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About This Document

Overview

This document describes the SZTS00K and STS000K smart transformer station

(transformer station for short) in terms of its installation, electrical connections,
commissioning, maintenance,datmoubleshooting. 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

/A DANGER In_dicates an imminently haza_rd_osimation 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

/\ CAUTION Indicates a potentially hazardous situation which, if not avoided
may result in minor or moderate injury.
NOTICE 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 relatgetsonal injury.

L] noTE Calls attention to important information, best practices and tips

NOTE is used to address information not related to personal inj
equipment damage, and environment deterioration.

Issue01 (2019-06-20) Copyright© Huawei Technologies Co., Ltd ii



STS(2500K, 6000K) Smart Transformer Station
User Manual About This Document

Change History

Changes between document issaieesscumulative. The latest document issue contains all the
changes made in earlier issues.

Issue 01 (201906-20)
Updateds.7 Connecting Cables for the Distributed Power System
Updated8.2 Remote Control

Issue Draft B (2019-05-27)

UpdatedlO Technical Specifications

Issue Draft A (2019-03-06)

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

Issue01 (2019-06-20) Copyright© Huawei Technologies Co., Ltd iii



STS(2500K, 6000K) Smart Transformer Station

User Manual Contents
Contents

F Y o Lo LWL I TR B o Lo U [ 0 T= o | SRR i
1 Safety PrECAULIONS ... ..ottt ieeee et e e e eeer e e e et e e e e e e e e e e e e e s s rmme e e e e e eeaaeeaeaaans 1
2 OVEIVIBW ...ttt ettt e oo oo oo e e e enee e oo s s e e e ab ettt e s emnns bbbttt ettt e e e e e e e e e eennee e 5
2208 I = o To [ Tox A T 11 oY [T o W PRI 5
A Y o o[- = L g (o= PP PP PPPOPP PP 6
A RS Y IS ST [0 QN o] o [T U= U o] J PSSP RSPPPIN 6
2.2.2STSB000K APPEAIANCE. ... .cii i it i ittt ree s e e st r et e see s s e b e e e e s s e e ettt e e saeas s b e e e e s ee e et ettt e et e e e e s enarnnnee s 9
AR IR Lo < B B =2 Tod ] o] o] - T TP PP PPPRP PO 11
AN o (o To [8 Tox A @0 o'oY 1= 11 o o 1 SRR 12
P N o T Vo] | r=To [ Lo o] o PO PP PP PPPT 12
P I - 1 =Y (0] 1= oo 1 SRR 13
A C] Y/ =To 1W] g g Vo] | =T T= TN {0 Yo o o PR RRR 15
AR Y Ofo T 01 To 0] g1 1Te] g I ST o =T o P o I PO PRPP PP 16
2.5.1STS2500K ApPIICAtION SCENAIIAS ... .uiiiiiieiiiiiiie ettt ettt e eeat e e e st e et e e e s abb b et e e sramee e e s sbbeeeeeeeaanes 16
ARSI ASY IS ST01010] 1@ o] o] [Tof= 1110 g IS Yol =T o T= 1 [ 1< P 17
3 Transportation and STOrAgE .........oevveeiiiiiiiiiii it e e e e e e e erenss s e e e e e e e e eeeeaeeeeeannneeas 18
4 EqQUIipmMeNnt INStallation  .......oooiiiiice e ————— e aaas 20
4.1 Check Before INSTAIALION. ........cciiiiiiii e eee ettt e e e e e e e e e e e s e e e e e e e e ennnnes 20
N Kool e (=] o= = 11 o] o KOO SUOTPPPT PSPPI 21
4.3 Installation ENVIronmMent REQUITEMIENLIS. ........ciiiiiiiiie i ceeeiee s e s e e e e e e ettt emmr e e e et et s e s e e e eeaeaeansaeeaeaaeeennnes 22
4. AHOISHNG the EQUIPMENL.......utiiiiiiiiiiii ettt et et e e e e e e e e e e e e e e s e e ammme e e e e e e e e e s e e s e e e nnanbbenaeeeeeaaan 25
o = oY od g or= 1 o] ] 0= Tox i o] 1SR 30
R e T o T T o To [ 0= o] L= S PP PPPPUPPTPPTP 30
5.2C0NNECtNG the PE CARLE.........uuiiiiiiiiii ettt e e e et e e e e e e e e e e e e e s e s mnne e e e e as 31
5.30perating the TranSTOMMEL..........coi it e e e s bttt reae e e e s e s bb et e e e e e e bbb s e e aeaneeee s 31
5.4Connecting the AC INPUt POWET Cablle.............uuiiiiiiiiiiieeiie ettt e e e e e e e e e e e eree e e e e e e e aaaaeaaas 32
5.5Connecting the AC Output POWEr Calle..........c...uiiiiiiiiei et e e e e e e e e s 34
5.6 Connecting Cables to the Smart Array CONrALEL.............ooiiiiiiiiieee e 36
5.7 Connecting Cables for the Distributed POWET SYSIEIM.........uuiiiiiiiiiiiiaeiiiiiiiiee e 39
6 CheCk BefOre POWEI-ON ......oooiiiiiiiiiiiii ettt e e enees s e e e e e e e e e e e e eeeaeteesnnneaeeeees a7

Issue01 (2019-06-20) Copyright© Huawei Technologies Co., Ltd iv



STS(2500K, 6000K) Smart Transformer Station

User Manual Contents
7 Powering ON the SYSIEIM ... e e e e e e e e e e emnnna s 51
8 Man-Machine INTEraCliON ..........coooiiiiiiiiiii oo e e e bbb e e e e s anereee e 52
8.1Viewing RUNNING INFOMMALION........oiiiiiiiiiiii et e e et e s smme e s et e e e e e e et e e e e e smes 52
S (T 0 o1 (= @ o] 011 £ OO PP PRI 52
S YY1 (=] 0 I AV = T (= = g o = PSR 59
9.1 ShutdOWNaNd POWEIORT ...ttt r e e e s s e bbbt et e e e e e e eaannnnnnes 59
9.2 ROULINE MAINTENAINCE. .....etveeeiiteee ettt eeee st e et e e st e et eee e e s bt e e s s et e e as et e e s e e es s e e e anE et e e anne e e e anne e e smnennnneeenanne s 59
(SR I (o101 o] (=T g o To ) 1] ol NPT PP PPP P PPPPPPPPRN 62
9.4 CoMPONENE REPIACEIMENL. .....eiiiiiiiiiiie e eieeee ettt ree et e e e e e e b bt e e e e e s ameee s st b et e e e e aanbbr e e e e e e s rmeeeannees 68
9.4.1Replacing the Heat EXCRANQEL............vuiiiiii e e s e e e e e e ettt eeee e e e e et aa s e e e e e e e aaaesseseeaaeeeeeesrennnnnnnsnn 68
9.4.2Replacing the Measurement and CONrol DEVICE..........coiiiiiiiiieenie ettt 68
9.4.3RePIacing the POWET IMEBLEE. ......oi ittt eeet ettt e et e e e s skt e e e e s st e e et b et e eeeesanbbneeeeesanbbannnes 69
9.4.4Replacing the Temperature and Humidity CONtrolleL............oooiiiiiiieccr e 69
9.4.5REPIACING ThE MCB.......ciiiiiiitiiiiee ettt ettt e e s et b bttt e e s s me e s as b bbbt e ee s s aabbb et e e e s sneessnnbneeee s 69
9.4.6RePIACING The LIGNL. ... ettt e e e s e e e e s e bt aeer e e e e e nnees 70
9.4.7Replacing the SMOKE SENSOI......uuuiiii i eeeee e erre e e e e e e e e e e e e e e ate b nmmreeeeetena e seeaeeaaeeanns 70
9.4.8Replacing the Fuse of the FUSB/ItCh-DISCONNECIOL. ..........uviiiiiiiiiiiie e 70
10 Technical SPECIfICALIONS ..........uuuuiiiiiiiiiiiiii e et e e e e e e e e st e e e e e e e e e e e e e s ssnmnneeeeee L
N =7 TSP 73
A1 HOW t0 OPErate @ TIANGIDIEN..........eeieiiiiiiiiiii i eee ettt e ettt e e eame e e s bbbttt e e s ssbb ettt e samme e e s anbbe e e e e e s annbbeeeeennn 73
A.1.1Adjusting the OffLoad Tap ChanQer..........uuiiiiiiiiiit ettt st e s e e e e e s snnneeee e L O
A.1.2 Removing the Fuse Link of the Pressure Release VaIVE. ............ooiiiiiceciiiiii it 74
A.1.3Installing the Dehydrating Bre@tier..........ooiviiiii et e 75
A.1.4Releasing Gas Through the Gas REIAY............cooiiiiiiiaeiii e e 76
A.1.5Draining Oil from the TranSfOrME.......... e e e e e et as 7
A.2 How to Repair Paint Damage 0N the CONTAINET............ciiiiriiiieeeieie et ereee et e e aebe e eeesee s 79
A.3 How to Secure an Open Door and the baoltage Cabinet DOOL.............ueeiiiiiiiiieeeii e 82
A.4 How to Lay out Auxiliary Power Cables for SIteS..........uuuuiiiiiiii e aaeeeas 84
B Acronyms and ADDIeVIAtiONS  .......oooiiiiiiiiiierer bbb ceeea e e e e e e e e e e e ean 85

