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Shandong Power Equipment Co., Ltd.(SPECO), a large state-owned enterprise directly subordinated to Shandong Electrical Engineering & Equipment Group Co.,Ltd. of State
Grid corporation of China, mainly manufautures various of electrical products, such as distribution transformers, power transformers, shunt reactors, smoothing reactors, converter
transformers with the voltage ranging from 10kV to 1000kV etc, and is the backbone of large electrical equipment manufacturing enterprises.

The company was established in 1958 with the name of "Shandong Electrical Power Manfacture and Maintaunes Plant" ,and "Shandong Power Equipment Works". In November of
2009, the company completed its corporate reform, and officially changed its name to "Shandong Power Equipment Co., Ltd." in March of 2011. At present, SPECO employs more than
1,700 people and has more than 2 billion RMB of total assets, and the annual production capacity exeeds 80GVA. Our products cover 26 provinces, municipalities, autonomous regions
nationwide, and have been exported to India, Bangladesh, Pakistan, Indonesia, Vietnam, Mongolia, Oman, Albania, Nigeria, Sudan, Venezuela, Zambia, Ecuador, and other countries.

Our company always adheres to the "standardization, normalization, precision" management system, has advanced technology and facility, excellent staff, perfect quality assurance
system, and has been qualified for the ISO9001 quality management system and ISO14001 environment management system, ISO28000 occupational health and safety management
system certification; The company can provide system service plan based on user's needs and ensure the safe and stable operation of the grid, to accomplish win-win with power users
and the common development with the electric power industry.

On October 23, 2011, the UHV step-up transformer of 400,000k\VVA/1000kV developed independently by SPECO, passed our national industry dentification. The Appraisal committee reached the
consensus that the UHV step-up transformer has reasonable structure, reliable insulation level, low partial discharge, low loss, low temperature rise and low noise. Its main performance indexes
have reached the international advanced level. The successful development of ultra-high voltage transformer marks that the company has reached first-class level on the transformer technology.
The Jinan industrial base-UHV power transformer & reactor project completed on October 26, 2011, covers an area of 944.38 hectares; the production capacity of power transformers will
reach 110GVA, reators to 12 million kVAR, and all types of transformers to 2800 sets. The base is the electrical equipment manufacturing base with the largest capacity, the most advanced
assembly facility and testing device in the world.

With the enterprise spirit of " strive to surpass and pursuit to get excellence ", SPECO will continue to promote technology to improvement and promote the enterprise's comprehensive
strength, and contribute to the electric power development for China and even the whole world.
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The completion ceremony for Jinan industrial base and the opening ceremony for research and EHEN LA TS ERT = RS Views of the Industrial Base

development project of Ten Major Power Equipments held on October 26, 2011. . - . -
The president M. Zhao Yongzhiis iroducing the development ) ERIAZIIURT HATE, WHRAEABEKSATRK

of series o roducts to Mr.Jiang Yikang, the Provincia R

P 1ang THang . BREEENSY
Party Secretary of Shandong Province, and Mr.Wang Min, the

Ny

Municipa| Par[y Secretary of Jinan, etc.. The president of STATE GRID, Mr. Liu Zhenya and the
Governor of Shandong Province Mr. Jiang Daming are having
5 = s < . . . .
2 1000kVHF B EEERRA T X SHE a cordial talk with Mr. Zhao Yongzhi, SPECO's president.

The Aerial view of the manufacture plant of UHV 1000kV
transformers
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The company mainly produces different types of power transformers & reactors, which are
widely used in power plants, grids, new energy and other various industrial fields.

Main products are as follows:

According to the voltage classes: ultra-high voltage transformers, extra high
voltage transformers, high voltage transformers and distribution transformers;
According to the ways of regulating voltage: no-load transformers and
on-load transformers;

According to function: generator transformers, transmission transformers
and inter connecting transformers (ICT);

According to the phase No.: single-phase transformers and three-phase
transformers;

According to the control Routine: routine transformers and intelligent
transformers.

R URFE. BAM. RBE. HUIEmeENRS,
ETUENS, EMkdt, HELR, FTEHETE
Ko

Bib: BEEMMEHRTE, BRGSO NIRENGSZH
BEFER,

KB ERTERTAS, RAEHXARNFESL.
EENHEER, BUBEY, HiEHEE.

