 

Step 6 Use firestop putty to seal the bottom cable hole. 

----End 
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5.5 Connecting the AC Output Power Cable  

Precautions 
 ̧ The door of power cable room is interlocked with the ground switch. The door can be 

opened only when the ground switch is turned on. 

 ̧ When connecting the incoming cables, ensure that the ground switch of the upstream 

cable outlet cabinet is on. After connecting cables, ensure that the ground switch of the 

cable inlet cabinet of the ring main unit of the transformer station is off. 

 ̧ Before turning on the ground switch of the cable inlet cabinet, turn off the switch on the 

upstream cable outlet cabinet. 

Procedure 

Step 1 Cut the cable inlet according to the cross-sectional area of the cable. 

Figure 5-4 Cutting the cable inlet 

 

 

Step 2 Lay out the cables according to the design, route the cables to the corresponding wiring 

positions on switches, and mark the wiring positions. 

Step 3 Prepare terminals and secure them by referring to the installation guide to the split-type 

shielded cable connector. 
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Figure 5-5 Connecting the AC output power cable (a single transformer station) 

 

 

Figure 5-6 Connecting the AC output power cable (multiple transformer stations cascaded) 

 

 

The cable room of the load switch cabinet supports the access of two rows of cables. 
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Figure 5-7 Access of two rows of cables 

 

 

Step 4 Seal the bottom cable hole using firestop putty, clear the cable room sundries, and close the 

door. 

----End 

5.6 Connecting Cables to the Smart Array Controller  

Connecting Cables to the Smart Array Controller 

 
 ̧ The installation position of the smart array controller is reserved outside the medium-voltage room. 

 ̧ The RS485 communications cable and power cable of the smart array controller have been reserved 

on the auxiliary transformer side in the medium-voltage room before the delivery of the transformer 

station. 

Step 1 Take the conversion brackets out of the accessories. Install conversion brackets for the smart 

array controller. 
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Figure 5-8 Securing conversion brackets 

 

 

Step 2 Connect PE cable. 

Figure 5-9 Connect PE cable 

 

 

Step 3 Connect three-phase AC power cables. 
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Figure 5-10 Connect three-phase AC power cables 

 

 

Step 4 Connect the RS485 communications cable. 
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Figure 5-11 Connect the RS485  communications Cable 

 

 

Step 5 Connect the single-phase AC power cable. 

Figure 5-12 Connect the AC power cable 

 

 

Step 6 Use firestop putty to seal the cable hole in the container. 

----End 

5.7 Connecting Cables for the Distributed Power System  

Connecting Cables for the Distributed Power System 
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Context  

You have obtained the distributed power system and its auxiliary materials. 

Table 5-2 Material 

No. Component  Code 

1 PSU 02311LLC (02311MAM) 

2 Lithium battery 01073568 

3 Ground cable of the PSU (16 

mm2) 

25030429 

4 AC input and output power 

cables 

25030386 

5 Signal cable between the UPS 

and the SACU 

04080342 

6 Power cable 04151856 

7 Signal cable between the PSU 

and the lithium battery 

04080441 

8 Ground cable between the 

PSU and the lithium battery 

(10 mm2) 

04151857 

9 Wall mounting kit 21153226 

10 Fitting bag (including 

terminals, labels, tubes, and 

cable ties) 

02231YSG 
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Figure 5-13 Wiring diagram 

 

 

Figure 5-14 Installation position for distributed power system 

 

 

Procedure 

Step 1 Install the distributed power system. 

1. Install the wall mounting kit. 
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Figure 5-15 Installing the wall mounting kit 

 

 

2. Move the mounting kit from the rear of the lithium battery to the left side, and install the 

lithium battery on the wall. 

Figure 5-16 Installing the lithium battery 

 

 

3. Install the connecting kit and combine the PSU with the lithium battery. 
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Figure 5-17 Installing the PSU 

 

 

4. Install the connecting plate. 

Figure 5-18 Installing the connecting plate 

 

 

Step 2 Connect the ground cable. 
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Figure 5-19 Connecting the ground cable 

 

 

Step 3 Connect the cables between the PSU and lithium battery. 

Figure 5-20 Connecting cables 
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Step 4 Remove the jumper between 1UPS-0-L and 1UPS-1-L. Remove the jumper between 

1UPS-0-N and 1UPS-1-N. Connect the AC power cables. 

Figure 5-21 Connecting the AC power cables 

 

 

Step 5 Connect the signal cable for the SACU. 
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Figure 5-22 Connecting the signal cable for the SACU 

 

 

----End 
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6 Check Before Power-On 

Routine Check  

No. Check Item  Acceptance Criterion  

1 Equipment 

appearance 

 ̧ The equipment is intact, and free from rust and paint 

flake-off. Repaint areas with paint flake-off (if any). 

 ̧ The labels on the equipment are legible. The damaged 

labels must be replaced in time. 

2 Cable 

appearance 

 ̧ Cable sheathings are properly wrapped and free from 

obvious damage. 

 ̧ Hoses that contain cables are intact. 

3 Cable 

connection 

 ̧ Cables are connected in the designed positions. 

 ̧ Terminals are prepared as required and securely connected. 

 ̧ Labels on both ends of each cable are clear and specific, 

and attached in the same direction. 

4 Cable routing  ̧ Strong-current and weak-current cables must be routed 

separately. 

 ̧ Cables are neat and tidy. 

 ̧ The joints of cable ties are evenly cut without burrs. 

 ̧ Cables are placed properly and not tense at turning points. 

 ̧ Cable routes are straight and smooth, and do not intersect 

inside a cabinet. 

5 Container 

tidiness 

The container is clean and tidy inside, without any unnecessary 

cables, cable heads, terminals, or tools. No obvious garbage is 

found outside the equipment. 

 

Container Check  

No. Check Item  Acceptance Criterion  

1 Installation  ̧ The installation conforms to the design requirements. 

 ̧ The container is level, and each door can be opened 
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No. Check Item  Acceptance Criterion  

properly. 