Issue01 (2019-06-20) Copyright© Huawei Technologies Co., Ltd %



STS(2500K, 6000K) Smart Transformer Station
User Manual 1 Safety Precaution:

Safety Precautions

General Safety Precautions

NOTICE

Before performing operations, read through thamual 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 personel 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
precations 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 shalhot 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 bynqualified 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.
Unauthorizednodifications 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 environmesrwhich are not specified in related international
standards.

Issue01 (2019-06-20) Copyright© Huawei Technologies Co., Ltd 1
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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 toerfetioitring
requirements.

Protecting Labels

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 re@tions on electrical systems.

Understand the components and functioning of atiglPV power system and relevant
local standards.

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

When operating or maintaining the transformer station, wsaitation gloves, safety
clothing, safety helmet, and safety shoes. When commissioning the ring main unit,
operate the general protection room using an insulating stool.

Do not scrawl, damage, or block any warning label on the transfetatem.
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 waning 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 shouldséin 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 thatite 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 sbject

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.

Issue01 (201906-20)
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Do not install, use, or operdafee 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, operatingyr 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 thatehe 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 catinstail 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 suas 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 theptof 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

4 DANGER

Before electrical connections, ensure that the trangfiostation and electrical equipment
inside it are intact and hazafrbe. Otherwise, electrical shock or fire may be triggered after
poweron.

For the transformer station that requires grounding, install the permanent PE cable before
installing the transfaner 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 megntact 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 equbment to prevent damage to the insulation layers of cables.

Route and bind signal cables and strongent cables or higholtage cables separately.
Ensure that the cables you prepare meet local cable regulations.

Issue01 (201906-20)
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Operation

4 DANGER

The power system is powerbg highvoltage power sources. Direct or indirect contact
(through damp objects) with higloltage power sources may result in electric shocks.
Non-standard and improper operations may result in fire or electric shocks. Perform
operations in strict accordee with the safety precautions specified in this document.

Only professionals are allowed to set initialization parameters during the first-power
of the transformer station. Incorrect settings may affect the transformer station operation
and cause it 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, ensuretiigaheat 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 init&dsword, 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 gaas&wvord 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 troubleshiodtirege cases, the user

is liable for any loss caused to the PV plant.

Maintenance and Replacement

/A\ CAUTION

Wait for at least 10 minutes after the device stops running. Ensure that the voltage drops
below the safe voltage range, the conversion switches #re iacal position, the ground
switch of cabinet V of the ring main unit is switched on, and that thevédtage cabinet

is grounded before maintenance or repair.

Before maintaining the transformer station, power off the switch at thevbitdge side
ard the air circuit breaker at lowoltage 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 mulgbower inputs, disconnect all the inputs before
operating it.

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

Issue01 (2019-06-20) Copyright© Huawei Technologies Co., Ltd 4
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Overview

2.1 Product Introduction

Function

The transformer station converts lawltage AC power generated by the PV inverter into
mediumvoltage AC power and feeds the power into the power grid.

The transformer station integrates the ring main unit, transformexdtimge cabinet, and
auxiliary power supply into a stestructure container to provide a highly integrated power
transformation and distribution solution for grotivalsed PV plants in mediuwoltage
grid-tied scenarios.

Features

Smart
Detects the operating status of the rirgimrunit, transformer, and lewoltage 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 thedtiage cabinet and
ring main uiit as well as the remote query of the running information about the
transformer station.

Simple

Internal equipment has been prefabricated and installed.
Compact 2€feet container structure that facilitates transportation and installation.

Reliable

Solid and reliable structure design
IP rating of mediunvoltage/lowvoltage rooms: IP54

Fast deployment

Fast deployment can be implemented.

Only low-voltage cables need to be routed in and medialtage cables need to be
routed out onsite.

Issue01 (2019-06-20) Copyright© Huawei Technologies Co., Ltd 5
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Network Application
The transformer station applies to the gratl 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

I

A B C D E

IVO4N00001

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

(D) Transformer station (E) Power grid

2.2 Appearance
2.2.1S5TS-2500K Appearance
Appearance
Figure 2-2 Appearance
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(A) Low-voltage room (LV) (B) Transformer room (TR)
(C) Installation position for the distributed power (D) Mediumvoltage room
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system (MV)

(E) Installation position for the smart array controller

Layout

Figure 2-3 Layout

~ ~

MV

s 4

8 2 3 7 IVO4W00031
(1) Low-voltage room (2) Low-voltage room (3) Transformer doublswing
double door single door screen door
(4) Transformer (5) Ring main unit (6) Medium-voltage room
double door

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

Issue01 (2019-06-20) Copyright© Huawei Technologies Co., Ltd 7



STS(2500K, 6000K) Smart Transformer Station
User Manual 2 Overview

Bottom View

Figure 2-4 Bottom view
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600 mm ——B

000000000

(e}
ogfqoooooo
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@35 mm @90 mm IV04W00032

(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 23 4 2 3

VO4W00033

(1) Low-voltage (2) Light (3) Smoke sensor (4)
cabinet Transformer
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(5) Ring main unit (6) Power distribution  (7) Auxiliary
box transformer

2.2.25TS-6000K Appearance

Appearance

Figure 2-6 Appearance

2896 mm| || || 5k

1V04W00024

7,
(A) Low-voltage room (LV) (B) Transformer room (TR)
(C) Installationposition for the distributed power (D) Mediumvoltage room
system (MV)

(E) Installation position for the smart array controller
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Layout

Figure 2-7 Layout
2 3 4 5 6

~ ~

MV

/

I

9 3 4 8 IV04W00025
(1) Low-voltage room double dool (2) Low-voltage (3) Low-voltage room
cabinet B single door
(4) Transformedoubleswing (5) Transformer (6) Ring main unit
screen door
(7) Mediumvoltage room double (8) Auxiliary (9) Low-voltage cabinet A
door transformer

Bottom View

Figure 2-8 Bottom view
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1V04W00026
(A) AC input power cable hole (B) AC input power cabléole (lowvoltage
(low-voltage cabinet A) cabinet B)

Issue01 (2019-06-20) Copyright© Huawei Technologies Co., Ltd 10



STS(2500K, 6000K) Smart Transformer Station
User Manual 2 Overview

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

Interior

Figure 2-9 Interior
1 23 4 5 2 3

VO4W00037
(1) Low-voltage (2) Light (3) Smoke sensor (4) Low-voltage
cabinet A cabinet B
(5) Transformer (6) Ring main  (7) Powerdistribution (8) Auxiliary
unit box transformer
2.3 Label Descriptions
Symbol Name Meaning
Electric shock warning label The equipment operates at high
voltage. Only qualified and traine

electrical technicians are allowed
to install and operate the
equipment.
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Symbol Name Meaning
I Grounding Indicates the position for
connecting the protective earthing
— (PE) cable.
Height label The equipment is high. You may
2 ’gm need to use tools to facilitate
AN operation, such as an insulation
9 6 stool or a step ladder.
HwW% U 000000 O Box No. label Displays theequipment box No.