K XARIKM, FHROEHRE, BERYT.
B RBARTAE, #TEBSBETE, BREK
LIRS EL

51%: XARTHRME, B5H1HY, SINBERY.
WY SNEREXABEBIRGD TZ4E, R%
TZXMAHEB0R, BARKRELF; HATRERFAE
K BEREMIEREEETT.

Product features: low loss, low partial discharge, low
noise, strong short-circuit withstand capacity, high operating
reliability, advanced structure, good performance, and meeting
environmental protection and energy saving requirement.

Core: through the material selection and advanced technology,
ensure that the core loss and noise satisfy the customer's
requirements.

Winding: choosing non-oxygenic copper pole; adopting the
continuous or spiral screen, structure have withstand capacity
good potential gradient, and strong short circuit.

Clamp: using panel clamp to make the core structure compact
and have better strength.

The active part: after the completion of the assembly, proceed
kerosene vapor phase drying to promise technical parameters of
partial discharge and insulation level.

Leads: using the popular platoon type layout to have the even
electric field, neat and beautiful appearance.

Steel structure: adoptsing whole steel grit spray and
electrostatic spray technology processing; to ensure the surface
smooth; using welding structure or bolt connections structure for
tahk according to user's requirements.
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F=amES: DFP-400000,/1000%:= EFH E I E2S

The product model: 400MVA/1000kV step-up transformer

—. PR

T SRUR LEESARBNRE ANELER, %S EESASRENE IR, 1000kVE
HEEEARBESR, O THERS, $AT DHRENIREA.

~ET2010F12A Bx) T HEBEFEXEROTRL, 201MES/I™, 9 —RIHBE £ #BE
RIAW, U7 “SH/B &, AAtREE_KEAIATIZ=RH K, EETE8ETMA>
X, EEMREIERART “ERERAN—R" o

1, Product description:

This product is a step-up transformer with highest voltage level used for power plant. Its low voltage winding is
linked with generator outlet; the head end of 1000kV directly access to UHV grid, which reduce the step-up link
and save land resources and engineering investment.

In December 2010, the company launched the research and development of UHV step-up transformer; in May.
2011, it was put into production; in September it smoothly passed all the type testing one time, realized the "zero
partial discharge" output and all performance indexes reached first-class level at home and abroad. SPECO

became the world's second manufacturer which successfully developed such product, totally having a independent
intellectual property rights.

=\ FaEARSH:

ZEmARMEMRR . WG, BELS. THHIAETESR, XBPUERBAETR. HEERA
ST,

2, Technical parameters:

This product is single phase, oil-immersed, double windings, forced oil air cooling, generator transformer with
off-circuit tap changer, on neutral point. The main technical parameters are as follows:

7= mElS . DFP-400000/1000 The product model: 400MVA/100KV single phase GT
FEBE: (1100//3 4 x 1.25%)/27kV The rated voltage: (1100/,/3 +4x1.25%)/27kV
MERE.: 400/400MVA The rated capacity: 400/400MVA

THFFE: 156.2kW No-load loss: 156.2kW

THHER: 0.15% No-load current: 0.15%

EIRFE: 832.9kW On-load loss: 832.9kW

K. 73dB(A) Noise level: 73dB(A)

= FRER:

ZEGRARAIERKD, SFEAMEFREN, REMIHNBERHR
B4, HEXRARREN. ZFRREESE. KFE. FHTE. |
B, RRFE. REE. SMEEUFER, WH—TREFSERBIL
#B.EBREBFSEEWN, EH#RREMEATFLNERAT RN LEE
BXEK,

3, Product features:

This product uses the single phase, four limbs type core; the active part is
double pillars parallel structure and it sets up active part group with independent
modulation; it uses barrel type of tank. This product has the characteristics of ultra
voltage, large capacity, reliable structure, low loss, low partial discharge, low noise,
good appearance, etc, which is of great significance to further take advantage
of UHV transmission, set up strong ultra-high voltage grid, promote intensive
development of energy base and optimal allocation of energy resources.
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=mES . ODFPS-1000000/1000%% S EE BT E2S
The product model: 1000MVA/1000kV auto transformer

—. PR

ZrEReEtER LEEERRS . ERAERANE
MABNEER. %~ mOAEE S EEWHNER
R IRIR IR HIRE,

ATTF2011E7 %7, 20121 — KRBT HER
Y, MESEUARIERTE.

. EmEASE.
ZERABEESA. mER. TR EREERE,
PHSRIAE, EEERASEMNT.