2 Appearance There is no crack, dent, or scratch on the container surface. 

Repaint areas with paint flake-off (if any). 

3 Container 

grounding 

Each container has at least two ground points and is grounded 

securely with a ground resistance of 0.1 ohm or less. 

4 Accessories The number and positions of external accessories conform to 

design requirements. 

5 Icon All icons are correct, clear, and complete. 

 

Low -Voltage Cabinet Check  

No. Check Item  Acceptance Criterion  

1 Circuit breaker The air circuit breaker and MCCB are turned off. The setting 

value of the circuit breaker must match that provided by the 

user. 

2 Copper bar The copper bar is not deformed, and no foreign matter is on the 

copper bar. 

3 Fuse-switch-dis

connector 

Measure the fuse resistance. The resistance of three phases 

should be small and their resistance should be close. 

4 SPD The SPD indicator is green. 

5 Ammeter, 

voltmeter 

The ammeter and voltmeter display no information. 

6 Cable The cable inlet installation bolts are tightened, and the cables 

are not loose. 

7 Cable hole 

sealing 

The cable inlet hole has been sealed. 

8 Component Each component is intact. 

9 Foreign matter Clear all foreign matter in the switchgear, such as tools and 

remaining materials. 

 

Transformer Check  

No. Check Item  Acceptance Criterion  

1 Appearance There is no crack, dent, or scratch on the transformer surface. 

2 Oil leakage No oil leakage occurs on the transformer surface. 

3 Oil temperature The oil temperature indicator of the transformer is close to the 

ambient temperature. The cover of the oil temperature meter is 
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No. Check Item  Acceptance Criterion  

installed securely, the surface is clean, and the glass is intact. 

The temperature measurement loop is complete and intact. 

4 Oil level The indication of the oil level gauge of the transformer is 

consistent with the oil level curve. 

5 Pressure relief 

valve 

The fuse link of the pressure release valve has been removed, 

and the pressure release valve does not work. 

6 Gas relay There is no gas inside the gas relay. If there is a small amount 

of gas, the air can be exhausted through the gas release plug. 

The butterfly valve is open. 

7 Dehydrating 

breather 

The silica gel particles are dry and white. 

If more than half of the silica gel turns light yellow, replace the 

silica gel. 

8 Off-load tap 

changer 

The off-load tap changer is set according to the requirements 

of the user. If there is no special requirement, set it to the rated 

level (level 3). 

When setting the level, open the handle. After adjusting the 

level, close the handle to the slot. 

After the check is complete, tighten the protective cover for the 

level switch. 

9 Foreign matter There is no packing residue on the transformer surface, and 

there is no foreign matter in the transformer room. 

10 Oil leak 

ventage 

The oil leak ventage of the transformer room is not blocked. 

11 Screen door The double-swing screen door of the transformer room is 

closed and locked. 

 

Ring Main Unit Check 

No. Check Item  Acceptance Criterion  

1 Appearance There is no crack, dent, or scratch on the cabinet surface. 

2 Gas The SF6 barometer pointer is in the green zone. 

3 Protective 

device 

If there is a relay protection tester or current source, check the 

value settings of the protective device, including the set value, 

control word, and soft clamping plate. The set value must 

match that provided by the user. 

4 Trip 

enable/disable 

slicer 

Check that the trip enable/disable slicer has been put into 

operation. 

5 Door of power 

cable room 
The door of power cable room is closed. 
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No. Check Item  Acceptance Criterion  

6 Power supply in 

the cabinet 

The auxiliary AC power circuit breaker in the cabinet is 

switched on. 

7 Foreign matter Clear all foreign matter in the ring main unit, such as tools and 

remaining materials. 
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7 Powering On the System  

The handover test and system power-on need to be carried out by professional electrical 

technicians in accordance with local regulations according to relevant standards of the country 

or region. 

 

 

After the handover test is complete, install the lightning arrester for the circuit breaker cabinet. 

For details, refer to the installation guide of the lightning arrester. 
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8 Man -Machine Interaction  

8.1 Viewing Running Information  

The measurement and control device is used for analog parameter collection, non-power 

protection, remote control, and communication. It implements remote management and 

automatic monitoring of the equipment at the booster station. 

 
For details about the measurement and control device, see the user guide. 

8.2 Remote Control  

Adding a Device by Importing a Configuration File  

 

 

If the SmartLogger software version is earlier than V200R002C20SPC116, you can add a 

device by importing a configuration file. The figure is for reference only. 

Step 1 Configure an information point table and generate a .cfg file based on the Modbus protocol. 

Step 2 Log in to the SmartLogger WebUI as Advanced User. 
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Figure 8-1 Login page 

 

 

Parameter Description  

Language Select the language as required. 

User Name Supports Common User, Advanced User, 

and Special User. 

Select Advanced User. 

Password  ̧ Initial password: Changeme. 

 ̧ Use the initial password upon first 

power-on and change it immediately 

after login. To ensure account security, 

change the password periodically and 

keep the new password in mind. Not 

changing the initial password may cause 

password disclosure. A password left 

unchanged for a long period of time may 

be stolen or cracked. If a password is 

lost, devices cannot be accessed. In these 

cases, the user is liable for any loss 

caused to the PV plant. 

 

Step 3 Set RS485 parameters for the equipment to connect to the COM port. 
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Figure 8-2 Setting RS485 parameters 

 

 

Parameter Description  Example: transformer 
station default value  

Protocol Protocol, Baud rate, Parity , and Stop 

Bit  should be consistent with those of 

the transformer station. 

Set this parameter to Modbus. 

Baud rate Set this parameter to 9600. 

Parity Set this parameter to None. 

Stop Bit Set this parameter to 1. 

Start address Start address Ò Communication address 

of the transformer station Ò End address 

Retain the default value 1. 

End address Retain the default value 247. 

 

Step 4 Import the .cfg file. 

Figure 8-3 Importing the configuration file 

 

 

Step 5 Add user-defined devices. 
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Figure 8-4 Adding devices 

 

 

Parameter Description  

Device Type Supports user-defined device 1/2/3/4/5. 

