Annex /
GENERAL INFORMATION

1. Name of the economic operator: _China Electric Equipment (Jiang Su) Transformer Manufacture
Co., Ltd.
2. Fiscal code:  9132118233888785XM (1/1)
3. Head office address: _No0.188 Zhongdian Road, Yangzhong, Zhenjiang, Jiangsu Province, China
4. Telephone: +86 25 52095922
Fax: +86 25 52095999
E-mail: bwc(@ceeg.cn;ceeg@cnceeg.com
5. Registration decision  RMB 160,000,000 Yuan April 8,2015
(number, date of registration)
Yangzhong City Administration for market supervision
(the issuing institution)

6. The main fields of activity: Transmission and distribution and control equipment R&D
manufacturing. design and other related technical services; Sales of metal products; Independent
management and agents of all types of goods and technology import and export business
(Except for state limited business or prohibited imports and exports of goods and technology)

(to be indicated in accordance with the provisions of the operator's statute)

7. Licenses in the field (certificates, authorizations) 001200Q311194R0M/1100 December
29.2020 CHINA QUALITY CERTIFICATION CENTER The design.manufacturing,sales and after
services of 220 kv grade and below voltage oil-immersed transformer and transformer supporting
accessories valid from:January 6,2022 until:December 28.2023

(number, date, issuing institution, types of activity, validity period).
8. Enterprises, subsidiaries, which are part of it: CEEG Nanjing Transmission & Distribution Equipment
Co..I.td. No.22 Chengxin Rd. Yuhua district.Nanjing, Jiangsu, China

(name, address)

9. Affiliated structures, enterprises: CEEG Nanjing Transmission & Distribution Equipment
Co..I.td. No.22 Chengxin Rd. Yuhua district.Nanjing, Jiangsu, China

(name, address)

10. Owned capital at the date of the last balance sheet _33742.000 USD 2022

((indicate the value and date)
11. The number of personnel on the staff 1082 persons, of which workers 600  persons.
12. The number of personnel who will be involved in the performance of the contract 60  persons, of
which workers 40 persons, inclusively:

(indicate the professions and qualification categories)

13. The balance sheet value of fixed assets 239997.10 thousand lei
14. Technical endowment: since 1993 with 30 years manufacturing experience about 300000 sets
transformers Served across over 100 Countries (indicate the main means that will be used for the execution of the contract)
15. Turnover for the last 3 years (thousands of lei):

Year 2020 _ 1071110.40 thousand lei

Year 2021 1165422.60 thousand lei

Year 2022 1349739.40 thousand lei
16. Total debts of the economic operator _ 426960.30_ thousand lei,

inclusively: to the budget 11703000.00 - housand lei
Date of completion: 10.Nov.,20: 3
WEICHAO BAI Sales

(The name\,jl\n)laze/ a.Ld Eilt/l(frl/%fﬁl\e) person authoriz : ,,.. S o ‘ : _ﬁ )
(signature) a;@Sé?ni]i Place



5 Anexa 1
INFORMATIE GENERALA

1. Denumirea operatorului economic: _China Electric Equipment (Jiang Su) Transformer Manufacture
Co., Ltd.
2. Codul fiscal: 9132118233888785XM (1/1)
3. Adresa sediului central: _No.188 Zhongdian Road, Yangzhong, Zhenjiang, Jiangsu Province, China_
4, Telefon: +86 25 52095922
Fax: +86 25 52095999
E-mail: bwc@ceeg.cn;ceeg@cnceeg.com
5. Decizia de inregistrare RMB 160,000,000 Yuan April 8,2015
(numarul, data, inregistrarii)
_Yangzhong City Administration for market supervision
(institutia emitentd)
6. Domeniile principale de activitate:  Transmission and distribution and control equipment R&D
manufacturing. design and other related technical services; Sales of metal products; Independent
management and agents of all types of goods and technology import and export business
(Except for state limited business or prohibited imports and exports of goods and technology)
(de indicat in conformitate cu prevederile din statutul operatorului)

7. Licente in domeniu (certificate, autorizatii) 00120Q311194R0M/1100 __ December 29,2020 CHINA
QUALITY CERTIFICATION CENTER The design.manufacturing,sales and after services of 220 kv
grade and below voltage oil-immersed transformer and transformer supporting accessories valid
from:January 6,2022 until:December 28,2023

(numarul, data, institutia emitenta, genurile de activitate,

durata de valabilitate).
8. Intreprinderi, filiale, care intrd in componentd: CEEG Nanjing Transmission & Distribution Equipment
Co..Ltd. No.22 Chengxin Rd. Yuhua district,Nanjing, Jiangsu, China
(denumirea, adresa)
9. Structuri, intreprinderi afiliate: CEEG Nanjing Transmission & Distribution Equipment
Co..Ltd. No.22 Chengxin Rd. Yuhua district,Nanjing, Jiangsu, China
(denumirea, adresa)
10. Capitalul propriu la data de intocmire a ultimului bilant  33742,000 USD 2022
(de indicat valoarea si data)
11. Numarul personalului scriptic 1082 persoane, din care muncitori __600_ persoane.
12. Numarul personalului care va fi incadrat in realizarea contractului 60 persoane, din care muncitori
_40_ persoane, inclusiv:

(de indicat profesiile si categoriile de calificatie)
13. Valoarea de bilant a mijloacelor fixe 239997.10 mii lei
14. Dotare tehnica: since 1993 with 30 years manufacturing experience about 30000 sets transformers
served across over 100 countries
(de indicat principale mijloace care vor fi utilizate la executarea contractului)

15. Cifra de afaceri pe ultimii 3 ani (mii lei):

Anul 2020 _ 1071110.40 mii lei
Anul 2021 1165422 Lol
Anul 2022 1349739.40 7w . miilei
16. Datoriile totale ale operatorului « ymie 42696030  mii lei,
inclusiv: fata de buget 11703000.00" N gn
Data completarii:  10,Nov,2023 |2
WEICHAO BAI Sales RV, /o B0,
(Numele, prenumele si functia persoanei autorizate s peratarylgeonientic)

LIS

(semnatura) si L.S.

AN



Annex 2
_ China Electric Equipment (Jiang Su) Transformer Manufacture
Co., Ltd.
(Name of the economic operator)
Full address No.188 Zhongdian Road, Yangzhong, Zhenjiang, Jiangsu Province, China
Tel., fax, e-mail :+86 25 52095922 +86 25 52095999 ceeg@cnceeg.com ;bwc@ceeg.cn

THE BID

To SE ..Moldelectrica”, mun. Chisinau, 78 V. Alecsandri Street
(beneficiary's name and full address)

Having examined the procurement documentation related to the procurement of:
T-255/09-23: 110/35/10 kV_power transformer (1 pc.) with nominal power of 25000kVA for SS
Ungheni-110/35/10 kV
(name of the procurement contract announced by the beneficiary)
we present the bid on the execution of the aforementioned procurement contract, namely:

Supply (execution, provision):

The bid.price, The bid price,
No. Name EURVVX"}hout EUR with VAT
Lot no.1
110/35/10 kV power transformer (1 pc.) with nominal 650,000.00
1 | power of 25000kVA (DAP SS Ungheni-110kV /
according to the conditions of INCOTERMS 2020)
Total bid

II. The total value of the bid on the execution of the procurement contract is: SIX HUNDRED AND

FIFTY THOUSAND ONLY 650.000.00 EUR, without VAT
(the sum in letters and numbers)
to which is added the VAT in the amount of / EUR,

(the sum in letters and numbers)
Included in the bid price are:
1. Transport costs 5,000 Eur (2 persons)

2. Supervision by the beneficiary of the works performed

1,000 Eur ,

3. Expenses related to the presence of the Beneficiary's representative when performing the tests
2,000 Eur .

III. Terms of payment: DAP SS Ungheni

(n in)
IV. Term of contract: 30% down pay vhen order is placed, 30% second payment when all
drawings are all confirmed.40% third pa: ~when FAT finished and shall be paid before delivery

(must be filled in)

Date of completion: 10,Nov.2023

(The name, surname and function of the per thorized to represent the economic operator)

WEICHAO BAI Sales Manage

(signature) and Stamp Place



Anexa 2
China Electric Equipment (Jiang Su) Transformer Manufacture
Co., Ltd.
(Denumirea operatorului economic)
adresa completa:No.188 Zhongdian Road, Yangzhong, Zhenjiang, Jiangsu Province, China
tel, fax, e-mail +86 2552095922 +86 2552095999 ceeg@cnceeg.com ;bwc@ceeg.cn

OFERTA

Catre IS .,Moldelectrica”, mun. Chisiniiu, str. V. Alecsandri nr.78
(denumirea beneficiarului §i adresa completa)
Examinand documentatia de achizitie referitor la achizitia:
T-255/09-23: Transformator de forta 110/35/10 kV (1 buc.) cu puterea nominald de 25000kVA
pentru SE Ungheni-110/35/10 kV
(denumirea contractului de achizitiei anuntate de beneficiar)
prezentdm oferta privind executarea contractului de achizitie susmentionat, $i anume:
Furnizarea (executarea, prestarea):

Nr Denumirea Pretul ofertei, Pretul ofertei,
EUR fara TVA EUR cu TVA
Lot nr.1
Transformator de forta 110/35/10 kV (1 buc.) cu 650,000.00
1 | puterea nominala de 25000kVA (DAP SE Ungheni- /
110kV conform conditiilor INCOTERMS 2020)
Total oferta

II. Valoarea totald a ofertei privind executarea contractului de achizitii este: NUMAI SASE SUTE
CINCIZECIDE Ml 650.000.00 EUR, farda TVA
(suma in litere si in cifie)
la care se adauga TVA 1n suma de / EUR,

(suma in litere si in cifre)

In pretul ofertei sunt incluse:
1. Cheltuieli de transport 5,000 Eur (2 persons) ,

2. Supravegherea lucrarilor efectuate de beneficiar 1,000 Eur ,

3. Cheltuieli privind prezenta reprezentantului Beneficiarului la efectuarea testelor 2,000 Eur .

III. Conditii de achitare: DAP SS Ungheni

(se completeaza in mod obligatoriu)

IV. Termen de executare a contractului: 30% down payment when order is placed, 30% second payment
when all drawings are all confirmed.40% third navment when FAT £inished and shall be paid before

delivery

i agwomod obligatoriu)

Data completarii:  10,Nov.2023
(Numele, prenumele si functia persoanei autc o pesiiesbe o torul economic)

WEICHAO_BAI Sales Mai

(semndatura) si L.S.



Annex 3
China Electric Equipment (Jiang Su) Transformer Manufacture Co., Ltd.

(name of the economic operator)

DECLARATION
regarding the personal situation of the economic operator

The title of the procurement: T-255/09-23: 110/35/10 kV power transformer (1 pc.) with the nominal
power of 25000kVA for SS Ungheni-110kV

The undersigned, WEICHAO BAI , legal representative of China Electric
Equipment (Jiang Su) Transformer Manufacture Co., Ltd. ,

(name and surname) (name of the economic operator)

as a bidder, at the procurement of a 110/35/10 kV power transformer (1 pc.) with the nominal power of
25000k VA for SS Ungheni-110kV

organized by SE "MOLDELECTRICA", declare on my own responsibility, under the penalty of
exclusion from the procedure and the penalties applied to the act of forgery in public documents, that the
bidder:

- in the last 5 years, has not been convicted, by the final decision of a court, for participation in the
activities of a criminal organization or group, for corruption, fraud and/or for money laundering, for
terrorist offenses or related offenses of terrorist activities, terrorist financing, child labor exploitation and
other forms of human trafficking;

- in the last 3 years, has not been convicted, by the final decision of a court, for an act that violated
professional ethics or for committing a mistake in professional matters;

- is not in an insolvency process as a result of a court decision;

- has fulfilled its obligations to pay taxes, fees and social security contributions in accordance with
the legal provisions in force in the Republic of Moldova or in the country where it is established;

- has not entered into agreements with other economic operators aimed at distorting competition;
- provides truthful and authentic information and documents for the aforementioned procurement
procedure.

I declare that the information provided for the purpose of demonstrating the fulfillment of the
qualification criteria is complete and correct in every detail and I understand that the enterprise has the
right to request, in order to verify and confirm the declarations, any supporting documents that I have at
my disposal.

I understand that if this declaration is not according to reality, I am liable to violate the provisions of
criminal law on false statements.

Date of completion 10.Nov.2023

NI CHS™
~WEICHAO.,BAI
(Name, Surname) (signd(/f/;/ﬂ@Y )

As: Sales Manager
(function hel.

Bidder: China Electric Equipment (Jiar Pl 4 anufacture Co., Ltd.
No.188 Zhongdian Road, Yangzhc Zt 12, Jiangsu Province, China
(name, full address

Stamp Place



Anexa 3
China Electric Equipment (Jiang Su) Transformer Manufacture Co., Ltd.
(denumirea/numele operatorului economic)

DECLARATIE
privind situatia personala a operatorului economic

Titlul achizitiei: T-255/09-23: Transformator de forta 110/35/10 kV (1 buc.) cu puterea nominala de
25000kVA pentru SE Ungheni-110kV

Subsemnatul, WEICHAO BAI , reprezentantul legal al China Electric Equipment (Jiang Su)
Transformer Manufacture Co., Ltd.

(numele si prenumele) (denumirea operatorului economic)

in calitate de ofertant, la achizitia Transformator de fortad 110/35/10 kV (1 buc.) cu puterea nominald de
25000k VA pentru SE Ungheni-110kV

organizati de I.S. ,,MOLDELECTRICA”, declar pe propria rispundere, sub sanctiunea excluderii din
procedura si a sanctiunilor aplicate faptei de fals in acte publice, ca ofertantul:

- in ultimii 5 ani, nu a fost condamnat, prin hotararea definitiva a unei instante judecatoresti, pentru
participare la activitati ale unei organizatii sau grupdri criminale, pentru coruptie, pentru frauda si/sau
pentru spdlare de bani, pentru infractiuni de terorism sau infractiuni legate de activitati teroriste, finantarea
terorismului, exploatarea prin munca a copiilor si alte forme de trafic de persoane;

- in ultimii 3 ani, nu a fost condamnat, prin hotararea definitiva a unei instante judecatoresti, pentru o
fapta care a adus atingere eticii profesionale sau pentru comiterea unei greseli in materie profesional;

- nu se afla in proces de insolvabilitate ca urmare a hotararii judecatoresti;

- si-a indeplinit obligatiile de platd a impozitelor, taxelor si contributiilor de asigurari sociale in
conformitate cu prevederile legale Tn vigoare in Republica Moldova sau 1n tara 1n care este stabilit;

- nu a incheiat cu alti operatori economici acorduri care vizeaza denaturarea concurentei;
- prezintd informatii si documente veridice si autentice pentru procedura de achizitie sus mentionata.

Declar ca informatiile furnizate in scopul demonstrarii indeplinirii criteriilor de calificare sunt
complete si corecte in fiecare detaliu si inteleg ca intreprinderea are dreptul de a solicita, In scopul
verificarii si confirmarii declaratiilor, orice documente doveditoare de care dispun.

Inteleg ca, in cazul in care aceastd declaratiec nu este conformi cu realitatea, sunt pasibil de
incélcarea prevederilor legislatiei penale privind falsul in declaratii.

Data completarii 10,Nov.2023
WA
WEICHAO,BAI 2o RE NN
(Nume, Prenume) mud /@ é I
In calitate de: Sales Man: = Ceckirt-
(functi W
Ofertantul:  China Electric Equig liang Su) Lransformer Manufacture Co., Ltd.
No0.188 Zhongdian Road, Y: Zhenjjang, Jiangs vince, China
(denumirea, Peides,;

LS.



1.

TECHNICAL DATA SHEET

Power transformer 25 MVA, 115 + 9x1.78 % /38.5+2x2.5%/11 kV

No Description Unit Data required Data offered
1 | GENERAL
1.1 | Manufacturer CEEG
1.2 | - country China
1.3 | -city Yangzhong
1.4 | Kind of installation outdoor outdoor
1.5 | Standards IEC60076 IEC60076
IEC60137 IEC60137
IEC61463 IEC61463
IEEE 693-2005 |  IEEE 693-2005
1.6 | Single or three-phase unit Three-phase Three-phase
17| e orcore o | Saced ore o
1.8 | Type of tank Upper flange tank | Upper flange tank
1.9 | Tank fully vacuum proof Yes Yes
1.10 | Number of windings Three Three
1.11 | Winding material (HV,MV,LV) Coper Coper
1.12 | Insulation oil
1.13 | - manufacturer PetroChina
1.14 | - type A5#
1.15 | - specification of oil IEC 60296 IEC 60296
1.16 | - insulation oil inhibited Yes Yes
1.17 | - test method for corrosive sulphur AISET%(;/T?;lSz;gCBl Af%;\z/lsgi;;:B
2 | RATINGS




Rated power at nominal voltage

2.1
(primary/secondary/tertiary)
2.2 | - at ONAN cooling MVA 20/20/20 20/20/20
2.3 | - at ONAF cooling MVA 25/25/25 25/25/25
2.4 | Maximum ambient temperature °C 50 50
2.5 | Annual average ambient temperature °C 15 15
2.6 | Minimum ambient temparature °C -30 -30
2.7 | Maximum service altitude m 1000 1000
28 Temperature rise limits at all tap changer
| settings
2.9 | - oil/top K 50 50
2.10 | - windings/average K 55 55
2.11 | - windings/hot spot K 68 68
2.12 | Rated voltages (no load)
2.13 | -HV kv 115 115
2.14 | - MV kv 38.5 38.5
215 | -LV kv 11 11
2.16 | Rated frequency Hz 50 50
soIidIy soIidIy
2.17 | Permissible load at neutral point % earthed/surge | €arthed/surge
arrester arrester
2.18 | Vector group symbol YNynOd11 YNynOd11
Impedance voltage — HV/LV (25 MVA
2.19 .
basis)
2.20 | - maximum tap position % Specify 18
2.21 | - nominal tap position % 17.5 17.5
2.22 | - minimum tap position % Specify 17
593 Impedance voltage — HV/MV
) (25 MVA basis)
2.24 | - maximum tap position % Specify 11
2.25 | - nominal tap position % 10.5 10.5
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10

2.26 | - minimum tap position % Specify

227 I(r;sp:/Id\jzcbea\S/ic;I)tage — secondary/tertiary % | Min. 6.5 (+30%/-0%) (;;/I(i);/%;)
2.28 | Magnetic flux density at

2.29 | -rated voltage and frequency Tesla Max. 1.7 Max. 1.7
2.30 | No load losses (tolerance +0%) kw <15 <11
2.31 | Noload current (lo/In) % 0.1 0.1

2.32 | Core losses (W17/50) W/kg Max. 0.9 Max. 0.9
2.33 | Short circuit voltage

2.34 | -HV-LV % 17.5 17.5
2.35 | - HV-MV % 10.5 10.5
2.36 | - MV-LV % 6.5 6.5

2.37 | Load losses at rated power

2.38 | HV/LV (25 MVA basis)

2.39 | - maximum tap position kw Specify 95

2.40 | - nominal tap position kw Specify Max. 100
2.41 | - minimum tap position kw Specify 115

2.42 | HV/MV (25 MVA basis)

2.43 | - maximum tap position kw Specify 115
2.44 | - nominal tap position kw Specify Max. 120
2.45 | - minimum tap position kw Specify 130
2.46 | MT/JT (25 MVA basis) kW Specify Max. 160
2.47 | HV winding (25 MVA basis) -

2.48 | - maximum tap position kw Specify About 60kW
2.49 | - nominal tap position kw Specify About 60kW
2.50 | - minimum tap position kw Specify About 60kW
2.51 | LV winding (25 MVA basis) kw Specify About 60kW
2.52 | MT winding (25 MVA basis) About 60kW
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2.53 | - maximum tap position kw Specify About 60kW
2.54 | - nominal tap position kw Specify About 60kW
2.55 | - minimum tap position kw Specify About 60kW
2.56 | Power consumption of cooling plant kw Specify 3kW
557 Efficiency referred to 75 °C at rated
) voltage taping and at:
99.5@HV-MV
2. - 1009 1. 9 .
58 00% rated output and 1.0 power factor % 99.7 PEI:99.70%
2.59 | - 75% rated output and 1.0 power factor % Specify | 99.64@HV-MV
2.60 | - 50% rated output and 1.0 power factor % Specify | 99.71@HV-MV
2.61 | - 25% rated output and 1.0 power factor % Specify | 99.72@HV-MV
2.62 | - 100% rated output and 0.8 power factor % Specify | 99.44@HV-MV
2.63 | - 75% rated output and 0.8 power factor % Specify | 99.55@HV-MV
2.64 | - 50% rated output and 0.8 power factor % Specify | 99.64@HV-MV
2.65 | - 25% rated output and 0.8 power factor % Specify | 99.65@HV-MV
2.66 | Voltage variation range HV kv +/-18.423 +/-18.423
2.67 | Taping range HV % +/-16 +/-16
2.68 | Number of steps HV steps +/-9 +/-9
2.69 | Continuous power on all taps Yes Yes
I +/-1.925
2.70 | Voltage variation range MV 38.5 kV kv +/-1.925
2.71 | Tapping range MV 38.5 kV % /5 +/-5
2.72 | Number of steps MV 38.5 kV steps /-2 +/-2
- . 115
2.73 | Principal taping HV kv 115
P ; 38.5
2.74 | Principal taping MV kv 385
2.75 | Winding insulation design
2.76 | -HV Uniform Uniform
2.77 | - MV Uniform Uniform
2.78 | -LV Uniform Uniform
N IX
2.79 | Seismicity on MSK scale X
3 | INSULATION LEVEL
3.1 | Insulation level HV winding
3.2 | - Power frequency withstand voltage kv 230/230 230/230
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line/neutral

3.3 | - Lightning impulse level line/neutral kv 550/550 550/550
3.4 | Insulation level LV winding
3.5 | - Power frequency withstand voltage kv 34 34
3.6 | - Lightning impulse level kv 110 110
3.7 | Insulation level MT winding
38 —.Power frequency withstand voltage KV 95/95 95/95
line/neutral
3.9 | - Lightning impulse level line/neutral kv 250/250 250/250
4 | OPERATION DETAILS
4.1 | Cooling method ONAF ONAF
4.9 Noise level (LpA) at a mfeaSL_mng dlst?nce dB(A) Max. 60 Max. 65
of 2.0 m (all forced cooling in operation)
5 | BUSHINGS
5.1 | HV (lines)
59 | - manufacturer Nanjing Zhida, China
5.3 | -type o
5.4 | - rated current A 800 800
5.5 | - power frequency test voltage kv 255 255
5.6 | - lightning impulse level 550 550
- minimum creepage distance in
. 2835
>-7 accordance with IEC 60815 mm 2835
Fx Horizental:300
_ ; ; Fy Axial static
58 cantilever load level according to IEC daN Specify load. 125
60137 !
Fz Vertical
cantilever load:150
5.9 | HV (neutral)
5.10 | - manufacturer Nanjing Zhida, China
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5.11 | - type
5.12 | - rated current A 800
5.13 | - power frequency test voltage kv 105 255
5.14 | - lightning impulse level 250 550
- minimum creepage distance in
. 2835
>-15 accordance with IEC 60815 mm 1050
Fx Horizental:200
Fy Axial static load:
. . 100
- cantilever load level according to IEC .
5.16 daN Specify Fz Vertical
60137
cantilever load:100
5.17 | LV
5.19 | - manufacturer Nanjing Zhida, China
Pure porcelain
5.20 | - type bushing
5.21 | - rated current A 2000 2000
5.22 | - power frequency test voltage kv 42 42
5.23 | - lightning impulse level 110 110
- minimum creepage distance in
. 280
>-24 accordance with IEC 60815 mm 280
Fx Horizental:300
Fy Axial static load:
. . 150
- cantilever load level according to IEC .
5.25 daN Specify Fz Vertical
60137
cantilever load:150
5.26 | MT (lines/neutral)
5.27 | - manufacturer Nanjing Zhida, China
Pure porcelain
5.28 | - type bushing
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630

5.29 | - rated current A 630
5.30 | - power frequency test voltage kv 105 105
5.31 | - lightning impulse level 250 250
- minimum creepage distance in
1050
>:32 accordance with IEC 60815 mm 1050
Fx Horizental:300
Fy Axial static load:
. . 150
- cantilever load level according to IEC .
5.33 daN Specify Fz Vertical
60137
cantilever load:200
6 | CURRENT TRANSFORMERS
6.1 | 115 kV line side
6.2 | For protection purposes
6.3 | Rated output VA 30 30
6.4 | Ratio
6.5 | - primary A 150-300 150-300
6.6 | - secondary A 5 5
6.7 | Class 5P20 5P20
6.8 | For protection purposes
6.9 | Rated output VA 30 30
6.10 | Ratio
6.11 | - primary A 150-300 150-300
6.12 | - secondary A 5 5
6.13 | Class 5P20 5P20
6.14 | 115 kV neutral side
6.15 | For protection purposes
6.16 | Rated output VA 10 10
6.17 | Ratio
6.18 | - primary A 150-300 150-300
2.19 | - secondary A 5 5
6.20 | Class 5P20 5P20
6.21 | 38.5 kV line side
6.22 | For protection purposes
6.23 | Rated output VA 30 30
6.24 | Ratio
6.25 | - primary A 600-800 600-800
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6.26 | - secondary A 5 5
6.27 | Class 5P20 5P20
6.28 | For protection purposes
6.29 | Rated output VA 30 30
6.30 | Ratio
6.31 | - primary A 600-800 600-800
6.32 | - secondary A 5 5
6.33 | Class 5P20 5P20
7 | ON-LOAD TAP CHANGER
MR
7.1 | Manufacturer
V type
7.2 | Type vP
7.3 | Rated through current A 2400 2400
7.4 | Rated step capacity kVA 22200 22200
7.5 | Lightning impulses level kv 550 550
7.6 | Power frequency withstand test voltage kv 230 230
7.7 | Rated step voltage per phase kv 3200 3200
7.8 | Short-time current
7.9 | -3svalue kA 210 210
7.10 | - peak value kA 225 225
7.11 | Type of connection Neutral Neutral
o Vacuum type Vacuum type
7:12 | Type of switching diverter switch diverter switch
7.13 | Contact life operation Nos Min. 500 000 Min. 500 000
714 Nur.n.ber of switching operation till first Nos Min. 250 000 Min. 250 000
revision
7.15 | Auxiliary supply voltage (AC) \% 400/230 400/230
8 | PROTECTION AND MONITORING EQUIPMENT
EMB BF 80/10 (or.
EMB BF 80/10
8.1 | - Buchholz relay (or. equ.) equ.)
EMB URF 25/10
. . EMB URF 25/10
8.2 | - Oil flow operated protection relay (or. equ.) (or. equ.)
EMB CF-38 (or/
8.3 | - Conservator gas detection rela EMB CF-38
: g y (or/ equ.) equ.)
8.4 | - Qil level indicator
8.5 | Type MTO-STF
Messko,Germany
8.6 | Manufacturer
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resettable spring

resettable spring

8.7 | - Pressure relief device loaded loaded
MPreC
8.8 | Type
Messko,Germany
8.9 | Manufacturer
Automatic,
8.10 | - Dehydrating breather Automatic, i
. y g maintenance free | Maintenance free
MTraB
8.11 | Type
Messko,Germany
8.12 | Manufacturer
. L Messko’s product
8.13 | - Oil temperature indicator
MT-ST160F
8.14 | Type
Messko,Germany
8.15 | Manufacturer
L o Messko’s product
8.16 | - Winding temperature indicator
MT-STW160F2
8.17 | Type
Messko,Germany
8.18 | Manufacturer
MASSES, MEASURES AND DRAWINGS
9.1 | Transformer masses:
About 55000
9.2 | - total mass kg
. About 42000
9.3 | - transportation mass kg
. About 25000
9.4 | - untanking mass kg
. . About 12500
9.5 | - mass of insulating liquid kg
9.6 | Overall dimensions including bushings:
5300
9.7 | - height mm
7500
9.8 | - depth mm
) max. 6250
9.9 | - width mm max. 6250
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9.10 | Gauge of the tank
9.12 | - longitudinal mm 1524 1524
9.12 | - transverse mm 2000 2000
10 | RELIABILITY REQUIREMENTS
Design of windings and/or magnetic core
101 pressing system shoud not require any Yes
" | maintenance for the whole expected life Yes
term
Manufacture has to have experience in Provide
short-circuit tests =2 110 kV rated voltage Specify transformer
10.2 | transformers (withstand short circuit) type, present test
according to IEC standard in independent report
laboratories not earlier than 2010
o . Min. 30
10.3 | Life time year Min. 30
11 | DELIVERY
11.1 | Incoterms DAP DAP
11.2 | Unloading on site No | No
12 | DOCUMENTS TO BE PROVIDED WITH THE OFFER
121 Trans.former data plate (photo or Provide .
drawing) Provide
Passport or Test Certificate of the similar* )
12.2 | transformer previously manufactured not Provide
earlier than 2010 Provide
Reference list of the similar transformers )
12.3 | for the last 5 years with end users Provide
contacts Provide
124 Certificate for manufacture’s test Provide
" | laboratory (ISO/IEC) Provide
12.5 Outline transformer drawing Provide
) Provide
12.6 Oil test certificate Provide
) Provide
12.7 Short-circuit test report Provide
) Provide
OLTC Type Test Report performed in )
12.8 | independent and accredited European Provide
Laboratory according to IEC 60214-1:2014, Provide
. . . Provide
12.9 | OLTC instalation and operation manual Provide
12.10 Other documents required according to Provide
) chapter 5 of the present document Provide
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e Similar transformer is a three — winding transformer \ ame/st ated power, HV /
MV/LV rated voltage, no-load and load losses, imped: VO s, sound pressure level.
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Founded in 1990, CEEG Transformer Co., LTD (CEEG) has always adhered to the core value concept of "Vision, Innovation and Responsibility”,
taking "Delivering Premium Power to The World “ as its responsibility, focusing on production and manufacturing for more than 30 years, form-
ing electricity Power transformers, new energy and system solutions three pillar industries.

CEEG guided by the green concept of "Safety, Energy saving and Environmental protection”, is committed to the research and development and
production of transmission and distribution equipment, which is a collection of research and development, manufacturing and sales in one.
CEEG has won the honorary title of national innovative enterprise, Top 500 Asian brands, China famous trademark, and national End-users’
satisfaction products, and has the relatively larger dry type transformer production base in the world with American DuPont Nomex® paper as
insulation material transformer manufacturer, the company registered capital of 300 million yuan, covers a total area of 82.4 acres, with an
annual output of 40,000MVA transformer production capacity, sales and service outlets all over the country in major cities.

The company's main products are; 220kV and 110KkV railway traction transformer, Scott railway traction transformers, 2x27.5kV railway auto
transformers, 220kV and below oil-immersed type transformers, 35kV and below cast resin transformers, SG series open ventilated transformer
and SCR semi-enclosed dry type transformers, energy storage specialized transformer, hydrogen-specific rectifier transformer, urban railway
traction rectifier transformer apparatus, urban rail railway traction rectifier group, amorphous alloy dry type transformer, mining explosion-proof
transformer and explosion-proof switch, high and low voltage switch cabinet, frequency conversion transformer, anti-harmonic transformer,
marine transformer, urban rail transit intelligent pad-mounted, pad-mounted & European type substation, wind and photovoltaic substation,

CEEG Product Family

reactor,etc. Sales cover railway, electricity, electronics, urban rail transit, hydropower, nuclear power, wind power, coal mining, communications,
construction, petroleum, chemical, aerospace and other industries.

CEEG has an advanced three-dimensional integrated design cloud platform in the industry, which improves the design quality of products and meets
with customer needs to the maximum extent with reliable power solutions. In recent years, the company has participated in the construction of many
national key projects, such as the Beijing Olympic Games project, Nanjing South Railway Station, Shenyang National Games, Nanjing Youth Olympic
Games, Shanghai WorldExpo project, manned spaceflight project, Beijing South Railway Station, Shanghai Yangtze River Tunnel and Bridge, Shenzhen
Lingao Nuclear PowerProject, and its products are exported to Europe, Australia, Southeast Asia, the Middle East, Africa and other parts of the world.

Walking with giants and keeping pace with the world!