=S, ODFPS—1000000/1000

BEBE: (1050//3)/(525//3 +4x 1.25%)/110kV
HEARE: 1000/1000/334MVA

ZHIRFE: 185kW

FEHER: 0.2%

EIRFE: 1400kW

IRFSKFE: 75dB(A)

= Pess.
ZERATHRTEBERAE, 2AFEETTRE
BERM, TUREXAWEFHKEY, EEREX
500MVA, THEERSFENELTERBE B4E
%, THEEHKDUTBIMETT,

% M ETURITEIR AR T RS E. Elr—RK
¥, BAREETHRTN.

3, Product features:

The product is divided into main transformer and valtage
regulating compensation transformer with variable flux
regulating on neatral point. The main transformer uses
double limbs parallel structure with 500MVA capacity of each
limb. The main transformer which can operate separately is
connected with voltage regulating compensation transformer
by busbar.

The design index of this product reached the domestic leading,
the international first-class level, with fully independent
intellectual property rights.

1, Product description:

This product is used for power grid with the highest voltage
and the largest single pillar capacity in the world. The
development of the product will provide strong equipment
safeguard for the construction of UHV grid.

In July 2011, it was put it into production, and passed all
the type tests one time in January2012. Its performance
parameters reached international advanced level.

2, Technical parameters:

This product is single phase three-winding oil immersed auto
transformer with off-circuit tap changer on neutral point. Its
main technical parameters are as follows:

The product model: 1000MVA/1000kV single phase auto
transformer

The rated voltage: (1050//3)/(525/./3+4x%1.25%)/110kV

The rated capacity: 1000/1000/334MVA

No-load loss: 185kW

No-load current: 0.2%

On-load loss:1400kW

Noise level: 75dB(A)

2B TF2012FE10A HE TR M & #FEHREODFPS-
500000/750, FEEB—RMBITH K&, FF2012
F12A BT M FERR, BEFMETEMNF

D PemAs®%R:.

ZEESRALEHER. =Z54E. BBmKA. ThEEE
EEER, XATPEEREEAR. HEERASHT
T

S, ODFPS-500000/750

FELE: /(+2°2.5%)/63kV

HEAE: 500/500/150MVA

FHIFE: 110kW

=HER: 0.1%

EHFE: 860kW

2K, 78dB(A)

= ek

ZHBEZERMNAFRER. BEFASHER, AT
WRERFHURATERRR, XATREFKE
1, BT TLBARMENT T RRE SRR
E, ATTREERELBMIRFAR,

~mES. ODFPS-500000/750 HiBarES
The product model: ODFPS-500MVA/700kV auto transformer

= e A Produtdescripon:

In October, 2012, the company manufactured four units of
500MVA/700kV auto transformers for Yili substation, Xinjiang
and smoothly passed factory acceptance tests one time.
In December, 2012, it passed handover test with parallel
operation condition.

- 2, Technical parameters:

This product is single phase, three windings, forced oil air
cooling transformer with off-circuit tap changer on the head of
neutral point. The main technical parameters are:

Product Model: 500MVA/700kV single phase auto transformer
Rated voltage: /(+2*2.5%)/63kV

Rated capacity: 500/500/150MVA

No-load loss: 110kW

No-load current: 0.1%

On-load loss: 860KW

Noise level: 78dB(A)

3 Productfeatures:

This product has the characteristic of large capacity, high
voltage level, in order to meet the transport conditions and
reduce the leakage flux, the structure use two limbs parallel
structure , to reduce the leakage flux volumn and density of
main windings and structure parts, and also reduce losses and
avoid partial overheating.
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F@mES: ODFS-250000/500%8 5 KB ) & E2E
The product model: 250MVA//500kV power transformer
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H2000F A 84 = E— 8500 F R~ Mk, iR
Bt S5, EARISATRREAOATTFREZERS!
BRIt HIEEN, ZRIFREBREE. K5
M.RRE. BT, SUEME. SMEEUSFHR.
RGBSR T ERAGEKF .

—.EeEAsER.
ZERABREHER. Z8RA. BRKS. TRH#E
EEBEER, HFERARSHEUOT.