Select a device based on the generated .cfg 

file. For example, import the 

modbus_equip_custom_1.cfg file. If the 

number in the file is 1, select Custom 

Device 1. 

Port number Set this parameter based on the actual COM 

port number of the transformer station. 

Address Set this parameter based on the actual 

address of the transformer station. 

 

Step 6 Check the running information to ensure that the transformer station data is correct. 

----End 

Adding a Device Directly  

 

 

If the SmartLogger software version is V200R002C20SPC116 or later, you can directly add a 

device. The figure is for reference only. 

Step 1 Log in to the SmartLogger WebUI as Advanced User. 
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Figure 8-5 Login page 

 

 

Parameter Description  

Language Select the language as required. 

User Name Supports Common User, Advanced User, 

and Special User. 

Select Advanced User. 

Password  ̧ Initial password: Changeme. 

 ̧ Use the initial password upon first 

power-on and change it immediately 

after login. To ensure account security, 

change the password periodically and 

keep the new password in mind. Not 

changing the initial password may cause 

password disclosure. A password left 

unchanged for a long period of time may 

be stolen or cracked. If a password is 

lost, devices cannot be accessed. In these 

cases, the user is liable for any loss 

caused to the PV plant. 

 

Step 2 Set RS485 parameters for the equipment to connect to the COM port. 
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Figure 8-6 Setting RS485 parameters 

 

 

Parameter Description  Example: transformer 
station default value  

Protocol Protocol, Baud rate, Parity , and Stop 

Bit  should be consistent with those of 

the transformer station. 

Set this parameter to Modbus. 

Baud rate Set this parameter to 9600. 

Parity Set this parameter to None. 

Stop Bit Set this parameter to 1. 

Start address Start address Ò Communication address 

of the transformer station Ò End address 

Retain the default value 1. 

End address Retain the default value 247. 

 

Step 3 Add transformer station. 

Figure 8-7 Adding devices 

 

 

Parameter Description  

Device Type Set this parameter to STS. 



STS-(2500K, 6000K) Smart Transformer Station 

User Manual 8 Man-Machine Interaction 

 

Issue 01 (2019-06-20) Copyright © Huawei Technologies Co., Ltd. 58 

 

Parameter Description  

Port number Set this parameter based on the actual COM 

port number of the transformer station. 

Address Set this parameter based on the actual 

address of the transformer station. 

 

Step 4 Check the running information to ensure that the transformer station data is correct. 

Figure 8-8 Querying equipment status 

 

 

Tab Function  Description  

Teleindication To view the device status, such as the 

on and off status of a circuit breaker. 

N/A 

Telemetering To view the real-time data of the 

device, such as the voltage. 

N/A 

Telecontrol To control the on and off status of the 

air circuit breaker of the low-voltage 

cabinet and the circuit breaker of the 

ring main unit remotely. 

Delivers commands based 

on situations. 

Performance Data To export device logs. N/A 

About To view the serial number and 

communication-related information of 

devices. 

N/A 

----End 
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9 System Maintenance  

9.1 Shutdown and Power -Off  

To power off the equipment system, perform the following operations: 

1. Strictly follow the relevant power operation procedure. Wear high-voltage insulation 

gloves, insulation shoes, and safety helmets. Use operation levers. 

2. Turn off AC input switches in the low-voltage cabinet. 

3. Switch off the air circuit breaker and the PT loop. 

4. After checking that the two air circuit breakers are switched off, switch off the circuit 

breaker of cabinet V (cabinet G2) of the ring main unit. Then turn off the isolation 

switch. 

5. If the power indicator indicates no power supply, ensure that the V cabinet (G2 cabinet) 

of the ring main unit is grounded according to operation instructions on the panel of the 

ring main unit. 

6. Perform the preceding operations without powering off the circuit. After the ground 

cable is connected to the low-voltage cabinet, check and repair the transformer and 

low-voltage cabinet. To facilitate the power-off maintenance of the transformer station, 

turn off the upper-level cabling cabinet. Ensure that the circuit is not energized, turn off 

the load switch of cabinet C of the ring main unit, turn on the ground switch of the 

upper-level cabling cabinet and cabinet C of the ring main unit, and check and repair the 

rain main unit. 

9.2 Routine Maintenance  

Routine inspection and maintenance must comply with relevant regulations of the electric 

utility.  

The inspection, maintenance, and repair can only be performed by trained personnel who are 

familiar with the equipment. The personnel must be certified and comply with the safety 

regulations issued by the electric utility. 

 

 

Before check, maintenance, and repair, ensure that: 
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 ̧ The high-voltage power supply is disconnected. 

 ̧ There is no possible feedback power supply at the high-voltage cable outlet. 

 ̧ There is no operation at the high-voltage cable outlet. 

 ̧ All auxiliary power supplies must be disconnected, and have no power supply. 

Table 9-1 Maintenance list 

No. Check Item  Check Method  Maintenance 
Interval  

1 System running 

status and cleanness 

Check whether the equipment and internal equipment 

are damaged or deformed. 

Monthly 

Check whether there is any abnormal sound or 

vibration when the equipment is running. 

Check whether the temperature inside the equipment 

or the temperature of the equipment shell is too high. 

Check whether warning labels are clear and replace 

them if necessary. 

Check whether the humidity and dust in the 

equipment are heavy, and clean the equipment. 

2 Cable connection Check whether power cables are loose. If so, properly 

connect them according to specified torques. 

The first inspection 

is half a year after 

the initial 

commissioning. 

From then on, 

perform the 

inspection once 

every two years. 

Check whether power cables and control cables are 

damaged and whether the cable exterior in contact 

with the metallic surface is scratched. 

Check whether the insulation binding tapes on the 

wiring terminals of power cables are flaked. 

3 Air intake and 

exhaust vents 

Check whether the air intake filter and exhaust 

channel of the equipment are normal. 

Once every three to 

six months 

Clean or replace the air filter. 

4 Heat exchanger Check the working status of the heat exchanger. The first inspection 

is half a year after 

the initial 

commissioning. 