2.4 Product Composition

A transformer station container consists of three partsvidtage room, transformer room,
and mediurvoltage room.

2.4.1Low-voltage Room

The lowvoltage AC power output by the inverter in the {galtage room is transitted to
the transformer for boost. In addition, switches and sockets are reserved for external
equipment. Lowvoltage cabinets include lowoltage cabinet A and lowoltage cabinet
B,the actual configurations prevail.

Issue01 (2019-06-20) Copyright© Huawei Technologies Co., Ltd 12
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Figure 2-10 Front view of lowvoltage cabinets (ith the door closed)
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(1) Measurement and control (2) Ammeter (3) Voltmeter
device
(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

2.4.2Transformer Room

The transformer room is used to convert the-lmitage AC power into the mediuwoltage
AC power. The main equipment is the transformer, configured witketeatrical protection
on gas, oil temperature, pressure, oil level, etc. Thewruprotection device is configured for
the transformer in the mediuvoltage room.

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

When a minor fault occurs, the oil of the
transformer generates gas. The gas will ri
and enter the gas relay, and the light gas
dry-reed contact is connected to send
signals. When there is too much gas, it ca|
be released through the gas neza the gas
relay.

When there is a strong gas flow in the

transformer, the heavy gas eged contact
is connected and the circuit breaker of the
ring main unit trips.

Indicates the oil level of the transformattank
and uploads the alarm signals of high and loy
oil levels.

There are five levels, 1 being the highest levg
3 being the rated level, and 5 being the lowej
level.

Lead the transformer fuel to a container (grea
than or equal to 200 L) using an
uncontaminated metal or noabber hose.

If a transformer is faulty, a large amount of g4
is generated, and tipeessure of the insulation
oil increases sharply. When the pressure rea
the threshold, the transformer oil is discharge
and the internal pressure of the transformer
decreases to a normal value. At the same tin
signal is sent to trip the drive cirit breaker.

QOil refilling: The transformer oil is refilled
through uncontaminated metal or Aabber
hoses and oil injection equipment. (Prevel

No. Name Function
1 Gas relay Reports alarms for light
gas, and trips fdneavy
gas.
2 Oil level gauge Indicates the oil level.
3 Off-load tap Adjusts the voltage.
changer
4 Oil drain valve Transformer oidrain
valve
5 Pressure relief valvd Releases the pressure.
6 Oil feeding and Valve for oil refilling and
drain valve for the | draining
Issue01 (201906-20)
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No. Name Function Description
oil cabinet air from entering.)
Oil draining: Lead the transformer fuel to &
container (greater than or equal to 200 L)
using an uncontaminated metal or
norrrubber hose.
7 Dehydrating N/A The insulation oil in the conserver is connect
breather to the air through the dehydrating bresathrhe
breather is attached with silica gel to absorb
moisture and impurities in the air and maintal
the performance of the insulation oil.

2.4.3Medium -voltage Room

The mediurvoltage room uses the &g main unit of the CVC or DVC type. The &g

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

The Sk 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): Direcable 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 ananect the output of the subarray to the -gied 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 de\de.

When the transformer is overloaded or stwintuited, cabinet V can be reliably

disconnected.

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

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

Issue01 (201906-20)

Copyright© Huawei Technologies Co., Ltd 15



STS(2500K, 6000K) Smart Transformer Station
User Manual

2 Overview

2.5 Configuration Scenario

2.5.1STS-2500K Application Scenarios

Figure 2-12 Networking scenario

PV plant
management

system

Fiber
ring
network

TVVVYY

I_—_-.-I

1
1
1
1
1
1
1
1
1
1
1
1
1
I
=
A

AN

AC combiner boX’  Transformer  ower grid
switch box station
- = - - RS485 (optional)

Other communications

981 2683 Inverter cables (ETH/fiber)
PV string —— Power cable
A PLC channel
1VO4N00002
PV string Description
PV string A PV string is composed of PV modules connect

in series.

SUN2000 inverter

Model: SUN200@OKTL-H1 (O 28 PC
SUN200G100KTL-H1 (O 28 PCS),
SUN2000105KTL-H1 (O 26 PCS)

AC combiner box/Switch box

Model: ACBox2/1-D-S or ACBox2/1-D-C

Transformer station

Model: STS2500K

Smart array controller

Model: SmartACU2000BD-PID/PLC or
SmartACU2000BD-PLC

Issue01 (201906-20)
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2.5.2S5TS-6000K Application Scenarios

Figure 2-13 Networkingscenario

S Inverter

PV string

PV plant
management
system
Fiber

ring
network

1

1

1
hl

AAAN
LA A4 A

AC combiner box/  Transformer Power grid
switch box station
- = - - RS485 (optional)

Other communications
cables (ETH/fiber)

—— Power cable
WA PLC channel
1VO4N00002
Component Description
PV string A PV string is composed of PV modules connect

in series.

SUN2000 inverter

Model: SUN200@OKTL-H1 (O 60 PC
SUN200Q100KTL-H1 (O 60 PCS) ,
SUN200Q105KTL-H1 (O 56 PCS,

PCS in one cabinet)

AC combiner box/Switch box

Model: ACBox2/1-D-S or ACBox2/1-D-C

Transformer station

Model: STS6000K

Smart array controller

Model: SmartACU20008D-2PID/2PLC or
SmartACU2000BD-2PLC

SmartLogger software version: SmartLogger
V200R002C20SPC116 or later

Issue01 (201906-20)
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Transportation and Storage

Transportation Requirements
Select proper transportation tools according to the dimensions and weight of the product.
The product should be plackdrizontally during transportation.
Prevent the product from colliding or scratching.

Road transportation requirements: Lane wi
shortest distance of the parking visual line is 25 m. The minimum headroom is 4.5 m.
Thesubgrade 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 requiremenii-tddd 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 hdity are suitable for the storage.

Figure 3-1 Storage temperature and humidity

's N a

+70°C

-40°C

5% —95% RH

1S07W00011

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 includeddrproduct 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 oitray (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.

Ted the system protection.
Check the grounding.

Issue01 (201906-20)
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Equipment Installation

4.1 Check Before Installation

Unpacking
Step 1 Remove the protective cover from the container.
Step 2 Remove the sealing plate and support bar from the transformer room.

Step 3 Open the door of the lowoltage room to obtain the manual and related accessories of the
transformer station.

L] noTE

The moistureproof bag needs to be handled by yourself.

-—End

Checking Appearance

Before installinghe 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 ammplete, 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.

L] noTE

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

Type Tool

Installation

Hammer drill

Torque screwdriver

Diagonal pliers

Adjustable wrench

Rubber mallet

G——cD

Utility knife Cable cutter Open endorque Combination

wrench wrench
——r ) af ]
File Vacuum cleaner Marker

Bubble or digital Hydraulic pliers Heat shrink tubing

level

Dh—
Heat gun Cable tie Leather measuring | Hacksaw

tape

Issue01 (201906-20)
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Type Tool

Cable stripper Hex key Crimping tool Electrician's knife

%&?"j_:‘,:-‘:—:_.:{,___ - ?
Crane Hoist clamp and Claw hammer
lifting rope

PPE

VA

Safety gloves Safety goggles Safety helmet Safety shoes

] noTE

The tool pictures are for reference only.

This table may not list out sonteols 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-lging land. The altitude should be above the
highest watefevel 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 welkentilated.