= @EIE . ODFS-250000/500

HERE: 250/250/80MVA

TEBE: (525//3)/(230//3 + 2 x 2.5%)/36kV
THIRFE: 69kW

I 0.06%

MEIRFE. 320kW

IE7/KE . 65dB(A)

= Eess.
SOABARE=SER, THEBHTNR-F-55%
1, BELBEHI AR AESEH, BEEERER,
S500kVEmEEHL, FEIHERN,
ZRIFBOEMMERIEFIETERRE, &£TFE
RFFRIKE,

- 1, Productdescription:
Since the company produced the first 500kV transformer
in 2000, through technology improvement and innovation,
the company already has 150MVA to 400MAV safety
series product design and manufacturing ability. The series
products have the characteristics of low loss, low noise, low
partial discharge, low temperature rise, high reliability, good
appearance, etc. The technical indexes are on the domestic
leading level.

© 2Technical parameters:
This auto transformer is single phase, oil-immersed, three
winding, naturally air cooled, with off-circuit tap changer. The
main technical parameters are:
The product model: 250MVA/500kV aoto transformer
The rated capacity: 250/250/80MVA
The rated voltage: (525/,/3 )/(230/,/3 +2x2.5%)/36kV
No-load loss: 69kW
No-load current: 0.06%
On-load loss:320kW
Noise level: 65dB(A)

3 Product features:
The core is single-phase double-frame three-limb type; the
coil of main limb is structured in low-medium-high pattern,
and the coils of side limb are in excitation-voltage regulating
structure; the active part adopts integral assembling; and
outlet from head of 500kV, the tank uses bell type.

Each performance data is superior to the national standard, and
on the domestic leading level.

FmiES . DFP-270000/400THH EIF E2E
The product model: DFP-270MVA/400kV step-up transformer

- e,
ZEmerITIIENESN TS, 28 E100%
B, FRMERET T ZNEREE, RAEER®E
400 FRERFI ™= IR HIEE 1, 1%~ RIRIRFE.
BAREFRIHEFIECERRRE, ZBEFH~HE R
KEMASEIS =48BI 10

ADNATTIDOXT LAD OL.LINSANd

oo —
BASE RS I ANV SSVdNS O.L IATULS IN

ZE@ARRERN . WEH. BBRA . TREAR
HEEER. EFBRASHEUT:

# 2. DFP-270000/400TH

MERE: 270/270MVA

MEBE: (420//3 )/22kV

ZHIRFE: 95KW

FHER: 0.05%

MEIRFE: 478KW

IRFE/KE . 65dB(A)

HORAREVE=AAREN, ZBHIIXBS K-
BEN, BRURRT RERNESERES, X
R ImAE N BRIV R B R B R, BB
B BURAE

- A, Productdescription:

This product is specially designed for the foreign markets,
and more than 100 sets have been exported. Its product
performance has won international. Our company has owned
capability of designing and manufacturing the whole series
of 400kV products. This kind of product has low loss, and
the technical indexes is better than the IEC standard. One of
tranformers with 400kV has already passed short-circuit test in
KEMA laboratory.

- 2Technical parameters:

This product is single phase, oil immersed, double-winding,
forced oil-air cooling, step-up transformer with OCLC. The
main technical parameters are:

Type number: DFP-270MVA/400kV GT

The rated capacity: 270/270MVA

The rated voltage: (420//3)/22kV

No-load loss: 95kW

No-load current: 0.05%

On-load loss:478kW

Noise level: 65dB(A)

- 3 Product features:

The core adopts single-phase, double frame, three-limb
structure. The windings arrangernent is high-low-high type,
which effectively reduce the transportation height and weight
of the transformer. The magnetic shielding and electric
shielding are added in clamp and inwall of the tank, which
effectively reduce the stray loss of the structure.



—_
w

DIAIA ANV JALLYAONNI

ATIISNOISTH "TNAH.LIVI 34 O.L

, SER
ok | Fane

@ m

FmBS: OSFSZ-300000/330 BB HAETES
The product model: 300MVA/330kV auto transformer with on-load tap changer

—. PR,

AT E2003FEFFIREF=E—A330TR™=RIUK, EF
RMITFRREICH FRELERTI= M. %= MiEtT
REYTSE, BFRIAE. REKR. KRS, SER. &
BRIEMER S, ZBESFROAR =R —RBIF=
KEMASEES == F 31K 38

. ERERASEH.