From then on, 

perform the 

inspection once 

every half to one 

year. 

Check whether the heat exchanger produces abnormal 

sounds during operation. 

5 Device maintenance For the maintenance of various equipment inside, 

refer to the related manuals. 

N/A 

6 Low-voltage 

cabinet 

Check the voltage, current, and on/off indicator of the 

low-voltage input cabinet. Check whether the actual 

indication is normal. 

Monthly 
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No. Check Item  Check Method  Maintenance 
Interval  

Check whether the measurement and control 

equipment displays normally. 

Check whether the SPD indicator is normal or faulty 

(red). 

Check whether the cables to the primary and 

secondary control loops are securely connected. 

Check whether the bolts of the AC input power cable 

are tightened properly, and whether there is any gap in 

the cable hole. 

Check whether there is condensation on the internal 

side panel and top cover. 

Test the SPD. Check whether the cables to the 

primary and secondary loops are secured. 

Annual 

Drive test for the low-voltage cabinet. Once every three 

years 
Maintain the internal dynamic contact of the circuit 

breaker, and perform a preventive test on the 

controller. 

7 Transformer Check the oil level meter indication of the 

transformer. If the oil level is low, power off the 

transformer and refill it in time. 

Monthly 

Check whether there is oil leakage around the pressure 

release valve. If yes, tighten the valve. 

Check whether there is oil leakage on the phase 

sleeves of the high-voltage and low-voltage cabinets. 

If yes, tighten the valve. 

Check whether there is oil leakage on the joint 

between the heat sink of the transformer and the 

flange of the oil tank. If yes, tighten the valve in time. 

Check whether the real-time temperature of the oil 

surface temperature controller is normal. If the 

difference between the temperature controller and the 

data collector is greater than 1°C, the temperature 

controller is faulty and needs to be repaired in time. 

Check whether the sound of the transformer is normal 

during operation. If there are abnormal noises, power 

off the transformer and repair it. 

Check whether the collector box of the gas relay is 

filled with oil and whether there is air. If yes, take air 

samples or exhaust air. 

Check whether the dehydrating breather is damp or 

blocked with foreign matters. If the dehydrating 



STS-(2500K, 6000K) Smart Transformer Station 

User Manual 9 System Maintenance 

 

Issue 01 (2019-06-20) Copyright © Huawei Technologies Co., Ltd. 62 

 

No. Check Item  Check Method  Maintenance 
Interval  

breather is abnormal, replace it in time. 

Test the transformer oil (chromatographic analysis). Annual 

Clean the transformer, and tighten the bolts on the lap 

surface. 

Test the insulation, DC resistance, and voltage ratio of 

the transformer, and perform the voltage withstanding 

and micro water tests on the transformer oil. 

Once every three 

years 

8 Ring main unit Check the SF6 air pressure meter to see whether the 

pointer is in the green range. If the pointer is close to 

red, stop running it in time and supply it with air. 

Monthly 

Check the electric indicator to see whether the 

L1/L2/L3 indicator is normal. If not, replace the 

L1/L2/L3 indicator. 

Test the ring main unit SPD, and tighten the bolts of 

power cables. 

Annual 

Perform manual operation tests on the operating 

mechanism to check the flexibility. 

Perform a leakage test on the SF6 to check air leakage. Once every three 

years 

9 Other equipment Replace the damaged lights in time. If necessary 

Replace the damaged smoke sensor in time. 

Replace the temperature and humidity controller in 

time. 

 

9.3 Troubleshooting  

Alarm Name  Signal 
Meaning  

Fault Cause Troubleshooting Suggestion  

Transformer 

pressure release 

Tripping 

signal 

 ̧ The transformer is 

short-circuited. 

 ̧ The transformer is not 

breathing well. 

 ̧ The pressure relief valve is 

faulty. 

 ̧ The transformer is not 

properly operated during oil 

recharge. 

1. A short circuit fault usually 

affects the gas relay from which 

you can take the gas sample first. 

 ̧ If the gas is colorless, 

odourless, and not flammable, 

it is air. In this case, identify 

the air inlet and the reason for 

air intake, which may be 

improper oil charge. 

 ̧ If the gas has a peculiar smell 

or even flammable, it 
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Alarm Name  Signal 
Meaning  

Fault Cause Troubleshooting Suggestion  

indicates that an internal fault 

occurs. In this case, you need 

to take the oil sample to 

conduct chromatograph 

analysis to further identify the 

cause. If the cause is 

unidentified, the transformer 

cannot be put into operation 

until the fault is rectified. 

(Note: If a major internal fault 

indeed occurs, the transformer 

is damaged and cannot be 

repaired onsite but only be 

replaced.) 

2. According to the discoloration of 

the silica gel in the transformer, 

check whether the silica gel in the 

dehydrating breather is severely 

damp and whether the silica gel 

exceeds 2/3 of the dehydrating 

breather. Check whether the pipes 

are blocked by filling nitrogen. 

3. The expander, an elastic element 

of the pressure relief valve, does 

not work smoothly, thin films are 

damaged since the bolts securing 

them are too tight, or the sealing 

ring of the pressure relief port is 

damaged (Check whether oil 

leakage occurs at the port using a 

piece of paper or a strip of white 

cloth). In this case, replace the 

thin films or contact the 

manufacturer. 

4. When the transformer is being 

repaired or installed, the oil 

charge method is improper. As a 

result, the gas in the upper part of 

the conservator is not exhausted 

as required. Power off the 

transformer and refuel it until the 

oil is over the conservator. Then, 

release oil to an appropriate level 

by referring to the oil 

temperature/level curve. 

Transformer heavy 

gas tripping 

Tripping 

signal 

 ̧ The transformer is 

short-circuited. 

 ̧ The gas relay loop is faulty. 

 ̧ The transformer is not 

properly operated during oil 

1. Check whether there are obvious 

bumps and dents on the shell of 

the transformer, whether the 

container leaks oil, and whether 

the pressure relief device is 

sprayed with oil. If yes, it 
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Alarm Name  Signal 
Meaning  

Fault Cause Troubleshooting Suggestion  

recharge. 