The company has established long-term strategic partnerships with world-class enterprises such as DuPont, ABB and Siemens. The pursuit of innova-
tion, the fulfillment of responsibilities, by continuously upgrading products, quality, and services, we have developed into a large domestic supplier of
power transmission and distribution equipment, the industrial foundation is strong. The series of products produced by the company have been
exported to more than 80 countries and regions in the world, the strategic layout of brand internationalization and service globalization has been
formed, and is transforming to" manufacturing globalization + terminal solution + service", and committed to making CEEG the world's top choice!
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raction Transformer

220kV, 110kV (66kV)
Power Transformer

Extraordinary

Precision Craftsmanship
Perfect Quality

Scope of Application

It is beneficial for meeting peak electrici-
ty demand during summer and is
suitable for high-load distribution
networks in high-temperature environ-
ments. It is also suitable for locations
with impact loads and continuous
overload requirements, such as the
steel and metallurgical industry, railway
transportation, power plants, hydro-
electric stations, etc

Product Introduction

Product Introduction 1. Adopting a fully enclosed manufacturing process with constant temperature,

humidity, and dust control to ensure lean and controlled product quality.

pilway passenger dedicated lines as o - )
2. Utilizing the original "Seven-level Temperature Control Technology" system in

Product performance

conjunction with finite element analysis of temperature distribution to fully lever- Beijing Zhongmei Electric Co., Ltd., Beijing Lufeng Times
age the performance advantages of various insulation materials. Technology Development Co., Ltd, Shenhua United
3. Implementing unique noise-reduction methods in different components to Construction Co., Ltd., Chongqging Yuzhan Electric Co., Ltd.,
Reference ensure noise levels surpass national standards. Hubei Power Survey and Design Institute Co., Ltd. (Yuan-
R . 4. Employing one-time molding technology for sealing components and conduct- wanghe Storage Jiangdong 100MW PV Field Project),
in-QinLine, Lan-Xin Line, Dun-Ge ing multiple leakage tests, including fluorescent, positive pressure, and negative Xinjiang Production and Construction Corps, Huazi Technol-
ai Line, Chongqing-Fuling Line, pressure methods, to ensure leakage-free products. ogy Co., Ltd., Pinggao Group International Engineering Co.,
railway lines. Export destina- 5. The core adopts Swiss advanced stacking manufacturing technology & produc- Ltd., Wuxi Metro, Yuanhe Power Station, etc.
ution sh.p.k and more. tion process, with low no-load loss.

6. Successfully passing the short-circuit test conducted by the National Transform-
er Testing Center, ensuring the safety and reliability of the product

09/10
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SGBH19 series

Open Ventilated Dry Type Transformer

High Efficiency Energy-saving

Superior Insulation
Green and Environmentally Friendly|]

F

Product Introduction

1. Complies with GB 20052-2020 energy efficiency standards, a
new generation of Class 1 energy-efficient products.

2. Utilizes high-quality amorphous alloy strip, reducing no-load
losses by 60% and achieving significant energy savings.

3. Adopts a self-developed three-phase three-column structure,
allowing for easy assembly and occupying a small footprint.

4. Incorporates a unique iron core mounting technology, resulting
in low mechanical stress and reduced noise.

5. Adopts DuPont Nomex® insulation system, ensuring high insula-
tion heat resistance.

6. Excellent flame resistance, and strong overload capacity.

7. Equipped with intelligent transformer terminals and integrated
with |oT cloud platform for smart operation and maintenance.

.
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Implementation standards

1. GB 20052-2020 Limits and energy efficiency grades for power transformers

2. GB/T 1094.1-2013 Power transformers - Part 1: General

3. GB/T 1094.3-2017 Power transformers - Part 3: Insulation levels, Dielectric tests,
and External clearances in air

4. GB/T 1094.5-2008 Power transformers - Part 5: Ability to withstand short-circuit
5. GB/T 1094.11-2022 Dry type transformers

6. GB/T 1094.12-2013 Power transformers - Part 12 Load Guide for dry power
transformers

7. GB/T 22072-2018 Dry amorphous alloy iron core distribution transformer
technical parameters and requirements

8. GB/T 1094.10-2003 Power transformers - Part 10: Determination of sound
levels

SCBH series Amorphous Alloy Dry Type Transformer

Three-phase Three-column
Energy-saving Pioneer

AdOD

Reference

high-guality amorphou

ADDIOXHT4E

Product Family

Suitable for places under distribution grid with low
efficiency, the place with flammability & explosive
character, or the area with high requirement for
flame-resistance , such as cloud computing data
centers, rural power grids, high-rise buildings,
commercial centers, subway systems, airports, power
plants, etc.

it), Huawei Hubei Research Institute Data Center (IDC),
etc.
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S(B)H-M series Oil-immersed Type Amorphous Alloy Distribution Transformer

(Domestic Pioneer in Production Assembly Line ]

1. Produced using a constant temperature, humidity, and dust-free fully enclosed
manufacturing process.
2. Utilizes high-quality amorphous alloy strip, resulting in a reduction of approxi-
mately 60% in no-load losses compared to previous models.
3. Manufactured using the automated corrugated tank production line from
Germany's JOrg, automatic forming a tank, and ensuring leakage-free tanks.
£ 4. Adopts a fully vacuum oil-injection process online, resulting in high insulation
. performance and low partial discharge.
- [ 5. Utilizes fully automated testing equipment for product testing, with automatic
Wﬂ comparative analysis of results.

Suitable for the upgrading and reconstruction of agricultural grid
and urban grid, as well as large-scale data computing centers.

Beijing Northern Energy Saving and Environmental Protection Co., Ltd., Tianjin
Power Company, Shaanxi Power Company, Liaoning Power Company, Beijing

_ Chaoyang Electric Power Engineering Company, Shenshuo Railway Branch,
Nanjing China Post Air Express Logistics Distribution Center Phase Il Apron
Construction Project, etc.

| 6. Pioneered the SH15-M-6300/35 amorphous alloy transformer, successfully
| passing routine, special, type tests, short-circuit tests, in a single attempt.

Product Family

S series Transformer

Low Noise Low partial Discharge
Customized Low Temperature Rise
Short-circuit Withstand Capability
Impulse Withstand Capability

. B A i

i 4

The Class-one S22/Class-two S20/Class-three S13 series oil-immersed type transformers combine the traditional structure of oil-immersed type transformers
with modern domestic and international oil-immersed type transformer structures. They feature a new insulation structure for power transformer.

They are widely used in urban power grids, rural power grids, high-end power supply fields, as well as in industries such as steel, coal, chemical,
cement, paper, and metallurgy.

Shougang Shuicheng Iron and Steel (Group) Co., Ltd., AVIC The Third Research Institute of China Electronics Technology Group Corporation (CETC),
Wauxi Metro Line 1-4, Chongqing Metro Line 2, Nanjing Metro, Guangzhou Metro

13/14
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SRN series High-temperature Resistant Transformer

[High-temperature Resistant Long Lifespan]

1. Strong overload capacity: With DuPont Nomex® paper as the core and a
seven-level temperature control technology, it utilizes a hybrid insulation
system effectively.

2. Wide applicability: Suitable for industries operating in high ambient
temperatures or under long-term high loads, providing safe and reliable
power supply.

3. Low maintenance cost: It exhibits excellent oxidation resistance, slow
aging rate, more stable mechanical characteristic and electrical properties,
resulting in a long lifespan.

4. Energy-saving and environmentally friendly: After the end of its service life,
the materials can be recycled and reused, without causing pollution.

5. Safety and reliability: It possesses strong corrosion resistance and
water-proof properties, ensuring safe and reliable long-term operation.

High-end power supply sectors and customers in industries such
as steel, coal, chemical, cement, paper, and metallurgy.

Guangzhou-Zhuhai Railway Co., Ltd., Beijing Shougang Interna-~
tional Engineering Technology Co., Ltd., Guiyang Urban Rail
Transit Co., Ltd., Heilongjiang Longmei Mining Group Co., Ltd.,
Guizhou Shuicheng Coal Mining Co., Ltd., Chongging Energy
Group, Lanzhou Railway Bureau, Liaoning Provincial Electric
Power Co., Ltd., Shandong Luneng Materials Group Co., Ltd.,
Weigiao Textile Co., Ltd., Shanxi Provincial Electric Power Com-~
pany, Shaanxi Provincial Electric Power Company, Northwest
Power Grid Co., Ltd., etc.

Mobile Transformer on vehicles

[CEEG Intelligent Manufacturing Safe and Efficientj

The mobile transformer developed by CEEG is of vital importance to the
overall performance of mobile substations. Although there is only a slight
difference in wording between "mobile transformer" and " mobile transform-
er for vehicles," the design concepts differ significantly. Conventional mobile
transformer as emergency power sources and typically only require
short-term energized operation for a few days, their operating characteristics
cannot be compared to those of substations. In contrast, the “mobile trans-
former on vehicles” for mobile substations, as a core equipment, must not
only meet the transportation requirements of various road conditions but
also fulfill the energized operation needs of the mobile substation for several
months or even one to two years, essentially aligning with the operating
characteristics of a substation.

Since it is a mobile substation, after the lease expires, it needs to be transport-
ed and leased to other projects multiple times. Therefore, the technical
requirements for the “Mobile transformer on vehicles” are higher than those
of tradition ones. This type of transformer can be integrated into a flatbed
trailer or transported as a whole using conventional transport vehicles,
without the need for complicated approval procedures for specialized
vehicles, completely replacing conventional mobile transformers.

Jiangyin Second Yangtze River Crossing, Yuanhe Power Station Co., Ltd., Beijing
Beikong Environmental Protection Co., Ltd., Pinggao Group International
Engineering Co., Ltd., Suzhou Zhongcai Construction Co., Ltd., Wuxi Metro

Group Co., Ltd., etc.

Product Family

EH
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Oil-immersed Type Converter Transformer

High Temperature Resistance
High Overload Capacity

Low Noise

High Reliability

Power conversion refers to the collective term for rectification, inversion, and frequen-
cy conversion, among which rectification is widely used. Most industrial rectifier DC
power supplies are generated by rectifier transformers and rectifiers connected to the
AC power grid. The electrochemical industry is the most common application of rectifi-
er transformers, used for the extraction of aluminum, magnesium, copper, and other
metals through the electrolysis of metal compounds, as well as the production of
chlorine-alkali through the electrolysis of salt, and the production of hydrogen and
oxygen through the electrolysis of water. The explosive growth of the hydrogen
energy industry is driven by factors such as depletion of fossil energy, environmental
degradation, and frequent extreme climate events.

Hydrogen energy is a rich, green, and low-carbon secondary energy source, gradually
becoming one of the important carriers in global energy transition. In the context of
carbon peak and carbon neutrality goals, the combination of renewable energy sourc-
es such as photovoltaics, wind power, and hydropower with hydrogen production
through rectifier equipment and water electrolysis technology can produce high-puri-
ty hydrogen and oxygen, leading to wider utilization in the global economy.

The oil-immersed rectifier transformers produced by CEEG have the characteristics of
high temperature resistance, maintenance-free operation, high overload capacity, low
noise, high reliability, lift-core free, leakage-free performance, and diverse product
varieties. These features effectively improve electrolysis efficiency, reduce overall
power consumption, and enhance operational reliability. The performance indicators
meet or exceed the latest standards such as GB/T 18494.1-2014 and GB/T
18494.3-2012, demonstrating an advanced level among similar products in the
domestic market.

Product Family

Dry Type Converter Transformer

[Professional Design Safe and Reliable]

Power conversion refers to the overall term for three working modes:
rectification, inversion, and frequency conversion. Most of the rectifier
and DC power supplies used in general industry, energy storage, photo-
voltaic, variable frequency speed regulation, subway railway traction,
feed test, charging station and other places are generated by the rectifier
equipment composed of transformer and rectifier in the AC power grid.

1. The power supply voltage on the AC grid side is stepped down (or
stepped up) to meet the required AC valve side voltage for DC output.
2. Achieve electrical isolation between the DC side (AC valve side) and
the AC grid side.

3. Convert the three-phase (or single-phase) AC power supply on the
AC grid side into multi-phase AC power on the AC valve side to reduce
the harmonic content on the AC grid side and improve the waveform
of the DC voltage.

Core material: Optional choices include silicon steel or amorphous alloy strip.

Core structure: Optional choices include three-phase three-column or three-phase five-column.

Winding structure: Optional choices include axial split, radial split, or multiple windings on the valve side for multiple voltage outputs.
Insulation class: Optional choices include Class F or Class H.

Product process: Optional choices include epoxy resin casting process or vacuum pressure impregnation process.

17/18
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SG series Dry Type Transformer

[Safe Reliable Environmentally Friendly Energy Savingj

1. The product is rated as Class H insulation and Class C insulation materi=
als, providing strong overload and short-circuit withstand capabilities and
high safety performance.

2. High-quality high-permeability silicon steel is used with a multi-stage
stepped process, resulting in low no-load losses.

3. Copper and silicon steel are recyclable, and the insulation materials are
fully degradable, making it an environmentally friendly product.

4. DuPont ReliatraN® core technology is adopted, reducing the volume by
10% and saving materials by 10%.

5. Realizes full intelligent data collection and analysis, serving as an intelli-
gent 'brain’ for proactive operation and maintenance.

1. Places with high population density such as shopping malls, residential
areas, schools, hospitals, and entertainment venues that have strict safety
requirements.

2. Locations with high energy consumption, high loads, susceptibility to
overload, and uneven load distribution.

3. Harsh environments such as coal mines, nuclear power plants, and
cement factories that have radiation hazards or high dust content.

4. Occasions that require high moisture resistance, resistance to salt spray,
and corrosion protection.

National Olympic Sports Center Comprehensive Training Hall, Beijing Aerospace Times Laser Navigation Technology Co., Ltd., Chinese People's
Armed Police Force, China University of Petroleum, Beijing Tiantan Hospital, and others.

Marine and Offshore Platform Transformer

[Superior Insulation Seismic Resistance j

!

1. It adopts high-quality high-permeability silicon steel with multi-step process,re-
sulting in low no-load losses.

2. The use of Nomex® paper insulation system for manufacturing marine trans-
formers and offshore platform transformers is the first in China.

3. The transformer body adopts two kinds of process system: VPI (Vacuum
Pressure Impregnation) process and epoxy vacuum casting process, both of
which are applicable.

4. All fasteners and exposed conductive parts are treated with special processes
to meet the requirements of waterproof, dustproof, and anti-corrosion.

5. The enclosure comes with a waterproof trough, with the highest protection
level reaching IP44, ensuring safety and reliability.

6. It can adopt a combination of air cooling and water cooling, forming a hybrid
air-water cooling structure, with strong overload capacity

Product Family

The scope of application for marine transformers includes bulk
carriers, oil tankers, container ships, chemical tankers, LNG
(liquefied natural gas) carriers, roll-on/roll-off (Ro-Ro) ships,
passenger ferries, etc. They are also used in docks, offshore
platforms, and other marine vessel-related products.

China Shipbuilding Industry Corporation (CSI) 712th Research
Institute, Shanghai Zhenhua Heavy Industries Co., Ltd.,
Nantong COSCO Kawasaki Ship Engineering Co., Ltd.,
CNOOC (China National Offshore Oil Corporation) Shenzhen
Branch, etc.
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Cast Resin Transformer

[Precision Manufacturing Perfect Quality]

1. High quality high permeability silicon steel with
multi-stage stepping process leads to low no-load loss.
2. The surface adopting nano-paint & self-leveling
process with low noise.

3. It has strong waterproof and short-circuit resistance,
strong overload capacity, good electrical performance,
safety and reliability.

4. Through the simulation analysis of electric field,
temperature field and magnetic field, CEEG is the first
company in China to pass KEMA's E2, C2 and F1 tests.
5. The product can adopt dual-mode structure scheme
to meet the needs of different customer groups.

6. Special intelligent transformer solution and big data
cloud diagnosis technology are adopted to be always
online.

10KkV Series

1. Low loss, low partial discharge and low noise.

2. The product performance parameters are better than GB
and IEC standards.

3. It is safe, flame-retardant, fireproof and pollution-free, and
can be directly installed in the load center.

4. Maintenance free, convenient installation and low compre-
hensive operation cost.

5. Low temperature rise and high product reliability.

6. Stable structure and strong seismic capacity.

7. Moisture proof, corrosion-resistant, wide application range.

Scope of application: Strong adaptability to the product
environment, especially suitable for the places where have
seasonal load fluctuations or overloading cas.

35KkV Series

1. Through the dynamic thermal stability simulation analysis, the
winding structure is in reasonable arrangement and with strong
short-circuit resistance.

2. Low loss, low noise and low partial discharge.

3. It can also operate under overload long time without air-cool-
ing, with strong overload capacity.

4. Winding capacitance distribution is reasonable and impulse
withstand ability is strong.

5. The product has the characteristics of flame retardant and self
extinguishing, non-toxic and harmful gas generation, green and
environmental protection.

Scope of application: densely populated and narrow urban
substations, data centers, factories and mining enterprises.

Traction Rectifier Transformer

1. Low temperature rise, strong overload capacity and reliable
operation under class VI load conditions.

2. The key technical parameters are well balanced, the load is
evenly distributed, and the amount of non-characteristic
harmonics is effectively reduced.

3. The coil adopts double split structure in axial with smoothly
the output DC waveform.

4. High mechanical strength, good moisture resistance, partial
discharge<10pc.

5. Low noise , low electromagnetic radiation pollution.

Scope of application: Rail transit.

Olympic Center Gymnasium, Qingdao International Sailing
Center, Beijing Urban sub center, Beijing Chang'an Street
lighting project, Beijing Winter Olympics, China Iron and
Steel Research Institute, Wuxi Metro, Nanjing Metro, Shang-
hai Disney Land, Shanghai Expo Exhibition Center, etc.
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ZPSG Frequency Conversion Transformer

KBSG2-T Mining Explosion-proof Transformer

[ Protecting Motor Energy Saving Efficiency Enhancementj KBSGZY2-T Mining Explosion-proof Mobile Substation

[ National Patent Safety High Compression Strengh ]

1. The core adopts a core-positioning
structure with multi-stage stepped
process, ensuring no lateral or longitu-
dinal displacement of the core under
various operating conditions.

2. The winding adopts various struc-
tural types, providing strong short-cir-
cuit withstand capability.

3. It utilizes a dedicated air-cooling
guiding system, achieving high heat
dissipation efficiency and ensuring

5. Multiple technologies are employed to
effectively suppress harmonic content,
achieving harmonic-free performance
and extending motor lifespan.

6. There are various structural types
available to meet the requirements of
different frequency conversion systems.
7. The product's maximum capacity can
reach 9000kVA, enabling 72-pulse

product safety and reliability. rectification.
4. The magnetic leakage distribution is
reasonable, meeting the requirements
of frequency converter.
1. The unique full corrugated structure effectively improves the heat
| dissipation area, and has a national patent. Itis widely used in power supply of underground devices in
2. The cylindrical explosion-proof shell improves the strength of the shell, coal mines.
can withstand 1MPa pressure and has strong explosion-proof perfor-
mance.
Suitable for use with high-voltage inverters, mainly in indus- Siemens (Shanghai) Electrical Drive Systems Ltd., ABB Electrical 3. DuPont Nomex® Paper insulation system is adopted, which is more . . o .
tries such as municipal water supply, power, metallurgy; Drive Systems Co., Ltd. (Beijing), Beijing Dynamic Source Technolo- safe and reliable. gg:arl]al\iir::znréur?)fgoﬁgnggﬁggén%Iléi:tsrlijcbscuz;anl_etsg, D;;g;‘)?i
petrochemicals, cement, coal, and others. gy Co,, Ltd,, B_eumg angyl Sheng_Frequency conversion Techr_lolo: 4. Adopting advanced design and processing technology, complete Sanyuan Coal Industry group. Xinwen Mining Group.
gy Co., Ltd., Jiangsu Lipu Electronic Technology Co., Ltd., Wuxi Fuiji . . . . . .
Electric Co., Ltd., Hefei Chunyan Electric Switch Co., Ltd., and others, production and testmg t(_echnology Ieadmg to more stable performance., Shanxi China Resou_rces I__!ansheng Energy Investment Co.,
5. Low loss, low partial discharge, low noise and strong overload capaci- Ltd., Inner Mongolia Beilian Power Energy Development
ty. Co., Ltd, etc.

6. Maintenance free, safe, flame-retardant, explosion-proof and fire-proof,
pollution-free, and can be installed directly.
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KBZSGZY Mining Explosion-proof Converter Mobile Substation

(Safe Reliable EnvironmentaIIyFriendIy]

Product Introduction

1. The iron core adopts high-quality high magnetic conductivity silicon steel, full oblique joint and multi-stage stepping process, with low
no-load loss.

2. The iron core adopts three-dimensional fastening structure. Under various working conditions, the iron core has no lateral and longitudinal
displacement.

3. High and low voltage windings adopt a combined winding process, combined with VPl vacuum pressure impregnation and high-tempera-
ture curing, with high mechanical strength.

4. The shell adopts an oval structure, with low product height and short length, which is suitable for the space requirements of various mines.
5. The shell adopts the corrugated cylindrical structure of patented technology, with no ponding and dust on the top, good heat dissipation
effect and strong explosion-proof performance.

6. It adopts the eight-point fastening method, which is firm and reliable and can go down the well vertically.

7. Nomex® paper insulation system is adopted, with thermal insulation up to Class C, recyclable, safe and environmental protection.

8. The integrated design scheme supplies power to the Flameproof Frequency Converter and communicates with the frequency converter
to complete the functions of equipment operation status monitoring, fault breaking and centralized control.

Scope of Application

The product supplies power to the explo-
sion-proof Frequency Converter and communi-
cates with the frequency converter to complete
the functions of equipment operation status
monitoring, fault breaking and centralized
control. It is widely used in coal mines to supply
power to 1140V and 3300V explosion-proof
Frequency conversion speed regulating devices
with three-level technology.

Reference

China Coal Science and industry Tiandi (Jiyuan) electrical transmission Co., Ltd. (central enterprise), Qingdao
Tianxin frequency conversion Co., Ltd., Liaoning Rongxin Electric Co., Ltd., Shenhua Ningxia Coal Industry
Group Co., Ltd,, Jincheng Lanyan Coal Industry Co., Ltd., Shenhua Xinjiang Energy Co., Ltd., etc

PBG/KBG High-voltage Vacuum Switch for Mine Explosion-proof Mobile Substation
BBD Low-voltage Protection Box for Mine Explosion-proof Mobile Substation

Advanced Craftsmanship

Aesthetically Pleasing and Durable

Product Introduction

1. The core control system consists of an industrial programmable logic
controller (PLC) and a human-machine interface (HMI). It provides stable
performance, precise protection, and simple maintenance.

2. The HMI displays operational status, power parameters, and faults, with
a fully Chinese-language LCD interface.

3. Current can be continuously set with a stepping value of 1A.

4. It supports live maintenance, ensuring safe and reliable operation and
maintenance.

5. It features a small size, reasonable structure, and intuitive operation.

6. It offers comprehensive protection functions, including overload, short
circuit, overvoltage, undervoltage, leakage, leakage lockout, phase loss,
overtemperature, wind power and gas lockout, and emergency stop for
the upstream power supply. It also protects against faults feedback from
the low-voltage side of the mobile transformer.

7. The PLC intelligent protection system includes self-checking, fault
diagnosis, inspection, and memory functions. It provides real-time detec-
tion, digital display of operational status, and fault indication for ease of

system use, maintenance, fault judgment, and handling.

8. It features a modular design and is equipped with standard
RS232/485 communication interface for real-time monitoring and trans-
mission of digital displays for operational status and fault indication. It
can be integrated with the mine automation network to form a
complete mine automation monitoring system.

9. All faults drive the high-voltage vacuum circuit breaker to disconnect
through signal lines, reducing the breaking current.

10. The protection box has four circuits on two sides for output, meet-
ing the connection requirements for multiple loads.

Scope of Application
Widely used for underground device power supply in coal mines.

Reference

China Shenhua Group (including subsidiary companies), Datong Coal
Mine Group Tongzhong Electric Co., Ltd., Chongging Energy Invest-
ment Group Co., Ltd., Xuzhou Mining Group Co., Ltd
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Product Family
Energy Storage Dedicated Epoxy Dry Type Transformer

Energy Storage Dedicated Open Ventilated Dry Type Transformer

[Safer Transformer

Safer Energy Storage]

1. The winding adopts an open and ventilated structure, which provides excellent
heat dissipation, strong overload capacity, and ensures transformer safety.

2. It utilizes DuPont Nomex® VPI (Vacuum Pressure Impregnation) insulation
system, offering a compact structure and reasonable layout.

3. The transformer is capable of withstanding high temperatures up to 220°C and
low temperatures down to -40°C, providing strong insulation performance to meet
various energy storage environment requirements.

4. It possesses flame retardant and non-combustible characteristics, making it more
suitable for user-side energy storage applications such as hospitals, smart parks,
solar energy storage charging stations, data centers, ensuring worry-free energy
storage.

5. Equipped with intelligent terminal for the transformer and utilizing an Internet of
Things (loT) cloud platform, it enables intelligent operation and maintenance.

Suitable for user-side energy storage applications such as hospitals, smart
parks, solar energy storage charging stations, data centers, and more.

1. GB 20052-2020 Limits and energy efficiency grades for power transformers

2. GB/T 1094.1-2013 Power transformers - Part 1. General

3. GB/T 1094.3-2017 Power transformers - Part 3: Insulation levels, Dielectric tests,
and external clearances in air.

4. GB/T 1094.5-2008 Power transformers - Part 5: Ability to withstand short-circuit
5. GB/T 1094.10-2022 Power transformers - Part 10: Determination of Sound levels
6. GB/T 1094.11-2022 Power transformers - Part 11: Dry-type transformers

7.GB/T 1094.12-2013 Power transformers - Part 12: Load Guide for Dry-type power
transformers

8. GB/T 10228-2015 Technical parameters and requirements of dry type power
transformer

[Safer Transformer

Safer Energy Storage J

1. The installation and usage environment is harsh, requir-
ing high-level protection against dust, moisture, and vibra-
tion.

2. Strong overload capacity and excellent resistance to
thermal shock.

3. Strong ability to withstand harmonics.

4. Low self-loss and high efficiency.

5. Different high and low voltage terminals’ input and
output methods, with a compact structure.

6. Various requirements for capacity, voltage, and imped-
ance.

The energy storage system dedicated dry type transformer,

developed and produced using advanced technology, -

possesses highly reliable quality and offers excellent cost-ef-
fectiveness.

1. GB 20052-2020 Limits and energy efficiency grades for power transformers

2. GB/T 1094.1-2013 Power transformers - Part 1: General

3. GB/T 1094.3-2017 Power transformers - Part 3: Insulation levels, Dielectric tests,
and external clearances in air.

4. GB/T 1094.5-2008 Power transformers - Part 5: Ability to withstand short-circuit
5. GB/T 1094.10-2022 Power transformers - Part 10: Determinations of Sound levels
6. GB/T 1094.11-2022 Power transformers - Part 11: Dry-type transformers

7. GB/T 1094.12-2013 Power transformers - Part 12: Load Guide for Dry-type power
transformers

8. GB/T 10228-2015 Technical parameters and requirements of dry type power
transformer
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Energy Storage Dedicated Oil-Immersed Type Transformer

[Safer Transformer Safer Energy Storage J

—/

1. The core structure has been changed from the traditional long circular core to
a quasi-elliptical core structure. It has been validated through sudden short-cir-
cuit tests conducted by the Shenyang Transformer Research Institute, enhancing
the ability of the new energy transformer to withstand sudden short-circuits.

2. High-density laminated wood is used as the spacer material. By changing the
outlet way the copper busbars, the width of the internal oil tank has been signifi-
cantly reduced, resulting in a more compact overall structure. This also has a
certain inhibitory effect on stray losses caused by leakage magnetic fields.

3. The internal body positioning and switch installation methods have been
modified, replacing the high-voltage elevation outlets with a new structure
without hand holes, reducing the risk of oil leakage.

1. From the perspective of product quality, following the testing methods speci-
fied in GB/T 7354, we have intensified the assessment by conducting partial
discharge tests on each new energy transformer. The aim is to ensure that the
partial discharge level at 1.2 times the rated voltage (1.2Ur) is <50pC and at 1.4
times the rated voltage (1.4Ur) is <100pC (Ur represents the rated voltage of the
transformer).

2. For products of the same model and batch, a sample size of 10% (>1 unit) is
selected for lightning impulse tests and temperature rise tests. This further
ensures the electrical insulation and mechanical performance of the products.

3. Based on the magnitude and frequency of the harmonic current injected into
the transformer as provided by the user, due consideration is given to the losses
caused by harmonic currents. This is done to prevent excessive temperature rise
in the top layer of the transformer oil and windings. Additionally, the increased
capacitance demand caused by harmonic currents is taken into account, ensur-
ing the lifespan of the transformer.

4. According to user requirements and considering the operational environment
on-site, the transformers are subjected to anti-corrosion treatment in strict accor-
dance with the requirements of ISO 12944,

Hydrogen-specific Rectifier Transformer

Product Family

[Hydrogen Power in Action Electrifying Green Energy]

Power conversion is a general term for the three modes of operation:
rectification, inversion, and frequency conversion, with rectification being
the most widely used. Most industrial rectifier power supplies are generat-
ed by rectification equipment composed of rectifier transformers and
rectifiers, which are connected to the AC power grid. The electrochemical
industry is the most prominent user of rectifier transformers, such as for the
production of aluminum, magnesium, copper, and other metals through
the electrolysis of metal compounds; the production of chlorine and alkali
through the electrolysis of salt; and the production of hydrogen and
oxygen through the electrolysis of water. The depletion of fossil energy,
worsening ecological environment, and increasing occurrence of extreme
climate events have driven the explosive growth of the hydrogen energy
industry.

Hydrogen energy is a rich, green, and low-carbon secondary energy
source, gradually becoming one of the important carriers for global
energy transition. Under the requirements of carbon peak and carbon
neutrality, combining renewable energy sources such as photovoltaics,
wind energy, or hydropower with hydrogen production through rectifica-
tion equipment and electrolysis of water allows for the production of
high-purity hydrogen and oxygen. This will lead to broader utilization in
the global economy.

1. Safety and reliability: The transformer is filled with non-toxic, flame-re-
tardant epoxy resin, which provides high mechanical strength, flame
resistance, and no pollution.

2. Convenient installation: Dry type rectifier transformers are delivered
as a complete unit, ready for operation upon placement, ensuring
convenience and efficiency.

3. High overload capacity: The maximum overload capacity can reach
200%.

4. Low noise: The noise level is reduced by 3 to 5 dB compared to the
national standard.

5. Cost-saving: Dry type rectifier transformers can be installed together
with rectifiers and other electrical equipment, eliminating the need for
separate design of power distribution rooms. This saves space and
reduces initial investment.

6. Customization: Flexibly designed and quickly responsive according
to specific customer requirements.

7. Authoritative certification: Certified by the National Electrical Prod-
ucts Quality Supervision and Inspection Center.
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Energy Storage Step-up Substation integrated with Converter (Dry Type Transformer)

[New Energy Flexible Electricity Green Power]

1. Turn-key Solution

a.Integrated photovoltaic inverter, transformer, and switchgear in
one unit, factory-tested as a whole, saving installation and
commissioning time on-site.

b. The enclosure adopts a container design, eliminating the need
for special lifting equipment, making transportation and installa-
tion convenient.

2. Strong Environmental Adaptability

a. Strong corrosion resistance: The enclosure is containerized and
made of high-weathering steel plate. High-weathering steel has
stronger corrosion resistance than ordinary carbon steel.

b. Thermal insulation: Insulation boards are installed inside the
enclosure, providing good fire resistance, insulation, and thermal
insulation.

¢. Ventilation and heat dissipation: The air inlet is specially
designed to effectively prevent dust and sand.

3. High Reliability and Safety

a. Adoption of epoxy resin cast dry type transformer, which is a
flame-retardant product, eliminating the risk of explosion and fire.
b. The dry type transformer has passed the C2E2 and F1 tests
conducted by the National Transformer Quality Supervision and
Inspection Center.