B 2. OSFSZ-300000/330
HEARE: 300/300/50MVA
FEBE: 330+8x1.25%/132/33kV
TEHIRFE: 90kW

ZHBR: 0.05%

TABIRFE . 590KW

BEFEIKFE: 65dB(A)

=, R

FOAZMERER, LEHFHAEIMCRARE-F
E-BE-5F; BERNEBSHSAIISENNER,
EWEETE; SEAXGERE, TMHEhAE,
SMEET o

1, Product description:

Since the company began to produce the first 330kV product
in 2003 , the series products from 10MVA to 360MVA have
been formed. The product has the characteristics of stable and
reliable operation, low loss, low partial discharge, low noise,
high impedance, beautiful modeling, etc. The typical product
at this voltage grade passed through the monitoring test
conducted by the Netherlands KEMA laboratory.

2, Technical parameters:

Type: 300MVA/330kV auto transformer
The rated capacity: 300/300/50MVA

The rated voltage: 330+8x1.25%/132/33kV
No-load loss: 90kW

No-load current: 0.05%

On-load loss: 590kW

Noise level: 65dB(A)

3, Product features:

The core is three-phase, five limb type. The coil is arranged
in low voltage-medium voltage-regulating voltage-high
voltage sequence from inside to outside. It realizes purpose
of high impedance through the built-in reactor. This kind
of transformer has a simple and reliable structure. The tap
changer is arranged reasonably. It has a flat-roofed bell tank
with fashion appearance.

FEREIS . SSZ-180000,/2207% ;1 1 FE 28
The product model: 180MVA/220kV on-load changer transformer

—. PRk,

AT F1980EM I NE—G220FR=%, BRER
BM2T FRLZET2ATREZERI ™, BHIE700
8, HPEENEXSHEREESRNERN G, %
RIFEGRETRETE, RBMRFE. KR, K2
F. IMEENERS, EEENALKE,

Z. FREASH.

ZERAZHEEER. KA. 2845, BHAEE
Ef, HEERRSHMT.,

A 5. $57-180000/220

HERE: 180/180/90+60MVA

HUEBE: 220 +8x 1.25%/121/38.5+10.5kV
ZHIRFE: 89kW

IR 0.08%

ABIRFE: 548KW

127K, 62dB(A)

= PR

1, Product description:

In 1980, the company successfully developed the first 220kV
product. Currently it can produce the full series products
from 20MVA to 720MVA, and more than 700 sets have
already been put into operation, thereinto the high voltage
and resistance built-in transformer is domestic initiative one.
This series product has characteristics of stable and reliable
operation, low loss, low partial discharge, beautiful shape,
and reach the domestic leading level.

2, Technical parameters:

This product is oil-immersed three-phases, three winding,
full natural cooling transformer with on-load tap changer. The
main technical parameters are:

Type model: 180MVA/220kV

The rated capacity: 180/180/90+60MVA

The rated voltage: 220+8x1.25%/121/38.5+10.5kV

No-load loss: 89kW

No-load current: 0.08%

On-load loss: 548kW

Noise level: 62dB(A)

3, Product features:

=
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EEES. +800F{k, +1100FHRIGEEiRATER
The product model: £800kV, £1100kV UHV converter transformer

—. FEEARE .

WX EHBSEERBNELR, ASBFHT £800TRK.
+ 1100 T RS ESHEATERNTF, ZME
2011 EFE12A A EKERTT, FiT201347 A TR LA
BT, STORTHETRIGARIERFREKTE,

Z. EREASEH.

1. +800kVIRA L ERRNFERARSE:
= REIE, ZZDFPZ-363400/500-800
TERE: 363.4MVA

HEBE: 535//3/171.3kV

ZHIMFE: 163kW

FHEEBR: 0.11%

MEIMFE: 890KW

KK, 77dB(A)

2. +1100kViEREERHNEFERASE
P @ES . ZZDFPZ-541500/750-1100
MERE: 541.5MVA

MEBE: 770//3/241.8//3kV

1, Product description:

To support UHV DC power grid construction, the company
launched the research and development of +800kV, +1100kV
UHV converter transformers, and the drawings were completed
in December 2011, will be finished in July 2013, and all the
design indexes will reach the international advanced level.

2, Technical parameters:

1, The main technical parameters of the + 800kV converter
transformer are:

The product model: ZZDFPZ-363400/500-800

The rated capacity: 363.4MVA

The rated voltage: 535//5/171 3kV

No-load loss: 163kW

No-load current: 0.11%

On-load loss: 890kW

Noise level: 77dB(A)

2, The main technical parameters of the +1100kV converter
transformer are:

The product model: ZZDFPZ-541500/750-1100

The rated capacity: 541.5MVA

The rated voltage: 770/,/3/241.8/,/3kV

=, FREa.