 ̧ The gas relay misbehaves. 

indicates that a serious internal 

fault occurs. If no, take the gas 

sample from the gas relay first. 

 ̧ If the gas is colorless, 

odourless, and not flammable, 

it is air. In this case, identify 

the air inlet and the reason for 

air intake, which may be 

improper oil charge. 

 ̧ If the gas has a peculiar smell 

or even flammable, it 

indicates that an internal fault 

occurs. In this case, you need 

to take the oil sample to 

conduct chromatograph 

analysis to further identify the 

cause. If the cause is 

unidentified, the transformer 

cannot be put into operation 

until the fault is rectified. 

(Note: If a major internal fault 

indeed occurs, the transformer 

is damaged and cannot be 

repaired onsite but only be 

replaced.) 

2. If there is no gas, check whether 

the wire post and lead wire 

between the secondary loop and 

the gas relay are well insulated. 

3. When the transformer is being 

repaired or installed, the oil 

charge method is improper. As a 

result, the gas in the upper part of 

the conservator is not exhausted 

as required. Power off the 

transformer and refuel it until the 

oil is over the conservator. Then, 

release oil to an appropriate level 

by referring to the oil 

temperature/level curve. 

4. Check whether there is any 

violent vibration in the local area, 

whether the gas relay leaks oil, 

and whether the secondary cable 

is corroded. 

Transformer light 

gas 

Alarm signal  ̧ A minor fault occurs on the 

transformer and a small 

amount of gas is generated. 

 ̧ The transformer leaks oil. 

 ̧ The transformer is not 

1. Take the gas sample from the gas 

relay. If the gas is colorless, 

odourless, and not flammable, it 

is air. In this case, identify the air 

inlet and the reason for air intake, 
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Alarm Name  Signal 
Meaning  

Fault Cause Troubleshooting Suggestion  

properly operated during oil 

recharge. 

 ̧ The gas relay or the 

secondary loop is faulty. 

 ̧ The gas relay misbehaves. 

which may be improper oil 

charge. If the gas has a peculiar 

smell or even flammable, it 

indicates that an internal fault 

occurs. In this case, power off 

and maintain the transformer. 

You need to take the oil sample 

to conduct chromatograph 

analysis. 

2. Check the seal and weld of the oil 

tank for oil leakage. If the gas 

relay misbehaves due to the oil 

level decrease, check whether the 

oil level complies with the oil 

temperature/level curve. Power 

off and recharge the transformer 

if necessary. 

3. When the transformer is being 

repaired or installed, the oil 

charge method is improper. As a 

result, the gas in the upper part of 

the conservator is not exhausted 

as required. Power off the 

transformer and refuel it until the 

oil is over the conservator. Then, 

release oil to an appropriate level 

by referring to the oil 

temperature/level curve. 

4. If there is no gas, check whether 

the wire post and lead wire 

between the secondary loop and 

the gas relay are well insulated. 

5. Check whether there is any 

violent vibration in the local area, 

whether the gas relay leaks oil, 

and whether the secondary cable 

is corroded. 

Transformer 

ultra-high oil 

temperature 

tripping 

Tripping 

signal 

 ̧ The transformer is 

overloaded. 

 ̧ A fault occurred in the 

transformer. 

 ̧ The secondary loop of the 

transformer is faulty. 

1. Check whether the cooling oil 

level of the transformer is low, 

and whether the temperature 

sensor is abnormal. Rule out the 

possibility that the high 

temperature is caused by the 

transformer itself. 

2. Check the transformer load. 

Generally, the oil -immersed 

transformer can run overload for 

a few hours. However, the long 

overload would raise the 

transformer temperature 

continuously, resulting in 
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Alarm Name  Signal 
Meaning  

Fault Cause Troubleshooting Suggestion  

overcurrent and high-voltage 

tripping. Check the load using the 

ammeter of the low-voltage 

cabinet. If the trip is caused by 

overload, you are advised to 

reduce the operating load. 

Transformer high 

oil level 
Alarm signal  ̧ The oil level is abnormal 

because of oil leakage, 

water leakage, or other 

accidents. 

 ̧ The change of oil 

temperature is related to 

load conditions and the 

ambient temperature. If the 

oil level changes are 

inconsistent with these 

factors, the oil level may be 

false. Reasons for the false 

oil level: The oil label pipe 

is blocked or the exhaust 

vent of the explosion-proof 

pipe is blocked. 

1. If gas relay protection is 

available, remove the trip circuit 

to prevent accidental tripping. 

2. O&M personnel need to check 

the oil level gauge frequently. If 

the oil level is too high, drain 

some oil. 

3. If the oil conserver or the 

explosion-proof pipe sprays oil 

abnormally, cut off the power 

supply of the transformer 

immediately to prevent the spread 

of fault and accident. 

Transformer low oil 

level 

Alarm signal  ̧ The transformer is leaking 

oil or is infiltrated with oil 

for a long time. 

 ̧ After oil is drained due to 

maintenance, repair, or 

tests, the oil is not refilled 

to the normal level in time. 

 ̧ A false low oil level alarm 

is generated due to the 

secondary loop. 

1. Check the secondary loop for 

false actions. 

2. If the action is correct, refill oil to 

the transformer. 

Transformer high 

oil temperature 

Alarm signal  ̧ The transformer is 

overloaded. 

 ̧ The heat dissipation 

channel is blocked. 

 ̧ A false alarm is generated 

due to the secondary loop. 

1. Check whether the transformer is 

overloaded. If so, the high oil 

temperature alarm is generated in 

some scenarios. 

2. Check whether the heat 

dissipation channel of the 

transformer is blocked. 

3. Check whether the actual oil 

temperature of the transformer is 

false. 

Heat exchanger 

faulty 

Alarm signal Heat exchanger is damaged. Check whether the heat exchanger is 

faulty. Replace the heat exchanger. 

Low-voltage 

incoming cable 

circuit breaker 

Tripping 

signal 

A short circuit or false tripping 

occurred. 