4. Low Investment, High Returns

Compared to the conventional 'inverter room + PV transformer cabinet' solution, the investment is reduced by 15% to
20%. The numbers of installation foundation are reduced from 2 to 1. Installation and commissioning time is reduced
by 50%. Inverter and transformer are connected using copper busbars, eliminating the need for cables between the
inverter room and PV transformer cabinet. Structural optimization saves two low-voltage switchgear cabinets between

the inverter and transformer.

5. The product solution is flexible and diverse, completely tailored to meet the customer's actual needs, providing a

satisfactory one-stop solution.

e

Product Family

Energy Storage step up substation intergrated
with Converter (Oil-immersed Type Transformer)

[New Energy Flexible Electricity Green Power]

The energy storage boosting and conversion integrated machine has a high-volt-
age side voltage ranging from 6kV to 35kV, and the low-voltage side AC voltage
of the transformer covers 0.315kV to 0.69kV. The transformer includes various
models of oil-immersed, dry type, and Huabian (China) transformers. The energy
efficiency grade meets the design requirements, and the maximum DC voltage on

the direct current side can reach up to 1500VDC. The stand-
alone capacity of the Energy Storage substation can reach up
to 6.8MW.

The energy storage system can be connected to the grid as
an independent system, playing a role in peak shaving,
valley filling, and reactive power compensation. The energy
storage system can also be combined with new energy
generation to form a wind-solar energy storage system,
smoothing the power output from renewable sources to the
grid. Moreover, the energy storage system can be integrated
with wind power, solar power, and other renewable energy systems, forming a microgrid system at the
load center, which improves energy utilization efficiency, enhances power quality, increases power
supply reliability, and promotes green and environmental-friendly practices. By optimizing the configu-
ration of batteries, inverters, bidirectional converters, wind and solar equipment, we can provide
engineering consulting, design, system integration, and station-level monitoring for energy storage
systems, wind-solar energy storage systems, and energy storage microgrid systems.

Qinghai Geermu 100MW200MW Project, State Power Investment Corporation's 20MW Photovoltaic Energy Storage Project, Ronghe Yuan Shandong
Peninsula Yantai Haiyang 15MW Energy Storage Project, Guoxuan High-Tech Energy Storage Project, Shanghai Electric Jinchang Energy Storage
Project, Ganghua Era User-Side Energy Storage Project, JD.com Energy Storage Project, Ningxia Muhe Energy Storage Project, and others.
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CEEG Product Family

YB series Prefabricated Substation

ZGS series Prefabricated Substation Modular Manufacturing

[ Modular Manufacturing]

It is widely used in various power transformation and distri-
bution places such as industrial parks, residential quarters,
R : commercial centers and high-rise buildings.

Beijing Gongke Feida Transportation Engineering
Development Co., Ltd.,, Inner Mongolia Xilin Gol
Baiyinhua Coal Power Co., Ltd., Jiangsu Huaxi
Group Co., Ltd., Zibo Mining Group material
supply Co., Ltd., Anging Hengjiang industry Product Introduction Scope of Application
(Group) Co., Ltd.,, Gezhouba Group Power
Co., Ltd., Qinghai Upper Yellow River Hydro-
power Development Co., Ltd., etc.

1. YB series prefabricated substation is a complete set of indoor and outdoor power transforma- In places without fire, explosion, chemical corrosion
tion and distribution equipment composed of high-voltage switchgear, power transformer and and violent vibration, the ground inclination shall not
low-voltage switchgear. exceed 5°.

2. The product is a frame structure, which is welded with section steel or assembled from steel plate.

1. The product has the advantages of compact structure, small volume, short construction cycle and easy installation and move- The frame is covered with special paint layer, which has strong mechanical properties, weather Reference

ment. resistance and corrosion resistance. Beijing Olympic Doping Testing Center, Beijing Lvqi
2. The shell adopts fully sealed design, with good protection effect. 3. The top of the prefabricated substation is provided with a thermal insulation layer to prevent condensa- Kechuang Technology Co., Ltd., Qingdao Internation-
3. The substation adopts unique guiding ventilation technology, with good heat dissipation effect and strong overload capac- tion caused by rapid temperature change. A thermal insulation layer can be added around the box. al Sailing Center of the 29th Olympic Games of Qingd-
ity. 4. YB series prefabricated substation is to install the secondary system (including telecontrol) of the substation ao East Olympic Development & Construction Group,
4. Various power supply schemes of terminal or ring network can be adopted, with long service life and maintenance free. into one or several movable, fully enclosed, moisture-proof and anti-corrosion boxes after installation and 96201 Unit, 4822 plant of the Chinese people’s Libera-
5. Dry type, oil type, amorphous alloy and other types of transformers can be configured according to user require- commissioning in the factory. After one-time installation in the factory, the box is transported to the site. Only the tion Army, Wuhan Branch of China Petrochemical
ments, and the schemes are flexible and diverse. corresponding foundation and one-time connection are needed to transmit power. Corporation, State Grid Smart Grid Research Institute,
6. CT, PT, protection and communication devices can be installed at the high-voltage side, and multi-functional intelli- 5. It can realize fully intelligent data acquisition and analysis, realize active operation and maintenance, and provide ~ Xinjiang Meihua Amino Acid Co., Ltd. and Sinopec
gent instruments for acquisition and protection can be installed at the low-voltage side, so as to realize the "three energy management for various scenarios. (Hong Kong) Hainan Petroleum Co., Ltd., China
remotes’ of high-voltage and low-voltage switches and transformers. 6. CT, PT, protection and communication devices can be installed at the high-voltage side, and multi-functional intelli- Railway 14th Bureau Group Co., Ltd,, etc.

7. LED display screen can be installed on the surface of the shell to scroll all kinds of information, which is beau- gent instruments for acquisition and protection can be installed at the low-voltage side, so as to realize the "three remotes"
tiful, environmentally friendly and economical. of high-voltage and low-voltage switches and transformers.

8. It can realize fully intelligent data acquisition and analysis, realize active operation and maintenance, and
provide energy management for various scenarios. 33/34
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CEEG Product Family il

Prefabricated Containerized Intelligent Substation

[ Precision Craftsmanship Perfect Qualityj

Product Features

) 1. Factory production
Product Introduction

The containerized enclosure features standardized design,
factory-customized distribution, on-site modular construc-
tion, and the use of modular and combinable electrical
equipment. It includes transformers, high-voltage switchgear
and control equipment, internal wiring of low-voltage
switchgear and control equipment, metering, compensation,
surge arresters, and other auxiliary devices, configured
within a common enclosure or a group of enclosures. There
are multiple options for the enclosure, allowing for non-me-
tallic or containerized selection based on specific needs. The
equipment, following relevant standards, undergoes debug-
ging and testing to form a complete substation.

2. Modular transportation

3. Convenient on-site installation

4. Small footprint

5. Short construction period

6. Low operation and maintenance costs

7. Fully enclosed, long service life, strong weather resistance

Reference

Zimbabwean Export Project
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YBF series Wind Power Substation

[Professional Design Safe and Reliable]

Product Introduction

1. Good sealing performance, wind and sand proof, salt fog proof, rain and snow
proof.

2. Advanced electric spray-coating technology, the shell is not easy to rust and fade.
3. The shell has strong adaptability to the environment, which can be selected
according to different environments. It has the advantages of beautiful appearance
and coordination between the shape & the windmill site.

4. Intelligent control, which can not only be controlled locally, but also be monitored
remotely to realize the four remote functions.

5. Natural ventilation. The substation is equipped with sufficient natural ventilation
and thermal insulation measures. When the ambient temperature is close to 40 C,
forced ventilation will be started to ensure the normal operation of step-up trans-
former.

Scope of Application

Windmill power plant. YBF series windmill
power substation is a special equipment for
grid connected output after raising the
0.6-0.69kV voltage sent by windmill power
generator to 10kV or 35kV.

Reference

Inner Mongolia Ximeng zheligentu wind farm
phase |, Saihan project of Beijing International
Power New Energy Co. Ltd., zheligentu
project, Gansu Xinquan Wind Power Co., Ltd.,
Huaneng Tianzhen Wind Power Co., Ltd.,
Dafeng Wind Power Co. Ltd., National
Electricity Yunnan New Energy Co., Ltd.,
Jiangxi SPIC New Energy Power Generation
Co., Ltd, Datang Zhangzhou Wind Power
Generation Co., Ltd., Huaneng Fuxin Wind
Power Generation Co., Ltd., etc.

KYN28A series/ASZ1 series Armored Movable AC Metal-enclosed Switchgear

Reasonable Structure Safe and Reliable

1. Equipped with ABB-produced VD4 vacuum circuit breaker or domestically produced
VS1 vacuum circuit breaker.

2. Cabinet structure adopts fully assembled method.

3. Sufficient space in the cable compartment allows for the connection of multiple cables,
making installation and maintenance convenient.

4. Cabinet can be reliably wall-mounted, reducing floor space occupation.

5. Excellent interchangeability of handcart.

6. Passed all type tests and full-load tests.

7. Equipped with interlocking functions to prevent pushing and pulling of circuit breaker
handcart with load, prevent misoperation of circuit breaker, prevent closure of circuit
breaker when grounding switch is closed, prevent accidental entry into live isolation
compartment, and prevent accidental closure of grounding switch when energized.

The seismic intensity does not exceed
8 degrees, there are no fires, no explo-
sion hazards, and no severely polluted
or intensely vibrating areas. It is mainly
used for power plants, power trans-
mission of medium and small genera-
tors, power distribution in industrial
and mining enterprises, and power
reception, transmission, and large
high-voltage motor starting in the
secondary substations of the power
system, implementing control, protec-
tion, and monitoring.

China Construction International Engineering Co., Ltd.,
Mengniu Dairy (Chabei) Co., Ltd., Guizhou Shuicheng
Mining Co., Ltd., Offshore Petroleum Engineering (Zhu-
hai) Co., Ltd., China Coal Pingshuo Coal Industry Co.,
Ltd., China Railway 12th Bureau Group Electrification
Engineering Co., Ltd,, etc.
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03

SERVICE NETWORK

GGD, MNSZ, GCK, and GCS series are AC Low-volt-
age Switchgear Cabinets used for Power Distribu-
tion, lighting, metering, and other purposes

[ Modular Design with Good Scalabilityj

Product Introduction

1. MNSZ low-voltage draw-out switchgear is a combination type low-voltage switchgear g
equipped with standard modular units. It is suitable for power distribution systems with an
AC frequency of 50 (60) Hz and a rated operating voltage of 380V and below. It is used for
the control of power generation, transmission, and electrical energy-consuming equipment.

2. GCK series draw-out switchgear is used in AC systems with a rated frequency of 50Hz and
a voltage of 380V and below. It is used for power supply, feed, reactive power compensa- |
tion, centralized control of electrical energy, and motors.

3. GCS low-voltage draw-out switchgear serves as a complete set of low-voltage distribution
equipment for three-phase AC systems with a frequency of 50Hz, a rated operating voltage
of 380V, and a rated current of 4000A and below. It is used for power distribution, central-
ized control of motors, reactor current limitation, and reactive power compensation.

4. GGD type AC low-voltage distribution cabinets are suitable for distribution systems with
an AC frequency of 50Hz, a rated operating voltage of 380V, and a rated operating current
of up to 6300A. They are used for the conversion, distribution, and control of electrical
energy for power, lighting, and distribution equipment.

Scope of Application

Suitable for industries such as power plants, petrochemicals, metallurgy, textiles, high-rise buildings, and others, it is applied in large-scale power
plants, petrochemicals, and similar places with high levels of automation and requirements for computer interfaces.

Reference

Beijing Guodian Electric Power Engineering Installation Co., Ltd., Beijing Guodian Tongfang Electric Power Construction Engineering Co., Ltd.,
Tongcheng State Grid Electric Equipment Co., Ltd., China Sea Network Technology Service Co., Ltd., Zhongzi Technology Traffic Engineering Co.,
Ltd., Xianju Jiuzhou Tong Pharmaceutical Co., Ltd.
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After more than 30 years of development, CEEG has successively CEEG Customer Service Hotline (025-52095855 15301592833)
obtained the 1SO9001 Quality Management System Certification, serves as an information communication and customer response
IS014001 Environmental Management System Certification, and platform. We are committed to providing feedback on customer
OHSAS18001 Occupational Health and Safety System Certification,  opinions and suggestions within 24 hours. For urgent requirements
CNAS test authority. It has also passed the 3C, UL, and EU product such as customer maintenance and installation guidance, our sales
characteristic tests, as well as multiple product certifications such as [EC,  service network covering the globe will provide immediate support
CE, and TUV. and response.

Kunming

Dongsha Islands
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South Crima Sea
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BUSINESS LICENSE

(Copy)

NO.321182000201702210083
Unified Social Credit Code NO.9132118233888785XM (1/1)

Name of Enterprise: China Electric Equipment (Jiang Su) Transformer Manufacturing
Co,, Ltd.

Character of Economy: Limited Liability Company

Address: No.188 Zhongdian Road, Yangzhong, Zhenjiang, Jiangsu Province, China

Legal Representative: Lu Han

Registered Captical: RMB 160,000,000 Yuan

Date of Foundation: April 8,2015

Business Term: From Apirl 8,2015 to present

Business Scope: Transmission and distribution and control equipment R&D
manufacturing. design and other related technical services;
Sales of metal products; Independent management and agents of
all types of goods and technology import and export business
(Except for state limited business or prohibited imports and
exports of goods and technology). (The project that shall be
subject to approval according to law, they can carry out business
activities after approved by the relevant project department)

Registration Authority: (Seal) Yangzhong City Administration for market supervision
February 21,2017

This certificate is translated into English by China Electric Equipment (Jiang Su) Trans'f[gﬁrime_r
Manufacturing Co., Ltd : P =17 §
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Export Reference/Supply Reference till 2023

Country/Area Delivery
No. T P li
o of Customer ype roducts Qty Client Date
Electri f
1 | Kirghizia oil 1600kVA/10KV 33 ectric company o 2003
Kirghizia
Ministry of Foreign Affai
2 | Uganda oil 400KVA/1 1KV 1o | S OTFOTEIgN AN 5554
of Uganda
Qil 2500kVA/3.5kV 2
Qil 4000kVA/3.5kV 1
Qil 100kVA/3.5kV 20
3 Nigeria Oil 630kVA/3.5kV 8 | GOMBE water factory 2004
Qil 3150kVA/33kV 4
Qil 6300kVA/33 3
Qil 13000kVA/132 2
Qil 16000kVA/110kV 2
Qil 12500kVA/110kV 1 Beiji hina Electri
4 Russia i eulng China Electric 2004
Oil 1250kVA/10kV 5 Switch Company
Qil 630kVA/10kV 9
Qil 100kVA/11kV 21
Qil 315kVA/11kV 12
Qil 500kVA/33kV 14
_ oil 800KVA/33KV 2 | India West Mengbon
5 India oil 1250KVA/33KY 6 Sargadighi Burned-coal 2005
- Power factory
Qil 1600kVA/33kV 12
Qil 2000kVA/33kV 9
Qil 20000kVA/33kV 2
Qil 50kVA/11kV 12
Qil 160kVA/11kV 5 _ _
oi 200kVA/11kV 5 g”'ted tA”;b Em'ra:es
6 UAE oil 630KVA/1 1KV 4 | enmemorporation 1 5q44
Cement Power Grinding
Qil 1600kVA/6.6kV 3 .
station
Qil 1000kVA/6.6kV 4
Qil 12500kVA/132kV 2
Qil 2000kVA/13.8kV 7 Saudi Arabia NAJRAN
7 KSA _ 2006
Qil 630kVA/13.8kV 11 cement Company Ltd




€ CEEG hEES

EE HE =6
oil 1600kVA/13.8kV 2
oil 1250kVA/13.8kV 3
i Double T
8 | Guinea oil 630KVA/15KV p | GuineaDoubleTree | ;.
project
9 Surinam Ol 200kVA/11kV 4 Surinam Embassy 2006
oil 200kVA/11kV 10 |Y R lic Electri
10 Yemem | emen Republic Electric 2006
Qil 3000kVA/33kV 5 power Bureau
oil 2000kVA/6.6kV 2
Qil 2500kVA/6.6kV 3 _ _ o
oil 1600KVA/6 6KV 5 Chlna. Natlor.1al Building
11 UAE - Material Equipment Co., 2006
Qil 30kVA/11kV 3 Lt
oil 250kVA/11kV 1
Qil 25000kVA/132 2
Hefei Transmission &
12 Grenada Qil 630kVA/11kV 4 Distribution Equipment 2006
Co.
Qil 10000kVA/110kV 2
Qil 630kVA/10kV 3 | Viet L Wat
13 | Vietnam : etham Longan Tater |- 5006
oil 100kVA/10kV 1 and electricity Plant
Oil 50kVA/10kV 1
oil 1000kVA/6kV 2 _ N
14 Vietnam ol 1250kVA/GKY 1 Vietnam Yuanhe Familiar 2006
Material Concrete Co
Qil 1600kVA/6kV 1
Qil 3150kVA/23kV 1 hile P indi
15 Chile | Chile owde.zr Grinding 2006
Qil 31500kVA/110kV 1 Station
Qil 1250kVA/33KV 1
oil 1500kVA/33kV 1
Qil 2000kVA/33 1 Nigeria Northern Ish
16 Nigeria igeria Northern Ishan 2006
Ol 7500kVA/33 1 Water Factory
Qil 300kVA/11kV 2
oil 1000kVA/11kV 2
Oil 1600kVA/11kV 2 Shenzhen Rongcai
oil 2500kVA/11kV 1 | Electron and Technology
17 Kenya - 2006
Qil 1250kVA/11kV 1 | Development Company
Qil 25000kVA/132 2 Ltd.




€ CEEG hEES

Zq i =&

Former Dominica

18 | Dominica oil 1250KVA/11kV 4 2006
Palaestra
19 Tanzania Oil 800kVA/11kV 2 | China Trading Company 2006
oil 1600KVA/EKV 1 | Hefei Cement R h
20 |  Ethiopia : eterLement Research |- 5407
Oil 630kVA/6kV 1 Institute
China TIESIJIU Civil
21| Nepal oil 630KVA/11kV 2 na TESWIY LV 2007
Engineering Co
22 | Costa Rica oil 5000KVA/34.5kV 1 SAI MEI S.A 2007
23| Japan oil 1630KVA/BKV 5 TOSHIBA Co. Ltd 2007
China National H
24 | Bangladesh | Ol 1000KVA/11kV 3 na fational ieavy - o007
Machinery CO.
China National Electroni
25 | Angola oil 630KVA/15KkV 5 [~ a'ogao eetronies 007
26 |  Angola D 630KVA/15KV dry type | 5 Beijing Shougang 2007
g i yhyp Construction Group CO.
Beijing Fushunxiang
27 | Angola D 630KVA/15KV dry type | 2 2007
g Y yiyp Jianzu CO.
oil 2500kVA/34.5kV 2
Oil 3150kvA/34.5kV 2 Sh hai P
28 KSA : angnai rony 2007
oil 1250kVA/34.5kV 2 Technology Co.
oil 800KVA/34.5KV 2
oil 2500kvA/13.8KV 4
oil 800KVA/13.8KV 1
29 KSA O?I 1600kVA/13.8kV 2 Hefei Cemermt Research 2007
oil 1250kVA/13.8KV 1 Institute
Dry 100kVA/13.8kV dry | 12
Dry 200kVA/13.8kV dry type | 12
30 | Bangladesh 0]] 1250kVA/6.3kV 3 China Trading Co. 2007
Shand hi
31 | Indonesia Dry 1250kVA/10.5kV dry | 3 andong machinety 1 5447
Equipment Group Co.
Dry 1000KVA/OKV drytype | 2 [
anjin Cement Industr
32 | Uruguay Dry 400KVA/1OKY dry type | 1 | o e USTY 1 2007
Dry 1600kVA/10KV dry type | 2
Hefei Cement R h
33|  Sudan oil 20000KVA/33kV p | MEteILementResearch | 5447

Institute
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34 Ireland Oil 1600kVA/11 1 Melton Power Services 2007
oil 2000kVA/6.6kV 1 _ _ o
. Dry 160KVA/B 6KV dry type 1 China NatlonaI.BU|Id|ng
35 Russia Material Equipment 2007
Dry 30kVA/6.6kV dry type 1 Corporation
Dry 30kVA/6.6kV dry type 1
Dry 1600kVA/10KkV dry 9
) Dry 1000kVA/10kV dry 1 ) .
36 Russia WISDRI Engineering Co. | 2007
Dry 2000kVA/10kV dry 12
Dry 1250kVA/10kV dry 2
Dry 1000kVA/11kV dry 1
37 | South Africa | Dry 2000kVA/11KY ary | 5 |PeUNG SenerE RESEArEn| 50
Dry 2500kVA/11kV dry 2
El lectrical
38 | North Korea | Ol 1500kVA/1 1KV 2 eore electrica 2007
Contractors
_ Dry 1250kVA/6.6kV, dry 4
39 Australia X Rutherford Power Pty Ltd | 2007
oil 12500kVA/33kV
Western O Electri
40 | Ghana oil 500kvA/11kV o | VeSem Lntfga eeC ) 2007
41 | South Africa Dry 1250kVA/6.6kV dry 4 | Afrikaans Generator Co 2007
Dry 1000kVA/10kV dry 3
) Dry 630kvA/6kV dry 2 )
42 Ukraine Energobud-Komplict 2008
Dry 630kVA/10kV, dry 1
Dry 1250kVA/10kV dry 1
43 UAE Dry 1500kVA/11kV dry 2 KFB Group 2008
Oil 1600kVA/3.3kV 1
44 | North Korea - China trading co. 2008
oil 100kVA/3.3kV 1
oil 12500kVA/33kV 2
45 Australia i Rutherford Power Pty Ltd| 2008
oil 3000kvA/25kV 1
Dry 250kVA/6KV dry type 3
Dry 400kvA/6kV dry 2
46 Russia Dry 1000kVA/BKV dry 2 | China trading Company | 2008
Dry 1500kVA/6kV dry 1
Dry 2000kVa/6kV dry 1
47 Vietnam Oil 12500kVA/2kV 2 | China Trading Company | 2008
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Oil 500kVA/5.5kV 3 . _ _
48 | Algeria oil 800KVA/5 5KV, 5 |Shend! Pego Engineering ) ng
Oil 3150kVA/33kV 3 om:
49 Russia Oi| 3500kVA/10kV 11 Daniel.i Officine 2008
Oil 2500kVA/11kV 9 Meccaniche S.P.A
Dry 160kVA/11kV dry type 2 |Maputo Trading Company
50 | Mozambique Dry 200kvA/11KkV dry type 3 (Maputo International 2008
Dry 400kVA/11kV dry 4 Airport)
Dry 1600kVA/11kV dry 2
Dry 630kVA/11.5 dry type 10
Dry 800kVA/11.5kV dry 4
51 India Dry 1600kVA/11.5KV dry 2 SEPCO III Electric Power 2009
Dry 2000KVA/11.5kV dry 4 construction Corporation
Dry 2500kVA/11.5kV, dry 4
52 Pakistan oil 60000kVA/132kV 8 Kunye Co., Ltd 2009
53 Algeria Ofl 10000kVA/33kV 2 Groupment. Sonatrach 2009
Oil 13000kVA//66 2 Project
Dry 1000kVA/11KkV dry type 1
Dry 2000kVA/11kV dry 6
54 | South Africa MITTAL Deoxidize Project| 2009
Dry 1600kVA/11kV dry 2
Oil 2500kVA/11 2
55 | Afghanistan Dry 630kVA/15kV dry type 2 Kabul Hospital Project 2009
56 Egypt Ol SO0KVA/TTkY 4 1250MTPD Vitriol Project| 2009
oil 630kVA/11kV 6
57 Angola Dry 630kVA/15kV, dry 3 | Capital Palestra Project 2009
58 Laos Dry 1000kVA/22KkV dry 2 Capital Interna.tional 2009
Dry 800kVA/22kV dry 2 Cabaret Project
Oil 10000kVA/15.75kV 1
59 | Bangladesh Ol 75000kVA/132kV 4 |West Bengal Burn Station| 2009
Oil 2500kvA/6.6kV 2
60 Burma Ol 4000kVA/33kV 3 Burma Auto Factory 2009
61 Iraq Oil 45000kVA/33kV 2 | As-Sulaymaniyah Project| 2009
62 | Cambodia oi 25000kVA/115kV 1 Rata"akir;):’::tter Power | 5009
63 | Bangladesh 0]] 23000kVA/33kV 2 Adex Corporation Ltd 2009
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Tianjin Cement Industry
64 Russia Oil 100 kVA/10kV 1 Design & Research 2010
Institute
oil 121kVA/37.5kV/6.3 kV, 1
65 Albania 12/15MVA NDREKAJ Sh.p.k 2010
Oil 242kVA/10.5kV, 60MVA 1
66 Peru oil 2 3/66kV,12/15MVA q | FElectricaYanapampa |,
SAC
G Electrical
67 | Hong Kong 800KVA 11/0.4KV Silicone | 1 ason Electrica 2010
Contracting Ltd
Dry SCR-250/1/0.415 3
Oil 0.415/6.6kV,750kVA 1
Qil 0.415/6.6kV,1000kVA 1
Qil 0.415/6.6kV,1500kVA 1
500kVA,11-10/0.44kV .
. D ’ 1 |Rutherford Power Asia Pte
70 | Singapore v Cast Resin Transformer Lt 2010
BWDK-S3207A Dry Type
Parts Transformer Temperature | 6
Controller
SC-500KVA 6.6(11)0.415
Dry (1) 1
KV
ZSCRB10-556kVA 11kV i ) .
. First-Tech Engineering
71 | Hong kong Dry Dry Type Rectifier 2 o 2010
Limited
Transformer
20/0.4kV,315kVA RMU
72 Iran Substation type pad-mounted 1 | ASIA BEHIN BARQ CO. 2010
transformer
TallaB i
73 |New Zealand| Ol 6.3/33kV, 2700KVA q | TallaBurn Generation |,
Limited
oil ZTS-1600kVA/13.5kV/2x72 1
ov
oil ZTS-800kVA/13.5kV/2x720 1
_ _ vV Nanjing Shengze
74 | Saudi Arabia X 2010
Qil ZTS-1000kVA/13.5kV/2x72 ’ Technology Co., Ltd
Oil ov
oil ZTS-630kVA/13.5kV/2x720 1

\Y,
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China National Machinery
75 Russi D SCB10-1000kVA/6kV 2 2010
ussia i IMP. & EXP. Co. , Ltd
Tianjin Shiming Machinery
76 | Kazakhstan Parts Transformer Spare Parts & Electrical Spare Parts 2010
Co,, Ltd
Ol 13MVA/66kV 1 SINOPEC International
77 Algeria ) Petroleum Service 2010
Parts 4TS Monitor 1 .
Corporation
SEPCOIIl Electrical P
78 | Jordan Dry SCB 9 Cectrical FOWeT - 010
Construction Corporation
i i High Voltage On-load China National Machinery
79 | Ind Switch 1 2010
naonesia - ISWIEneAr)  switcher HXGN-12 IMP. & EXP. Co. , Ltd
Dand Ji Li Tradi
| $29-1000kVA/3.3kV/0.38k andong 1 L1 Trading
80 | North Korea oil Vv 1 Co,, 2010
Ltd.
China Jiangxi Corporation
81 Nepal Dry SCB10-500KVA/11kV 1 [for International Economic| 2010
and Technical Corporation
Dry SCB10-800kVA/10kV 2
SCB10-1250kVA/10.5kV/0.4
Dry KV 3
82 | Philippine Dalian East New Energy 2010
pp Dry SCB10-1000kVA/10.5kV/0.4 1 Development
KV
SCB10-800kVA/10.5kV/0.4K
Dry 1
\Y
Dry SGZ(B)-1250kVA 2 _
83 Uganda - - Yan Jian Group 2010
Switchgear| Low Voltage Switch Box | 22
Anhui Masteel K.Wah
84 India Dry SCB9-1600kVA-6kV/0.4kV | 1 New Building Materials 2010
Co., Ltd
85 Uganda Ol SRN11-1000kVA 3 |Peak International Trading 2010
Oil SRN11-500kVA 5 Co., Ltd
86 Peru Dry SCB9-500kVA 1 Yan Jian Group 2010
. Low Voltage Incoming
Switchgear Cabinet AA1 1 WeihaillnternatiorTaI
87 Congo Switchgear Capacitor Box 1 Economic & Technical 2010
Cooperative CO., Lid
Switchgear| Low Voltage Outgoing 2
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Switchgear Cabinet AA3/AA4 2
Dry SCB10/20kV/500kVA 1
Parts Seal Bus Duct 1
SC(B)9-400kVA/11kV/0.20
Dry B) 2
8kV
88 Bahamas 2010
SC(B)9-800kVA/11kV/0.20 ) _
Dry 8KV 2 |Shandong Hi-speed Qi Lu
Group CO,, Ltd
2. KV, 12/15MVA
89 Peru oil 3/B6KV, 12/15 1 2011
step-up
oil S11-800/6.6 4
oil S11-1000/6.6 3
oil S11-1600/6.6 8
oil S11-2000/6.6 2
oil S11-1600/6.9 1
oil 7T511-1000/6.6 ] Tianjin Cement Industry
90 India - Design & Research 2011
oil ZTS11-1600/6.6 1 .
Institute
Dry SC10-20/415 7
Dry SC10-30/415 6
Dry SC10-50/415 1
Dry SC10-100/6.6KV 1
Dry SC10-200/415 1
Dry SCB10-315/6.3 2
Dry SCB10-800/6.3 2
ingdao Ji P
91 | Indonesia Dry SCB10-1000/6.3 g | (ingdao Jieneng Power | ),
Engineering Co., Ltd
Dry SCB10-1250/6.3 8
Substation YB-800KVA/20/0.4 1
Switchgear LV Incoming Cabinet 1 Weihai International
92 Congo Switchgear LV Outgoing Cabinet 2 | Economic and Technical | 2011
Parts Capacitor 1 Cooperative Co., Ltd
oil S11-630/6.6 4
Oil S11-1600/6.6 3 | Tianjin Cement Industry
93 Malaysia o]] S11-1250/6.6 8 Design & Research 2011
Oil $11-2000/6.6 2 Institute
1