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

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,
ard 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

Temperaturei 25€C to +60C. If the ambient temperature exceeds 55€, install the
equipment in a sheltedeplace 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 anddeadng requirements of
the container.

The average foundation strength must exceed 100 kg/cm

The horizontal deviation between the foundation and the contact surface of the container
is lessthan 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 allpgalvanized flat steel with a
crosssectional area of 60 mm x 5 mm. Connect one end to thegiedled groud 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 the transformer station from the bottom. The cables should be
pre-installed below the lowoltage and the mediuwoltage rooms.

The inner diameter of the protective tube should not be less than 1.5 times the outer
diameter of the power cable (includingtbrotective 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 tramsfer 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
B 6218 mm L
- 2809 mm _ 2809 mm .
i [ - Container
4 r\ - | Base
| S | (to secure the
. 500 mm conversion bracket)
E|E Concrete platform
ElE Trench
D [
— |
™|\
llhl
VT 1" 500 mm
\ - s
- "
B
I
I
i Note: Actual height designed
g according to condition at field
Recommended height
=1 y from ground: 300 mm
Recommended cable
installation operation
height: 1200 mm
IV04H00006
(1] noTE
Construct a foundation of the correct dimensiongtham 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 an
the ground is less than or equal to 0.2 m: The distance
between theontainer and the platform is 0.1 m to 0.2 m,
Scenario in which the distance between the platform an
the ground is 0.2 m to 0.5 m: The distance between the
container and the platform is greater than or equal to O.
Scenario in which the distance betweke platform and
the ground is greater than 0.5 m: The distance between
container and the platform is greater than or equal to 1.
2 Cabling space If there is no maintenance space at the bottom, it is
at the bottom recommended that the cablingasp at the bottom of the

Issue01 (201906-20)
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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 th
container be no less than 1.5 m.

3 Cable . The bending radius of lowoltage and mediuraoltage
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 mediumvoltage cable connector matches the diamg
of the cable used in the project. A sealing tube is used t
prevent dust condensation and arcing that may damags
cable connector.

4 Pressure relief | The pressure relief channel of the rmgin unit is aligned
channel with the pressure relief channel of the container. The botto
depth is greater than or equal to 0.6 m.

4.4 Hoisting the Equipment

NOTICE

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

Before hoisting, ensure thihte crane and hoisting belts meet the ibadring
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 41 Parameters for hoisting the container

Model Packed Weight Steel Rope Length | Steel Rope
Quantity

STS2500K < 15tons >6.5m 4 PCS

STS6000K <23 tons >6.5m 4 PCS

Hoisting Precautions

Stage Precautions
Before hoisting Ensure that the crane can hoist a load greater than 50 tons, and
working radius is within 10 m. If the onsite environment does ng
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Stage

Precautions

meet the required working conditions, ask professionals to asse
conditions.

The weather condition is good withousind when the container
needs to be hoisted outdoors.

Ensure that the crane and steel hoisting ropes provide the requ
bearing capacity before the hoisting.

All doors of the container are closed and locked.

Ensure that the steel ropes aegurely connected.

It is recommended that containers be hoisted from left to right o
from right to left to ensure smooth hoisting.

During hoisting

Do not allow any unauthorized people to enter the hazardous al
and never stand under the crane arm.

Ensure that the crane is properly located and avoiddisignce
hoisting.

Keep the container stable and horizontal during hoisting, and er|
that the diagonal gradient of the container is within 5 degrees.

Lift and land the container slowly to ment shock to equipment
inside it.

Remove the ropes after ensuring that the container is placed eV
on the container bases.

Secure the container you have hoisted before hoisting another

Procedure

Step 1 Determine the installation position of thentainer 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 mrh o1m steel spacers.

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

1V04H00002

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 thecontainer

IV04H00018

Step 5 Remove hoisting belts and release the crane.

Step 6 Secure the container.

NOTICE

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.

L] noTE

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

(M20X180

O
(5

C

360 N-m

M16x50

O
(6

C

160 N-m

1V04H00001

—End
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Installation Verification

Check Item Criterion

Bolts and nuts Bolts and nuts are tightened.

Contact between the container and ti The container is in good contact with and ever
base supported by the bases underneath.

Open and close each container door| All container doors can be smoothly opened &
closed.
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Electrical Connections

5.1 Preparing Cables

When selecting cables, pay attention to the following:

Ensure that the cables haugficient currenicarrying capacity and are not overloaded.
Ensure that cables in the same line are of the same specifications and type.

Table 51 Recommended cable specifications

Position Category Cable/Copper Bar | Cable
Cross-sectional
Area Range
Container PEcable 60 mm x 5 mm N/A

hotdip zincplated
flat steel sheet

Low-voltage cabinet| AC input power Threecore outdoor | 50i 240 mn#
cable copper or aluminum
alloy cable
(Optional) Station | Two-core outdoor | 1i 6 mn?
auxiliary power copper cable
supply
Ring mainunit AC output power Threecore outdoor | 70i 300 mn?
cable copper or aluminum
alloy cable

] noTE

The cables between the transformer station and the smart array controller are prefabricated: the
RS485 communications cable, the PLC/PID power cable, and the pabler

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 thatite 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 ietainer.

Figure 5-1 Connecting the ground flat steel

M12x30

1V04150001

——End

5.30Operating the Transformer

Perform the following operations by referringid How to Operate a Transformer
Step 1 Adjust the offload tap changer based ontouser 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 thélisitharge valve
according to the oil level curve.

-—End
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5.4 Connecting the AC Input Power Cable

Wiring Requirements

Procedure

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

Cable connectors prepared on site must be secure, reliable aandnueconform 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 routingatroeTg
ard weakcurrent 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 withoutash 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 ovgrbent, as over bending may damage the cable cores.
Cables must not be bound where they bend.

Step 1 Cut the cable inlet according to the cresstional area of the cable.

Figure 5-2 Cutting the cable inlet

IV04H00012

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

positions on switches, and mark the wiring positions.

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

are used, there is no need to install cogbeminum conversion ports.

Issue01 (201906-20)
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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 copp@luminum 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 correspondaergitnals, and label the cables.

NOTICE

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 condiitter

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

D,
R > 15xD
AC combiner box/
Switch box V04120005
(1) Screw assembly (2) Copper bar (3) Wiring terminal
(4) Nut (5) Flat washer

Step 6 Use firestop putty to setiie bottom cable hole.
----End
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5.5Connecting 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, ensia¢ 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 cahlet cabinet, turn off the switch on the
upstream cable outlet cabinet.

Procedure

Step 1 Cut the cable inlet according to the crssstional area of the cable.

Figure 5-4 Cutting the cable inlet

IV04H00012

Step 2 Lay out the cables according to the design, route the cables to thepandiag wiring
positions on switches, and mark the wiring positions.

Step 3 Prepare terminals and secure them by referring to the installation guide to thgpsplit
shielded cable connector.
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Figure 5-5 Connecting the AC output power cable (a single transformer station)

- 24 b

D
R > 15xD
point V04120002

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

0

nollloool == |Doo
1] 1] a 1] 0 1] 0

] Y7 7 Y~ Y7 Y7

R>15xD

Grid entry
point

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

'S N ~

ISP

R EPEE A P

V04120004

Step 4 Seal the bottom cable hole using firestop putty, cleac#ble room sundries, and close the
door.

-—End

5.6 Connecting Cables to the Smart Array Controller

Connecting Cables to the Smart Array Controller

] noTE

The installation position of the smart array controller is reserved outside the mealtage room.

The RS485 communications cable and power cable of the smart array controller have been reserved
on the auxiliary transformer side in the mediuaitage room before the delivery of the transformer
station.

Step 1 Take the conversion brackets out of the accessor&alllnonversion brackets for the smart
array controller.
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Figure 5-8 Securing conversion brackets
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Step 2 Connect PE cable.