Check whether the low-voltage 

busbar is short-circuited or the 

branch loop is short-circuited, and 
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Alarm Name  Signal 
Meaning  

Fault Cause Troubleshooting Suggestion  

tripping the MCCB has no action. 

Do not turn on the switch before the 

fault is rectified. 

Temperature and 

humidity controller 

overtemperature 

Alarm signal The heat exchanger is faulty. 

As a result, the temperature 

inside the container exceeds the 

upper threshold. 

1. Check whether the temperature 

and humidity controller works 

properly. If not, replace it. 

2. Check whether the heat 

exchanger works properly. If not, 

replace it. 

Smoke sensor 

action 

Alarm signal A fire or false alarm is 

generated inside the 

transformer station. 

1. Check whether there is a fire 

onsite. If there is a fire in the 

low-voltage cabinet, switch off 

the medium-voltage circuit 

breaker immediately. 

2. If it is in the ring main unit, 

switch off the circuit breaker on 

the main station side of the 

equipment. 

Ring main unit SF6 

low pressure 

Alarm signal An SF6 gas leakage or a false 

alarm occurs in the ring main 

unit. 

1. Check whether there is an SF6 gas 

leakage. If the SF6 air gauge 

pointer is in the yellow area, the 

ring main unit can still work. 

Contact Huawei technical 

support. 

2. If the SF6 air gauge pointer is in 

the red area, disconnect the upper 

layer ring main unit of the 

transformer station immediately. 

The 

medium-voltage 

circuit breaker of 

the transformer 

cannot be turned off 

Alarm signal The operation loop of the 

circuit breaker is faulty. 

Therefore, the remote turn-off 

fails. 

Check the operation loop of the 

circuit breaker. 

Energy not stored 

for the 

medium-voltage 

circuit breaker of 

the transformer 

Alarm signal Energy is not stored for the 

circuit breaker spring of the 

medium-voltage transformer 

cabinet. 

1. After the energy is stored, the 

signal will disappear in a few 

seconds. 

2. If the signal is still on, check the 

energy storage loop. 

Transformer 

medium-voltage 

side fast 

disconnection 

protection 

Tripping 

signal 

The transformer is 

short-circuited or the 

medium-voltage cable is faulty. 

Transformer protection action. Do 

not switch on the medium-voltage 

circuit breaker before the fault is 

rectified. 

Transformer 

medium-voltage 

side overcurrent 

protection 

Tripping 

signal 

The transformer is overloaded 

or a short circuit occurs on the 

low-voltage side but the 

low-voltage circuit breaker 

Transformer protection action. Do 

not switch on the medium-voltage 

circuit breaker before the fault is 

rectified. 
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Alarm Name  Signal 
Meaning  

Fault Cause Troubleshooting Suggestion  

takes no action. 

 

 
If you cannot rectify faults with the measures listed in troubleshooting suggestions, contact Huawei 

technical support. 

9.4 Component Replacement  

 

 
 ̧ For details about how to replace a component inside the transformer station, see the 

component installation guide. 

 ̧ Before replacement, check that a spare component of the same model is available and 

functional. 

 ̧ When replacing the component, disconnect the power supply. High voltage is dangerous. 

Do not operate with power on. 

 ̧ Replace components not listed in this document following manufacturer instructions. 

 ̧ Dispose of faulty components in accordance with the local disposal act for waste electrical 

equipment. 

9.4.1 Replacing the Heat Exchanger  

If the heat exchanger is faulty and cannot be repaired during maintenance, power it off and 

replace it. 

Step 1 Disconnect cables from the heat exchanger. 

Step 2 Remove the screws from the heat exchanger, and remove the front panel and heat exchanger. 

Store the removed screws in proper places for future use. 

Step 3 Install the new heat exchanger and front panel, and tighten the screws. 

Step 4 Power on the heat exchanger. 

----End 

9.4.2 Replacing the Measurement and Control Devi ce 

If the measurement and control device is faulty and cannot be repaired during maintenance, 

power it off and replace it. 

Step 1 Unscrew the wiring terminals. 

Step 2 Unscrew the measurement and control device. 

Step 3 Install a new measurement and control device and tighten the screws. 
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Step 4 Secure the wiring terminals. 

----End 

9.4.3 Replacing the Power Meter  

If the power meter is faulty and cannot be repaired during maintenance, power it off and 

replace it. 

Step 1 Remove the power meter cables. 

Step 2 Remove screws from the power meter and remove the power meter. 

Step 3 Install the new power meter and tighten the screws. 

Step 4 Secure the power meter cables. 

----End 

9.4.4 Replacing the Temperature and Humidity Controller  

If the temperature and humidity controller is faulty and cannot be repaired during 

maintenance, power it off and replace it. 

Step 1 Remove the wiring terminals from the temperature and humidity controller. 

Step 2 Remove the screws from the controller and remove the controller. 

Step 3 Install the new controller and tighten the screws. 

Step 4 Connect the wiring terminals. 

----End 

9.4.5 Replacing the MCB  

If the MCB is faulty during maintenance, power it off and replace it. 

Step 1 Remove the cable from the faulty MCB. 

Step 2 Remove the faulty MCB. 

Figure 9-1 Removing the faulty MCB 
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Step 3 Install the new MCB. 

Step 4 Connect the cable to the new MCB. 

----End 

9.4.6 Replacing the Light  

If  the light is found damaged during maintenance, power it off and replace it. 

Step 1 Remove the faulty light. 

Step 2 Install the new light in the original position. 

----End 

9.4.7 Replacing the Smoke Sensor  

If the smoke sensor is found damaged during maintenance, power it off and replace it. 

Step 1 Hold the smoke sensor, and rotate it counterclockwise to remove it from the base. 

Step 2 Remove the smoke sensor cable. 

Step 3 Connect the cable to the new smoke sensor. 

Step 4 Insert the smoke sensor into the base and turn it clockwise until it locks in. 

----End 

9.4.8 Replacing the Fuse of the Fuse-Switch -Disconnector  

If the fuse cannot be used during maintenance, power it off and replace it. 