Oil

S$11-1000/6.6




€ CEEG hEES

Zq i =&

Oil

S$11-800/6.6

Switchgear

Load Break Switch

94

Albania

QOil

242/13.8KV, 150MVA

China Electric Equipment
Group Hong Kong Co., Ltd

2011

95

Korea

Dry

SC10-5000/10
10+2X2.5%/3.3 Dyn11
UK=7%

Dry

SCB10-2000/10
10+2X2.5%/0.4 Dyn11
UK=6%

20

Dry

SCB10-1600/10
10+£2X2.5%/0.4 Dyn11
UK=6%

Dry

SCB10-1600/10
10£2X2.5%/0.4 Dyn11
UK=4%

Dry

SCB10-1250/10
10+2X2.5%/0.4 Dyn11
UK=6%

Dry

SCB10-1000/10
10+2X2.5%/0.4 Dyn11
UK=6%

LS Group

Dry

SCB10-630/10
10£2X2.5%/0.4KV Dyn11
UK=6%

Dry

SCB10-800/10
10+£2X2.5%/0.44KV Dyn11
UK=6%

Dry

SC10-3000/10.5
10.5£2X2.5%/3.3KV Dyn11
UK=6%

Dry

SCB10-2500/10
10.5+2X2.5%/0.4KV Dyn11
UK=6%

Dry

SCB10-1000/10.5
10.5+2X2.5%/0.4KV Dyn11
UK=6%

2011
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SCB10-800/10.5

Dry 10.5+2X2.5%/0.4KV Dyn11| 2
UK=6%
SCB10-2000/10
Dry 101£2X2.5%/0.4 Dyn11 2
UK=6%
96 Russia Parts Circuit Breaker 2 | Zhejiang CHINT Group 2011
oil 0.44/0.11kv, 10kva 2
97 Thailand Qil 0.44/0.24kv, 15kva 8 | China Electric Equipment 2011
Oil 0.44/0.24kv, 80kva 2 (Group Hong Kong Co., Ltd
oil 0.44/0.24kv, 100kva 4
Dry SCB10-2000KVA6.3/0.4KV | 9
Dry SCB10-1600KVA 6.3/0.4KV| 8
Dry SCB10-1250KVA 6.3/0.4KV| 2
98 Russia Tiaglan.gxing :Dé)wei,l;lant 2011
Dry  |SCB10-1000KVA 6.3/0.4KV| 4 quipment L0.,
Dry SCB10-800KVA 6.3/0.4KV | 2
Dry SCB10-630KVA 6.3/0.4KV | 2
Dry DKSC-200KVA6.3/0.4 2
. . China Electric Equipment
99 Albania oil 121/6.3KV, 12/15MVA 1 2011
Group Hong Kong Co., Ltd
oil 0.44/0.11kv, 10kva 2
oil 0.44/0.24kv, 15kva 8 hina Electric Equi t
100! Thailand ! China Electric Equipmen 2011
Ol 0.44/0.24kv, 80kva 2 |Group Hong Kong Co., Ltd
oil 0.44/0.24kv, 100kva 4
101 | Malaysia Ol S11-630/6.6 1 | Tianjin Cement Industry 2011
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Oil S11-1600/6.6 2 Design & Research
Oil S11-1250/6.6 4 Institute
Qil S11-2000/6.6 2
oil S11-1000/6.6 1
oil S11-800/6.6 1
102 | Australia Oil S11-2000KVA-11/0.42KV | 2 |China Electric Equipment| 2011
oil S11-1500KVA-11/0.42KV | 2
Qil S11-1000KVA-11/0.42KV | 1 |Group Hong Kong Co., Ltd
oil S11-1000KVA-11/0.725KV | 3
China Electric Equi t
103| HongKong | Dry 1500KVA 11/0.38KY | 2 | 'na ElecineEquipment| —5q, g
Group Hong Kong Co., Ltd
China Electric Equi t
104 Peru Parts 2.3KV bushings 3 na Electnic Equipmen 2011
Group Hong Kong Co., Ltd
China Electric Equi t
105 Taiwan Parts Amorphous Alloy Iron Core | 44 na Electric Equipmen 2011
Group Hong Kong Co., Ltd
. China Electric Equipment
106 Laos oil S-4000KVA-11/0.69KV 1 2011
Group Hong Kong Co., Ltd
China Electric Equi t
107| Australia Ol | SFZ-25000KVA-66/11KY | 1 | o =ecne =adiPment) g,
Group Hong Kong Co., Ltd
Substation Substation 30KVA 6
Substation Substation 50KVA 21
Substation Substation 160KVA 1
Substation Substation 250KVA 1
Substation Substation 315KVA 4
Substation Substation 400KVA 5
Substation Substation 500KVA 7
Substation Substation 630KVA 2
108! Venezuela Outdoor High Voltage China CAMC Engineering 2011
Switchgear| Vacuum Circuit Breaker 3 Co,, Ltd
ZW()-15(D)/630-25
Parts Lightning Arrester 3
YH5WS-17/50
oil S11-M-800/13.8 2
oil S11-M-1250/13.8 1
Parts Copper Busbar TMY-80x10| 90
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Parts Copper Busbar TMY-63x10| 30
China Electric Equi t
109 | Hong Kong oil S-2000KVA-11/0.38KY | 6 |~ 2 SrecineEquibment| - ,q g
Group Hong Kong Co., Ltd
600KVA 11/0.412KV China Electric Equi t
110 | Hong Kong oil 3 q [ cmna Elecie EqUibment| - oq4 4
Silicone Group Hong Kong Co., Ltd
. China Electric Equipment
111 | Hong Kong Ol 550KVA 380/420V 1 2011
Group Hong Kong Co., Ltd
) China Electric Equipment
112 | Hong Kong Ol SFZ-25000KVA-66/11KV 1 2011
Group Hong Kong Co., Ltd
oil S11-1250/11 1 Beiiing MANSOM Trad
ijin radin
113|  Nigeria _ eying ading| - 5011
ol S11-2500/33 1 Co,, Ltd
Oil S9-2500/10 9 Danieli&C.Offici
114  Italy : anieiies, ticing 2011
oil S9-3500/10 11 Meccaniche S.p.A
Oil S10-800/5.5 1
oil S10-900/5.5 1
. Oil S10-10000/30 2 GROUPEMENT
115 Algeria - 2011
Oil S10-13000/66 2 | SONATRACH-SINOPEC
oil S10-400/30 1
Oil S10-50/30 1
Dry SCB-160KVA 2
Dry SCB-250KVA 1
Dry SCB-1600KVA 1
116| Venezuela | Dry SCB-1250KVA 1 |China CAC';’(')C Etrc‘jg'”ee””g 2012
Dry SCB-1250KVA 1 K
Substation Substation 400KVA 1
Substation Substation 800KVA 1
1000KVA 13.8/0.48KV,
Dry 2
Dyn5
2000KVA 13.8/0.48KV China Electric Equi t
117| Columbia Dry | o [TMnaElediric BqUibment] g0
Dyn5 Group (HK) Ltd
2500KVA 13.8/0.48KV,
Dry 4

Dyn5
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2500KVA13.8/0.69KV,

Dry Dyn5 2
oil 100000/12500KVA 5
34.5/13.8KV, Dyn 5
118 Russia Substation Completg transformer 9 China Electric Equipment 2012
substation 35/6 kV Group (HK) Ltd
119| Tanzania Dry SCB10-3150/10/0.45 1 The ABB Group 2012
Dry SG10-2000-25 13.2/0.6kv | 1
Dry SG10-5000-25/4.16KV 5
Dry SG10-3000-25/4.16KV 13
120| Australia Dry SG10-3000-25/0.6KV 20 Rio Tinto Group 2012
Dry SG10-3000-13.2/0.6KV 4
Dry SG10-5000-25/13.2KV 2
Dry SG10-2000-25/0.6kv 7
oil S11-M-400/20/0.4 1
1pq | Fquatorial oil $11-M-1250/20/0.4 o | CCCCFirstHarbor |,
Guinea Engineering Company Ltd
oil S11-M-800/20/0.4 2
122 | Indonesia oil S11-1600kva/10kv 1 SINO_MA I.nternational 2012
Engineering Co., Ltd
Dry CSD-2000/0.69 2 The ABB Group
123 | Hongkong Dry CSD-225/0.48 2 The ABB Group 2012
Dry CSD-125/0.48 1 The ABB Group
124 Canada Dry SGB10-3000/25 6 The ABB Group 2012
Dry CSD-2000/0.69 2 The ABB Group
Dry CSD-1200/0.69 2 The ABB Group
Dry CSD-500/0.69 2 The ABB Group
125| Hongkong Dry CSD-450/0.44 2 The ABB Group 2013
Dry CSD-150/0.44 1 The ABB Group
Dry CSD-80/0.69 2 The ABB Group
Dry CSD-30/0.44 4 The ABB Group
Dry CLSD-100/0.44 16 The ABB Group
126 | Hongkong Dry CLSD-75/0.44 8 The ABB Group 2013
Dry CLSD-270/0.44 8 The ABB Group
127| Azerbaijan Ol ST1-M-1250710 3 | China non-ferrous 2013
Oil S11-M-1600/10 1 Construction




€ CEEG hEES

Zq i =&

Oil ZS11-900/10 1
Oil ZSS11-M-1800/10 2
Oil ZSS11-M-6200/10 1
Dry SCB11-1250/10 4
Dry SCB11-1600/10 2
Dry ZSCB10-1800/10 1
128 Yemen Oil 33/0.4KV,400kVA 5 Yemen Utilities 2013
oil S11-M-630/10/0.4 5
Dyn11+£2x2.5%4.5%
oil S11-M-1250/10/0.4 2 | Tianin ¢ ¢ Indust
' Dyn1142x2.5%4.5% ranjin Lement Industry
129 | Indonesia Design & Research 2013
) S11-M-1600/10/0.4 .
Oil 2 Institute
Dyn11+2x2.5%4.5%
FN3-10/400 On-load
Switchgear i n-ioa 6
Switch
. . Complete transformer .
130 Russia Substation ) 2 Russia Petroleum 2013
Substation 4000kva/35/6
131 Iran Oil S11-1600/6KV 2 Sinoma 2013
132 Congo Ol S11-M-1250/10 1 |Sinoma-Heidelberg Congo| 2013
Oil S11-M-1000/10 2
133 | Indonesia oil S11-M-1250/10 5 Sinoma 2013
Switchgear On- load switch 2
YB-2500/6.6/0.4
134 | Indonesia |Substation . 1 Heidelberg 2013
Substation
135| Malaysia Dry SCB10-1250/6.6/0.433 6 Sinoma 2013
Dry CSD-2000/0.69/0.44 4
Dry CSD-1500/0.69/0.44 4
Dry CSD-500/0.69/0.44 4
136 | Hongkong Dry CSD-450/0.69/0.44 4 ABB 2013
Dry CSD-150/0.44/0.23 4
Dry CSD-112.5/0.44/0.23 2
Dry CSD-100/0.44/0.23 4
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Dry CSD-30/0.44/0.23 8
Dry Z5S5-6200/13.8/0.75/0.75 | 1
Dry ZSS-1800/13.8/0.66/0.66 | 1 China Nonf. Motal
137| Venezuela | Dry | ZSCB10-1800/13.8/2x0.66 | 1 | —.' o "oNerOUS MRS | 514
Processing Technology
Dry ZSCB10-900/13.8/0.66 1
Dry SCB10-1600/13.8/0.48 1
138 | Azerbaijan Oil SZ9-16000/110 1 |DEL.AL ALUMINIUM LLS| 2013
oil S11-M-1600/10 2
139 | Burkina Faso oil S11-M-630/10 1 Sinoma-Heidelberg 2013
oil SFZ11-8000/33 1
Tianjin Cement Industry
140 Ghana Ol S11-M-2000/10 1 Design & Research 2013
Institute-Heidelberg
141 Russia Substation YB-2x6300KVA/35/6 1 Russia Petroleum 2013
oil ZTS-700/11 2
142 Nigeria Ol ZTS-1300/11 5
Oil ZTS-2500/11 2
: Nanjing Shengze Science 2013
143 Zambia oil ZTS-700/11 2 and Technology
Oil ZTS-1300/11 2
oil ZTS-2500/11 2
144 | Cameroun
oil ZTS-700/11 1
) ) Oil ZTS-1300/11 3 |Nanjing Shengze Science
145 | Saudi Arabia 2013
Oil ZTS-2500/11 1 and Technology
SCB-1000,Dyn11,6.0+2x2.
Dry 2
5/0.4
SCB-200,Dyn11,6.0+2x2.5/
Dry 0.4 5
SCB2500 D. 11 6.012:2 Tian Lang Xing Power
146 Russia Dry i ’5/}(;”4 OVEEXE | Station Equipment 2014
. CO,LTD
SCB-800,Dyn11,6.0+2x2.5/
Dry 3
0.4
SCB-630,Dyn11,6.0+2x2.5/
Dry 4
0.4
oil 11kV/0.38kV,2.5MVA 5
Transformer+6/-2x2.5% CHEVALIER(ENVIROME
147 | Hong Kong 2014
oil 11kV/0.38kV,2MVA 9 NT)LIMITED

Transformer+6/-2x2.5%




€ CEEG hEES

Zq i =&

11kV/0.38kV,1.5MVA

Oil 6
I Transformer+6/-2x2.5%
oil 11kV/0.38kV,1.5MVA 9
Transformer+6/-2x2.5%
148 | Burkina Faso Oil S11-8000KVA/33/10KVA 1 Heidelberg 2014
149 Canada Dry SG10-3000-25/13.2/0.6kV | 1 KMP 2014
oil Transformer 500KVA 1
0.4/0.48KV
Dry CSD-1000KVA/0.69/0.44KV| 2
Dry CSD-400KVA/0.69/0.44KV | 2
D CSD-2000KVA/0.69/0.482K 5
150 | Sweden i \% ABB 2014
Dry CSD-225KVA/0.69/0.44KV | 2
Dry CSD-125KVA/0.69/0.44KV | 1
Dry CSD-99KVA/0.69/0.44KV | 2
Dry CSD-22.5KVA/0.69/0.44KV | 1
Dry CSD-10KVA/0.69/0.44KV 1
Dry CSD=2500KVA/0.44/0.22KV| 4
Dry CSD-160KVA/0.44/0.22KV | 2
151 Sweden Dry CSD-100KVA/0.44/0.22KV | 2 ABB 2014
Dry CSD-120KVA/0.44/0.22KV | 1
Dry CSD-80KVA/0.44/0.22KV 1
220/115/37.6KV,120MVA
152 Albania Oil 1 EnBi Power Sh.p.k 2014
Autotransformer
Dry SCB10-11/0.44KV-1000KV 1 ) Xi Int i |
iang Xi Internationa
1 h A 2014
53 Ghana CO.LTD 0
Dry SCB-11/0.44KV-800KVA 1
KBSGZY2-T-50KVA/4.1
154 Peru Dry SG S0KVA/4.16/0 1 Genera,LLC. 2014
46KV
Libo International
155 | Philippine Oil S11-2000KVA/4.16KV 1 Mechanical & Electrical 2014
Engineering Co.,LTD
Libo International
156 | Philippine Oil S11-1000KVA/4.16KV 1 Mechanical & Electrical 2014

Engineering Co.,LTD
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o oil S11-3500KVA/33KV 1
157 | Philippine : LAFARGE 2014
Oil S11-M-400/10 1
158 | Philippine Oil ZTS-850KVA/2.3 1 LAFARGE 2014
159 | Philippine Oil S11-M--750KVA 1 LAFARGE 2014
160 | Philippine Oil S11-1000/10 1 SINOMA 2014
Oil S11-2000/11KV 1
oil S11-1600/11KV 1
161 | Indonesia - Heidelberg 2014
oil S11-1250KV/11KV 1
oil S11-1000KVA/11KV 1
Oil S11-2000/11KV 1
oil S11-1600/11KV 2
162 | Kazakhstan oil S11-1250/11KV 3 SINOMA 2014
Oil S11-1000/11KV 1
Oil S11-800/11KV 2
163 | Malaysia Oil S11-1250KVA/6.6KV 1 SINOMA 2014
164 | Malaysia Oil ZSS-1000KVA/6.6KV 1 SINOMA 2014
Kazakhmys Aktogay
165 | Kazakhstan Oil S11-2500/6 1 LLC-Branch office of 2014
Kazakhmys Projects B.V.
Oil ZTS-1300 2 |Nanjing Shengze Science
166 Congo 2014
Oil ZTS-600 2 | and Technology Co.Ltd,.
. . Nanjing Shengze Science
167 | Mozambique oil ZTS-1500 1 2014
and Technology Co.Ltd,.
166 | Malaysia Ol Z5S5-1000/6.6 1 SINOMA 2014
167 | Hong Kong Dry CSD-50/0.69/0.69 4 |ABB (Hong Kong) Limited| 2015
oil S11-1600KVA/13.8KV/0.46 1
) ) KV Nanjing Shengze Science
169 | Saudi Arabia 2015
oil ZTS-1300KVA/13.5KV/2*7 1 and Technology Co.Ltd,.
20V
oil ZTS-1600/11/2x2.2Dy11d0 1
i i 13%2.5%6% Nanjing Shengze Science
170 | Saudi Arabia 2015
oil ZTS-2500/11/2%x2.2Dy11d0 9 and Technology Co.Ltd,.
13x2.5%6%
i . . ZTS-1600KVA/13.8KV/2*7 Beijing Datuo technology
171 | Saudi Arabia Oil 1 2015
20V development Co.Ltd,.
Dr CSD-1000KVA Shanghai ABB
172 | Hong Kong y i ang_ al 2015
Dry CSD-80KVA engineering Co.Ltd,.
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Dry CSD-250KVA 2
Dry CSD-100KVA 1
oil S11-2000kVA/6.6kV | 3
oil S11-1500kVA/6.6KV | 9
173| Malaysia oil S11-1000kVA/6.6kV | 1 SINOMA 2015
oil S11-800kVA/6.6KV 1
oil S11-630KVA/6.6KV 1
174|  UAE oil S$11-M-1250/10 1 Sinoma energy 2015
conservation Co., LTD
Dry SCH16-3010 (245kg) | B | 0 L
175|  Taiwan Dry SCH15-30/10 (215kg) | 8 o Lia ectric 2015
Dry SCH15-30/10 (644kg) | 10 ’
176| Malaysia oil S11-M-1000/10 1 | LAFARGE ILIGAN, INC. | 2015
Frank & Associates Plasti
177|  Taiwan Dry SC(R)BH15-2000/10 | 1 | o & Assoclales Hasta 55
Co.,TId
Dry CSD-800 2
178 | Hong Kon D CSD-400 4 | BB (Hong Kong) 2015
g g "y Limited-N697
Dry CSD-300 1
SCANCEM
179| N oil SZ11-10500/70 1 2015
orway ' INTERNATIONAL DA
180| Albania oil 115/37/10.5KV, 31.5MVA | 1 NDREKAJ Sh.p.k 2016
181 | Hong Kong Oil CS(W/F)D-4000/6.6/0.45 | 2 |ABB (Hong Kong) Limited| 2016
oil S11-1600 1 |Schneider Electric (Chi
182| Nicaragua : chneider Electric (China)) )~
oil S11-630 1 Co. Ltd.
183| Indonesia oil S11-M-2000/10 1 / 2016
184| Malaysia oil S$11-M-2000/10 1 / 2016
' oil 110/37.5/10.5KV, 15MVA | 1 _
185 Albania - EnBi Power Sh.p.k. 2016
oil 110/20.8KV, 40/50MVA | 1
Parts BWY802 1 2016
186 Togo Parts BWY804 1 SCANCEM 2016
Parts AVR 1 2016
o Dry SCB10-1000/4.16/0.44 | 1 -
187 | Philippine Holcim Philippines, Inc 2016
Dry SCB10-2000/4.16/0.44 | 1
188  lIrap oil S11-1000/6 1 / 2016
189 | Saudi Arabia |  Dry SGBH15-800/13.8/0.4 | 4 / 2016
. EWT Transformer
190| Malaysia Dry SCB10-1000/11/0.433 | 4 2016

Sdn Bhd
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o Dry SCB10-1250/11/0.48 2 /
191| Philippine 2016
Dry SCB10-2500/11/0.48 2 /
Dry SCB10-2000/10/0.4 4
Dry SCB10-1600/10/0.4 1
192 Burma Dry SCB10-1250/10/0.4 1 / 2016
Dry ZSCB10-1400/10/0.6 1
Dry SCB10-1000/10/0.4 1
193 | Vietnam oil S$11-1250/22 1 / 2016
New S t Enterpri
194| Philippine Dry | ZSCB10-1800/4.16/0.72%2 | 1 | C SPOTOTENEIPNSES |56
(H.K) Company Limited
195| Philippine Dry ZSCB10-650/4.16/0.72 2 / 2016
oil S$11-M-1500/6.3 1 / 2016
196 Russia -
oil S$11-M-2000/6.3 1 / 2016
o Dry SCB10-1600/11/0.48 2 / 2017
197 | Philippine
Dry SCB10-2500/11/0.48 2 / 2017
. Australasian Power
198 | America Dry SGB10-1000/13.8/0.48 1 ) 2017
Equipment Pty Ltd
Dry SCB10-630/10/0.4 1 2017
199 Burma /
Dry SCB10-800/10/0.4 1 2017
200| Namibia oil SZ11-8000/66 1 / 2017
oil SZ11-16000/66 1 2017
201 | Hong kong Dry CSD-50/6.6/0.45 2 |ABB (Hong Kong) Limited| 2017
202 | Tanzania oil S11-2500kVA/3.3kV 1 / 2017
203 | Namibia oil SZ11-10000/66 1 / 2017
oil S11-M-630/10 1 (WHALE ROCK 2017
204 | Namibia _ CEMENT(PROPRIETARY
oil S11-M-1250/10 1 2017
) LTD.
205 Albania oil 220/115/37.6KV, 120MVA | 1 EnBi Power Sh.p.k. 2017
PT LUCKY
206 Lucky oil S11-800/6 1 AL-SHUMOOKH 2017
HOLDING LIMITED
207 | Kyrgyzstan | Substation YB-1250 1 2017
208 | Hong Kong Dry SCB10-1500/11/0.38 2 | SE Electric (HK) Limited | 2017
Dry CSD-50 1 CSUN-SOLAR 2017
209 | Hong Kong
Dry CSD-30 1 INTERNATIONAL 2017
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Dry CSD-25 2 LIMITED-N596 2017
Dry CSD-10 1 2017
210 UAE Oil S11-M-1600/6.3 1 / 2017
BUTRA
211 Brunei oil SZ11-5500/11 1 | HEIDELBERGCEMENT | 2017
SDN BHD
Dry CSD-50 1 2017
Dry CSD-30 1 CSUN-SOLAR 2017
212 | Hong kong INTERNATIONAL
Dry CSD-25 2 LIMITED-N706 2017
Dry CSD-10 1 2017
213 Lucky Oil S11-2000/6.6 1 / 2017
Oil S11-2000/33/0.55 3 2017
214 Namibia Ol S11-2000/33/6.6 2 |Swakop Uranium (Pty) Ltd] 2017
Oil S11-5000/33/6.6 1 2017
Adhikot District Khushab
. Pakistan 12M Grid
215| Pakistan Dry Z2GS11-2.G-11/0.48-1250 | 10 _ 2017
connected photovoltaic
power generation project
Adhikot District Khushab
, , , Pakistan 13M Grid
216 | Pakistan |Switchgear Low voltage cabinet 1 , 2017
connected photovoltaic
power generation project
217 | Philippine Dry SCB10-1500/3.3 1 Holcim Philippines, Inc. 2017
218 | Cameroon Dry DKSC-125/6 1 | CIMENCAM Cameroon 2017
219| Uganda Dry DKSC-250/11 1 | Ygandagrinding station |,
project
Total drop transformer for
220 | Cote d'lvoire Ol SZ11-5000/33 2 Cote d'lvoire grinding 2017
station
Oil S11-1000/10 2 |Total drop transformer for| 2017
Cote d'lvoire grinding
221 | Cote d'lvoire station
Oil S11-1600/10 1 |Total drop transformer for| 2017
Cote d'lvoire grinding
station
o Dry SC10-250kva/4.16/0.44kv | 1 _ o 2017
222 | Philippine Holcim Philippines, Inc.
Dry SC10-50/0.44/0.22 6 2017
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Dry DC10-50/0.44/0.22 5 2017
223 | Namibia oil SZ11-16000/66 1 / 2018
P N Oil S11-1000/11 1
204 | ~ P2 TEW APEQ 2018
Guinea oil S11-500/11 1
oil S11-1000/10 1
225| Namibia oil S11-1250/10 1 / 2018
Oil S11-1600/10 1
226 Iraq oil S11-100/33/0.415 10 / 2018
227 | Australia Oil S11-1500/11 1 APEQ 2018
228 | Namibia oil S11-2000/33 2 SWAKOP 2018
229 | Vietnam oil S11-M-1000/6.3 1 | VCM WHG PROJRECT 2018
230 | Vietnam Oil S11-M-800/6.3 2 SG WHG PROJRECT 2018
Sinoma, Tianjin Cement
i i Industry Design and
231| Indonesia oil S11-500/6.3 1 i 2018
Research Institute
Co.,Ltd.
oil ZTS-600 3 ) .
o oil 27S-700 1 Nanjing Shengze Science
232 Nigeria oil 2151300 1 and 2018
! - Technology Co.Ltd,.
oil ZTS-2500 1
233 Switchgear 8DJH -RRLL 12KV 2
Papua New X OK TEDI MINING
234 _ Switchgear 8DJH -RRLL 24KV 2 2018
Guinea (APEQ)
235 Switchgear| 8DJH -RRLL 24KV+DC 2
236 | Bangladesh Oil SZ11-9500KVA/33KV 1 CNBM 2018
China H Machi
237 | Bangladesh |  Oil S11-M-1000/6.3 1 ha neavy Machinery |~ 501
Co., Ltd
238 | Philippines | Substation YB-1500/13.8 1 / 2018
239 | Burkina Faso oil S11-M-1600-10/0.4KV 1 CIMBURKINA S.A 2018
) Dry SCB10-500-13.2/0.4 2 _
240 Mexico - Ruian New Energy 2018
Switchgear GGD 2
Papua New OK TEDI MINING
241 Part HV isolat 13 2018
Guinea ans isoators (APEQ)
Dry SCB10-250/0.44/0.22 1
242 | Philippines Dry SC10-50/0.44/0.22 2 | Holcim Philippines, Inc. 2018
Dry DC10-50/0.44/0.22 1
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Nanjing Shengze Science

243 Zambi oil ZTS-1300/11 1 2019
ambia I and Technology Co.Ltd,.
Qil S11-630/6 1 | Sinoma,Tianjin Cement
oil S11-800/6 1 [
244| Pakistan Industry Designand |, o
Oil S11-1250/6 1 Research Institute
Oil $11-1600/6 4 Co. Ltd.
Oil S11-M-800/11/0.4KV 1
oil S11-M-1250/11/0.4KV 1 China H Machi
245 | Bangladesh | Ol S11-M-1600/11/0.4KV | 1 na Zaovyl_tdac MY 1 2019
Ol S11-M-1600/11/0.4KV | 2 )
Oil S11-M-2000/11/0.4KV 1
_ oil 20.8/0.4KV, 250KVA 2 _
246 Albania - EnBi Power Sh.p.k. 2019
Oil 110/20.8KV, 40/50MVA 2
247 Swiss Dry SC-80KVA-0.315/0.4 1 MATTDAMON 2019
SG-24.94/13.2/0.6KV
248 Canada Dry 2 Rio Tinto Alcan 2019
1MVA
SCB10-500KVA-4.16/0.4
249 Chile Dry 1 Albemarle Corporation 2019
(Outdoor Type)
CNBM
250 | Saudi Arabia Oil S11-1250kVA-13.8/0.5kV | 1 KIVAY  International 2019
Engineering Co., Ltd
251 | Hong Kong Dry SCB10-1500/11/0.38 2 ATAL 2019
Sinoma, Tianjin Cement
. . Industry Design and
252 Libya Oil S11-M-2000/6.6 1 _ 2019
Research Institute
Co.,Ltd.
Oil SFZ11-16000/110 2
. oil S13-M-100/10.5 1 .
253 | Tajikistan - Yanjian Group Co., Ltd. 2019
Oil S13-M-50/35 1
oil S13-M-100/6 1
254 | Mozambique D SGB10-2000/22/0.433 1 APEQ 2019
g i Substation
oil ZTS-1200 1
Oil ZTS-600 1 |Naniji h i
255| Indonesia : anjing Shengze Science| ) o
Ol ZTS-800 2 and Technology
Oil ZTS-900 1
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oil ZTS-2000 1
256 | Philippines Qil SFZ-12000/69 1 CRH 2019
257 | Philippines oil S11-300/3.3/0.22 1 CRH 2019
Trinidad &
258 Dry SCB10-1500/3.3/0.48 | 2 CEMEX 2019
Tobago
259 Mexico Switchgear| Electrical Power Outlets | 47 CEMEX 2019
260 Canada Dry SGB-3000/25-13.2/0.6 1 Rio Tinto Alcan Inc 2019
261|  Dubai oil S11-M-1600/11/0.4Ky | 2 | ChinaHeavy Machinery | o
Co., Ltd
China Heavy Machi
262 | Bangladesh |  Oil S$11-1250 1 na neavy Machinery | - 019
Co., Ltd
oil SFZ11-25000/33 1 i E
263|  UAE : Sinoma Energy 2019
Ol S11-M-2000/6.6 2 Conservation Limited
jgq| PaPUANew | [ 8DJH-DC+RLLLA2KV | OK TEDI MINING 201
Guinea g 013 (APEQ)
BUTRA
. SZ11-5500/11
265|  Brunei Parts 2 | HEIDELBERGCEMENT | 2019
Transformer Fans
SDN BHD
266|  Togo oil AMVA 20KV/10.5KV 1 CIMTOGO S.A. 2019
267| Malaysia Dry SCB10-3150-33/0.415 | 2 | Intco Malayia Sdn.Bhd | 2019
268 India Dry ZPSG-488/6.6 2 ABB India Limited 2019
269 India Dry ZPSGL-888/11 2 ABB India Limited 2019
270 India Dry ZPSG-563/11 3 ABB India Limited 2019
271 India Dry ZPSGL-625/6.6 1 ABB India Limited 2019
Papua N 8DJH -DC+RLLL 12KV OK TEDI MINING
272 | APYATEW o itchgear 1 2019
Guinea -014 (APEQ)
o CH Asia World of Electric
273 | Philippines Dry SCB10-2000/13.8 1 Inc 2019
oil S11-1000-6/0.4KV 2 BUTRA
274|  Brunei HEIDELBERGCEMENT | 2019
oil S11-500-6/0.4KV 1 SDN BHD
275| Pakistan Dry SCB11-2500/11/0.42KV | 2 China BOQ 2019
Dry SCB11-2000/6KV 2
276|  Bolivia Dry SCB11-10000/24.9/6 1 CMEC 2019
Dry SCB11-2500/6 3
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England
Ireland
577 Finland Dry SGB10-335/6.6./0.4KV 16 Rainbow-Cargotec 2019
Turkey (Batch Basis) Industries Co.,Ltd
Columbia
Greece
I . REPUBLIC CEMENT
278 | Philippines Qil S11-1000KVA, 4160/440V | 1 2019
MINDANAO, INC
. SPARES FOR LV Tanzania Portland
279 | Tanzania Parts 4 Cement 2019
TRANSFORMERS PL4 L
Public Limited Company
280 | Hong Kong Dry SCB10-1500/11/0.38 1 ATAL 2020
S11-1250KVA/612x%2.5%/0 CNEM
281 | Uzbekistan Qil DR KIVAY International 2020
4kV,DYn11 . .
Engineering Co., Ltd
CNBM
282 Liberia oil S11-1600/6.3/0.4KV 1 KIVAY  International 2020
Engineering Co., Ltd
BUTRA
) . 6KV 500KVA&1000KVA
283 Brunei Service Transformer Service 1 | HEIDELBERGCEMENT 2020
SDN BHD
oil S11-400KVA/6.6KV 2
284 | Philippines Dry SC10-150/0.44 1 CEMEX 2020
oil S11-500KVA/6.3KV 1
BUTRA
. . SZ11-5500/11
285 Brunei Service . 1 | HEIDELBERGCEMENT 2020
Transformer Refurbishment
SDN BHD
P RMU R te Control OK TEDI MINING
286 apua Parts emote ontrol |4 2020
New Guinea Upgrade Kits (APEQ)
. CH Asia World of Electric
287 | Philippines Dry SCB10-1500-PH 2 Inc 2020
288 | Singapore Dry CSD-100,CSD-200 4 ABB PTE. LTD. 2020
S H K
289| HongKong | Dry | CS(WF)D-1500/0.69/0.44 | 4 | Sdneray(Hongkong) .,
Trading Co.,Limited
oil KS11-400,10kV/0.4kV,10+5 5
s %,Dyn11 Closed Joint Stock
290 | Tajikistan . .| 2020
oil KS11-500,10kV/0.4kV,10+5 1 Company"TALCO GOLD

%,Dyn11
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Oil

KS11-250,10kV/0.4kV,10£5

%,Dyn11
_ KS11-160,10kV/1kV,10+5%,
Oil 2
Dyn11
oil KS11-315,10kV/0.4kv,10+5 4
%,Dyn11
oil Lighting Transformer 5kVA 4
380Vv/220V
D SG1-5/1.0F  5kVA 4
i 380/220V
Oil S11-630KVA(10/0.4KV) 7
oil S11-160KVA(10/0.4KV) 3
SCB11-500,10kV/0.4kV,10+
Dry 1
2x2.5%,D.n11
SCB11-2000,10kV/0.4kV,10
Dry 2
+2x2.5%,Dyn11
D SCB11-1250,10kV/0.69kV,1 1
i 042x2.5%,Dyn11
D SCB11-1250,10kV/0.4kV, 1
& 0+2x2.5%,Dyn11
oil S11M-125/10,10/0.4kV, 1
10+2x2.5%,Dyn11
oil S11M-315/10,10/0.4kV,10+2 1
x2.5%,Dyn11
SC11-315,10kV/0.4kV,10+2
Dry 1
x2.5%,Dyn11
SC11-400,10kV/0.4kV,10+2
Dry 1
x2.5%,Dyn11
291 | Philippines oil S11-630KVA/6.6kV 1 CEMEX 2020
SZGB10-550KVA/13.8KV
292 | Philippines Dry 1 CEMEX 2020
(K=20)
oil SFZ11-40000/22 2
Oil SF11-9000/10.5 2 SOMA CESPP
293 | Indonesia Dry SCB13-800/10/0.4 1 2 x 31MW 2020
Dry SCB10-800/6.3/0.4 1 (RUHN POWER)
Dry SCB10-1000/6.3/0.4 5
294 | Philippines oil S11-2000KVA/6.6kV 1 CEMEX 2020
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8DJH-PT+LL+LLL &