Figure 59 Connect PE cable

- :ﬁ ™ /\
= -3

.

D085,

To gound bar of

=\ ' the medium-
W voltage room

1201130041

Step 3 Connect thregphase AC power cables.
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Figure 5-10 Connect thregphase AC power cables
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Step 4 Connect the RS485 communications cable.

ettt o) | @

1701130052
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Figure 5-11 Connect th&kS485 communications Cable

DDoDDODY) <
DPooDODDY 5

Measurement and
control device

1201130039

Step 5 Connect the singiphase AC power cable.

Figure 5-12 Connect the AC power cable

DoDBRDADOLE
DDBDIDODRD
DopOIDARDLD

]
¥
]

Low-voltage cabinet A

Auxiliary Power —‘H—
Switch E=—FN )]

201130038

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 thgistributed Power System
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Context

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

Table 52 Material

No. Component Code

1 PSU 02311LLC (02311MAM)

2 Lithium battery 01073568

3 Ground cable of the PSU (16| 25030429
mnr)

4 AC input andoutput power 25030386
cables

5 Signal cable between the UP| 04080342
and the SACU

6 Power cable 04151856

7 Signal cable between the PS| 04080441
and the lithium battery

8 Ground cable between the | 04151857
PSU and the lithium battery
(10 mn¥)

9 Wall mounting kit 21153226
10 Fitting bag (including 02231YSG
terminals, labels, tubes, and

cable ties)
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Figure 5-13 Wiring diagram

Reserve the wiring terminals for the
UPS in the power distribution cabinet
of the auxiliary power distribution box
in the medium-voltage room.

If the UPS is not configured, short

circuit the LN portsof thecable = — | — — 1
inlet terminal and the cable outlet
terminal using jumpers. | i |

25030388 1UPS-O-N
1UPS-0-PE
@ FE
—— L Aunxiliary power distribution bclx_l
—I—I—g Di2 - - - -
! 2f D4
4080342 : SmariLogger
1

To ground bar of the
medium-voltage room

IVO5H00018

Figure 5-14 Installation position for distributed power system

Installation position
for distributed
power system

VO4W00024

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 litHiattery .
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Figure 5-17 Installing the PSU

4 ~ e

4. Install the connecting plate.

Figure 5-18Installing the connecting plate
e ™~

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

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

Figure 5-20 Connecting cables

Lithium battery

To ground bar
of the medium-

voltage room
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Step 4 Remove the jumper betwe@PSO-L and 1UPSL-L. Remove the jumper between
1UPSO-N and 1UPSL-N. Connect the AC power cables.

Figure 5-21 Connecting the AC power cables

o || [PwR (acioapi  [Acloapz A[:-Lm.ns i COM_DIN) COM_ALM -
SREC u:u:sj 0@ M e
' PE [ | F'E al, ,' | .
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Auxiliary power

25030386 distribution box

1UPS-0-L
<@ 1UPS-O-N
1 @ 1UPS-0-PE
1UPS-1-L

: 1UPS-1-N
L2 1uPs-1-PE

MWO5H00016

Step 5 Connect the signal cable for the SACU.
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Figure 5-22 Connecting the signal cable for the SACU
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Check Before Power-On

Routine Check

No. Check Item Acceptance Criterion
1 Equipment The equipment is intact, and free from rust and paint
appearance flake-off. Repaint areas with paifiake-off (if any).
The labels on the equipment are legible. The damaged
labels must be replaced in time.
2 Cable Cable sheathings are properly wrapped and free from
appearance obvious damage.
Hoses that contain cables are intact.
3 Cable Cables are connected in the designed positions.
connection Terminals are prepared as required and securely conne
Labels on both ends of each cable are clear and specifi
and attached in the same direction.
4 Cable routing Strongcurrent and weakurrent cablesnust 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 poil
Cable routes are straight and smooth, and do not inters
inside a cabinet.
5 Contairer The container is clean and tidy inside, without any unneceg
tidiness cables, cable heads, terminals, or tools. No obvious garbag
found outside the equipment.
Container Check
No. Check Item Acceptance Criterion
1 Installation The installatiorconforms 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 surfacg
Repaint areas with paint flalsf (if any).

3 Container Eachcontainer has at least two ground points and is groun

grounding securely with a ground resistance of 0.1 ohm or less.

4 Accessories The number and positions of external accessories conform
design requirements.

5 Icon All icons are correct, clear, and complet

Low -Voltage Cabinet Check

No. Check Item Acceptance Criterion
1 Circuit breaker | The air circuit breaker and MCCB are turned off. The settir
value of the circuit breaker must match that provided by thg
user.
2 Copper bar The copper bar is noleformed, and no foreign matter is on
copper bar.
3 Fuseswitch-dis | Measure the fuse resistance. The resistance of three phas
connector should be small and their resistance should be close.
4 SPD The SPD indicator is green.
5 Ammeter, Theammeter and voltmeter display no information.
voltmeter
6 Cable The cable inlet installation bolts are tightened, and the cab
are not loose.
7 Cable hole The cable inlet hole has been sealed.
sealing
8 Component Each component is intact.
9 Foreign matter | Clear all foreign matter in the switchgear, such as tools ang
remaining materials.

Transformer Check

No. Check Item Acceptance Criterion

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

2 Oil leakage No oil leakage occurs dhe transformer surface.

3 Oil temperature| The oil temperature indicator of the transformer is close to
ambient temperature. The cover of the oil temperature met
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No. Check Item Acceptance Criterion
installed securely, the surface is clean, and the glass is intj
The temperaturmeasurement 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 | The fuse link of the pressure release valve has been remo
valve and the pressurelease valve does not work.
6 Gas relay There is no gas inside the gas relay. If there is a small amg
of gas, the air can be exhausted through the gas release p
The butterfly valve is open.
7 Dehydrating The silica gel particles are daynd white.
breather If more than half of the silica gel turns light yellow, replace
silica gel.
8 Off-load tap The offload tap changer is set according to the requiremerj
changer of the user. If there is no special requirement, set it to the r
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 fol
level switch.
9 Foreign matter | There is no packing residue on the transformdaeg, and
there is no foreign matter in the transformer room.
10 Oil leak The oil leak ventage of the transformer room is not blocked
ventage
11 Screen door The doubleswing 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 Sk barometer pointer is in the green zone.
3 Protective If there is a relay protection tester or current source, diveck
device value settings of the protective device, including the set va
control word, and soft clamping plate. The set value must
match that provided by the user.
4 Trip Check that the trip enable/disable slicer has been put into
enable/disable | operdion.
slicer
5 Door of power | The door of power cable room is closed.
cable room
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6 Power supply in The auxiliary AC power circuit breaker in the cabinet is
the cabinet switched on.
7 Foreign matter | Clear all foreign matter in the ring main unit, such as tants
remaining materials.
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Powering On the System

The handover test and system powemeed to be carried out by professional electrical
technicians in accordaneéth local regulations according to relevant standards of the country
or region.

NOTICE

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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Man -Machine Interaction

8.1Viewing Running Information

The measurement and control device is used for analog parameter collectipoyu@on
protection, remote control, and communicatibimplements remote management and
automatic monitoring of the equipment at the booster station.

[l noTE

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 Login to the SmartLogger WebUI &glvanced User
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Figure 8-1 Login page

@ power system
nspire

po—

WEETS VET Rl Advanced User hd

1L03J00002

Parameter Description

Language Select the language as required.