Step 1 Open the switch box of the fuse-switch-disconnector. 

Step 2 Remove the faulty fuse. 

Figure 9-2 Removing the faulty fuse 

 

 

Step 3 Install the new fuse and close the switch box of the fuse-switch-disconnector. 

----End 
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10 Technical Specifications  

Input  

Technical Specifications  STS-2500K STS-6000K 

Capacity 2500 kVA @50°C 6000 kVA @40°C 

Rated input voltage 800 V 800 V 

Frequency 50 Hz/60 Hz 50 Hz/60 Hz 

Maximum input current under 

rated voltage 

2199.6 A 2403 A 

 

Transformer  

Technical Specifications  STS-2500K STS-6000K 

Rated output voltage 20/22/30/33/34.5 kV 20/22/30/33/34.5 kV 

Tapping range ±2 x 2.5% ±2 x 2.5% 

Short-circuit impedance 6.5% (0 to +10%) @2800 kVA 6.5% (0 to +10%) @6000 kVA 

 

Protection  

Technical Specifications  STS-2500K STS-6000K 

IP rating of 

medium-voltage/low-voltage 

rooms 

IP54 IP54 

Surge protection Type II Type II 

(Optional) Surge protection Type I + II Type I + II 
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Common Parameters 

Technical Specifications  STS-2500K STS-6000K 

Dimensions (H x W x D) 6058 mm x 2896 mm x 2438 mm 6058 mm x 2896 mm x 2438 mm 

Weight < 15 t < 23 t 

Operating temperature ï25°C to +60°C  ï25°C to +60°C  

Relative humidity 0%ï95% RH 0%ï95% RH 

Highest operating altitude 2000m@50Hz/2500m@60Hz 2000m@50Hz/2500m@60Hz 

 

Feature Parameters 

Technical Specifications  STS-2500K STS-6000K 

Transformer type Oil-immersed Oil-immersed 

Transformer cooling type ONAN ONAN 

Transformer oil type Mineral oil Mineral oil 

Transformer winding connection a Dyn11 Dyn11-yn11 

Medium-voltage switchgear SF6, 12ï40.5 kV, 630 A, 3 feeders 

(CVC or equivalent cabinet), IAC 

A-FLR 20 kA/1s 

SF6, 12ï40.5 kV, 630 A, 3 feeders 

(CVC or equivalent cabinet), IAC 

A-FLR 20 kA/1s 

Low-voltage room ACB (2500 A/800 V/3P, 1 x 1 

PCS), MCCB (250 A/800 V/3P, 1 

x 13 PCS) 

ACB (2500 A/800 V/3P, 2 x 1 

PCS), MCCB (250 A/800 V/3P, 2 

x 15 PCS) 

Auxiliary transformer 5 kVA, Dyn11, 800 V/400 V 5 kVA, Dyn11, 800 V/400 V 

(Optional) Auxiliary transformer 50 kVA, Dyn11, transformer ratio 

defined by the user 

50 kVA, Dyn11, transformer ratio 

defined by the user 

 

Note a: When the AC low-voltage side is connected to the PID module, do not ground the 

neutral point of the transformer. 
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A FAQ 

A.1 How to Operate a Transformer  

 

 

When operating the transformer, ensure that the transformer is in the no-excitation state, that 

is, the high and low voltage sides of the transformer are not powered on. 

A.1.1 Adjusting the Off -Load Tap Changer  

The off-load tap changer can be used to adjust the transformer output voltage. When operating 

the changer, ensure that the transformer is in the no-excitation state, that is, the high and low 

voltage sides of the transformer are not powered on. 

When the voltage at the low-voltage side remains unchanged, the output voltages at the 

high-voltage side at different levels are as follows: 

 ̧ Level 1: standard voltage x 1.05 

 ̧ Level 2: standard voltage x 1.025 

 ̧ Level 3: standard voltage 

 ̧ Level 4: standard voltage x 0.975 

 ̧ Level 5: standard voltage x 0.95 

Step 1 Adjust the off-load tap changer to the level you need. 
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Figure A-1 Adjusting the off-load tap changer (to Level 1 for example) 

 

 

----End 

A.1.2 Removing the Fuse Link of the Pressure Release Valve  

Step 1 Remove the fuse link of the pressure release valve as shown in the following figure. 

Figure A-2 Removing the fuse link 

 

 

----End 
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A.1.3 Installing the Dehydrating Breather  

Step 1 Remove the flange cover from the position to install the dehydrating breather. 

Step 2 Secure the dehydrating breather. 

 

 

There is a sealing washer between the flange cover and dehydrating breather. When tightening 

the bolt, ensure that the sealing washer is 1/4 compressed in height. 

Figure A-3 Securing the dehydrating breather 

 

 

Step 3 Remove the end cover from the dehydrating breather. 

Step 4 Add clean transformer oil to 1/2-2/3 depth of the end cover. 

Step 5 Reinstall and secure the end cover. 
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Figure A-4 Securing the end cover 

 

 

----End 

A.1.4 Releasing Gas Through the Gas Relay  

When you see gas through the glass window of the gas relay, you need to release the gas. 

Step 1 Open the cover of the gas relay. 

Step 2 Remove the nut from the bleeder plug screw. 

Step 3 Loosen the bleeder plug screw. The gas gradually runs out until the oil drops. 
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Figure A-5 Releasing the gas in the gas relay 

 

 

Step 4 Tighten the bleeder plug screw, put the nut back, and reinstall the cover of the gas relay. 

----End 

A.1.5 Draining Oil from the Transformer  

If the transformer is filled with oil during transportation, drain some oil from the transformer 

after arrival. 

Prepare the following tools: clean steel hose, oil tank whose volume is N x 200 L (N refers to 

the number of transformers), rag, wrench (16-18, 17-19, and 22-24), adjustable wrench (300 

mm x 38 mm), hose connector for draining oil, and hose clip. 
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Figure A-6 Hose connector for oil draining 

 

(A) Oil drain valve, for the hose 

with a 60 mm diameter 

(B) Oil feeding and drain valve for the oil cabinet, 

for the hose with a 35 mm diameter 

 

The transformer has two oil drain ventages: DN50 cast-iron oil drain valve at the bottom of 

the transformer and DN25 copper oil feeding and drain valve at the bottom of the oil cabinet. 