295 | New Zealand | Switch OCEANA GOLD 2020
ew cealand | SWICNG®AT! | | | +LL+PT (12KV RMUS)
SFZ11-31500/138
206! Hond Qil 31.5MVA EMCO 1*25MW 2020
onduras 1388X1.25%/6.6kV (NOVA)
Dry SCB11-1250/6.6
, 8DJH-PT+LL+LLL (Grey
297 | New Zealand | Switchgear OCEANA GOLD(APEQ) | 2020
Street RMU)
o Qil S11-1000KVA, 4160V REPUBLIC CEMENT
298 | Philippines - 2020
Qil S11-2000KVA, 4160V MINDANAO, INC
Zero Sequence Current
Transformer
50/1 2.5VA
Phase Current Transformer|
800/1 0.5/5P20 10/10VA
Phase Current Transformer
200/1 0.5/5P20 10/10VA
Spares 11kV/110V (APEQ)
Three Position Switch
Motor Actuator for
Remote Switching
Shunt Trip Coil
Undervoltage Release Coll
CNMC Int tional
230| Congo oil S$11-7000/10/3.3 nternational - 5400
Trading Co.,Ltd
Oil SFZ11-16000/33KV
231| Namibia S\.NAKOP 2020
Dry SCB11-2000/6.6KV Uranium(Pty)Ltd
232 | Middle East Oil SFZ11-125000/230 JP 2020
233 Laos Dry SCZB-1250/11/0.4 China Heavy Machinery | 2020
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SCZB-1250/22/0.4

SCB-400/22/0.4

Co,, Ltd

SCZB-400/22/0.4 2
234 UAE Spares Silicone Gel 1 Sinoma Energy 2020
Conservation Limited
SCB10-650/6.6/0.38 1
NEXTES (NR Electric
235 Japan Dry SC10-20/0.38/0.2 1 Power Electronics 2020
Co.,Ltd)
DC10-20/0.38/0.2-0.1 1
Phil Gold P ing &
236| Philippines | Spares | Transformer Spare Parts | 20 | | o001 10¢8SSING & | 555
Refining Corp
REPUBLIC CEMENT
237 ilippi il 11- .52 1 202
37| Philippines Oi S11-500/0.525 MINDANAO, INC 020
CAPITAL INVESTMENT
, , COMMERCE AND
238 | Vietnam Oil ZTS-1600/6 1 SERVICES JOINT 2021
STOCK COMPANY
REPUBLIC CEMENT
2 ilippi il 11-2 1 2021
39| Philippines Oi S 000 ILIGAN, INC 0
HV bushing 1
LV bushing 1
Sinoma Energy
240 LT
UAE Spares oLTe ! Conservation Limited 2021
Gaskets for 2000KVA Txf | 1
Gaskets for 2500KVA Txf| 1
Ol S11-50KVA-33KV 1
' D SCB10-250KVA-33KV 1 '
241 Rep,\:br-c of ry Sesilzgue 2021
all Outdoor Vacuum Circuit ( )
Switchgear Breaker 1
ZW32-40.5/630A
Dry SG(L)B-2000/6/0.69 1
242 | Germany CEMEX 2021

Dry

SG(L)B-1600/6/0.69*2
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CEEC
243 | Middle Africa Dry SCB11-2500kVA/15kV (NR Electric Power 2021
Electronics Co.,Ltd)
244 | Middle East QOil SFZ11-20/22MVA-33KV JP 2021
_ Dry KBSG
245 | Uzbekist ENERGOMAX LLX 2021
ZDEKISIAN | \line Type | ZY2-T-1000/6/1.2/0.693
H Asia World of El i
246 | Philippines |  Dry SCB10-2000/34.5 CH Asia (I)r:c(:j of Electric| a1
. SCB11-250/15 Markala (SAC)
247 Rep,\l/’lbll'_c oFl by 2021
all SCB11-250/15 Bougouni(SAC)
P N K TEDI MININ
248 apu? oW Switchgear| Remote Control Panel © G 2021
Guinea (APEQ)
249 | Cameroon Ol b DANGOTE CEMENT 2021
S11-2500 CAMEROON S.A
SCB10-1600/11/0.415
SCB10-800/11/0.415
Federal
ZUNGERU Hyd
250 | Republic of |  Dry SC10-250/11/0.415 yaro 2021
o (CNEEC)
Nigeria
SC10-315/11/0.415
SCB10-100/11/0.415
SCB11-2000/10.5/0.4
SCB11-1250/10.5/0.4 Bangkok Waste to
251 | Thailand Dry Energy Project 2021
SCB11-1250/24/0.4 (New Sky)
Reactor
SCB11-2000/10.5/0.4 Bangkok Andrew Waste
252 | Thailand Dry to Energy Project 2021

SCB11-1000/10.5/0.4

(New Sky)
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SCB11-1250/24/0.4

SGB10-1000/24.94-13.2/0.

Anderson Creek Sub X

253| Canad D 2 2021
anada i 6 (Rio Tinto Alcan Inc)
Oil S11-12000/22 2
Dry CSD-700/11/0.4 2
254 | Singapore Dry CSD-700/0.435 2 ABB PTE. LTD. 2021
Dry CSD-700/11/0.525 2
Dry SG-200/11/0.4 2
Kiosk ZGS-1500/0.4/10 5
. Kiosk ZGS-1250/10/0.4 5 Kindia Tunnel
Republic of . :
255 Gui (China Railway 18th 2021
vinea Kiosk ZGS-160/10/0.4 13 | Bureau Group Co. Ltd)
Switchgear XGW-12/CCC 13
Parut gold mine
256 | Tajikistan Dry ZSGB10-800/10 1 | (China Nonferrous Metal | 2021
Mining (Group) Co., Ltd.)
Mount Dagong
257 | Myanmar Dry SCB10-1600/10 1 | (China Nonferrous Metal | 2021
Mining (Group) Co., Ltd.)
Oil S11-1000/10 2 . .
258|  Vietnam H?/I/TISEORTT: C'g’” 2021
Oil $11-1600/10 2 ( -McC)
259 | Vietnam Dry SCB10-800/11 1 VINASPABE_ COMPANY 2021
Limited
oil S11-M-1600/10 1
QCC4 Clinker Line
260 | Uzbekistan oil S11-M-2000/10 1 Project 2021
(Sino-Cemtech)
Oil S11-M-2500/10 2
261 | Saudi Arab Dry SGB10-2000/13.8 1 AJCC 2021
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(Jiangsu Pengsheng
Photovoltaic
Technology Co., Ltd)
SCB10-100/11 1 | Seagate (Nanjing) Power
262 | Malaysia Dry Electronics Technology 2021
SCB10-300/33 1 Co., Ltd
oil $11-250/11/0.415 1 | Berth1-3, PortLamu,
263 Kenya Kenya 2021
oil SZ11-10000/33/11 1 COMPLANT
(ZCTS Shenzhen Co.,Ltd)
264 | Zimbabwe Ehouse Ehouse 1 SINOMA 2021
265| Barbados oil S11-1000/11 1 CEMEX 2021
Green River Banks
o . (Jiangsu Nantong Sanjian
266 Ethiopia Oil S11-200/15 1 _ 2021
Construction Group Co.,
Ltd.)
Dry SCB11-1250/13.8 1 Caracol Knits S.A
267 | Honduras NOVA 2021
Dry SCB11-2500/13.8 1 ( )
NGK
Outer ,
268 i Dry ZSCB10-660 1 (NR Electric Power 2021
Mongolia ,
Electronics Co.,Ltd)
Schneider Electric (China)
269 I S S Part 1 2021
raq pare pare Parts Co..Ltd.
F2021E003-WHR
PROJECT FOR LUCKY
: CEMENT LTD. PEZU
270| Pakistan Dry SCB10-1250 1 2021
PLANT LINE
(Sinoma Energy
Conservation Limited)
Nanjing Zhongji Import
271 I S S Part 1 2021
rad pare pare Farts and export Co. LTD
CH Asia World of Electri
272 | Philippines |  Dry SCB-2500/13.8 1 sia ‘Ijr:C OTEIECC! o021
Myanmar International
273 | Myanmar Dry ZSSCB10-630 1 _ _ . 2021
Terminals Thilawa Limited
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ZSCB10-1100 . 2021
Nanjing Shengze
274 Poland Dry Technol Co. LTD
ZSCB10-2250 echnology ©0., 2021
CH Asia World of Electri
275| Philippines |  Dry SCB10-1500/34.5 sia ‘Ijr:C OTEIECC] o021
Outer 3MWh Lead carbon
276 Mondolia Dry SCB11-500KVA Energy Storage 2021
g (Shuangdeng Group)
[ E
277 | Saudi Arab Spare Current Transformer Slnoma. ”e,rg’_’ 2021
Conservation Limited
Dominican ,
278 _ oil SF11-40000/138 CEMEX 2021
Republic
_ SGB10-1333KVA/22KV MT Atlas MMU
279 | Australia Dry 2021
Outdoor Type (APEQ)
_ HEIDELBERGCEMENT
280 | Bangladesh Oil S11-1250/6.3 2021
BANGLADESH LTD
Ethiopian Bank
Beiiing N :
281| Ethiopian Dry SGB10-2000/15 (Beiling New union |
International Engineering
Technology Co., LTD)
SZ11-25000/132
S13-1000/6.3
S13-1600/6.3
S$13-2000/6.3
S$13-M-1000/6.3 Hefei Cement
282 | Pakistan Ol Research&Design 2021

S$13-M-1000/6.3

S13-M-1250/6.3

S13-M-1600/6.3

S13-M-2000/6.3

S$13-M-2500/6.3

Institute Corporation Ltd
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S$13-1000/6.3

$13-2000/6.3

CH Asia World of Electric

283 | Philippines Dry SCB10-2000/34.5 Inc 2021
o CH Asia World of Electric
284 | Philippines Dry SCB10-2000/13.8 Inc 2021
Phil Gold Processing &
285 | Philippines Spares Breather Capsules ! . g 2021
Refining Corp
Tianjin Cement Industry
286 | Pakistan Oil S13-1000 Research&Design 2021
Institute Corporation Ltd
287 Togo oil S11-M-2000 SCANTOGO 2021
CSD-12
CSD-250
CSD-50 .
NC-256 CDL Cable L
288 | Singapore Dry el AR :TEe L?S"g 2021
CSD-700 essel( -LTD)
CSD-1750
CSD-630
CSCBFD-4500
CPP CYPRUS FSRU
289 Cyprus Dry CSD-50 PROJECT 2021
(ABB (Hongkong) Limited)
CSCBFD-25/6.6/0.46
OTI; Multi-Function Meter; Phil Gold P ing &
200| Philippines Spares ulti-Function Meter [ o. .rocessmg 2021
WTI Refining Corp
291! Australia D SGB10-1333KVA/11KV MT Mindarie MMU 2022
i Outdoor Type (APEQ)
i SWAKOP URANIUM
292 | Namibia Dry SCB11-2000/6.6 2022
(PTY)LTD
KitaKink 200kW
203|  Japan Dry SCB10-300 e 2022

(NR Electric Power
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Electronics Co.,Ltd)

SCB10-540 Anritsu
294 Japan Dry (NR Electric Power 2022
SC-70 Electronics Co.,Ltd)
MIL
oil 63/30KV 15MVA COMILOG
(Eramet)
oil 2MVA 30/5.5KV
295 Gabon i 2022
oil 2MVA 30/0.4KV COMILOG
Dry 200KVA 0.4KV (Hatch)
Dry 50KVA 0.4KV
Mass Iraq C F
206|  lIraq oil DKS- 2000/33/0.4 ass fraq Lompany for | - 5500
Cement Industry
oil S11-1500 13.8KV
297 | Guatemala CEMEX 2022
oil S11-1500 13.8KV
CH Asia World of Electri
298| Philippines |  Dry SCB10-1500 13.8/0.4KV sla T’r:C OTEIECC! 5022
CSD-400
CSD-160
McRAE Marine Electrical
299| Canad D CSD-45 2022
anada i & Electronics LTD.
CSD-45
CDGD-10
7SG10-1250/6.3
HUBEI AMERSON
300| Pakistan Dry ZPSG-700/6 AUTOMATION SYSEM | 2022
ENGINEERING CO.,LTD
ZPSG-550/6
HUAWEI DATA CENTER
301| Ethiopia oil $11-630/15 2022

(Beijing Deere United
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Engineering Technology
Co., LTD)
SCB13-2750/11
SCB13-2500/11 Solar Power
302 Naura Dry Development Project 2022
SCB13-2000/11 (HNAC)
SCB13-630/11
ZSS-M-2000/11
ZSS-M-2700/11
S13-M-1000/11
S13-M-1250/11
303 Nigeria Qil HEFEI ChunYan 2022
S13-M-1600/11
S13-M-2000/11
ZTS-M-550/11
ZTS-M-700/11
. . LANJIGARH 130MW
304 India Qil SFZ11-25000/132 2022
(RUHN POWER)
Dry SGB10-750-11KV
Australi Mindarie Mineral Sand
305| ~ustrana Dry SGB10-1500-11KV Plant 2022
Siemens 8DJH RMU (APEQ)
SWG
12KV+DC+RCP
Dry SGB10-1250 5.5KV
Dry SG10-30
MIL
306 Gabon C?_| ) SG 2022
Dry DG10-30 (Hatch)
SWG NGR 300A 10S
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307| America oil = aer o U CEMEX 2022
4.16/0.48/0.6kV
Dry SCB13-1250
308| Ethiopia YHF 2022
Dry SCB13-1000
Trinidad and
309 Dry SCB10-1500 3.3 CEMEX 2022
Tobago
MT Atlas Pump Skid
310| Australia Dry SGB10-600/22 (APE”Q)p ! 2022
, ZSCB-1500
311|  Mexico Dry 6120 B9/044K\ CEMEX 2022
Buchholz Relay
Papua N
312 agu? W spares APEQ 2022
uinea Pressure Relief Valve
Dry SCB10-750 Ando-Hazama 600kW
313 Japan (NR Electric Power 2022
Dry SCB10-110 Electronics Co.,Ltd)
S13-630 SINOMA Tianjin Control
314| Malaysia oil + AN SOntet | 5000
6.6+-2%2.5%/0.433kV and Engineering Co.,Ltd
S11-1000/4.16/0.5
S11-1600/4.16/0.5
» S11-2500/4.16/0.5
Dominican .
315 R bl Oil HEFEI ChunYan 2022
epublic 7S5S-1000/4.16/2x0.72
7SS-1250/4.16/2x0.72
7S5S-510/4.16/2%0.72
316| Philippines Dry SCB10-2000/34.5/0.23 ZHZQ ARCHITECT 2022
317| Philippines Dry SCB10-3000/34.5/0.38 ZHZQ ARCHITECT 2022
CH Asia World of Electri
318| Philippines |  Dry SCB10-2000/13.8/0.46 sta Word orElectric | 5422

Inc
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(Tanzania Ceramics
319| Tanzania Oil S11-4000/33/0.415 factory) 2022
GUANGZHOU Sunda
(Senegal Ceramics
320 Senegal oil S$11-2500/11/0.4 factory) 2022
GUANGZHOU Sunda
(INFINITYSQUARE)
321 | Philippines Oil S11-2000 CH Asia World of Electric| 2022
Inc
COMPAGNIE MINIERE
322 Gabon Oil S11-1250/5.5 DE L'OGOOUE 2022
(COMILOG)
Dry ZSC10-70 Omron Yachiyo 400KW
323 Japan (NR Electric Power 2022
Dry ZSCB10-540 Electronics Co.,Ltd)
324 Mexico Oil S11-1000/4.16 CEMEX 2022
(REPUBLIC CEMENT
o ) BUILDING MATERIALS
325 | Philippines Ol ZTS-2500 2022
INC.)
CRH
China Energy Engineering
326 | Thailand Dry SCB11-200 Group Jiangsu Power 2022
Design Institute Co.,Ltd
(SPCC2000kVA)
327 | Saudi Arab oil S11-2000 Nanjing Zhongji 2022
Import&Export Co.,Ltd
SCB10-285 Fuji 285KW BESS
328 Japan Dry (NR Electric Power 2022
SCB10-60 Electronics Co.,Ltd)
S11-1600 . .
329 | Bangladesh |  Oil ﬁ:!:n:f;'gr;?:):;?& 2022
SZ11-15000/33/11
330| America Oil S11-1400/4.16 CEMEX 2022
331| Malaysia oil S$11-2000 Sinoma Energy 2022
Conservation Limited
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332 | Namibia D SCB11-3150 SWAKOP 2022
v URANIUM(PTY) LTD
Phil Gold P ing &
333| Philippines | Spare Spare Parts 1 ’sold Frocessing 2022
Refining Corp
. . LUCKY CEMENT
334 | Pakistan Oil SZ11-35000/132 2022
LIMITED
REPUBLIC CEMENT
335| Philippines Oil S11-1500 BUILDING MATERIALS 2022
INC.
- SF-25000/34000/42000-138
Dominican ) . .
336 Republi Ol Siba Energy Corporation | 2022
epublic SF-39000/52000/65000-138
Qil S11-M-1000/22/0.4
Qil S11-M-3150/22/10
337 Laos SINO-KCL 2022
Dry SCB14-3150/10/0.4
POS YBW-12/0.4-2000
338 Zambia oil S11-4000/33/0.4 GUANGZHOU Sunda 2022
339| America Qil S11-1000/4.16 CEMEX 2022
REPUBLIC CEMENT
340 | Philippines Oil S11-1500 BUILDING MATERIALS 2022
INC.
A . Phil Gold Processing &
341 | Philippines Oil S11-8000 . 2022
Refining Corp
Phil Gold P ing &
342 | Philippines Spares Spare Parts I 0_ ) rocessing 2022
Refining Corp
Sephaku
Shanghai Ehk
343 | South Africa | Oil ZTS-1300 (Shanghai Enhkyy 2022
Internatrional Trading Co.,
Ltd.)
ZPSGL-500/6/4 X
344 Poland D ABB Sp. z o.0. 2022
oan i 1.85Yd6-9%/Q/(16418) p- 200
ZPSG-7296/11/0.73 X
345 India Dry ABB india Limited 2022

27Yd8-11%/G/(16420)
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CS(W/F)D-2100/0.69/0.45D
y11£5%6%/Q/(20160)

CSCBFD-3200/0.71/0.46Dy

Wartsila Deutschland

346| G D 2022
ermany v 11£2.5%6%/T/(20227) GmbH
CSCBFD-3200/0.71/0.46Dy
11+2.5%6%/T/(20227)
ZPSGT-625/6.6/0.73%x18
347 Indi D ABB india Limited 2022
ndia Y Yd8-10%/T/(16422) ncia Himite
ZPSGL-938/6.6/0.73%18
348 Indi D ABB india Limited 2022
nee Y Yd8-10%/Q/(16432) india Limite
Oil 115/10KV 25/31.5MVA
349 | Thailand HCE(Pinggao) 2023
Oil 115/10KV 40/50MVA
. CEEC
Republic of )
350 Chad Dry SC(B)11-3450kVA/15kV (NR Electric Power 2023
Electronics Co.,Ltd)
351 | Philippines Dry SC10-150KVA CEMEX 2023
352 | Philippines Oil S11-2000/13.8/0.44KV CEMEX 2023
353| America Oil S11-1150KVA/4.16KV CEMEX 2023
354 | Honduras Spares 138KV Bushings ' 2023
P g (NOVA)
355| Myanmar Dry SCB10-1600 SINOMA 2023
356 | Malaysia Spares Bushing SINOMA 2023
ZPSGL-563/6.6/0.73%18
_ Yd8-10%/Q/(16435) e 2023
357 India Dry ABB india Limited
ZPSGT-938/6.6/0.73%18
Yd8-10%/T/(16466)
CSD-100/0.415/0.415Dyn1
1£2x2.5%3.5%/Q/(20144) .
358 | Hongkong Dry ABB (Hong Kong) Limited| 2023
CSD-35/0.415/0.415Dyn11
+2%2.5%3.5%/Q/(20143)
359 | Switzerland Dry CS(W/F)D-1650/0.66/0.45 Winterthur Gas & Diesel | 2023

Dy11/6%/Q/(20256)
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CSCBFD-2400/0.71/0.467

Wartsila Deutschland

360 Finland D 11 2023
nan Y | Dy11£2.5%6%/Q/(20259) GmbH
361 | Saudi Arab Dry SCB10-2000/11/0.38 1 Shenglong Electric 2023
Shenzhen Renfuyingrui
362 | V I D B11-2 13.8/0.4 7 2023
enezuela ry SC 000/13.8/0 Import&Export Co., Itd
S13-M-1600/11/0.4 1
S11-800/10
Nigeri il 1 HEFEI ChunY 202
363 igeria Oi 10+2*2. 5%/0 48KV ChunYan 023
S13-M-2000/11/0.4 1
Xiie(Naning) P
364| Malaysia Dry SCB10-300/11/0.433 | 1 Uie(Nanjing) Power | 555
electronics technology
Hefei Cement
365| Pakistan Dry SCB10-1250/6.3/0.4 Research&Design 2023

Institute Corporation Ltd







Business License

No.: 320121000202004200426

Uniform Social Credit Code

913201150802804862
Name: CEEG Nangjing Transmission & Distribution Equipment Co., Ltd.
Character of Economy: Company with limited liability
Address: No. 6 Shuige Road, Jiangning, Nanjing
Legal representative: Wang Chengbing
Registered Capital: RMB 30,000,000 Yuan
Date of Foundation: November 31, 2013
Term of Business: From November 31, 2013 to ****

Business scope: Research & development, manufacturing, sale, design and related technical service of power transmission and distribution
equipment, self-operate and agent import and export business of various kinds of commodities and technologies. (with exception of state limited
and banned import and export goods or technologies) (Any project that needs to be approved by law can only be carried out after getting approval

by relevant authorities.)

Registration Authority:
Market Supervision Administration of Jiangning, Nanjing

April 4, 2020
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Vendor Information

1) Company Information Required:

Name: CEEG Nanjing Transmission & Distribution Equipment Co.,Ltd
Registration NO: 913201150802804862(1/1)

2) Payment Details required:
21
» Bank Name: Bank of China, Jiangsu Branch
» Bank Address: 148 Zhongshan Nanlu, Nanjing, China
¥ Account Name: CEEG Nanjing Transmission & Distribution Equipment Co.,Ltd
¥ Swift Code: BKCHCNBJ940
» Bank Account Number: 480664572368
¥ Currency: USD

3) Accounts Receivable contact Name: Hang Xu (Lisa)
4) Phone No. for Remittance: 86-25-84207888
5) Email and/or Fax No. for Accounts Receivable: xh@ceeg.cn

6) Company information provided by: Jin Qian (Hardy)
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CERTIFICATE

ATTESTATION CERTIFICATE
OF ELECTROMAGNETIC
COMPATIBILITY AND LOW VOLTAGE DIRECTIVES

Technical file of the company mentioned below has been observed and audit has been

completed successfully.
2014/30/EU Electromagnetic Compatibility Directive and

2014/35/EU Low Voltage Directives have been taken as references for these processes

Company Name : China Electric Equipment (Jiangsu) Transformer Manufacture
Co., Ltd.

Company Address : No. 188 Ganglong Road, Yangzhong, Zhenjiang, Jiangsu,
China

Related Directives and Annex : 2014/35/EU Low Voltage Directive
2014/30/EU Electromagnetic Compatibility Directive

Related Standards : EN 60076-1:2011, IEC 60076-1:2011

Product Name : Oil Immersed Transformer

Report No and Date : TCF-ZD220413LE

Product Brand/Model/Type : $,5-M,SL,SL-M,S(F)Z,S(F)Z-M,S(F)SZ,S(FP)SZ-M,OS(PF)SZ,
OS(PF)SZ-M,QYS,ZTSF,ZHSF,YS,ZPSF(Capacity 240000kva and below,
voltage grade 220kV and below)

Certificate Number 1 M.2022.206.C72761 !I
Initial Assessment Date 1 13.04.2022 -

Registration Date : 14.04.2022 UDEM InternationalfCertification
Reissue Date/No so- Auditing Training Céntre Industry

Expiry Date : 13.04.2027 and Trade Inc. Co. -
The validity of the certificate can be checked through www.udem.com.tr. The CE mark shown on the right X 3 v

~N
can only be used under the responsibility of the manufacturer with the completion of EC Declaration of —
Conformity for all the relevant Directives. This certificate remains the property of UDEM International Certification r
Auditing Training Centre Industry and Trade Inc. Co. to whom it must be returned upon request. The above
named firm must keep a copy of this certificate for 15 years from the registration of certificate. This certificate
only covers the product(s) stated above and UDEM must be noticed in case of any changes on the product(s) L

Address: Mutlukent Mahallesi 2073 Sokak (Eski 93 Sokak) No:10 Cankaya — Ankara — TURKEY U D E M
\

Phone: +90 0312 443 03 90 Fax: +90 0312 443 03 76

E-mail: infoQudemlitd.com.tr www.udem.com.tr J
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CNAS L18260 )

Testing Center of China Electric Equipment (Jiangsu)
Transformer Manufacture Co., Ltd.

(Legal Entity: China Electric Equipment (Jiangsu) Transformer Manufacture Co., Ltd.)
Building 8, No0.188, Ganglong Road, Economic Development Zone
Yangzhong, Zhenjiang, Jiangsu, China

is accredited in accordance with ISO/IEC 17025: 2017 General
Requirements for the Competence of Testing and Calibration
Laboratories(CNAS-CL01 Accreditation Criteria for the Competence of
Testing and Calibration Laboratories) for the competence to undertake
the service described in the schedule attached to this certificate.

The scope of accreditation is detailed in the attached schedule
bearing the same registration number as above. The schedule forms an

integral part of this certificate.

Effective Date: 2023-05-16
Expiry Date: 2029-05-15

A

.
Signed on behalf of China National Accreditation Service for Conformity Assessment { 6- 5 B

China National Accreditation Service for Conformity Assessment (CNAS) is authorized by Certification and Accreditation

Administration of the People’s Republic of China (CNCA) to operate the national accreditation schemes for conformity

assessment. CNAS is a signatory of the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement

(ILAC MRA) and the Asia Pacific Accreditation Cooperation Mutual Recognition Arrangement (AP AC MRA).

The validity of the certificate can be checked on CNAS website at http://www.cnas.org.cn/english/findanaccreditedbody/index.shtml.
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CNAS L18260 )

Testing Center of China Electric Equipment (Jiangsu)
Transformer Manufacture Co., Ltd.

(Legal Entity: China Electric Equipment (Jiangsu) Transformer Manufacture Co., Ltd.)
Building 8, No0.188, Ganglong Road, Economic Development Zone
Yangzhong, Zhenjiang, Jiangsu, China

is accredited in accordance with ISO/IEC 17025: 2017 General
Requirements for the Competence of Testing and Calibration
Laboratories(CNAS-CL01 Accreditation Criteria for the Competence of
Testing and Calibration Laboratories) for the competence to undertake
the service described in the schedule attached to this certificate.

The scope of accreditation is detailed in the attached schedule
bearing the same registration number as above. The schedule forms an

integral part of this certificate.

Effective Date: 2023-05-16
Expiry Date: 2029-05-15

A

.
Signed on behalf of China National Accreditation Service for Conformity Assessment { 6- 5 B

China National Accreditation Service for Conformity Assessment (CNAS) is authorized by Certification and Accreditation

Administration of the People’s Republic of China (CNCA) to operate the national accreditation schemes for conformity

assessment. CNAS is a signatory of the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement

(ILAC MRA) and the Asia Pacific Accreditation Cooperation Mutual Recognition Arrangement (AP AC MRA).

The validity of the certificate can be checked on CNAS website at http://www.cnas.org.cn/english/findanaccreditedbody/index.shtml.




























































































































DQJC

Test Report

China National Center for Quality Supervision and
Test of Electrical Apparatus Products

Ne: 20M0561-8
Total 68 Page 40

Tested terminal; O

Test polarity: negative Channel 1: voltage wave Channel 2: current wave
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DQJC

China National Center fi lity S isi
Test Repo ot ina National Center for Quality Supervision and

Test of Electrical Apparatus Products

Ne: 20M0O561-5
Total 68 Page 46

compartment except diverter switch compartment (routine test)

4.19.4.17 Insulating liquid test, measurement of dissolved gasses in dielectric liquid from each separate oil

Relative humidity: 61%:;

Test date: Apr. 19, 2020
Ambient temperature: 20.0°C

Dielectric dissipation factor(90°C) Breakdown voltage (kV)

Water content (mg/L)

0.36% 58.1

9.3

Remarks: for measurement of dissolved gasses in dielectric liquid, see 4.17.

SHI-YBO13

(1)



























DQJC

Test

Report

China National Center for Quality Supervision and
Test of Electrical Apparatus Products

Ne: 20M0561-S
Total 68 Page 55

Thermograph of tank and metal structural parts

SJ1I-YBOOB

(i



DQIC

Test

Report

China National Center for Quality Supervision and
Test of Electrical Apparatus Products

Na: 20M0561-8
Total 68 Page 56

4.26 Leak testing with pressure for liquid-immersed transformers (routine test)

Test date: from Apr. 11, 2020 to Apr. 13, 2020

Parts of applied | Applied pressure 5 Residual
Test method voliuge (kPa) Duration (h) pressure (kP4 Result
_ Body 30.0 24 295 Nooil Iesiane or
Static pressure damage
method On-load - No oil leakage or
tap-changer tank 300 24 b damage

Remarks: the product is a general structure tank.

SII-YBO0OO7

(1)















DQJC

China National Center for Quality Supervision and Ne: 20M0561-S

Test Report .
Test of Electrical Apparatus Products Total 68 Page 61

o O O
C B L
500 9

PT

Power analyzcr

Schematic of no-load test

Middle transformer

SIII-YBO015 (11)



DQJC

China National Center for Quality Supervision and Ne: 20M0561-S

Test Report _
Test of Electrical Apparatus Products Total 68 Page 62
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Power analyzer

Schematic of load test

S11-YBO015 (I1)
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China National Center for Quality Supervision and Ne: 20M0561-S

Test Report )
Test of Electrical Apparatus Products Total 68 Page 63

Schematic of separate-source AC withstand voltage test

SII-YBO15 (1)



DQJC

Test

Report

China National Center for Quality Supervision and
Test of Electrical Apparatus Products

Ne: 20M0561-8
Total 68 Page 64
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Middle transformer

Schematic of induced AC withstand voltage test

SHI-YBO15

(1)
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Test Report

China National Center for Quality Supervision and

Test of Electrical Apparatus Products

Ne: 20M0561-8
Total 68 Page 65
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110KV (60kV)
Oil-immersed Power Transformer

LOW CONSUMPTION & ENERGY SAVING

€ CEEG rpegeB=
China Electric Equipment (Jiangsu) Transformer Manufacture Co., Ltd
Address: 188 Ganglong Road, Yangzhong Economic Development Zone, ZhenlJiang City, Jiangsu Province, China

Tel: 0511-88222224 18014583377
Website: www.ceegpower.com

All data on this catalogue printed by CEEG are used for illuminating the relative information of this
X/\X/\¥/.CEEGPOWER.COM

series products. CEEG have any right to do any improving for it whenever the technology should be
i : : upgraded or the production craftwork should be renewed possibly, or do some necessary correction

Vv 2021.12

because of the literal error and inaccurate information of this manual without any prior notice. When
you make your orders, please keep in touch with relative personnel in order to confirm if your

information is right.
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Founded in 1990, CEEG has been focusing on manufacturing for 30 years and exporting quality power equipment to the
world with the core values of "Vision, Innovation and Responsibility”. So far, CEEG has three major industries: power trans-
mission and distribution, new energy and system solutions, with industrial bases in Nanjing and Yangzhong.