User Name SupportsCommon User, Advanced User
andSpecial User
SelectAdvanced User

Password Initial passwordChangeme

Use the initial password upon first
poweron 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 cau
password disclosure. A passwadett
unchanged for a long period of time m
be stolen or cracked. If a password is
lost, devices cannot be accessed. In th
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 por
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Figure 8-2 Setting RS485 parameters

Monitoring | Query Settings

Deployment Wizard | Over View

User Param. Rs485

Comm. Param. 35 Protocol Baud rate Parity Stop Bit Start address End address
ey RS485-1 Modbus | les00 v None o ~ e fa-247 247
RS485-2 Modbus ] las00 [V None M 1 M [ Ja-247 247
RS485-3 Modbus ¥ (=600 | None 2! ~M [t e [247
| rsass-a Modbus ] se00 ] none M 1 M k-2a7 247
RS485-5 Modbus [~ 9600 ] None * 1 ~ [t a2 247
RS485-6 Modbus v as00 V] None _ﬂ 1 ~ L f1-24m 247
"
Port Settings Y| ¥ Records
1L03J00010
Parameter | Description Example: transformer
station default value
Protocol Protocol, Baud rate, Parity, andStop | Set this parameter tdodbus.
Bit should be consistent with those of -
Baud rate the transformer station. Set this parameter @60Q
Parity Set this parameter tdone
Stop Bit Set this parameter th

Start addres§ St ar t addr ess O C|Retainthe default valuk

of the transf or me -
End address Retain the default valu47.

Step 4 Import the .cfg file.

Figure 8-3 Importing the configuration file

= |
D =
Jod

- — a2 . ’ <
F' | Deployment Wizard | Over View mmm),w\m_\g‘\m,ma

Firmware Upgrade | Total Device Qty.:0

Product Information Connect Device

Built-in PLC |Enable v

Device disconnection time |5 imin[3,30]

Security Settings

System Maint.

g . . Import Customer Device Config File
Connect Device | 0 s .

[ Device config. file:

Import Config. |

1L03J00028

Step 5 Add userdefined devices.
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Figure 8-4 Adding devices

Firmware Upgrade Total Device Qty.:1
Product Information Connect Device Add Devices

Built-is Device Type  |Custom Devicel

Security Settings
Comm. Protocal  Modbus-RTU

System Maint,
Port number 1 v

E‘ g ) | Addess [ e Device sates
ConneCt DeVIce \gger(Net.119.246) - *

©), . Add Devices
Add Devices

Device disconnectios

1L03J00031

Parameter Description

Device Type Supports usedefined device 1/2/3/4/5.
Select a device based on the generated .
file. For example, import the
modbus_equip_custom_1.cfg file. If the
number in the file is 1, sele€Custom
Device 1

Port number Set this parameter based on the actuadViC
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

NOTICE

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 Aslvanced User
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Figure 8-5 Login page

@ power system
nspire

po—

WEETS VET Rl Advanced User hd

1L03J00002

Parameter Description

Language Select the language as required.

User Name SupportsCommon User, Advanced User
andSpecial User
SelectAdvanced User

Password Initial passwordChangeme

Use the initial password upon first
poweron and change it immediately
after login. To ensure account security
change the passwopgriodically and
keep the new password in mind. Not
changing the initial password may cau
password disclosure. A password left
unchanged for a long period of time m
be stolen or cracked. If a password is
lost, devices cannot be accessed. In th
case, 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

Deployment Wizard | Over View

Monitoring | Query Settings

User Param. RS485

Comm. Param. @as Protocol Baud rate Parity Stop Bit Start address End address
/54851 Modbus | les00 v None o ~ L fa-2a7 247
RS485-2 Modbus ] las00 [V None M 1 ~ e Ja-247 247
RS485-3 Modbus [~ (9600 ™| None S ~ oL faen  [a47

| rs48s-4 Modbus 1] 9600 j None ﬂ 1 :] |1 \ 1-247) 247
RS485-5 Modbus [~ 9600 ] None * 1 ~ e fa2e 247
RS485-6 Modbus v as00 V] None M o1 ~ L f1-24m 247
e=_0
Extended Paramaters = Night Comm. Settings Submit
Port Settings VLS Records
1L03J00010

Parameter | Description Example: transformer
station default value

Protocol Protocol, Baud rate, Parity, andStop | Set this parameter tdodbus.
Bit should be consistent with those of -

Baud rate the transformer station. Set this parameter @60Q

Parity Set this parameter tdone

Stop Bit Set this parameter th

Start addres§ St ar t &odminurécation adiresy Retain the default valuk
of the transf or me -

End address Retain the default valug47.

Step 3 Add transformer station.

Figure 8-7 Adding devices

Firmware Upgrade

Product Information
Security Settings

System Maint,

¥
Device My

‘ Connect Device \"i“
[KTLICOM1-58)

Connect Device
Built-i

Device disconnectior

x
Add Devices

0 Device Type

Comm. Protocal
Port number
Address

sTS
Modbus-RTU

[<]

: g

1 (1~247)

Add Devices |

Add Devices

1L03J00046

Parameter

Description

Device Type

Set this parameter ®TS.
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Parameter

Description

Port number

Set this parameter based on the actual C
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

@ power system

nspire

- SmartLegger2000
+ SUN2000

+ PLC

STS
A
v STSICCZ1-1)

Signal Name

iranstormer low oil level

EEEY oy

Settings

| Maintenance

Telecontrol Performance Data About

Value
ner heavy gas
mer light gas

ner pressure valve action

e o o o

1L03J00045

Tab Function Description
Teleindication To view the device status, such as th{ N/A

on and off status of a circuit breaker.
Telemetering To view the reatime data of the N/A

device, such as the voltage.

Telecontrol

To controlthe on and off status of the
air circuit breaker of the lowoltage
cabinet and the circuit breaker of the
ring main unit remotely.

Delivers commands base
on situations.

Performance Data| To export device logs. N/A
About To view the serial number and N/A
communicationrelated information of
devices.
--—--End
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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-higtage insulation
gloves, insulation shoes, and safety helmets. Use operation levers.

2. Turn off AC input switches in the lowoltage 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 cabinetfB2t)
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 lewsltage cabinet, check amepair the transformer and
low-voltage cabinet. To facilitate the powaff maintenance of the transformer station,
turn off the uppetevel cabling cabinet. Ensure that the circuit is not energized, turn off
the load switch of cabinet C of the ring maituturn on the ground switch of the
upperlevel 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.

/A CAUTION

Before check, maintenaacand repair, ensure that:
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The highvoltage power supply is disconnected.
There is no possible feedback power supply at thevidthge cable outlet.
There is no operation at the higbltage cable outlet.

All auxiliary power supplies must be disconnetand have no power supply.

Table 9-1 Maintenance list

No. Check Item Check Method Maintenance
Interval
1 System running Check whether the equipment and internal equipm| Monthly
status and cleanneg are damaged or deformed.
Check whether there is any abnorsalind or
vibration when the equipment is running.
Check whether the temperature inside the equipmé
or the temperature of the equipment shell is too hig
Check whether warning labels are clear and replad
them if necessary.
Check whether theumidity and dust in the
equipment are heavy, and clean the equipment.
2 Cable connection | Check whether power cables are loose. If so, prop{ The first inspection
connect them according to specified torques. is half a year after
the initial
Check whether power cables and control cables ar commissioning.
damaged and whether the cable exterior in contac{ From then on,
with the metallic surface is scratched. perform the
Check whether the insulatidrinding tapes on the |nvsprect'3\?n oncre
wiring terminals of power cables are flaked. every two years.
3 Air intake and Check whether the air intake filter and exhaust Once every three tq
exhaust vents channel of the equipment are normal. 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
Check whether the heat exchanger produces abng| he initial
sourds during operation. commissioning.
From then on,
perform the
inspection once
every half to one
year.
5 Device maintenanc{ For the maintenance of various equipment inside, | N/A
refer to the related manuals.
6 Low-voltage Check the voltage, current, and on/off indicator of §f Monthly
cabinet low-voltage input cabinet. Check whether gutual

indication is normal.
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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 fault
(red).

Check whether the cables to the primary and
secondary control loops asecurely connected.

Check whether the bolts of the AC input power cal
are tightened properly, and whether there is any gé
the cable hole.

Check whether there is condensation on the intern
side panel and top cover.

Test the SPD. Check wther the cables to the
primary and secondary loops are secured.