+ 800KV AL ERRX AR IR UL, BEH
AFAEFE; MMEBXAUEESENRED, ©/0N
LEXARRCESAEM; +1100kVIR AT E=H XA
750kVimER Lk, SO ABEMEMAER, FEELEXAU
RIG BN, MNULBRBUEEEREN, RNL
BX A& RIS ERER,

BHREGFE. KEFH. KERE. KERERHS.

3, Product features:

R

FEEBS. 2004k, +400F{kiRiFEEESS

The product model: £200kV, +400kV converter transformer

—. @A,

ABT2011E5 B SN + 200F 1R, + 400 FRERE
ERE, T2012638 M~ M6, F—Xit@Ed
BRARR, ZTREFTEATMRSN, SR
THETRSIA B B R —R K,

= FREASH:

1. +200kVIR T ERRNFERARSEL,
= RAS . ZZDFPZ-363400/500-200
HESE: 363.4MVA

HEBE: 535//3/171.3kV

ZHBFE: 163kW

THER: 0.11%

AEIRFE: 890kW

KRR, 77dB(A)

2. +400kVIERTEERNEERASE.
= EES, ZZDFPZ-363400/500-400
HERE: 363.4MVA

HEEE: 535./3/171.3//3kV
ZSERFE: 163kW

SHEHER: 0.11%

AEARFE . 890KW

BRI, 77dB(A)

1, Product description:

In May, 2011, the company started the research and
development of +200kV, +400kV converter transformers. The
transformers were finished in March 2012 and passed all type
tests one time, the products have the completely independent
intellectual property rights, and the design specification
reached the international first-class level.

2, Technical parameters:

1, The main technical parameters of the +200kV converter
transformer are:

The product model: ZZDFPZ-363400/500-200

The rated capacity: 363.4MVA

The rated voltage: 535/,/3/171.3kV

No-load loss: 163kW

On-load current: 0.11%

On-load loss: 890kW

Noise level: 77dB(A)

2, The main technical parameters of the +400kV converter
transformer are:

The product model: ZZDFPZ-363400/500-400

The rated capacity: 363.4MVA

The rated voltage: 535/,/3/171.3/./3kV

No-load loss: 163 kW

On-load current: 0.11%

On-load loss: 890kW

Noise level: 77dB(A)

= FmR:

T Re S AMEHEES, BANER%L, AR
ZEANRRGNEN, DEZEEMEER, MUZ%
BrBREREEN, RNEBEIUEEEREN. Z
FREEREN. BFER. BRIK. &ka/h, TEME

= A5 4t
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3, Product features:
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F@mES: BKD—-240000,/ 1100435 EFHEXE 128
The product model: 240MVA/1100kV UHV shunt reactor

= el
BHEEFKENBHRSS EEMNENIMEN<BEE,
SIAMEIRGE LB EFSTRETHE, ERESR
BHHEHKEETR~ENERMEINSZ .. A5F2011
FORFIRAL, OB REEMEHELKKIT, 20124F
SRR . % RmARE A, RIHERRLE ‘B
Fr. ERX—R" -

D EeEASE%.

ZERAFN, B, KOA. SRR OENS, HE
ERARSEMT.

= @EIS, BKD-240000/1100

FEHEE: 1100//3kV

MERE: 240MVA

RFEKE, 75dB(A)

= ek

T RBOABOERBREN, RBROHE M ERE
BREFTNRUFRAGEHRED, FROBRTIH
KERSRRANAREMIATESR, REEETEMN
=, LR, el R REFR R

- 3 Productfeatures:

- 1,Productdescripton:
UHV shunt reactor is the key device to reactive compensation
of UHV grid, which can restrain system power frequency
voltage rise and operating over-voltage, and eliminate the
excitation phenomenon generated while no-load synchronous
generator runs in a long time. In June 2011, the company
began to launch the research and development; by
September all drawings were completed. It was manufactured
in 2012. This product is the first one in the world, and design
indexes have reached the international, domestic first-class.

2, Technical parameters:
This product is outdoor, single phase, air cooled, oil-immersed
core reactor. Its main technical parameters are:

The product model: 240MVA/1100kV
The rated voltage: 1100//3kV

The rated capacity: 240MVA

Noise level: 75dB(A)

F@mES: BKD-60000/5003+EXEa 128
The product model: 60MVA/500kV shunt reactor

—. PR,
ANE]TF20114E7 B AL 500kVIF BX B ae fff ), —>K i
BTSRRI, BRI RETEARIA R E R K,

Z. ERERSE.

ZEmAP, B B4 RRRB OB, EE
BEREARSENT .