CEEG was successively awarded the honorary titles of National Innovative Enterprise, Top 500 Asian Brands, Most Influen-
tial Brand of China Electrical Industry, China Environmental Label, and National Contract-observing and Creditable Enter-
prise. In 2011, CEEG was ranked 183rd among the top 500 private enterprises in China with sales of 10.9 billion.

China Electric Equipment (Jiangsu) Transformer Manufacture Co., Ltd. is a modern enterprise integrating manufacturing,
sales and scientific research. It has a complete set of shearing machines, automatic wrapping machine, robotic automatic
laminating machine, German Hedrich vacuum casting tank, vacuum impregnation, electric transfer vehicle and other
advanced eqguipments representing a high level in the industry, and is the first in the industry to develop and apply trans-
former collaborative design platform to effectively combine product data, product development and production process.
CEEG's products include VPI transformer, cast resin transformer, semi-envelope transformer, oi-immersed transformers,
traction transformers, 220kV power transformers, 110kV power transformer, mining explosion-proof transformer, mining
explosion-proof switches, high and low voltage switchgear, frequency conversion transformer, amorphous alloy trans-
former, anti-narmonic transformer, Scott transformer, substation, wind power transformer, marine transformer, etc. Its sales
cover many industries such as electric powver, electronics, hydropower, nuclear power, wind power, coal mines, commu-
nications, construction, petroleum, chemical industry, aviation, transportation, railroad, etc.

Walking with giants and keeping pace with the world. CEEG has established long-term strategic partnerships with
world-class companies such as DuPont, Schneider, DSI. Pursuing innovation, fulfilling responsibilities, and constantly
surpassing products, quality, services and actions, it has developed into a domestic giant power transmission and distribu-
tion equipment supplier with a solid industrial foundation. Its cast resin dry type transformers have been exported to more
than 40 countries and regions in the world. The strategic layout of brand internationalization and service globalization has
been formed!

Make CEEG the world's first choicel
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Flexible and customized designh to meet
the needs of different customers

First-class product quality

The first-class R & D team in the industry ensures that all performance indicators of
products meet or exceed national standards, introduces scientific management
mode and standardized operation of process flow in all links to ensure the excellent
quality of each product.
The product structure can be flexibly designed according to the actual needs of cus-
tomers, and all kinds of accessories can select corresponding models according to
user requnrements to meet the personalized needs of different customers.
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E Low energy consumption and large capacity

The no-load loss of the product is more than 10% lower than that of the current national
standard gb6451-2015, and the load loss is more than 5% lower than that of the current
national standard gb6451-2015. The performance meets the energy efficiency standard of
gb20052-2020. The noise level of self-cooling is lower than the national standard. According
to the needs of users, the advanced Nomex insulating material and transformer insulating oil
of DuPont can be used to make the product performance meet the requirements of high
overload, high service life, high reliability, high safety and high capacity density.

110kV (60kV) Oil Immersed Power Transformer

S F S z 11-0/0

L Voltage level of HV winding, kV
Rated Capacity, kVA

Loss level code (11,13,18,20,22)
On-load tap change

Three winding

Air cooled
Three phase

The new high-temperature resistant transformer independently developed by CEEG
adopts a mixed insulation structure, and the hot spot temperature part of the body uses
DuPont's Nomex insulation material (grade C heat resistance) and mineral oil, which truly
meets the operational requirements of "high overload, safety and reliability” in the whole
life cycle. This product is the best choice for users with special high requirements for trans-
formers or renewal and transformation (capacity expansion and transformation on the
basis of the original transformer).
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Performance characteristics

Low Loss

The no-load loss is more than 10% lower than the current national standard
GB6451-2015, the load loss is more than 5% lower than the current national
standard GB6451-2015, and the performance meets the energy efficiency standard
of GB20052-2020.

Low Noise

The self cooling noise level will reach below 60dB, nearly 20dB lower than the
national standard. If users have special requirements, they can also customize
ultra-low noise transformers;

Low Partial Discharge

The company has introduced modern enterprise management mode. The whole
process of 110kV products will be dust-free operation, all metal parts and insulating
parts inside the body will be rounded, and the local discharge capacity will be
controlled below 100pc;

Strong Short Circuit Resistance

110KV transformer has passed national certification. Ensure that no product is
damaged due to sudden short circuit, with strong reliability;

Beautiful Appearance

Full polishing and derusting, powder electric spraying paint can achieve the
spraying effect of household appliances, wide chip radiator, never leg color.

No Leakage

All seals are made of acrylate material and adopt one-time molding technology.
There is no interface. We solemnly promise that there will be no leakage. Fluores-
cence, positive pressure and negative pressure are used for leakage test.

OO 6aE

Service Conditions

It is conducive to peak summer. It is applicable to the main power grid with high load rate under
high temperature and places with impact load and continuous overload requirements.

Such as iron and steel, metallurgical industry, railway transportation, power plant, hydropower
station, etc.

Product Introduction

Main structural features
NOMEX Insulation + Transformer Insulation Oil

1. High Temperature Resistant and Safer

When the ambient temperature is 40 °C, it can operate continuously under 100% load
for a long time.

Al the same temperature, the continuous load rate is 20% higher than that of oll
immersed transformer.

Temporametc)  -10 0 10 20 30 40
$13(K24) 1.25 1.17 1.09 1.00 0.91 0.81
SRN(K24) 137 1.3 1.25 1.18 1.10 1.00

2. Low loss and energy saving
20% energy saving compared with ordinary oil immersed transformer

3. Maintenance free and more environmentally friendly
The seal has the same service life as the transformer
All materials can be recycled

Technological innovation

High temperature resistant hybrid insulation system;

Compact structure design;

Seven step temperature control technology to ensure operation safety;
30-year life pan design,

The iron core adopts a fully inclined 45 degree /-step joint structure.

3/4
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Original Core Technology

High temperature resistant hybrid insulation system

The hot spot temperature distribution of the coll is deter-
mined by using the temperature field analysis software, and
the insulation materials with different temperature resis-
tance grades are reasonably selected, so that the compo-
nents of the overall insulation system of the transformer can
reach the same service life, and the design service life of the
product is more than 30 years.

/-step Temperature Control Technology
Ay e

The mature structure and technology of traditional transformer shall be adopted as far as possible in
the structure of high-temperature liquid immersed transformer, which retains the advantages of
reliability, good manufacturability and economy of the traditional transformer. The biggest differ-
ence between this transformer and the traditional transformer is that the actual situation of the tem-
perature field in the transformer is reasonably considered in the design, and the insulation materials
with different temperature resistance grades are reasonably used according to the temperature
distribution to form a hybrid insulation system. \With the help of transformer temperature field simu-
lation technology, the temperature distribution of the transformer (mainly winding and its vicinity)
can be determined more accurately. According to different temperature ranges, different grades of
insulating materials can be selected to give full play to the high-temperature resistance characteris-
tics of materials, and at the same time, it has a good economy. The actual maximum oil temperature
of this liquid immersed transformer is set at 95 “C, which ensures that the transformer has good
safety, thermal performance margin and long expected life. For the temperature design of the
whole transformer, we propose and implement the concept of "seven-step temperature control
technology” as the design principle, that is, gradually extend from the vicinity of the winding hot spot
with the highest temperature to the external low-temperature area and divide it into five levels, and

consider the short circuit and overload to form a seven-level thermal state for temperature control:

(1) Insulation material temperature control technology: different insulation materials shall be
selected according to the temperature of different parts of the winding and body. The control
winding hot spot temperature.

(2) Temperature control technology of liquid flow circuit: it is a technology to determine and control
the liguid flow temperature of each part by comprehensively considering the relationship between
liguid velocity field and temperature field. Control the boundary layer liquid temperature and top
layer liquid temperature near the hot spot of the winding.

(3) Overload temperature control technology: temperature rise control of various parts of the trans-
former under overload state. The temperature distribution under overload conditions is different
from that underrated load operation. Attention should be paid to the temperature rise change
under overload conditions in design.

(4) Iron core temperature control technology: temperature control of insulating parts in contact with
iron core.

(5) Sealed temperature control technology: the thermal expansion, deformation, strength, etc.
of the fully sealed oil tank, the influence and control with the change of temperature, so as to
ensure the normal operation of the transformer within its allowable temperature range.

(6) Component temperature control technology: components shall be made of insulation
materials of the corresponding grade according to the temperature of their location, such as
sealing gasket, etc.

(/) Short circuit temperature control technology: in case of transformer fault short circuit, the
value of shortcircuit current flowing through the winding is very large, but the time is very
short. Itis usually calculated according to the adiabatic process. Under the condition of multiple
short-circuit reclosing, the heat accumulation and heat dissipation effect shall be considered.
Generally speaking, due to Nomex ® The paper has good high-temperature resistance,
mechanical strength, and the change of dielectric coefficient and dielectric loss with tempera-
ture is very small. Even under the condition of multiple short-circuit reclosing, it will not cause
mechanical damage and electrical failure due to temperature rise, and will not lose the service
life of insulating materials.

Measures for anti sudden short circuit capacity of 110kV oil immersed power transformer

Improving the ability of 110kV power transformer against sudden short circuit is mainly guaran-
teed from two aspects: design calculation and manufacturing process.

I. In terms of design, there are the following points:

(1) Reasonable ampere turn balance calculation of transformer coil can effectively control the
maximum unbalanced ampere turn and reduce the short-circuit mechanical force to the
greatest extent.

(2) Mechanical stress belongs to the tolerance test. Copper conductor is a plastic material.
When the deformation of copper wire is less than 0.2% after the transformer short circuit, the
winding can recover deformation. Soft copper wire shall be selected according to the
maximum short-circuit mechanical force borne by the transformer ( ¥ 0.2 = 90Mpa) or
semi-rigid copper wire ( £ 0.2 = 120 ~ 260mpa) so that the average critical stress of copper
wire X 0.2 within the reasonable safety range.

(3) The strength and stiffness of clamp, pull plate, selected pressing plate and pressing device
shall be calculated to meet the safety requirements of maximum short-circuit mechanical force.
(4) The winding cushion block shall be densified and made of hard cardboard with large elastic
modulus as far as possible.

2. In terms of the manufacturing process, there are the following points:

(1) The transformer body shall be reasonably controlled in three aspects: first, the coil shall be
wound tightly, second, the body shall be sleeved tightly, and third, the body shall be com-
pressed.

(2) The designed ampere turn balance shall be calculated with the ampere turn balance after
manufacturing and processing, and the maximum unbalanced ampere turn shall be strictly
controlled.

(3) Prestress shall be added during the manufacturing process to prevent looseness during the
operation of the transformer, so as to increase the short-circuit mechanical force of the trans-
former.

(4) The height tolerance of in-phase winding after drying treatment shall be strictly controlled
so that each winding can be pressed evenly.
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Guarantee measures for low partial discharge of Main Equipments
1 10kV oil immersed power transformer

The generation of transformer partial discharge mainly depends on the design process assurance
and process control. We change the traditional concept, use the viewpoint of 'field strength” instead
of "voltage" to determine the insulation parameters and insulation structure, select more appropriate
insulation materials and adopt advanced production technology to ensure the low partial discharge
of the transformer.

I. Design: study the mechanism and external performance of partial discharge, make a targeted
adjustment, and invite experts in the industry to demonstrate and discuss, so as to fundamentally
solve the causes of partial discharge,

(1) Accurately calculate the field strength distribution and reasonably adjust it to make it evenly
distributed, reduce the electric field distortion, and ensure that the maximum field strength of the
component with the most concentrated electric field is lower than the initial discharge field strength;
(2] Reasonably design the high-voltage outlet components, fillet treatment of internal structural parts
of the body, reasonably design and distribute the lead components for low partial discharge, and
reasonably adjust the ground distance parameters;

2. Process assurance:

(1) Purified production environment (main components such as iron core, coil, body and assembly
are completed in the fully sealed and painted workshop, and the personnel in and out of the
workshop can enter the workshop only after changing shoes or wearing shoes covers).

(2) The body and lead are made in a fully enclosed plant.

(3) Round the outside of all iron clamps as a whole

(4) Rounding of the inner cavity of the transformer oil tank

(5) When inserting the iron yoke on the iron core of the transformer, wrap the coil on the core Vacuum Drying Equipment Air Cushion Car
column with a clean cloth, and then insert the iron yoke to prevent trace metal particles generated

iN the cutting process on the upper iron yoke from falling into the coil.

(6) Special improvements are made to the track crane: a box is installed at a proper position under Utlllt_y model patent and invention patent
the wheel of the crane to absorb the metal particles generated by the friction between the wheel
and the track during the operation of the crane. I. Hoisting structure of 110kV transformer body: ZLZ2008 2 0238182.65

2. Outgoing line structure of 110kV plug-n cable terminal transformer body: Z L2008 2
0159647.9;

3. On load voltage regulation structure of 1 10kV power transformer: ZLZ2010 2 9044 115.5;

4. Current transformer structure for transformer winding temperature measurement. ZL2010
29044111.7;

5. Magnetic shielding structure of large capacity transformer: ZL2010 2 0635851.0.

The above utility model patents and invention patents have played a significant role in promot-

WORKSHOP iNng and promoting the quality control and product performance improvement of CEEG's
I'TOkV ~ 220kV products, and laid a solid foundation for the product innovation and develop-
ment of CEEG.
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$18-6300-180000/110kV oil-iimmersed three-phase double winding non-excitation
R & D Team voltage regulating power transformer (Class Ill energy efficiency)
CEEG has established a strong technology R & D team, with technology R &amp; D platforms such Rated Capaciny Voltage combination and apping range — \ector o w5 0o o
as postdoctoral workstation, Jiangsu power transformation equipment engineering technology KVA Aviv]  abeng Lvky | Group ’
research center, Jiangsu graduate workstation and Jiangsu technology center, in conjunction with 4300 cop . 060
the Institute of electrical engineering, Chinese Academy of Sciences, Southeast University, Nanjing — : :
University of Aeronautics and Astronautics, Jiangsu University China University of mining and tech- __ 8000 | 710 10 062
nology and other well-known scientific research institutions and universities jointly carry out a series 10000 840 48 0.58
of technological R & D and innovation. 12500 9.90 56 0.58
- . L _ 16000 63 1200 69 0.54
‘;il. i ,"ﬁ : 20000 6.6 14.10 84 0.54 105
G 10.5
45 0 2 — o
- 777 | 115 +2x2.5% YNdT1 : :
IEER J 40000 23.50 141 0.45
“ﬁ " a2
% i 50000 28.20 166 0.42
R & D ClOUd Platform 63000 33.30 198 0.38
. . . . . . . . 75000 37.80 224 0.33
It integrates the functions of electromagnetic optimization design, parametric drawing, perfor- - 8
mance analysis, structural optimization and automatic drawing of transformer, so as to realize the 90000 ’ 320 28 030
sharing of transformer design resources, search, modification and version control of various data 120000 1575 54.20 320 0.27 12~14
information. 150000 18 64.10 379 024
e R 180000 21 72.00 434 020
$20-6300-180000 / 110kV oil immersed three-phase double winding non excitation
n: = == = voltage regulating power transformer (Class Il energy efficiency)
AT B R = —
E :I ﬁ ‘” % [ _5 Rated C ity | Voltage combination and tapping range |
= & 5 = _— dted Capacly - ector POKW/ PK KW/ (75°C) 0% UK %
= = . KVA HVKY | Tabbing Lvky | Group
t 6300 4.80 32 062
8000 5.80 38 0.62
= 10000 6.80 45 058
12500 03 8.10 53 0.58
Intelligent Operation and Maintenance Platform 16000 » 980 657 054
. . . . . 20000 ' 11.40 79 0.54 10.5
Online power guality analysis and fault alarm can be realized by collecting key data such as trans- oo | 10.5 - ) o0
former temperature, current, voltage, vibration and grid harmonic, and can be installed on mobile —o—= 1 ' '
phone_ 31500 115 +2x2 59 YNdI 16.00 111 0.48
O wran 40000 121 19.10 133 045
50000 22.90 158 0.42
63000 27.00 187 0.38
75000 158 30.70 212 0.33
90000 ' 3540 245 0.30
—_ 15.75
120000 . 44.10 303 027 17~14
150000 o 52.10 359 0.24
180000 58.50 411 0.20
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Technical Parameter
$22-6300 -180000/110kV oil-immersed three-phase double winding non- excitation

voltage regulating power transformer (class | energy efficiency)

Rated Capacity

Voltage combination and tapping range

Vector

o o v . PO KW/ PK KW (75°C) 10% UK %
Tapping LVkv P
6300 410 32 0.62
8000 490 38 0.62
10000 580 45 0.58
12500 6.80 53 0.58
16000 o 8.30 65.7 0.54
20000 o0 9.70 79 0.54
25000 - 100 1140 94 0.50 105
31500 e - Nl 13.50 il 0.48
40000 . 16.20 133 0.45
50000 19.40 158 0.42
63000 22.90 187 0.38
75000 26.00 212 033
90000 138 29.90 245 0.30
120000 15.75 37.30 303 0.27 12-14
150000 18 44.10 359 0.24
180000 21 49.50 41 0.20

S$18-6300-63000/110kV/35kV oil-immersed three-phase double winding non-excitation

voltage regulating power transformer (Class lll energy efficiency)

Technical Parameter
$20-6300-63000/110kV/35kV oil-immersed three-phase double winding non-excitation

voltage regulating power transformer (Class Il energy efficiency)

Rated Capacity

Voltage combination and tapping range

Vector

A o v Grou PO KW/ PKKW (75°C) 10 % UK %
Tapping LVkV p
6300 I 5.20 33 0.62
8000 6.20 40 0.62
10000 7.30 47 0.58
12500 850 56 0.58
16000 110 » 10.10 68 0.54
20000 s £2x2.5% 36 YNAT 1 12.00 85 054 105
25000 191 ? 14.20 99 0.50
31500 82 16.80 120 0.48
40000 20.00 140 0.45
50000 24.00 174 042
63000 2830 209 038

$22-6300-63000/110kV/35kV oil-immersed three-phase double winding non-excitation

voltage regulating power transformer (Class | energy efficiency)

Rated Capacity

Voltage combination and ta

pping range

\Vector

Rated Capacity | Voltage combmati:c andt@appingrande | \/ector B0 KW PKKW [75°C) 0% UK %
KVA HVKY | Tapping Lvkv | Group
6300 6.40 35 0.62
8000 7.70 42 0.62
10000 9.00 49 0.58
12500 35 10.50 59 0.58
16000 110 36 12.50 72 0.54
20000 115 %250 + YNdTI 14.80 89 0.54 10.5
25000 121 385 17.50 105 0.50
31500 20.70 126 0.48
40000 24.60 147 0.45
50000 29.50 183 0.42
63000 34.90 220 0.38

A o T Grou POKW PKKW (75°C) 10% UK %
Tapping LV KV P
6300 4.40 33 0.62
8000 5.30 40 0.62
10000 6.20 47 0.58
12500 7.20 56 0.58
16000 110 ii 8.60 68 0.54
20000 115 %250 . YNdT1 10.20 85 0.54 10.5
25000 171 12.10 99 0.50
31500 965 14.30 120 0.48
40000 16.90 140 0.45
50000 20.30 174 042
63000 24.00 209 0.38
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Technical Parameter

SS$18-6300-63000/ 110KV oil-immersed three-phase three winding non-excitation voltage
regulating power transformer (Class Il energy efficiency)

Rated | Voltage combination and tapping range Vector Uk %
Cake/aAcwty VDY Tgap%ﬂeg MVKV|  LVkV Group FORW PRIW(75) 0% Stepup Step-down
6300 7.10 42 0.66
8000 8.50 50 062 HV-MV HV-MV 105
10000 10.10 59 059 76185 LUy
12500 - 11.80 /0 0.56 HV-ALV 105 17.5~185
16000 | 110 36 y 14.30 86 0.53 WVLY 65 VALY 65
20000 115 [#2x25%| 37 05 YNynOd1 1 16.90 101 0.54
25000 121 385 19.70 120 0.48
31500 2! 2350 142 048 HV-MV HV-MV 10.5
40000 27.80 170 0.44 17.5~18.5 HV-LV
50000 3330 202 0.42 HV-LV 10.5 17.5~18.5
63000 39.40 243 0.40 MV-LV 6.5 MV-LV 6.5

$S20-6300-63000/110kV oil-immersed three-phase three winding non-excitation voltage
regulating power transformer (Class Il energy efficiency)

Technical Parameter

$$22-6300-63000/ 110KV oil-immersed three-phase three winding non-excitation voltage
regulating power transformer (Class | energy efficiency)

Rated | Voltage combination and tapping range Vector Uk %
R v TRERMI | Mvikv| VKV Group o R o Stepup Step-down
6300 | 4.90 40 0.66
8000 5.80 48 062 HV-MV HV-MV 10,5
10000 6.90 56 0.59 17.5~185 HV-LV
12500 . 8.10 67 0.56 HV-LV 10.5 17.5~185
16000 | 110 36 » 9.80 81 053 MVALY b5 MVALY 6.5
20000 | 115 |+2x2.50| 37 0 YNynod1 1 11.60 95 0.54
25000 | 121 385 13.50 113 048
31500 7! 16.20 134 0.48 HV-MV HV-MV 10.5
40000 19.10 161 0.44 17.5~185 HV-LV
50000 22.90 192 042 HV-LV 105 17.5~185
63000 27.10 230 0.40 MV-LV 6.5 MV-LV 6.5

$Z18-6300-63000-110kV oil-immersed three-phase double winding on load voltage

regulating power transformer (Class lll energy efficiency)

Rated | Volage combination and @pping range Vector Uk %
Cakpva/gty HVkV | TEERIG | mvikv| VKV Group roRw W (759) 0% Stepup Step-down
6300 5.80 40 0.66

8000 690 48 0.62 HV-MV HV-MV 105
10000 820 56 0.59 175~185 HVALY
12500 9.60 67 0.56 HV-LV 105 17.5~185
16000 | 110 36 Zz 11.60 81 053 MVALY 65 MVALY 65
20000 115 |£2x25%]| 37 05 YNynOd1 1 13.70 95 0.54

25000 121 385 16.00 113 0.48

31500 7! 19.10 134 0.48 HV-MV HV-MV 105
40000 22.60 161 0.44 17.5~18.5 HV-LV
50000 27.00 192 0.42 HV-LV 10.5 17.5~185
63000 32.00 230 0.40 MV-LV 6.5 MV-LV 6.5

Rated Capacity | Voltage combmatfg\r} andtappingrange | \/ector B0 KW/ PKKW [75°C) 0% UK %
KVA HVKY | Tapping LVKV Group
6300 6.40 33 0.64
8000 7.70 40 0.64
10000 9.00 48 0.59
12500 63 10.70 56 0.59
16000 6.6 12.90 69 0.55
20000 110 +8x1.25% 05 YNdT 1 1540 ” 0.55 10.5
25000 21 18.20 99 0.51
31500 21.60 117 0.51
40000 25.80 148 0.46
50000 30.60 184 0.46
63000 36.30 220 0.42
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Technical Parameter

$Z20-6300 - 63000/ 110KV oil-immersed three-phase double winding on load voltage
regulating power transformer (Class Il efficiency
iy | VOI& binat le}e:
Rated Capacity | Voltage combina S\r} andtappingrange | \Jector 20K PKKW [75°C) 0% UK%
KVA HVKY | Tapping LVkV Group
6300 5.20 32 0.64
8000 6.20 38 0.64
10000 7.30 45 0.59
12500 63 8.70 53 0.59
16000 6.6 10.50 66 0.55
Ewa— 110 +8x1.25% YNdI1
20000 10.5 12.50 79 0.55 10.5
25000 21 14.80 94 0.51
31500 17.60 111 0.51
40000 21.00 140 0.46
50000 24.80 175 0.46
63000 29.50 209 0.42

$Z22-6300- 63000 / 110kV oil immersed three-phase double winding on load voltage
regulating power transformer (Class | energy efficiency)

Rated Capacity Voltage comblnatﬁ\m/ andtappingrange | \/ector PO KU PRI (75°C) 0% LK%
KVA HVKY | Tapping LVkV Group
6300 4.40 32 0.64
8000 530 38 0.64
10000 6.20 45 0.59
12500 63 7.40 53 0.59
16000 6.6 8.90 66 0.55
20000 1o o 10.5 YAt 10.60 79 0.55 10.5
25000 21 12.50 94 0.51
31500 14.90 111 051
40000 17.80 140 0.46
50000 21.00 175 0.46
63000 25.00 209 0.42

Technical Parameter

$$Z18-6300 - 63000 / 110kV oil-immersed three-phase three winding on load voltage
regulating power transformer (Class lll energy efficiency)

Rated | Volage combination and tapping range Vector Uk %
Capacity Tan0in PO kW PKKW (75°C) 109%
KVA | HVKV Rgrgqeg MVKV|  LVKV Group Step-up ‘ Step-down
6300 7.70 42 0.76
8000 9.20 50 0.76
10000 10.90 59 0.71
12500 12.90 70 0.71 HV-MV 10.5
6.3
16000 110 36 15.40 86 0.67 HV-LV
£8x 6.6
20000 115 37 YNynOd 11 18.20 101 0.67 18~19
1.25% 10.5
25000 121 385 21.60 120 0.62 MV-LV 6.5
31500 7! 25.70 142 0.62
40000 30.80 170 0.58
50000 36.40 202 0.58
63000 43.30 243 0.53

$$220-6300 - 63000 / 110kV oil immersed three-phase three winding

regulating power transformer (Class Il efficiency)

on load voltage

Rated | Voltage combination and tapping range \Vector Uk %
Capacity T200m PO kW PKkW (75°C) 10%
KVA HV KV Rgr?q eg MV KV | LVKV Group Step-up ‘ Step-down
6300 6.20 40 0.76
8000 7.50 48 0.76
10000 8.80 56 0.71
12500 03 10.50 67 0.71
16000 110 36 ' 12.50 81 0.67 HV-MV 105
£8x 6.6
20000 115 37 YNynOdT1 14.80 95 0.67 HV-LV
1.25% 10.5
25000 121 385 5 17.60 113 0.62 18~19
31500 20.90 134 0.62 MV-LV 6.5
40000 25.00 161 0.58
50000 29.60 192 0.58
63000 35.20 230 053
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$5722-6300 - 63000 / 110kV oi-immersed three-phase three winding on load voltage regulating SSZ1 ]‘(%300% 90000 / 110kV oilimmersed three winding on load voltage regulating
power transformer (Class | energy efficiency) power transtormer
Rated | inati i Uk % Rated | \olagecombintionandiappinga
Ca?) aedty Voltage combination and tapping range Vector " PRKW (75 o 0 Capacity ngrange \ector B0 KW/ PKKW [75°C) 0% Uk%
KA | HVKV ngﬁfgﬂeg MVKV | LVKV Group Stepup ‘ Step-down KVA HVKV | MVKV LVKV Group
6300 530 40 0.76 6300 9.7 45 0.89
8000 6.30 48 0.76 8000 1.7 53 0.89
10000 7.50 56 0.71 10000 138 62 0.84
12500 - 8.90 67 0.71 HV-MV 105 12500 15.9 73 084 HV-MV
16000| 110 . 36 6'6 10.60 8] 0.67 HVALY 16000 6.3 19.7 90 0.79 105
+8X% . " 5
20000| 115 37 YNynOd 1 1 12.50 95 0.67 18~19 20000 | 110+8 35 6.6 YNyrOd1 233 106 079 HVALV
25000 121 | 7P 38 102 14.90 113 062 MVALY 65 25000 | 1.25% 385 105 275 125 0.74 17~18
31500 2! 1770 134 062 31500 1 32.7 148 0.74 MV-LV
40000 21.20 161 0.58 40000 39.2 178 0.68 6.5
50000 25.00 192 0.58 50000 I 46.4 212 0.68
63000 29.80 230 0.53 63000 55.2 255 0.63
90000 721 333 0.48
Note:

1. On load voltage regulating transformer, temporarily provide step-down structure products,
2. The capacity distribution of high, medium and low voltage windings is (100 / 100 / 100)%;
3. The connection group label can be YNd1 1y 10 as required,

4. The maximum current tapping is - 10% tapping position;

5. According to the needs of users, the voltage value or tap different from that in the table can

SS11-6300 - 90000 / 110kV oil-immersed three winding non-excitation voltage regulating be selected for medium voltage.

power transformer

Rated | Voltage combinationandigppingra Uk % - - il-i i i - i i i
Copacy e OGN | vector - PR W (75°C 0% S11-6300 - 90000 / 110kV oil-immersed double winding non-excitation voltage regulating

KVA HV KV MV kV LV kV Group Step-up Step-down power transformer

Vol Dinati d Eppi

6300 9.0 45 0.75 Cgaptaegty Olage comond O):’ \ih pPNgrange \éec[or PO KW/ PK KW (75°C) 0% UK%
8000 108 53 0.71 KVA HVKY | Tapping | LVkv roup

10000 12.7 62 0.68 6300 7.5 34 0.68

12500 5 73 0.64 vV VMV 8000 9 42 0.64

16000 | 1102x 63 8 90 0.6 17~18 105 10000 10.5 50 06

20000 | 2.5% 35 6.6 213 106 0.56 HvLv HvLY 12500 123 59 0.56

TNynOd it 105 17~18
25000 | 121+2x% 385 10.5 25.2 125 0.53 16000 6.3 15 73 0.53
31500 | 2.5% I 30 148 049 MLy MLy 20000 | 110 | £2x25% | 66 17.7 88 0.49
65 65 YNd11 10.5

40000 358 178 0.41 i i 25000 121 10.5 21 104 0.45

50000 42.3 212 0.38 31500 11 24.9 125 041

63000 50.2 255 0.38 40000 29.8 147 0.38

90000 65.6 333 0.3 50000 35.2 183 0.34

63000 41.8 221 03

Note: . _ _ o 90000 54.6 289 03

I. The capacity distribution of high, medium and low voltage windings is (100 / 100 / 100)%;

2. The connection group label can be YNdT 1y 10 as required, Note: _ _

3. According to the needs of users, the voltage value or tap different from that in the table can I. The maximum current tap is - 5%

be selected for medium voltage;
4. The maximum current tap is - 5% tap position.
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110kV/(60KV)

Technical Parameter

S11-6300 - 90000/110kV oil-immersed double winding low voltage 35kV non-excitation
voltage regulating power transformer

SS13-6300 - 90000/ 1 10kV oil-immersed three winding non excitation voltage regulating
power transformer

ngtaegw \/oltagecombmno: \?md @pping range \Vector PO kU PKKW (75 0% Uk
KVA HVKY | Tappng | LVKV Group
6300 8.1 37 0.79
8000 9.7 45 0.79
10000 11.4 52 0.74
12500 13.3 62 0.74
16000 15.9 77 0.68
20000 110 35 18.9 93 0.68
£2%2.5% YNdI1 10.5
25000 121 385 222 109 0.63
31500 26.2 132 0.63
40000 31.2 155 0.58
50000 36.6 192 0.58
63000 | 433 232 0.53
90000 56.6 303 0.41
Note:

1. The maximum current tap is - 5% tap position.

SZ11-6300 - 90000/110kV oil-immersed double winding on load voltage regulating
power transformer

ng)taegty \Votage combmuo’j \jﬂd @ppingrange \Vector 20 ko PRKW (75 0% Uk%
KVA HVKY | Tapping | LKV Group
6300 8.1 34 0.74
8000 9.7 42 0.74
10000 1.7 50 0.68
12500 13.6 59 0.68
16000 6.3 16,5 73 0.63
20000 6.6 19.5 88 0.63
25000 110 E8x21.25% 105 YNdI1 7 01 08 10.5
31500 11 274 125 0.58
40000 329 148 0.53
50000 389 183 0.53
63000 | 463 221 047
90000 60.5 289 0.36
Note:

I. On load voltage regulating transformer, temporarily provide step-down structure products,
2. Negotiate with the manufacturer according to the user department, Products that can
provide other voltage combinations;

3. The maximum current tap is - 10% tap position.

Rated | Voltagecombirationandteppingrange \ector Uk %

CakpvaAoty HVkV MV kv LVkv Group ok PRIW (75C) % Step-up Step-down
6300 7.2 45 0.75
8000 86 53 071
10000 10.2 62 0.68
12500 12 73 0.64 VMV VMV
16000 | 110+2x 6.3 144 90 0.6 17~18 105
20000 | 2.5% 35 66 | moat 17 106 0.56 H}é‘LSV ]H:NL:B
25000 | 121£2x 385 105 202 125 053 :
31500 | 2.5% I 24 148 0.49 MVLY MVLY
40000 286 178 0.41 65 65
50000 338 212 038
63000 | 402 255 0.38
90000 525 333 03

Note:

1. The capacity distribution of high, medium and low voltage windings is (100 / 100 / 100)%;
2. The connection group label can be YNd1 1y 10 as required,
3. According to the needs of users, the voltage value or tap different from that in the table can
be selected for medium voltage;
4. The maximum current tap is - 5% tap position.