Annual

Drive test for the lowvoltage cabinet.

Maintain the internal dynamic contact of the circuit
breaker, and perform a preventive test on the
controller.

Once every three
years

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.

Check whether there is oil leakage around the preg
release valve. If yes, tighten the valve.

Check whether there is oil leakage on the phase
sleeves of the highioltage and lowvoltage 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. Ifes, tighten the valve in time

Check whether the retime temperature of the oil
surface temperature controller is normal. If the
difference between the temperature controller and
data collector is greater than 1€, the temperature
controller isfaulty and needs to be repaired in time.

Check whether the sound of the transformer is nor
during operation. If there are abnormal noises, pow
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 a
samples or exhaust air.

Check whether the dehydrating breather is damp g

blocked with foreign matters. If the dehydrating

Monthly
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No. Check Item Check Method Maintenance
Interval
breather is abnormal, replace it in time.
Test the transformer oil (chromataghic analysis). | Annual
Clean the transformer, and tighten the bolts on the
surface.
Test the insulation, DC resistance, and voltage rati| Once every three
the transformer, and perform the voltage withstand| years
and micro water tests on the transformer oil.
8 Ring main unit Check the Sfair pressure meter to see whether thg Monthly
pointer is in the green range. If the pointer is close
red, stop running it in time and supply it with air.
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 ¢ Annual
power cables.
Perform manual operation tests on the operating
mechanism to check the flexibility.
Perform a leakage test on thes&-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 théemperature and humidity controller in
time.

9.3 Troubleshooting

Alarm Name Signal Fault Cause Troubleshooting Suggestion
Meaning

Transformer Tripping The transformer is 1. A short circuit fault usually

pressure release | signal shortcircuited. affects the gas relay from which

The transformer is not
breathing well.

Thepressure relief valve is
faulty.

The transformer is not
properly operated during o
recharge.

you can take the gas sample firg

If the gas is colorless,
odourless, and not flammablé
it is air. In this case, identify
the air inlet and the reason fq
air intake, which may be
improper oil charge.

If the gas has a peculiar sme
or even flammable, it
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Alarm Name

Signal
Meaning

Fault Cause

Troubleshooting Suggestion

indicates that an internal faul
occurs. In this case, you nee
to take the oil sample to
conductchromatograph
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 faul
indeed occurs, the transform
is damaged and cannot be
repairel onsite but only be
replaced.)

2. According to the discoloration of
the silica gel in the transformer,
check whether the silica gel in th
dehydrating breather is severely
damp and whether the silica gel
exceeds 2/3 of the dehydrating
breather. Check wheth#hre pipes
are blocked by filling nitrogen.

3. The expander, an elastic eleme;
of the pressure relief valve, does
not work smoothly, thin films arg
damaged since the bolts securirn
them are too tight, or the sealing
ring of the pressure relief port is
damagéd (Check whether oil
leakage occurs at the port using
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
result, the gas in the upper part
the conservator is not exhauste(
as required. Power off the
transformer and refuel it until the
oil is over the conservator. Then
release oil to an appropriate levg
by referring to the oil
temperature/level curve.

Transformer heavy
gas tripping

Tripping
signal

The transformer is
shortcircuited.

The gas relay loop is faulty
The transformer is not

properly operated during o

1. Check whether there are obviou
bumps and dents on tkkell 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

. If there is no gas, check whethe

. When the transformer is being

. Check whether there is any

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 flammablé
it is air. In this case, identify
the air inlet and the reason fq
air intake, which may be
improper oil charge.

If the gas has a peculiar sme
or even flammabile, it
indicates that an internal faul
occurs. In this case, ymeed
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 tramsmer
is damaged and cannot be
repaired onsite but only be
replaced.)

the wire post and lead wire
between the secondary loop an(
the gas relay are well insulated.

repaired or installed, theloi
charge method is improper. As 4
result, the gas in the upper part
the conservator is not exhauste(
as required. Power off the
transformer and refuel it until the
oil is over the conservator. Then
release oil to an appropriate levq
by referring to te oil

temperature/level curve.

violent vibration in the local ared
whether the gas relay leaks oil,
and whether the secondary cabl
is corroded.

Transformer light
gas

Alarm signal

A minor fault occurs on the
transformer and amall
amount of gas is generateq

The transformer leaks oil.
The transformer is not

. Take the gas sample from the g

relay. If the gas is colagks,

odourless, and not flammable, it
is air. In this case, identify the ai
inlet and the reason for air intak
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Alarm Name

Signal
Meaning

Fault Cause

Troubleshooting Suggestion

properly operated during o
recharge.

The gas relay or the
secondary loop is faulty.

The gas relay misbehaves

. Check the seal and weld of the

. When the transformer is being

. If there is no gas, check whethe

. Check whether there is any

which may be improper oil
charge. If the gas has a peculiaf
smell or even flammabile, it
indicates that an internal fault
occurs. In this caspower off
and maintain the transformer.
You need to take the oil sample
to conduct chromatograph
analysis.

tank for oil leakage. If the gas
relay misbehaves due to the oil
level decrease, check whether t
oil level compies with the oll
temperature/level curve. Power
off and recharge the transforme
if necessary.

repaired or installed, the oil
charge method is improper. As 4
result, the gas in the upper part
the conservator is not exhaedt
as required. Power off the
transformer and refuel it until the
oil is over the conservator. Then
release oil to an appropriate levq
by referring to the oil
temperature/level curve.

the wire post and lead wire
betweerthe secondary loop and
the gas relay are well insulated.

violent vibration in the local ared
whether the gas relay leaks oil,
and whether the secondary cabl
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.

. Check whether the cooling oll

. Check the transformer load.

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.

Generally, the oitimmersed
transformer can run overload fol
a few hours. However, the long
overload would raise the
transformer temperature
continuousy, resulting in
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Alarm Name Signal Fault Cause Troubleshooting Suggestion
Meaning
overcurrent and highkioltage
tripping. Check the load using th
ammeter of the lowoltage
cabinet. If the trip is caused by
overload, you are advised to
reduce the operating load.
Transformer high | Alarm signal The oil level is Anormal . If gas relay protection is
oil level because of oil leakage, available, remove the trip circuit
water leakage, or other to prevent accidental tripping.
accidents. . O&M personnel need to check
The change of oil the o?l level gauger(equently_. If
temperature is related to the oll I(_avel is too high, drain
load conditions and the some oil.
ambient temperature. If thg 3. If the oil conserver or the
oil level changes are explosionproof pipe sprays oil
inconsistent with these abnormally, cut off the power
factors, the oil level may bg ~ supply of the transformer
false. Reasons fdhe false immediately to prevent the spred
oil level: The oil label pipe of fault and accident.
is blocked or the exhaust
vent of the explosioproof
pipe is blocked.
Transformer low oil| Alarm signal The transformer is leaking | 1. Check the secondary loop for
level oil or is infiltrated with oil false actions.
for a long time. . If the action is correct, refill oil tg
After oil is drained due to the transformer.
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.
Transformer high | Alarm signal The transformer is . Check whether the transformer
oil temperature overloaded. overloaded. If so, the high oil
The heat dissipation temperature glarm is generated
channel is blocked. SOME SCenarios.
) . Check whether the heat
A false alarm is gesrated dissipation channel of the
due to the secondary 100p.|  transformer is blocked.

. Check whether the actual oil
temperature of the transformer ig
false.

Heat exchanger Alarm signal | Heat exchanger is damaged. | Check whether the heat exchanger
faulty faulty. Replace the heat exchanger
Low-voltage Tripping A short circuitor false tripping | Check whether the lowoltage
incoming cable signal occurred. busbar is shoitircuited or the

circuit breaker

branch loop is shouircuited, 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 th¢
fault is rectified.

Temperature and
humidity controller
overtemperature

Alarm signal

The heat exchanger is faulty.
As a result, the temperature

inside the container exceeds t
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 mediuravoltagecircuit
breaker immediately.