= ES, BKD-60000/500

HEBE: 500//3kV

HERE: 60MVA

] FE: 120kW

IEFE/KE, 75dB(A)

= Eass.

% RSO A BOREREREN. ZBXA4X, A
BHKE T HTREN, KD T LB AR,
HIUmAE, EMER, FREFHT. ZTREELRE
WA R’/ ERBRRINEENFEFR

3, Product features:

1, Product description:

In July 2011, our company finished the development
and manufacture; it passed all tests one time, and the
performance reached the domestic advanced level.

2, Technical parameters:

This is an outdoor, single phase, natural cooling, oil-immersed
core reactor. The main technical parameters are:

The product model: 60MVA/500kV

The rated voltage: 500/,/3kV

The rated capacity: 60MVA

Loss: 120kW

Noise level: 75dB(A)
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The product model: intelligent pre-fabricated substations

RS, TABES

The product model: dry type transformer

et
BRARNTREXANERETREES
BR. EOsM. BENR. BHERES
WREEM, MNMSSI T uhiB i B L X b
e, BERNMZENE. AW, B
BE; HFNSERENZETALITREN
B.OET. 26, BF. RREs. KE
TR EWIRT, LW “THE” DIk

Product description:
The intelligent components of the intelligent pre-
fabricated substations include power supplies,
interface devices, communication medium,
the control equipments, so as that the main
station takes the remote measuring, regulating,
controlling, communicating of circuit breaker and
power grid through the busbar; and local or remote
measuring, regulating, controlling, communicating
of the high and low voltage side, reflecting on &
off state of the high and low voltage switch.

et
FERITARERLEREATKRET
ATERERIMR, EARER. B
MEBEM. RE/N. BAENE. BHEK
B, e, TR TREE. 24
P.ERETRARRANER, TE100%E
ETEREZET, FERAEMTRITIR
NET. REFRANEMRRE, TEER
BRI EFRAIFRHAEEI R,

RS FREETERS

The product model: amorphous alloy transformer

FRES: MHAHERAEATES

Pl X
FRELRERZ MR DETROEE™ M, HOA
FEREETMEHTA, SHIFENASIEERB%ZE
h, PRBREE. ZTmAEBAMIET, TRIRELE
¥, MBI, REMARMNBUSERRR Mo

Amorphous alloy transformer is a new type of energy saving and
environmental protection distribution product, whose core is made
by coiled material of amorphous alloy tape, so that no-load loss is
only about 25% of S11 transformer, having a remarkable effect of
energy saving. The products are vastly put into the grid operation,
which can reduce fuel consumption and improve the environment
condition. They are ideal replacements for the reconstruction of
urban and rural grid.

The product model: the combined transformer special for wind power generation

e
RA%BHRAERTEREEFTELER. SEREFT
*x. BEEWE. BEEER. RETXRBRELE
HEFEMRERT —MIRAN—FRET B &
BRENE. AR DEEFE. RIBHE. 517
ZAM. EMRERS. IEMHRITERR, &R
TFRELRESNS R, FOREREFHXNET,

Product description:
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The product model: intelligent transformer
—. iR,
BHRETEREAIVHNERENTRMELNSRLSE
&, BRNEHFL. BRNEL. RETHK. I
B UFERERUERHE, A M2006FEF TR
TERMEEI, 2007FRIEHTMR T EREMATH
BAUE “BREESFEGEEN , FRETIEHE
HTEMASRE, BERIETRESEEENEARFA
FEEMAFNNSREERIORE, BETLEHK
Fo

B -0 )
ZRGURANEEIRE. ML GBIR. HPRER
BUK. BE. BWOERER. BRRE. FHAX. A
JENE. BHRIMENEIEE,

= FaER:

A BAENE R R ERT DT BEHNERSRA N
ERA. BEMERA, ERFRERA, SEFIUKN
BENERL—REE,

BT ERHEERAEEEAMFER, TERIANEE
FRAGEFTIRSH TSI SN 5186, I BEX ENEEE T
TREFMTAIONT, MELEFNERRES, —BEXRIRE
SAMRE. SIS EAHIRHERERMERENL.