S$SZ13-6300 - 90000/ 110kV oil-immersed three winding on load voltage regulating
power transformer

Rated | Voltage combinationandteppingrange Vector

Cak@iﬂy YRR v, Group PO KW/ PK KW (75°C) 10% Uk %
6300 7.8 45 0.89

8000 9.4 53 0.89
10000 1 62 0.84
12500 12.7 73 0.84 HV-MV
16000 63 15.8 90 0.79 10.5
20000 | 110£8x 35 6.6 18.6 106 0.79 HVALV
25000 | 1.25% 385 10.5 YRynodi 22 125 0.74 17~18
31500 1 262 148 0.74 MV-LV
40000 314 178 0.68 65
50000 37.1 212 0.68

63000 442 255 0.63

790000 | 577 333 048
Note:

1. On load voltage regulating transformer, temporarily provide step-down structure products,
2. The capacity distribution of high, medium and low voltage windings is (100 / 100 / 100)%;
3. The connection group label can be YNd1 1y 10 as required,
4. The maximum current tapping is - 10% tapping position,

5. According to the needs of users, the voltage value or tap different from that in the table can
pe selected for medium voltage.
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110kV/(60kV)

Technical Parameter

$Z13-6300 - 90000 / 110kV oil-immersed double winding on load voltage regulating
power transformer

Technical Parameter

$13-6300 - 90000 / 110kV oil-immersed double winding non excitation voltage regulating
power transformer

ngtgg[y \Volage combmuo'j jnd lapping range Vector PO KU PRk (75°C] 00 Ukt Cgaptaegty \olage combimaﬂon jnd Epping range \éector 20 W PRk (75C] 0%
KVA HVKY | Tappng | LVkV Group KVA HVKY | Tapping | LVKV roup
6300 592 34 0.68 6300 65 34 0.74
8000 72 42 0.64 8000 7.8 42 0.74
10000 84 50 0.6 10000 9.4 50 0.68
12500 9.8 59 0.56 12500 10.9 59 0.68
16000 6.3 12 73 0.53 16000 63 132 73 0.63
20000 110 e 6.6 o 14.2 88 0.49 06 20000 g 950, 6.6 N 156 88 0.63
25000 121 10.5 168 104 045 25000 10.5 182 104 0.58
31500 I 19.9 125 041 31500 | I 219 125 058
40000 238 147 0.38 40000 263 148 0.53
150000 | 282 183 034 50000 | 301 183 0.53
63000 | 334 221 0.3 63000 | 37 221 047
190000 | 437 289 03 90000 | 484 289 0.36
Note: 1. The maximum current tapping is - 5%. Note:

$13-6300 - 90000 / 110kV/35kV oil-immersed double winding non excitation voltage
regulating power transformer

1. On load voltage regulating transformer, temporarily provide step-down structure products,
2. Negotiate with the manufacturer according to the user department; Products that can

provide other voltage combinations;

3. The maximum current tap is - 10% tap position.

S18-3150 - 63000 / 66kV oil-immersed three—ﬁhase double winding non excitation

voltage regulating power transformer (Class |

energy efficiency)

\/Ollage combination and tepping range
ngtaecdi[y g RCIGE vector PO KW/ PKKW (75°C) 10% Uk% Rated \Voltage combination and tapping range Vector .
VAT | mviky | M | vk Group Capacity = PO KW/ PK KW (75°C) 0% UK%%
PPINg KVA HVKY | Tapping LV KV Group
6300 6.5 37 0.79
3150 3.20 219 0.84
8000 7.8 45 0.79 -
4000 3.80 259 0.80 8.0
10000 9.1 52 0.74
5000 4.60 292 0.68
12500 10.6 62 0.74 -
6300 5.80 325 0.60
16000 12.7 77 0.68 - |
8000 7.10 385 0.60
20000 110 35 15.1 93 0.68 -
+2x2.5% YNdT1 10.5 10000 8.40 454 0.56
25000 121 385 17.8 109 0.63 - 63 6.3
12500 +5% 9.90 54 0.56
31500 21 132 0.63 — ] 66 6.6 YNdT 1
16000 +2x2.5% 12.00 66.3 0.52
40000 25 155 0.58 —_— 69 10.5
20000 14.10 804 052 9.0
50000 293 192 0.58 S —
] 25000 16.60 95 0.48
63000 34.6 232 0.53 —
31500 19.70 114 0.44
90000 453 303 041 e —
40000 23.50 134 0.44
Note: 1. The maximum current tapping position is - 5%. 50000 28.20 1587 0.40
63000 33.30 188.1 0.36
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110kV/(60KV)

Technical Parameter
$20-3150 - 63000 / 66kV oil-immersed three-{ahase double winding non-excitation

Technical Parameter

$Z18-6300 - 63000 / 66kV oil-immersed three-phase double winding on load voltage
regulating power transformer (Class Il energy efficiency)

voltage requlating power transformer (Class Il energy efficiency)
Rated \Voliage combination and epping range
Capacity 9 T PPrgrny vector PO KW/ PKKW (75°C) 0% UKk9b
KVA HVKY | Tapping LVkV Group
3150 260 20.7 084
4000 310 24.6 0.80 80
5000 3.70 27.6 0.68
6300 470 308 0.60
8000 5.80 36,5 0.60
10000 6.80 43 0.56
— 1 63 6.3
12500 £50% 810 511 056
— 1 66 6.6 YN 11
16000 +2x2.50 9.80 62.8 0.52
69 105
20000 11.40 76.1 0.52 9.0
25000 1350 90 048
31500 16.00 108 0.44
40000 19.10 126.9 0.44
50000 22.90 1503 040
63000 27.00 178.2 0.36

$22-3150 - 63000 / 66kV oil-immersed three-phase double winding non-excitation
voltage regulating power transformer (Class | energy efficiency)

Rated

Voltage combination and apping range
Capaciy d - g \éedor PO KW/ PK KW/ (75°C) 0% Uk
KVA HVKY | Tapping LVkV roup

3150 2.20 20.7 0.84
4000 2.60 24.6 0.80 8.0
5000 3.10 27.6 0.68
6300 4.00 30.8 0.60
8000 4.90 365 0.60
10000 5.80 43 0.56

63 6.3
12500 +50h 6.80 51.1 0.56

66 6.6 YNdI 1
16000 +72%2.50% 830 62.8 0.52

69 10.5
20000 9.70 76.1 0.52 9.0
25000 11.40 90 0.48
31500 13.50 108 0.44
40000 16.20 1269 0.44
50000 19.40 150.3 0.40
63000 22.90 178.2 036

ng[aegty \otage comblnau’o: \?nd Eppingrange \Vector POKW PRRW (75C] 0% Uk
KVA HVKY | Tapping LVKV Group
6300 640 325 0.60
8000 7.70 385 0.60
10000 9.00 454 056
12500 10.70 54 056
16000 63 63 1290 663 052
20000 66 £8x125% | 66 YN | 1540 80.4 052 9.0
25000 69 105 1820 95 048
31500 2150 114 044
40000 25.80 134 0.44
50000 30.40 1587 040
63000 3590 1881 036

S$Z20-6300 - 63000 / 66kV oil immersed three-phase double winding on load
voltage regulating power transformer (Class Il energy efficiency)

ngtaegcy Vo Combmogjm ppngrenge vecer PO KW/ PKKW (75°C) 0% UK96
KVA HVKY | Tapping LVkV Group
6300 520 308 060
8000 6.20 365 0.60
10000 7.30 43 056
12500 870 511 056
16000 63 63 10.50 628 052
20000 66 +8x125% | 66 YNG 11 1250 76.1 052 90
25000 69 105 14.80 90 048
31500 17.50 108 044
40000 20.90 1269 044
50000 24.70 1503 040
63000 29.20 1782 036
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110kV/(60KV)

Technical Parameter

$Z22-6300 - 63000 / 66kV oil immersed three-phase double winding on load
voltage regulating power transformer (Class | energy efficiency)

Rated \oltage combination and tepping range
Capacity £ v g vedor PO KW/ PK KW/ (75°C) 0% UKk%
KVA HVKY | Tapping LVKV Group
6300 440 308 0.60
8000 530 365 0.60
10000 6.20 43 0.56
12500 7.40 511 0.56
16000 63 63 890 628 052
20000 66 £8x125% | 6.6 YN | 10.60 76.1 0.52 9.0
25000 69 105 12.50 90 048
31500 14.80 108 0.44
40000 17.70 126.9 0.44
50000 20.90 150.3 0.40
63000 2470 1782 036
DI [
h . . EEeACAREEUNEE,
@@ mowi a5 5- L EEA ] e ——
EREER EERE~fRlSEENES- . N ol .
1an Somer  Cham Marenal e for Qraifing Saparvasss
e o
il Bl
Typa Test Report [
ES r e L: L3 ] _' . : i |
5 4TAB Aty -
& £ i :_ —
PRI AAEE i nELE, AnZeTiANA ! r“”"‘
“ %ot
ot i Wil
b fowe 3 HET e ;,g-...:;;n -

TYPE TEST REPORT of 63000/110 TRANSFORMER

Qualification Certificate

* F AR RN EAE
AEERESDEED VP Y T
an T A A L5
L I S EMENRLR DR ESEE I ETEA =N
il e e (T SRR W RN T
ittt by
i E R 0 LW R R TN o L L R o e
GE/T 15001 - 2006 £ 15 MHH 23015 “'-“';' “i‘:":f'-"'“J :‘:‘:i‘:": P
M ERBETF, - - T

i

\éx..__ T e S i
dABRSULEDN DRERATDN
ISO 19001 ISO 45001

A,
(€

AT AR AEAE

AT, oI T )

R CLN SRR
CERE WA N 3 TR
S ——
.........
T P T
GBI 24001-2016 1130 14001 :2015
BT REERT,
1B IR SERLE AR B

ISO 14001

25/26



Product Family Product Family

1. Amorphous Metal Transformer 2. VPI Transformer 3. Cast Resin Transformer 1. Mining Flame-proof Substation 2. Rectifier Transformer 3. Harmonic Mitigating Transformer
4. 220kV Power Transformer 5. 220kV Traction Transformer 6. 110kV Traction Transformer 4. Ocean Platform Transformer 5_Marine Transformer 6. AFWF Transformer
7. 110kV Power Transformer 8. 35kV Power Transformer 9. 110kV Mobile Transformer 7. Integrated PV Step-up Transformer 8. Substation 9. Substation
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On-load tap-changer OILTAP® R tap selector size E

i Operating Instructions




© All rights reserved, Maschinenfabrik Reinhausen

Unauthorized copying and distribution of this document and the utilization and communication of its con-tents are
strictly prohibited unless expressly authorized.

Offenders will be held liable for the payment of damages. All rights reserved in the case of registration of a patent,
utility model or registered design.

The product may have been modified after this document went to press.
We expressly reserve the right to make changes to the technical data, the design or the scope of delivery.

The information provided and the arrangements agreed during processing of the relevant quotations and orders are
strictly binding.

The original operating instructions were drawn up in German.



11

1.2

4.1

4.2

4.3

51

5.2

5.3

54

6.1

6.2

6.3

8.1

GNETAL .. 5

Safety INSIIUCHIONS.........ooiiieeee e, 5
APPIOPIIALE USE....iiiiiiiiieie e ettt e ettt e e e e e e e e e e e et reeeeeeaaan 6
DTSy o ] VA Y/ o =SS 7
SNIPMENT e 9

Installation of the on-load tap-changer for cover mounting... 13

Mounting flange ... —— 13
Attaching the on-load tap-changer to the transformer cover................... 14
Assembly of the diverter switch oil compartment and tap selector ......... 15

Installation of the on-load tap-changer into the

Dell-type tankK........ooeeeeeice e 21
Assembly of the diverter switch oil compartment and tap selector,
connecting tap selector connecting leads...........cccccvvvvvveeiveieeeeeee 21
Installation of the on-load tap-changer on the supporting structure........ 21
Preparation ... ——— 22
Attaching the bell-type tank.............cooririiiii e 26
Connection of the tap winding and on-load

tap-changer take-off lead ... 31
Connection of the tap selector take-off leads............ccccevveviiiiiiiiiiennns 32
Parallel jumpers for R 1 2002-E and R | 3003-E........cccccceieiiimmiinniinninnnes 34
Connection of on-load tap-changer take-off lead.............cccccceeeeeiiiiinnee. 34
Transformer ratio teSt........coeviiiiiiiii e 37
Drying process and oil filling ... 39
[ Y] o T o] o Lo 11 P 39

© Maschinenfabrik Reinhausen 2010 132/02 EN OILTAP® RBR E 3



8.1.1
8.1.2

8.2

9.1
9.2
9.3

9.4

10

10.1

10.2

10.3

11

11.1
11.2
11.3

11.4

12

13

14

15

16

4

VACUUM-AIYING ettt ettt e e e e e e e e e s s e bbb et eeeeeaaaaeeeeaaannnes 39
VapOr-Phase ArYiNG ....cooeeeiieeiiiee bbb 40
FilliNg WIth Ol ..o 42
Pipe CONNECLIONS oo 43
Pipe connection R for protective relay RS 2001...........cccooviiiiiiiiieeennnne 43
Pipe connection S for SUCLION PIPE ........uuuueiriirmiiiiiiiiiiiiiiiiieeieeeieeeeeeeeeeeee 44
Pipe connection Q (special version, only needed with olil filter unit)....... 44
E2 CONNECHION.....oiiiiiiiiiiie e 44

Mounting the motor-drive unit, bevel gear and drive shatft .... 45

Mounting the motor-drive unit (see appendix, dimension drawing

895660, BI33BL) ..eeeeeiiiiiiiiiiie e 45
Mounting the bevel gear............ceiiii i 45
Mounting the drive shaft (square tube).........ccccoooeviiiiiiiiiii e, 46

Commissioning the on-load tap-changer at the transformer

MAaNUTACTUNEI'S SITE .. ..iiiiiiiiiiiiie e 49
Tap change operation teStS .........ovvviieiiieiiee e 49
Complete Oil filliNG ......evveeiiiiee e 49
Ground CONNECLIONS ....cooe e e 51
Electrical tests on the transformer ... 51
Transportation to the operating Site ......cccceeeeviieiiieiiiiiiiieeeiiiin, 53
Commissioning at the operating Site.......ccccovvvvvvvvviivicciciceeeen. 55
Supervision during service, failures .........ccccoooeeiiiiiiiiinnnnn, 57
INSPECTIONS 1o e e e e e e e e 59
N ] =] Lo | RSP PURRRR 63

OILTAP® RBR E 132/02 EN © Maschinenfabrik Reinhausen 2010



1 General

1 General

1.1 Safety instructions

All personnel involved in installation, commissioning, operation, maintenance or
repair of the equipment must:

» be suitably professionally qualified and

 strictly observe these Operating Instructions.

Improper operation or misuse can lead to

» serious or fatal injury

» damage to the equipment and other property of the user
» areduction in the efficiency of the equipment.

Three kinds of safety notices are used in these operating instructions to high-
light important information.

A WARNING

indicates potential death or injury. Failure to observe this notice may result in
A serious injury or death.

A\ ATTENTION

indicates potential damage to the equipment and other property of the user.
A Potential death or injury can also not be ruled out.

NOTE

indicates important information on a particular topic.
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1.2

1 General

Appropriate use

A ATTENTION

Use the on-load tap-changer only with the transformer specified in the order.

Installation, electrical connection and commissioning of the on-load tap-
changer must be carried out exclusively by trained, suitably qualified personnel
and under strict observation of these operating instructions.

The operator must ensure that the on-load tap-changer is used as intended.
For safety reasons, any unauthorized work such as installation, alteration,
electrical connection, commissioning or modification to the on-load tap-

changer equipment is forbidden without first consulting MR!

The trouble-free operation of the drive, the on-load tap-changer and the
transformer may be endangered.

A ATTENTION

All relevant fire protection regulations must be strictly observed.

6
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2 Design/Types

Design/Types

The on-load tap-changer consists of the diverter switch with the tap selector
attached underneath Figure 1.

Figure 1 Three-phase on-load tap-changer

The diverter switch is installed in its own oil compartment.

The on-load tap-changer is secured to the transformer cover by the on-load tap-
changer head.

The change-over selector of all type R OLTCs is laterally attached to the tap
selector.

The E series tap selector is very different from those of the C and D series (see
operating instructions no. 119).

On-load tap-changer models with change-over selector are available with up to
a maximum of 27 operating positions.

The design of the on-load tap-changer and the designation of its main parts are
shown in the installation drawing 897873 in the appendix.

These Operating Instructions apply to all standard models of the on-load tap-
changer variants specified below.
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2 Design/Types

Three-phase on-load tap-changer:

R Il 1200-E (Figure 1)

Single-phase on-load tap-changer:

R 11201-E, R 1 2002/2402-E, R | 3003-E

Single-phase on-load tap-changers are also available as sets of on-load tap-
changers

3 x R 11201-E, 3 x R 12002/2402-E or

3 x R 13003-E

with a shared motor-drive unit.

8 OILTAP® RBR E 132/02 EN © Maschinenfabrik Reinhausen 2010



3 Shipment

3 Shipment

On-load tap-changer and motor-drive unit are shipped in the adjustment posi-
tion. The on-load tap-changer is packed in two parts — diverter switch and tap
selector — and is well protected against moisture. Both parts are locked in the
adjustment position.

The on-load tap-changer equipment is shipped as follows:

Diverter switch oil compartment with on-load tap-changer head and fitted
diverter switch insert (max. approx. 210 kg), Figure 2.

Figure 2 Diverter switch oil compartment
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3 Shipment

Tap selector (max. weight approx. 500 kg), Figure 3.
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Figure 3 Tap selector
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3 Shipment

ED-S (approx. 80 kg), Figure 4.

Figure 4 ED-S

Drive shaft with coupling parts and bevel gear (max. weight approx. 20 kg),
Figure 5.

Figure 5 Drive shaft
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3 Shipment

Protective relay RS 2001 (3.5 kg), Figure 6.

p
ﬁz
L

I

Figure 6 Protective relay RS 2001

The shipment is to be fully checked for completeness on the basis of the ship-
ping documents. The parts must be stored in a dry place until installation.

All on-load tap-changer parts must remain in their airtight, protective wrapping
and may only be removed shortly before installation.

In general, drive shafts, bevel gear and protective relay are packed with the on-
load tap-changer.
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4 Installation of the on-load tap-changer for cover mounting

4.1

Installation of the on-load tap-changer for cover
mounting

Mounting flange

A mounting flange is required for fitting the on-load tap-changer head on the
transformer cover. This mounting flange is to be designed according to the
sealing surface of the on-load tap-changer head (see Figure 7 and appendix,
drawing 896705).

.35-_\

[

Figure 7 Mounting flange
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4 Installation of the on-load tap-changer for cover mounting

We recommend using a tracing template to position the stud bolts (M12, max.
length 45 mm). If requested, the tracing template will be supplied with the first
installation of a type R on-load tap-changer free of charge (see Figure 8 and
appendix, drawing 890183).
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Figure 8 Tracing template
4.2 Attaching the on-load tap-changer to the transformer cover

The diverter switch oil compartment is lowered through the cover aperture
(=mounting flange) of the transformer and bolted by the on-load tap-changer
head to the mounting flange. The tap selector is then secured to the diverter
switch oil compartment, Chapter 4.3.
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4 Installation of the on-load tap-changer for cover mounting

Proceed as follows:
1. Place the diverter switch oil compartment on a level surface.
Clean sealing faces on mounting flange and on-load tap-changer head.

Place an oil-resistant gasket on the mounting flange.

A 0D

Lift the diverter switch oil compartment by hooking up the on-load tap-
changer head and carefully lower the oil compartment into the opening of the
mounting flange.

Pay attention to the screening rings (with U, > 170 kV only).
5. Check the mounting position of the on-load tap-changer head.

6. Fasten the on-load tap-changer head to the mounting flange.

A ATTENTION

Now remove the blocking plate with stud bolt from the coupling of the diverter
A switch oil compartment bottom, Figure 9.

Figure 9 Blocking plate
4.3 Assembly of the diverter switch oil compartment and tap
selector

The tap selector is raised from below to the diverter switch oil compartment and
connected to it. Thus the mechanical coupling for the tap selector drive is estab-
lished. Finally, connect the tap selector connecting leads to the diverter switch
oil compartment.
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4 Installation of the on-load tap-changer for cover mounting

Proceed as follows:

1. Putthe tap selector down on a level surface. Get ready 4 lock nuts M12 with
washers.

A ATTENTION

2 Now remove the blocking strip from the tap selector coupling, Figure 10.

The coupling part must not be turned again afterwards.

Figure 10 Tap selector coupling blocking strip

2. Place the tap selector on the lifting device.

3. Lift tap selector under diverter switch oil compartment. Take care that the tap
selector connecting leads clear the diverter switch oil compartment and
remain undamaged.

4. Match the position of the two coupling parts and the attachment points of tap
selector suspension and oil compartment base.

5. Raise the tap selector to its final height.

6. Bolt the tap selector suspension to the oil compartment base:
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4 Installation of the on-load tap-changer for cover mounting

4 lock nuts M12/wrench 19, washers, max. tightening torque 65 Nm
Figure 12.

Figure 11 Bolting tap selector suspension

Connect tap selector connecting leads to the diverter switch oil compartment:

A\ ATTENTION

must be applied. Be sure of totally secure bolt connections and screening of the
terminal locations using the screening caps supplied with the equipment,
Figure 12.

2 All connections must be carried out carefully. The tightening torques indicated

Figure 12 Bolt connections and screening of the terminal locations

On-load tap-changers R Il 1200-E and R | 3003-E
Secure 6 lines to oil compartment connection terminals:

Each one attached by 1 bolt M12 (wrench 19) locknut and screening cap, tight-
ening torque 80 Nm, Figure 13.
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4 Installation of the on-load tap-changer for cover mounting

Figure 13 Connection terminals for oil compartment, on-load tap-changers
R 111 1200-E and R | 3003-E
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4 Installation of the on-load tap-changer for cover mounting

On-load tap-changer R | 2002/2402-E
Secure 4 lines to oil compartment connection terminals:

Each one attached by 1 bolt M12 (wrench 19) locknut and screening cap, tight-
ening torque 80 Nm, Figure 14.

Figure 14 Connection terminals for on-load tap-changer oil compartment,
on-load tap-changer R 1 2002/2402-E
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5 Installation of the on-load tap-changer into the bell-type tank

5 Installation of the on-load tap-changer into the
bell-type tank

To install the on-load tap-changer into a transformer with a bell-type tank the on-
load tap-changer has to be mounted onto a supporting structure. For this pur-
pose, the on-load tap-changer is equipped with a supporting flange at the
diverter switch oil compartment (special design, see appendix, drawing
896762).

First lift the on-load tap-changer into the supporting structure and connect it to
the tap winding. The on-load tap-changer must be attached to the supporting
structure in such a way that it cannot be displaced. The supporting flange has
drilled holes so that it can easily be affixed to the supporting structure. We
recommend placing temporary spacers between the supporting structure and
supporting flange and removing them before the bell-type tank is mounted.

After mounting the bell-type tank raise the on-load tap-changer (diverter switch
insert removed) by means of the lifting traverse (see appendix, drawing

890 180) and attach both the on-load tap-changer and the on-load tap-changer
head to the bell-type tank. To attach the on-load tap-changer head to the bell-
type tank we recommend the use of a mounting flange as described in
Chapter 4.1.

5.1 Assembly of the diverter switch oil compartment and tap
selector, connecting tap selector connecting leads

The diverter switch oil compartment and tap selector should be assembled and
the connecting tap selector connecting leads connected in accordance with
Chapter 4.3.

5.2 Installation of the on-load tap-changer on the supporting
structure

Lift the assembled on-load tap-changer (according to Chapter 4.1) into the sup-
porting structure. Check the mounting position of the on-load tap-changer and
fix it securely.

NOTE

The on-load tap-changer must be suspended fully vertically in the supporting
structure. The on-load tap-changer must be mounted so that it need not be
lifted by more than 5 to 20 mm to reach its final position after the bell-type tank
is set up.
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5 Installation of the on-load tap-changer into the bell-type tank

It is of advantage to install spacer blocks between supporting structure and
supporting flange of the on-load tap-changer in such a way that the on-load tap-
changer is in its envisaged final position after the bell-type tank is set up. By this
measure the leads to be connected to the on-load tap-changer can be correctly
dimensioned in length. Remove the spacer blocks after the connection of the

leads.

Connect the tap winding and the on-load tap-changer take-off leads according
to Chapter 6.

A\ ATTENTION

Make sure that the connected leads do not exert any force on the on-load tap-

A changer. In addition, there must be sufficient clearance so that the on-load tap-
changer can be raised to its final mounting position after the bell-type tank is

attached.

The drying process and transformer ratio test are to be performed in accor-
dance with Chapter 7 and 8.

5.3 Preparation

Before positioning the bell-type tank, the on-load tap-changer head must be
separated from the on-load tap-changer.

1. For this purpose, open the on-load tap-changer head cover (24 screws M10,
wrench 17, with spring washers).

2. Pay attention to the cover gasket (round rubber gasket, Figure 15).

Figure 15 On-load tap-changer head cover gasket
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5 Installation of the on-load tap-changer into the bell-type tank

3. Remove the tap position indicator disc (pull off the spring clip from the shaft
end, Figure 16).

Figure 16 Tap position indicator disc

4. Take note of the red-marked area which is in the region of the on-load tap-
changer head and not covered by the base plate of the diverter switch insert,
Figure 17.

Figure 17 Marked area
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5 Installation of the on-load tap-changer into the bell-type tank

5. Remove the fixing nuts of the base plate (4 nuts M8, wrench 13, spring
washers, Figure 18).

Figure 18 Base plate fixing nuts

6. Lift the diverter switch insert carefully and vertically out of the diverter switch
oil compartment, Figure 20.

Figure 19 Lifting diverter switch insert
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5 Installation of the on-load tap-changer into the bell-type tank

7. Remove the suction pipe. The connecting piece in the on-load tap-changer
head must be withdrawn by pulling in and off, Figure 20. Note the
connecting piece's o-rings.

=7

T
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|

Figure 20 Removing suction pipe

8. Unscrew the remaining screw connections in the on-load tap-changer head
(17 nuts M8/wrench 13, spring washers), Figure 21.

Figure 21 Loosening screw connections

9. Lift off the on-load tap-changer head from the supporting flange.
Pay attention to the sealing.
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5 Installation of the on-load tap-changer into the bell-type tank

Attaching the bell-type tank

1. Before positioning the bell-type tank clean the sealing surface of the support-
ing flange. Put the gasket on the supporting flange. Remove the spacer
blocks, Chapter 5.2.

2. Lift the bell-type tank over the active part of the transformer and set up the
bell-type tank.

3. Before mounting the on-load tap-changer head clean the sealing surfaces
(bottom surface of the head, mounting flange). Place an oil-resistant gasket
on the mounting flange.

4. Position the on-load tap-changer head onto the mounting flange. Pay
attention to the two adjusting bolts (Figure 22) and the marks on the
supporting flange and on-load tap-changer head (Figure 23), which ensure
assembly in the correct position. Depending on the specified height, a
distance of 5-20 mm must be left between on-load tap-changer head and
supporting flange.

Figure 22 Adjusting bolts
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5 Installation of the on-load tap-changer into the bell-type tank

Figure 23 Markings

5. Lift the on-load tap-changer slightly by means of the lifting traverse (Figure
24 and appendix, drawing 890180). Make sure that all supporting flange
stud bolts go easily through the fixing holes of the on-load tap-changer head.

A ATTENTION

Under all circumstances, avoid dropping parts into the diverter switch oil
A compartment. Otherwise there is a risk of the diverter switch blocking, thereby
causing severe damage to the on-load tap-changer and the transformer.

Therefore check the quantities of small parts when disassembling and
reassembling to ensure they are identical.

5,

Figure 24 Raising on-load tap-changer
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5 Installation of the on-load tap-changer into the bell-type tank

6. Fasten the on-load tap-changer head by screwing the nuts to all studs in the

red marked region not covered by the diverter switch insert base plate
(Figure 25, Chapter 5.3).

Figure 25 Securing on-load tap-changer head

Use 17 nuts M8 (wrench 13, max. tightening torque 14 Nm, securing by lock-
ing washers). Fasten the on-load tap-changer head to the mounting flange.

. Remount the suction pipe. Make sure that the O-rings are correctly seated.

The O-rings should be slightly greased before being mounted.

. Put the diverter switch insert back in. Make sure that the base plate is in its

proper position within the on-load tap-changer head (the red marked areas
must be left free).

Attach the base plate:

5 M8 nuts (wrench 13, max. tightening torque 14 Nm, secure by locking
washers).

. Attach the tap position indicator disc:

Push the spring clip onto the shaft end.
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5 Installation of the on-load tap-changer into the bell-type tank

The mounting of the position indicator dial is possible only in the correct posi-
tion by means of its coupling pin,Figure 26.

Figure 26 Tap position indicator disc

10.Close the on-load tap-changer head with the cover. Pay attention to the
round rubber gasket in the cover. Evenly screw down the on-load tap-
changer cover with 24 screws M10/wrench 17, max. tightening torque
34 Nm, Figure 27.

Figure 27 Closing on-load tap-changer head
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6 Connection of the tap winding and on-load tap-changer take-off lead

6 Connection of the tap winding and on-load
tap-changer take-off lead

The connection of the tap winding and the on-load tap-changer take-off leads
has to be carried out according to the detailed connection diagram included in
the delivery.

A ATTENTION

take-off leads must be assembled in such a way as to allow all leads to be
connected to the tap selector without tension. If necessary, the connection
ends of the tap selector take-off leads must be shaped in the form of expansion
loops.

2 All connections must be made carefully and locked safely. The tap selector

In order to avoid overvoltage on terminals connected in parallel, tap selector
connection terminals with the same designation must be linked together when
using R 1 2002-E and R | 3003-E single-phase on-load tap-changers with sev-
eral tap selector planes connected in parallel.

If requested, bridges for the parallel connection of tap selector planes according
to drawing 898713 can be supplied (see appendix).

In the case of on-load tap-changer R |1 2402, the parallel connection of tap selec-
tor planes by means of parallel bridges is not applicable as an enforced current
splitting is provided by two isolated winding branches on each tap selector con-
nection terminals.
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6 Connection of the tap winding and on-load tap-changer take-off lead

Connection of the tap selector take-off leads

The tap selector's connection terminals are marked on the tap selector bars,
Figure 28. The connection is made on the thread stud of the tap selector con-
nection terminal using a cable shoe and M20/wrench 30 lock nut, tightening
torque 80 Nm.

0

Figure 28 Tap selector connection terminals
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6 Connection of the tap winding and on-load tap-changer take-off lead

Every connection point must be covered by a cover cap. For lateral connection
(Figure 29), the screening caps are fitted with a straight cable shoe or for face-
end connection (Figure 30) with an angled cable shoe (see drawing 897 868 in

appendix).

M
Figure 29 Screening caps for lateral connection
Figure 30 Screening caps for face-end connection

The screening caps are each fitted using a steel bracket and 2 screws M5x12,
max tightening torque 5.5 Nm and secured by a center mark on the circumfer-
ence of the screw head.

Note: The distance between the screening caps and adjacent tap selector take-
off leads must be at least 25 mm.
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6.3
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6 Connection of the tap winding and on-load tap-changer take-off lead

Parallel jumpers for R 12002-E and R | 3003-E

Bridges for connecting the connection terminals of the tap selector and change-
over selector in parallel can be supplied on request.