The oil drain valve is recommended. 

Step 1 Ensure that the oil drain valve is switched off. 

Step 2 Remove the cover from the oil drain valve. 

Step 3 Secure the hose connector. Connect one end of the steel hose to the hose connector and the 

other end to the oil tank. 
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Figure A-7 Connecting the hose connector 

 

 

Step 4 Open the oil drain valve. The oil slowly moves from the transformer to the oil tank. 

Step 5 Check the position indicated by the oil level gauge according to the local ambient temperature 

and oil level curve. When the transformer oil drops to the corresponding indication position, 

stop oil draining. 

Step 6 Close the oil drain valve and remove the hose connector and hose. 

Step 7 Reinstall the cover on the oil drain valve. 

----End 

A.2 How to Repair Paint Damage on the Container  

Prerequisites  
 ̧ Do not repair paint outdoors under bad weather conditions if no shelter is available. 

 ̧ You have prepared the required paint that matches the color palette delivered with 

equipment. 

Context  

The container should be intact. If paint has flaked off in a specific area, repaint that area. 

 
Check the damage to the container paint and prepare appropriate tools and materials. The number of 

materials depends on site requirements. 
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Table A-1 Paint repair description 

Paint Damage Tools and 
Materials  

Procedure Description  

Slight scratch (steel 

base material not 

exposed) 

Spray paint or paint, 

brush (required for 

repainting a small 

area), fine 

sandpaper, 

anhydrous alcohol, 

cotton cloth, and 

painting gun 

(required for 

repainting a large 

area) 

Steps 1, 2, 4, and 5 1. For the color of 

the finish coat 

(acrylic acid 

paint), see the 

delivered color 

palette and 

pantone No. 

specified on it. 

2. For a few 

smudges, 

scratches, or rust, 

manual paint 

spraying or paint 

brushing is 

recommended. 

3. For many 

scratches or 

large-area 

smudges and 

rust, use a 

painting gun to 

spray paint. 

4. The paint coating 

should be thin 

and even. Paint 

drops are 

prohibited on the 

coating. The 

surface should be 

smooth. 

5. Leave the 

repainted area for 

about 30 minutes 

before 

performing any 

further operation. 

Smudges and rust 

that cannot be wiped 

off 

Deep scratch 

(primer damaged, 

steel base material 

exposed) 

Spray paint or paint, 

zinc-rich primer, 

brush (required for 

repainting a small 

area), fine 

sandpaper, 

anhydrous alcohol, 

cotton cloth, 

painting gun 

(required for 

repainting a large 

area) 

Steps 1, 2, 3, 4, and 

5 

Logo and pattern 

damage 

Seek help from Huawei technical support 

for a detailed painting solution. Frontline 

personnel can turn to local advertisement 

coating suppliers. 

Dent 1. If a dent is less than 100 mm2 in area and 

less than 3 mm in depth, fill the dent 

with Poly-Putty base and then perform 

the same operations as those for 

processing deep scratches. 

2. If a dent is greater than 100 mm2 in area 

or greater than 3 mm in depth, ask the 

local supplier for an appropriate 

repainting solution. 

 

Procedure 

Step 1 Gently polish the damaged areas using fine sandpaper to remove smudges or rust. 



STS-(2500K, 6000K) Smart Transformer Station 

User Manual A FAQ 

 

Issue 01 (2019-06-20) Copyright © Huawei Technologies Co., Ltd. 81 

 

Figure A-8 Polishing a damaged area using sandpaper 

 

 

Step 2 Dip a piece of cotton cloth into anhydrous alcohol and wipe the polished or damaged area to 

remove the dirt and dust. Then wipe off the alcohol with a clean and dry cotton cloth. 

Figure A-9 Wiping a polished or damaged area using anhydrous alcohol 

 

 

Step 3 Paint zinc-rich primer on the damaged coat using a brush or painting gun. 

 

 
 ̧ If the base material is exposed in the area to be repaired, apply epoxy zinc-rich primer, 

wait until the paint has dried, and then apply acrylic acid top coating. 

 ̧ Select epoxy zinc-rich primer or acrylic acid top coating with a color the same as the 

surface coating color of the equipment. 

Step 4 Apply paint evenly to the damaged area based on the damage degree of the paint using a spray 

bottle, brush, or painting gun until all damage traces are invisible. 
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 ̧ Ensure the painting is thin, evenly, and smooth. 

 ̧ In the case that a container pattern has different colors, to prevent undamaged areas and 

those with different colors as the damaged area from being polluted during repainting, 

cover such areas using white paper and adhesive tape before repairing paint. 

Figure A-10 Repainting a damaged area 

 

 

Step 5 Wait for 30 minutes and check whether the painting meets the requirements. 

 
 ̧ The color of the repainted part should be the same as surrounding areas without bulging or traces of 

damages, and the paint should not flake off. 

 ̧ If you choose to spray paint instead of applying paint using a brush, it is recommended that you 

spray paint three times before checking the result. If the color does not meet the requirements, paint 

more times until the painting meets the requirements. 

----End 

A.3 How to Secure an Open Door and the Low -voltage 
Cabinet Door  

Securing an Open Door  

After opening a door, you can secure it using the sling on the door. After finishing operating, 

withdraw the sling to close the door. 
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Figure A-11 Securing an open door 

 

 

Figure A-12 Securing two open doors 

 

 

Securing the Low -voltage Cabinet Door  

After opening the low-voltage cabinet door, secure it using a support pole. After finishing 

operating, withdraw the support pole to close the door.The figure is for reference only. 
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Figure A-13 Securing the low-voltage cabinet door 

 

 

A.4 How to Lay out Auxiliary Power Cables for Sites  

To connect auxiliary power cables, refer to the electrical drawing of the low-voltage 

cabinet.The figure is for reference only. 

Figure A-14 Cabling 

 