2. Ifitis in the ring main unit,
switch off the circuit breaker on
the main station side of the
equipment.

Ring main unit Sk
low pressure

Alarm signal

An SFs gas leakage or a false
alarm occurs in the ring main
unit.

1. Check wlether there is an $gas
leakage. If the Sfair gauge
pointer is in the yellow area, the
ring main unit can still work.
Contact Huawei technical
support.

2. If the Sk air gauge pointer is in
the red area, disconnect the upq
layer ring main unit of the
transformer station immediately,

The
mediumvoltage
circuit breaker of
the transformer
cannot be turned of

Alarm signal

The operation loop of the
circuit breaker is faulty.
Therefore, the remote twoff
fails.

Check the operation loop of the
circuit breaker.

Energy not stored | Alarm signal | Energy is not stored for the | 1. After the energy is stored, the
for the circuit breaker spring of the signal will disappear in a few
mediumvoltage mediumvoltage transformer seconds.

circuit breaker of cabinet. 2. If the signal is still on, check the
the transformer energy storage loop.
Transformer Tripping The transformer is Transformer protection action. Do
mediumvoltage signal shortcircuited or the not switch on the mediufoltage
side fast mediumvoltage cable is faulty| circuit breaker before the fault is
disconnection rectified.

protection

Transformer Tripping The transformer is overloaded Transformer protection action. Do
mediumvoltage signal or a short circuit occurs on thg not switch on the mediwwoltage

side overcurrent

protection

low-voltage side but the

low-voltage circit breaker

circuit breaker before the fault is
rectified.
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Alarm Name Signal Fault Cause Troubleshooting Suggestion
Meaning

takes no action.

L] noTE

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

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 replaing 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 dispostir waste electrical
equipment.

9.4.1Replacing 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 excharayet,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

9.4.2Replacing 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 tighéesctiews.
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Step 4 Secure the wiring terminals.

—End

9.4.3Replacing 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 removpdher meter.
Step 3 Install the new power meter and tighten the screws.

Step 4 Secure the power meter cables.

—End

9.4.4Replacing the Temperature and Humidity Controller

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

9.4.5Replacing 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

1201H00024
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Step 3 Install the new MCB.
Step 4 Connect the cable to the new MCB.
----End

9.4.6Replacing 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

9.4.7Replacing the Smoke Sensor
If the smoke sensor is found damaged during maintenance, powemtao#@ace 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

9.4.8Replacing 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 fusavitch-disconnector.

Step 2 Remove the faulty fuse.

Figure 9-2 Removing the faulty fuse
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Le
41

1S01H00029

Step 3 Install the newfuse and close the switch box of the fgsétch-disconnector.

——End
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Input

Technical Specifications STS-2500K STS-6000K

Capacity 2500 kVA @50€C 6000 kVA @40C

Rated input voltage 800V 800 V

Frequency 50 Hz/60 Hz 50 Hz/60 Hz

Maximum input current under 2199.6 A 2403 A

rated voltage
Transformer

Technical Specifications STS-2500K STS-6000K

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

Tappingrange 2 x 2.5% 2 X 2.5%

Shortcircuit 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 IP54 IP54
mediumvoltage/lowvoltage
rooms
Surge protection Type Il Type Il
(Optional) Surge protection Type | + I Type | + I
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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

<15t

<23t

Operating temperature

125€ to +60C

125€C to +60C

Relative humidity

0% 95% RH

0%i 95% 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

Transformercooling type ONAN ONAN
Transformer oil type Mineral oil Mineral oil
Transformer winding connectién | Dyn11 Dynllynll

Mediumvoltage switchgear

SFs, 12140.5 kV, 630 A, 3 feeders|
(CVC or equivalent cabinet), IAC
A-FLR 20 kA/1s

SFs, 12140.5 kV, 630 A, JFeeders
(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/

5 kVA, Dyn11, 800 V/400 V

(Optional) Auxiliary transformer

50 kVA, Dynl11, transformer ratio
defined by the user

50 kVA, Dyn11, transformer ratio
defined by the user

Note a: When the AC lowoltage side is connected to the PID module, do not groend th
neutral point of the transformer.
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FAQ

A.1 How to Operate a Transformer

When operating the transformer, ensure that the transformer is in-theitation sate, 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 offload tap changer can be used to adjust the transformer output voltage. When operating
the changer, ensure that the transformar ike neexcitation state, that is, the high and low
voltage sides of the transformer are not powered on.

When the voltage at the lewltage 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 offload tap changer to the level you need.
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Figure A-1 Adjusting the offload tap changer (to Level drfexample)
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---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

IV04H00016

---End
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A.1.3 Installing the Dehydrating Breather
Step 1 Remove the flange coveroin 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

IV04H00013

Step 3 Remove the end cover from the dehydrating breather.
Step 4 Add clean transformer oil to 142/3 depth of the end cover.

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

IVO4HO0014
—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 Releasinghe gas in the gas relay
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Step 4 Tighten the bleeder plug screw, put the nut back, and reinstall the cover of the gas relay.

—End

A.1.5 Draining Qil from the Transformer
If the transformer is filled with oil during transportation, drain some oil from the transforme

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-{86 1719, and 2224), adjustable wrench (300
mm X 38 mm), hose connector for draining oil, andehalip.
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Figure A-6 Hose connector for oil draining
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(A) Oil drain valve, for the hose  (B) Oil feeding and drain valve for the oil cabinet,
with a 60 mm diameter for the hose with a 35 mm diameter

The transformer has two oil drain ventages: DN5G-icastoil 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 valveswitched 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

1V04H00018

Step 4 Open the oil drain valve. The oil slowly movesm 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 theoil 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.

L] noTE

Check the damage to the container paint and prepare appedpots and materials. The number of
materials depends on site requirements.
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Table A1 Paint repair description

Paint Damage

Tools and
Materials

Procedure

Description

Slight scratch (steel
base material not
exposed)

Smudges and rust
that cannot be wipe(
off

Spray paint or paint,
brush (requiredior
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

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 Huawééchnical support
for a detailed painting solution. Frontline
personnel can turn to local advertisement

coating suppliers.

Dent

1. If adentis less than 100 Min area and
less than 3 mm in depth, fill the dent
with Poly-Putty base and then perform
the @ame operations as those for
processing deep scratches.

2. If a dent is greater than 100 rhin area
or greater than 3 mm in depth, ask the
local supplier for an appropriate

1. For the color of
the finish coat
(acrylic acid
paint), see the
delivered color
palette and
pantone N.
specified on it.

2. For afew
smudges,
scratches, or rus
manual paint
spraying or paint
brushing is
recommended.

3. For many
scratches or
largearea
smudges and
rust, use a
painting gun to
spray paint.

4. The paint coating
should be thin
and even. Paint
dropsare
prohibited on the
coating. The
surface should by
smooth.

5. Leave the
repainted area fo
about 30 minutes
before
performing any
further operation

repainting solution.

Procedure

Step 1 Gently polish the damaged areas using fine sandpapemove smudges or rust.
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Figure A-8 Polishing a damaged area using sandpaper
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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

DD00000012

Step 3 Paint zinerich primer on the damaged coat using a brush or painting gun.

If the base material is exposed in the area to be repaired, apply epoerglzipdmer,
wait until the paint has driednd then apply acrylic acid top coating.

Select epoxy zincich 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 tesjng a sp

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 daredgrea from being polluted during repainting,
cover such areas using white paper and adhesive tape before repairing paint.

Figure A-10 Repainting a damaged area

DD00000013

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

[ noTE

The color of the repaintguart 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 checkihg 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 ugimg 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
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Securing the Low -voltage Cabinet Door

After opening the lowoltage cabinet door, secure it using a support gdter 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 lowoltage cabinet door

M04HO0010

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

To connect auxiliary power cables, refer to the electricalidguof the lowvoltage
cabinet.The figure is for reference only.

Figure A-14 Cabling
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