Connection of on-load tap-changer take-off lead

The on-load tap-changer take-off lead should be connected with the connecting
ring of the diverter switch oil compartment, Figure 31.

The screw connection has to be secured.

Figure 31 Diverter switch oil compartment connecting ring
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6 Connection of the tap winding and on-load tap-changer take-off lead

On-load tap-changer R Il 1200-E (star point connection)

One through-hole each for M12 bolts is provided on different points of the con-
nection ring displaced by 120° Figure 32.

Figure 32 Connecting ring through-hole 1200-E

On-load tap-changers R | 2002-E/2402-E and R | 3003-E

Three or four through-holes each for M12 bolts are provided on different points
of the connection ring displaced by 120° Figure 33.

Figure 33 Connecting ring through-hole 2002-E and 3003-E
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7 Transformer ratio test

7 Transformer ratio test

We recommend performing a transformer ratio test with low alternating voltage
before drying the transformer.

To operate the drive shaft of the on-load tap-changer head a short tube of
25 mm nominal width with a screwed-in coupling bolt of 12 mm diameter
together with a hand wheel or a hand crank may be used.

If using the 3 x R |1 2002-E...3003-E on-load tap-changer set, all 3 on-load tap-
changer heads must be connected to one another using the horizontal drive
shaft part, Chapter 10.

If using the ED motor-drive unit, 16.5 revolutions are needed per step on the on-
load tap-changer drive shaft. Operation of the diverter switch is clearly audible.

When operating the change-over selector a higher torque is required.

The end positions, which are indicated in the connection diagram supplied with
the delivery, must never be overrun. Therefore always check the attained oper-
ating position through the inspection window in the on-load tap-changer cover,
Figure 34.

Figure 34 On-load tap-changer cover inspection window

Keep the number of tap-change operations without oil to a minimum. After the
transformer ratio test, the on-load tap-changer has to be moved back to the
adjustment position (see the detailed connection diagram delivered with the
equipment).

NOTE

When vapor-phase drying the transformer in its own tank, open the kerosene
drain screw, Chapter 8.1.2.
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8 Drying process and oil filling

8.1

8.1.1

8.1.1.1

Drying process and oil filling

Drying process

As a precondition of MR's guarantee of the dielectric properties of the on-load
tap-changer, a minimum drying treatment must be carried out according to the
following instructions (alternatively Chapter 8.1.1 or 8.1.2).

Vacuum-drying

Vacuum-drying in the autoclave

NOTE

Before drying the transformer in the autoclave, the on-load tap-changer cover
must be removed and stored outside the autoclave.

8.1.1.2

» Heating up:

Heat the on-load tap-changer in air at atmospheric pressure, increasing the
temperature by approx. 10 °C/h up to a final temperature of not more than
110 °C.

* Pre-drying:

Pre-dry the on-load tap-changer in circulating air at a max. temperature of
110 °C applied to the on-load tap-changer for a duration of 20 hours.

e Drying:

Vacuum drying at a temperature of 110 °C max. applied to the on-load tap-

changer and a residual pressure of at most 102 bar for a duration of at least
50 hours.

Drying in the transformer tank

NOTE

If the transformer is to be dried in its own tank, the interior of the on-load tap-
changer must be connected to vacuum by a connecting pipe, as the on-load
tap-changer cover remains closed during the entire drying process.

The on-load tap-changer cover is vacuum-proof.

To ensure sufficient drying of the interior of the oil compartment and the incor-
porated diverter switch insert, a short by-pass tube of 25 mm nominal width
must be connected between the transformer tank and a pipe connection at the
on-load tap-changer head that leads directly into the interior.
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8.1.2

8 Drying process and oil filling

The connection line must be installed on the on-load tap-changer head between
the connections E2 and Q or E2 and R (for location of the connections on on-
load tap-changer head, see Chapter 9 and appendix, drawing 893 899).

Procedure, temperature, duration and pressure of the drying process are
described in Chapter 8.1.1.1.

Vapor-phase drying

NOTE

In order to drain off the kerosene condensate in the oil compartment, the
kerosene drain screw in the oil compartment base must be opened before the
drying process commences, Figure 35.

S\
"

Figure 35 Kerosene drain screw

The kerosene drain screw has a hexagonal recess and is easily accessible
between oil compartment base and tap selector gear and can be unscrewed
from outside.

The thread of the kerosene drain screw features a plastic coating and requires
a higher turning torque.

NOTE

Turn the kerosene drain screw only to the point of increased force.

40
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8 Drying process and oil filling

When vapor-phase drying the transformer in its own tank (see Chapter 8.1.2.2)
the kerosene drain screw, in general, is not accessible from outside and
can only be opened from the inside. In this case, the diverter switch insert
must be removed, the kerosene drain screw screwed on with an extended
socket wrench (see appendix, drawing 890 182) and the diverter switch insert
refitted.

A\ ATTENTION

ensure that no oil from the diverter switch oil compartment can flow into the

The kerosene drain screw must be closed again after the drying process to
A transformer oil tank!

8.1.2.1 Vapor-phase drying in the vacuum autoclave

NOTE

Before drying the transformer in the autoclave, the on-load tap-changer cover
must be removed and stored outside the autoclave.

» Heating up:

Supply kerosene vapor at a temperature of approx. 90°C. Keep this tempera-
ture constant for approx. 3-4 hours.

» Drying:

Increase the kerosene vapor temperature applied to the on- load tap-changer
by approx.10 °C/h to the desired final temperature which should not exceed
125 °C. The duration of the drying process depends on the transformer.

8.1.2.2 Vapor-phase drying in the transformer tank

If the transformer is to be dried in its own tank, the on-load tap-changer cover
remains closed during the entire drying process.

The on-load tap-changer cover is vacuum-proof. To ensure sufficient drying of
the interior of the diverter switch oil compartment and of the diverter switch
insert, it is necessary to connect a common tube of at least 50 mm nominal
width between the kerosene vapor lead and at least two pipe connections of the
on-load tap-changer head leading into the diverter switch compartment.

For this purpose use pipe connections R and Q for on-load tap-changer type R
(for position of pipe connections at the on-load tap-changer head see
Chapter 9 and appendix, drawing 893 899).

Procedure, temperature and duration of the drying process are described in
Chapter 8.1.2.1.
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8.1.2.3

8 Drying process and oil filling

Operating the on-load tap-changer

A ATTENTION

Do not operate the on-load tap-changer after drying without oil wetting,
otherwise bearings and gaskets will be damaged.

8.2

The on-load tap-changer must not be operated before the diverter switch oil
compartment has been filled with oil and the tap selector has been completely
immersed in transformer oil.

Filling with oil

A ATTENTION

The oil compartment and the associated oil conservator must be filled only with
new mineral insulating oil for transformers according to IEC 296. The use of
other oil puts at risk the trouble-free operation of on-load tap-changer and
transformer.

Close the on-load tap-changer head with the cover. Tighten all 24 cover bolts
M10, wrench 17 equally (max. tightening torque 34 Nm).

On-load tap-changer and transformer are simultaneously filled with new trans-
former oil under vacuum.

When filling with oil, pipe connection S or R on the on-load tap-changer head is
to be used. For evacuating purposes, a by-pass tube between connections E2
and Q is to be installed in order to simultaneously apply vacuum to the trans-
former and the oil compartment.
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9 Pipe connections

9.1

Pipe connections

The on-load tap-changer head is provided with 3 pipe connections for different
purposes. After loosening the pressure ring (4 M10/wrench 17 screws), all pipe
connections can be freely swiveled (Figure 36 and appendix, 893 899).

Figure 36 Pipe connections

Pipe connection R for protective relay RS 2001

Install the protective relay RS 2001 (see appendix, dimension drawing 892608)
according to our Operating Instructions No. 59.

NOTE

The stamped serial number must match the serial number of the on-load tap-
changer.

The protective relay must be installed as close as possible to the on-load tap-
changer head in a horizontal position.

The directional arrow on the protective relay must point towards the oil
conservator in the mounted state.

The pipe leading to the oil conservator must have an inclination of at least 2 %.
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9.3

9.4
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9 Pipe connections

Pipe connection S for suction pipe

If no feed pipe of a stationary oil filter unit is connected here, a pipe must be
connected which ends with a drain valve at the side of the transformer tank at
operating height.

Pipe connection Q (special version, only needed with oil filter
unit)

This pipe connection is used to connect the oil return for a stationary oil filter
unit. If no oil filter unit is connected, a blank cover is mounted instead of the pipe
connection.

E2 connection

This connection is sealed using a blank cover. It runs into the transformer's oil
tank directly under the on-load tap-changer head and can if necessary be con-
nected to a collecting pipe for the Buchholz relay.
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10 Mounting the motor-drive unit, bevel gear and drive shaft

10 Mounting the motor-drive unit, bevel gear and drive
shaft
10.1 Mounting the motor-drive unit (see appendix, dimension

drawing 895660, 893381)

Detailed installation instructions can be found in our Operating Instructions
no. 138 for the ED motor-drive unit.

NOTE

The serial number of the motor-drive unit must match the serial number of the
on-load tap-changer (hameplate).

Motor-drive unit and on-load tap-changer must be in the same operating
position.

The adjustment position is indicated in the connection of the on-load tap-
changer included in delivery.

The motor-drive unit must be mounted at the intended position on the
transformer tank in a vertical position and protected against transformer
vibrations.

10.2 Mounting the bevel gear

The bevel gear is to be attached to a support on the transformer cover by 2 bolts
(through-holes 18 mm diameter, see appendix, drawing 892916).

NOTE

The stamped serial number must match the serial number of the on-load tap-
changer.

The horizontal drive shaft must align with the shaft end of the on-load tap-
changer head.

After loosening the pressure ring (6 bolts M8, wrench 13) the upper gear unit
can be freely swiveled, Figure 37. When having adjusted the upper gear unit,
tighten the pressure ring (max. tightening torque 15 Nm). The bolts should be
secured.

The above notes also apply analogously to the special models of bevel gears
and to the intermediate bearings of the vertical or horizontal drive shaft.
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10 Mounting the motor-drive unit, bevel gear and drive shaft

Figure 37 Upper gear unit

10.3 Mounting the drive shaft (square tube)

The drive shaft must be mounted according to our Operating Instructions
No. 42.

The drive shaft is the mechanical connection between the motor-drive unit and
the on-load tap-changer head.

The bevel gear changes the direction from vertical to horizontal. Accordingly,
the vertical drive shaft has to be mounted between motor-drive unit and bevel
gear and the horizontal drive shaft has to be mounted between bevel gear and
on-load tap-changer head.

The drive shaft itself consists of a square tube and is to be coupled by two cou-
pling brackets and one coupling bolt at both ends to the drive or driven shaft end
of the device to be connected.

NOTE

When mounting the drive shaft make sure that the shaft ends to be connected
are aligned exactly.

Square tubes, coupling brackets, coupling bolts, screws, nuts and lock tabs are
made of corrosion-resistant steel. We recommend, however, to apply the same
outside coating to these parts as to the transformer tank.

The square tubes and the guard plate, which serves as a foot step protection
for the horizontal drive shaft over the transformer cover, are delivered longer
than necessary (various standard lengths). They must be cut to the right lengths
when they are mounted on the transformer.

The lag of the motor-drive unit must then be balanced with the diverter switch
operation of the on-load tap-changer (as described in our operating instructions
no. 138 for ED).
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10 Mounting the motor-drive unit, bevel gear and drive shaft

On-load tap-changer 3 x R |1 2002-E...3003-E
The following procedure is recommended for the R 1111200 on-load tap-changer.

Due to the special arrangement of three column constructions, the on-load tap-
changer heads must be coupled together above the transformer cover.

Turning the upper gear unit will initiate a tap-change operation, so ensure that
the diverter switches are returned exactly to the adjustment position once the
gear units have been adjusted.

For this purpose proceed as follows:

1. Check that the operating positions of all on-load tap-changers are identical
(inspection window in the on-load tap-changer head). Each of the single-
phase on-load tap-changers must be in the adjustment position.

2. Turn the upper gear unit of the on-load tap-changer heads into the desired
mounting position and fix them there (screw-tighten and secure pressure
rings).

Take note of the arrow on the drive shaft flange below the punched serial
number. The direction of the arrow indicates the direction of rotation when
turning the hand crank of the motor-drive unit clockwise and must be the
same on all gear units.

3. Operate the on-load tap-changer poles separately by one step by rotating
the shaft ends counter-clockwise until the diverter switch operates once.

Check coincidence of the operating positions of all on-load tap-changer
heads.

4. Mount the horizontal drive shaft between the on-load tap-changer heads.

5. Return the whole on-load tap-changer set, that is all on-load tap-changer
poles together, into the adjustment position. The adjustment position must
be reached by turning the drive shaft in clockwise direction.

Check simultaneous operation of all diverter switches. Check coinci-
dence of the operating positions of all on-load tap-changer heads.

6. Mount the vertical drive shatft.

A ATTENTION

of the relevant motor-drive unit. Incorrect installation will cause damage of both

The supervisory circuit must be installed according to the connection diagram
A on-load tap-changer and transformer in case of malfunction.
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11 Commissioning the on-load tap-changer at the transformer

11 Commissioning the on-load tap-changer at the
transformer manufacturer's site

11.1 Tap change operation tests

Before applying voltage to the transformer, test tap-change operations must be
carried out to check the mechanical functions of on-load tap-changer and
motor-drive unit.

These tap-change operations are to be performed over the entire operating
range.

Make sure that in each operating position the tap position indicators of motor-
drive unit and on-load tap-changer (inspection window in the on-load tap-
changer head) read the same position.

A\ ATTENTION

motor-drive unit indicates a coupling error. Misalignment of coupling between
on-load tap-changer and motor-drive unit leads to severe damage of on-load
tap-changer and transformer, if operation is continued. Do not put the
transformer into operation.

f Non-conformance of the tap position indicator of the on-load tap-changer and

Check, in both end positions, the automatic switching off and the function of the
electrical and mechanical end position limitation (see Operating Instructions
no. 138 for the motor-drive unit ED).

11.2 Complete oil filling
Bleed and completely fill the on-load tap-changer with transformer oil via the oil
conservator.
Bleed:

» the oil tank of the on-load tap-changer head via the air-vent valve in the on-
load tap-changer cover (E1):
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11 Commissioning the on-load tap-changer at the transformer

Open the screw cap M30/wrench 36, lift the valve tappet by means of a
screwdriver, Figure 38.

Figure 38 Opening screw cap

< Push suction pipe (S) through bleeder screw on connecting elbow: screw
cap M16/wrench 22, max. tightening torque 9 Nm, bleeder screw M6 with
slotted head, max. tightening torque 2 Nm, Figure 39.

A ATTENTION

capability of the on-load tap-changer to ground is otherwise significantly

Make sure that the suction pipe has been bled correctly. The insulation
A impaired.

Figure 39 Connecting elbow vent screw
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11 Commissioning the on-load tap-changer at the transformer

11.3 Ground connections

Connect the ground screws of the on-load tap-changer head (2 screws M12
with nuts, wrench 19, max. tightening torque 60 Nm, Figure 40) to the trans-
former cover.

Figure 40 On-load tap-changer head grounding screws

Connect grounding screw M12/wrench 19 (max. tightening torque 60 Nm) of
motor-drive unit protective housing with transformer tank.

11.4 Electrical tests on the transformer

Following the work described above, the electrical tests required for the com-
missioning of the transformer can now be performed.
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12 Transportation to the operating site

12 Transportation to the operating site

If the motor-drive unit has to be dismounted for the transport of the transformer

to the operating site, operate the motor-drive unit into the adjustment position
and then uncouple it.

A ATTENTION

Do not operate the motor-drive unit while the on-load tap-changer is not
f j E coupled.

It is reassembled as described under Chapter 10.1 and 10.3.

NOTE

If the transformer is filled with oil but stored or transported without oil
conservator, a connecting lead must be installed between the interior of the
diverter switch oil compartment and the transformer oil tank to equalize the
pressure caused by the expansion of the oil.

The connecting lead must run between connections E2 and Q on the on-load
tap-changer head. For a short operating period of 2-4 weeks without an oil con-

servator, lowering the oil level in the on-load tap-changer head by around 5 liters
is sufficient.

If the transformer is to be completely emptied, drain also the switching oil of the
on-load tap-changer completely.

The interior of the diverter switch oil compartment is to be conserved in the
same way as the transformer (e.g. by filling with N,).

For longer immobilization periods, the motor-drive unit heating must be con-
nected and operated.
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13 Commissioning at the operating site

13 Commissioning at the operating site

Before putting the transformer into service operational tests of on-load tap-
changer and motor-drive unit have to be performed according to Chapter 11.1.
The function of the protective relay must also be checked at this point.

NOTE

The protective relay must be inserted into the tripping circuit of the circuit-
breakers so that the transformer is immediately shut down by the circuit-
breakers when the protective relay is tripped (see operating instructions no. 59
for RS 2001 the protective relay).

A test trip of the connected circuit breakers should be made by pressing the test
button ""OFF"" of the protective relay.

Make sure that closing of the circuit breakers is only possible again after the
protective relay has been brought to the "IN SERVICE" position by pressing the
other test button.

A\ ATTENTION

Check that all stop valves between oil conservator and on-load tap-changer are
f j E open.

After energizing the transformer, tap-change operations under load can be per-
formed. The switching gas accumulating under the on-load tap-changer cover
will cause small amounts of oil to be displaced or will escape through the oil con-
servator.
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14 Supervision during service, failures

14 Supervision during service, failures

Monitoring the on-load tap-changer and motor-drive unit is limited to occasional
visual checks of on-load tap-changer head, protective relay and motor-drive
unit.

Pay particular attention to the following:

» sealing points of the on-load tap-changer head, protective relay and con-
nected pipes are to be oil-proof,

» gaskets of the protective housing of the motor-drive unit,

« correct functioning of the installed electrical heater in the protective housing
of the motor-drive unit

* the condition of the control devices in the motor-drive unit.

A WARNING

must be thoroughly checked. To do this, remove the diverter switch insert and
check as described in the inspection instructions. Proceed in detail according
to Operating Instructions No. 59 for the protective relay RS 2001.

2 If the protective relay is triggered, the on-load tap-changer and transformer

Do not use the equipment again until you are sure there is no damage to the
on-load tap-changer or transformer.

Energizing the transformer without prior checking is not permitted as serious
damage to the on-load tap-changer and the transformer can occur.

For more serious problems with the on-load tap-changer and motor-drive unit,
which cannot be easily corrected on site, or if the protective relay has been
tripped, please inform your authorized MR representative, the transformer man-
ufacturer or contact us directly at:

Maschinenfabrik Reinhausen GmbH
Technischer Service

Postfach 12 03 60

D-93025 Regensburg

Tel.: (+49) 9 41/ 40 90-0

Fax: (+49) 9 41 / 40 90-501

Telex: 65881
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15 Inspections

15 Inspections

NOTE

The tap-changing equipment must be inspected at regular intervals to maintain
a high level of operational safety.

The inspection can be carried out by qualified and MR-trained personnel usually
within one day, provided it is well prepared and organized.

We generally recommend to have inspection carried out by our Technical
Service.

This guarantees a professional performance of the inspection and ensures the
updating of specific components to the latest operational state.

If the inspection is not to be carried out by MR personnel, we recommend that
you ask for a quotation of the spare parts required for the inspection (please
guote the on-load tap-changer serial number and the number of switching oper-
ations).

The numbers of tap-change operations determining the inspection intervals
indicated in Table 1l and Table 11l are figures based on experience with use of
usual oil qualities. |

The tap selector in the on-load tap-changer does not require any maintenance.
In special cases, however, for example in industrial transformers where high
numbers of tap-change operations are to be expected, our technical service
department must be contacted after about 1,000,000 tap-change operations.

The diverter switch insert in the on-load tap-changer must be replaced after
800,000 tap-change operations at the latest.The protective relay must be con-
nected The protective relay must be connected

If the number of tap-change operations per year is 15,000 or higher, we recom-
mend the use of our stationary oil filter unit type OF100 with a paper filter insert
(see Operating Instructions BA018). Use of the oil filter unit OF 100 with com-
bined filter is prescribed for all type R on-load tap-changers where Um = 300 kV
(insulated to ground) and there is a linked operating voltage on the on-load tap-
changer of 245...260 kV. Use of the oil filter unit OF 100 with combined filter is
generally prescribed for all type R on-load tap-changers where U, = 362 kV
(insulated to ground).

Filtering of the switching oil allows the inspection intervals to be extended.

The insulating oils in the transformer are to be monitored by the operator
according to the appropriate rules and regulations.

If inspections are not carried out by MR personnel, we request a report to sup-
plement our inspection files.
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15 Inspections

A ATTENTION

Disregard of the inspection intervals puts at a risk the trouble-free operation of
A on-load tap-changer and transformer.

Standard values for oil testing according to CIGRE report 12-13 (1982) apply to
transformer oil at service temperature:

On-load tap-changer Water content® Dielectric strength?
Star-point on-load tap-changer < 40 ppm > 30 kV/2.5 mm
Single-phase on-load tap-changer < 30 ppm > 40 kV/2.5 mm
Table 1 Approximate values for monitoring the on-load tap-changer oil
! measured according to Karl-Fischer method based on IEC Publica-
tion 814

2measured according to DIN VDE 0370 Part 1

On-load tap-changer Transformer Number of tap-change operations
Rated current without MR oil filter unit ~ with MR oil filter unit

R 111 1200-E up to 600 A 80000 100000
up to 1200 A 60000 100000

R 1 2002-E up to 2000 A 40000 80000

R 12402-E up to 2400 40000 80000

R 1 3003-E up to 3000 40000 80000

Table 2 Inspection intervals for type R on-load tap-changers in star point application, single-phase

on-load tap-changers where Um < 245 kV and in autotransformers or for regulation at line
end of winding of the transformer.

Initial inspection and further inspections: After every 7 years or the number of
tap-changer operations given in table Il, depending on what is reached first.

On-load tap-changer Transformer Number of tap-change operations
Rated current without MR oil filter unit ~ with MR oil filter unit

RIl 1201-E up to 600 A 40000 50000
up to 1200 A 30000 50000

R 12002-E up to 2000 A 20000 40000

R | 2402-E up to 2400 20000 40000

Table 3 Inspection intervals for type R on-load tap-changers in star point application, single-phase

on-load tap-changers where Um < 245 kV and in autotransformers or for regulation at line
end of winding of the transformer.
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15 Inspections

On-load tap-changer Transformer Number of tap-change operations
Rated current without MR oil filter unit ~ with MR oll filter unit

R 1 3003-E up to 3000 20000 40000

Table 3 Inspection intervals for type R on-load tap-changers in star point application, single-phase

on-load tap-changers where Um < 245 kV and in autotransformers or for regulation at line
end of winding of the transformer.

First inspection: after 2 years or 20,000 tap-change operations, depending on
what is reached first.

Further inspections: Without MR filter unit after every 4 years, with MR filter unit
(combined filter) after every 6 years or the number of operations indicated in
table Il — whatever is reached first.

© Maschinenfabrik Reinhausen 2010 132/02 EN OILTAP® RBR E 61






16 Appendix

16 Appendix

Installation drawing

Tap and change-over selector connection terminals
On-load tap-changer head

Template for on-load tap-changer head

Supporting flange for bell-type tank installation
Lifting traverse

Socket wrench for kerosene drain plug

Protective relay RS 2001, dimensional drawing
Motor-drive unit MA 7, dimensional drawing

CD 6500 bevel gear, dimension drawing
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16 Appendix

25a - pene 11 12 05
B /

|
T
038

34

maximum withdrawal height 1600 mm

Deflecting ring

48—

5050

11 Mounting flange on transformer cover
12 Fixing bolt M12

13 On-load tap-changer head — gasket
14 Positon indicator

15 Inspection window

48a —]|

b2 =

17 15 dia through holes

21 On-load tap-changer head

22 Cover bolt

23 Cover gasket

24 On-load tap-changer head cover

25 Centric gear unit with drive shaft 25a
46 26 Pipe connection R for protective relay
. . L/ 27 Pipe connection S for suction pipe
28 Pipe connection Q for il return fwith ol fitter only)
29a Bleeder valve of on-load tap-changer head cover
290 Bleeding facilty for transformer ofl compariment
29¢ Bleeder screw for sucion pipe

’ ) 16 Drive shaft for position indicator

31 Diverter switch oil compartment
32 Oil compariment bottom
33 Soreening rings (when U =170/245 kY orly)

———
s |

34 Oil compariment connection terminal
35 On-load tap-changer take-off lead (with Rl 1200 neutral point)
36 Suction pipe

41 Tap selector suspension
42 Tap selecior gear
43 Tap selector

]
T "
l

|

44 Change-over selector
45 Tap selector terminals
see corfespondng dimension drawing
' 46 Change-over selector connection terminals

see corresponding dimension drawing
48a Retaining strip for 48

/' E———
See also variants of
fap selector botiom 897 862

Traniformer tark bottom

| 51 Diverter switch insert
‘ 52 Supporting cylinder
53 Base plaie
Provide sufficient clearance 54 Fixing bolt
55 Eyebott
[ 56 Transition resistors
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16 Appendix

Variant 1 Variant 2
Tap and change-over selector connection Tap and change-over selector connection
terminal with straight cable shoe terminal with angled cable shoe 90°
{customer request) {customer request)
smoothed after smoothed affer "
securing securing ]
4P
- 7
L]
47 52
B2
345, Distance to center point  Tap selector 5, Distance 1o center point  Tap selector
Part no. - o 12DIE ] Change-over Part no. # Table 1 Change-over
according to P sdlector according o Pt selector
Iaszng%S ’\E 8 tanbzg\eﬁﬁ S
soff-seoUing~~fi i 5] self-seourng Helzm
Md = 80 Nm 25 1 - Md = 80 Nm .
i | 25
I .
min. overhang 25 65 min. overhang 25 55

Table 1:  Distance to center point for tap

selector/change-over selector
{connection points)

Contact designation

Fine tap selector contact 352
"(}" contact change-over selector 176
"+"and "-" contact change-over selector| 383

x min. between screening cap and neighboring feed = 25 mm
{rafed lightning impulse withstand voltage 300 KV 2.3/50 and line 0'18/028)

Table 1:  Connection variants which can be produced with
part numbers of the screening caps needed.

CONTACT DESIGNATION

Tton-2 n-1 n and/or K 0 +
A with coarse change- | Va.1085640: | Va1085640: | 1o customer Var.1055040; | Var.1055743: | Var. 1055 640:
E’:) &5 over selector Var, 2 082 751: connection Var. 2082751 | Var2084414; | Var,2 082 751:
— &
% <ZE with re\/ersing Var. 1 055 640 Var. 1 055 640: o customer Var. 1055 743: Var. 1 055 640: Var, 1 055 640:
o (35 change-over selector | var. 2082 751: connection Var.2084414; | Var2022751; | Var.2 082 751:
(@
ol % without change-over | Ve 1055640: | Va.1085640: | Var 1035 640:
.~ selector Var 2032751, | V2082731 | Va2 282 751:

The above variants apply for one tap selector connecting lead per contact.
Two tap selector connecting leads per contact on request.
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0 l R322 120 —— ]
o 37,5 |
1 TN - R
-
sl 4 R “l 3
T O} - O+ 1
} Y ! i }
"f_l_-&ﬁﬁj
Gasket width | - !
| I. ' )
. N )
! # 710
p 740 s
Detail of A
—-—126.]
| ' \,_7,5"—-1-—7,5“ e
i T
\i§ o L
[~ 476

VAN

O-ring 44.2-5.7

E, = venting facility for on-load tap-changer head

E, = venting facility for space under head outside oil compartment (same pipe connection as for Q, S, R or

bleeder screw can be used)
Q = connection for oil return (for oil filter unit only)
S =connection for suction pipe
R = connection for protective relay
(can be interchanged with connection Q)
_TL = M12 grounding connection

connections can be swiveled 360°

66

OILTAP® RBRE

132/02 EN

© Maschinenfabrik Reinhausen 2010



16 Appendix

Marks stamped

3 thick
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16 Appendix

O-ring 44.2-5.7 I Lifting device

. Suction pipe
/I

/ Hole rotated in section plane

foo 65—

] Transformer cover i

i._. ‘i‘%‘ﬂe MB‘L /_I_L mz \

7 7o ' 1\\ I ] ‘:' / .
e PN 7 T 1t ; \

' T N —P Lever-type ..4; ; LN

cross beam

9620 |
Screening ring —
when U =170/245kV 750
only

Supporting flange

Z = centering boit

68
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M 24
DIN 580
;) s |
’ : i | h 9
\ I 0013
& of
L 445
! N
i a AW
| | /,LL“//A S
o e T Y
\\ ’ 7
Steel plate
St37-2 DIN 17100
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-l
_fs
172" N7
- . —
| | i0597:47 b | L0s97:63
[ -
i i
O .
} g }' | ! e },_ _,{
Sacket wrench Part no. 014820: Part no. 017660:
L =1350 mm L =1860 mm
(Can be used for on-load Type M (apart from Type M 11 350/500/600 A
tap-changer MA) Type T
Type MS Type R
Type G
70 OILTAP® RBRE 132/02 EN © Maschinenfabrik Reinhausen 2010



16 Appendix

[g 4@1 Gland screw connection

Inspection T - PG 16
window B T
\ & o—
.l: - Q\_, Relay name stamped
-
b P

ft————§175 —————

1
0 ¢ | ¢ i

]

E] '
J[ = —— IIOA.J 4 16 -\
Gasket - Gasket
204
Test pushbuttons
Operation Off
(reset) (test tripping)

Metal dummy plug PG 16

| P
H=re-MIR—{PH-

A X8
L= o/ B (BN
__ T = —)

The arrowhead must always point towards the : fop' view of test pushbuttons
(cover plate open)

oil line to the transformer's oil conservator.

List of variants

1 . . Magnetic Contact positions y .
Relay designations Flap openings smg/itch Oparation o7 Arrangement of terminals Model
7 62 2
: A \ s
13 1 1 §
S
7 2 61 ?Ea
8 S
13 1 1 =

28
7 c 7 /63 2
3 f
7 62 &4

AR
; 28 if §3 .\ii \3

2

&~

W

&~

Special version for additional
charge

7 d2 &4 2 (&4
14,18 \
B3 i 3

1\?3

- L—~ s — normally open contact, o — normally closed contact, w — changeover contact

ol @/ Flap opening 7/13

'The protective relay must be connected such that the transformer is immediately shut down
" by the relevant circuit-breakers when the relay is activated. approx. 3.5 kg
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560 -

—_— g -

- I8

| = — 50 —]
Verzion for guard piate Grounding screw [ Pr 1
[2pE i verzion) Mtz ~ | - .

Armangement of reiaining hoiez on

1
£
l
=1

T
|
W50 —
425
]

am
i
J::

. . - H
L s K i D
“ ! . L
S | !
4 q 5'%:” - T ol
T i ja- ‘ B 13
- t i i — —_
: :_!_1,4 '."I’ L _i.._'_.__.. I - —
-l g Blanking stop plates
. - .55 - -—
e ﬁ—;—“ _
Hirge gin —~— { | '

- i

- i
A R -
e . N __]

et

protective rousitg

T_ o “wri
R

240 -.-l- 260,

-FaF -

Cenitre of hard crark

The sover cam be opened fa the
Jefi ar right depending an where
the hirge pin i= pasitianed.

= 2! 427 apan
£ -
] dge  180° open
A
E % Aparure on profective housing far cable entry fview
Secfianal piarne ﬁ E - fram beldov.]
=&
23
oo
]
b

Froteetive frousing
frafaining hole)
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182
133
——F—D
H priggy N
o i | 1N
8 = 3 l 1A
-
= =
>y 8 | E
\N/ i
2
<
-1
=
] e s
N e S
i g 5
o S| &
Ratios g 68 z R
; . ; O | =
i 0 X
1 [ 12 [ 21 [ 39 [5:2 $ N
11:21] 2:3 | 4:1 | 3:2 | 5:4 Rl B
1:3
The direction of rotation is = 25~
defined during ordering.
125 125 ——— =
TS
T107
%
o Tl N
~ FEE T )
— N
u’-‘ i
w0
[{s]
- —F
] 1 &
o 2
~1
m’. Al
N
—— —
! |,
g | /
| approx. 5 kg
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