1, Product description:

Intelligent transformer, designed for the smart grid needs, is
the intelligent high voltage equipment with features of digital
measuring, network controlling, state visualization, function
integrating and information interacting. From 2006, the
company began to research the intelligent transformer. In 2007,
SPECO undertook and completed the State Grid's research
project "intelligent transformer system integration”. The product
operated reliably and was accepted by the State Grid. By now,
our company has already completed 10 sets of intelligent
transformers for the development of intelligent power grid, with
independent intellectual property rights, which have reached
industrial advanced level.

2, Product function:

The system can realize the functions of measuring, controlling
and monitoring to the transformer's oil temperature and level,
relays, gas and micro water in the oil, bushing, current of the
core earthed, local partial discharge, on-load tap changer, and
cooler, etc.

3, Product features:

WRBNREFRAIVEBNITLEELANKG. REHEMNEZTELESG, AIRBLEES
10kV~1000kVEZ R & E#g. + 200~ = 800# R L L FE#%. 330kV~1000kVEEH=FFHI /™ Mo

BEEREMAT ‘ZKHEKX" BRRBEMNELSRN, BAIRBMSS5FEME AT “Ki&E”
THEF, AERREELS, MERRN”RMNEKRS, HHRENZLREETRAER HHRENX
#, BAl, I WRETHELEAMNLEAES, HEH. . BEXFMOATHIER,

SPECO has a long history of repair and maintenance and reaches significant achievements in the power sector.
The repair and maintenance business of SPECO include AC transformers ranged from 10kV to 1000kV, converter
transformers ranged from +200 to +800kV and reactors ranged from 330kV to 1000kV.

With the gradual deepening of the system foundation of State Grid Corporation, SPECO has actively participated in the
maintenance system of various provincial companies and constantly expanded maintenance business. SPECO, with its
optimized products and services, provides the strong device support for guarantee the safe and stable operation of the
power grid. Nowadays, the industrialized maintenance market is led by Shandong Province with the participation of other
provinces, cities and districts.

20124E8A16H, WHRBTHSEFABRATIRARICHER R 2012FE8830H, KRB THESEABRATRABC. &l
KIBROKE, BRABNIRYESINTILEE NATETH BAEEXKESURENERAA IR ALK AEEFL
T SR ARRS TN Rl HERATEERR. GIST g BEBEFNR,

On 16th August 2012, Mr. Zhao Yongzhi, the secretary of CPC  gp 20th August 2012, Mr. Zhao Yongzhi, the secretary and

Geberal Branch of SDEE Group and the vice president, Mr. Liu  yjce president of SDEE Group, and Mr. Zhang Fangzheng,

Licheng were invited to participate in the signing ceremony of 1o deputy president of Shandong Power Group, attended the

industrialized maintenance and technological service celebrated in  gigning ceremony of the transformer and GIS industrialized

Hebei Power Corporation. maintenance of SEPCO.
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19974, HE—H220TFRI7T A FRLZARBFELBEERINET;

2000%, H—A500TK16.78 TRLHB N EERFENIZIT;

20094, HE—AT50TR7AFRZBNEER—RMEBI LR,

201159F22H, 1000 F RS EHF EEER—RBISLHENRE, ST EERTUIHRIERE. H4
SHEHR. “FRE FH. —RERENEFLE , XRT BREAX—R o

20124, 1000FR&FSEBMEERS. 1100TRIFEL BT, BSHFIMI, F—RBEEHERHR,

+800FfK. + 1100FfR#RR 2 R A% IE 78 i S 6l Ao

20105128290, URATHNEKENFEB NFHAEZFRATEFS EEEREAMEFORT, H—5 B
THATDSEEALXRNEN: BRESEIREES. MATER. FHENHKE. TEERHE. SREEREFER
5, 2R8. RERBTBHS™H.

ATRE—XUEZESHREBEMEETRZEE. TULHNBRETR. PEERASTHEENMEE, HEAR
147N, RENANFEZH AR ARCFEE 7T BEMER, ATRITHEBRALEA NI BHE LTI, &
BHIANEALRESFEAML., LWRESVERRL, BPERSTUYHEEERSSESEMN,

ATRITPESEEMARR, RSERMIEESK. ERMAEERMRAA (MVIT. VEI) &1, RRFRE
BITEHESTERMNFPEEMMZR, FERITES, HARARED ., AR, QAAITERATLFE, LEsHEERS
%, Hip. EERN. BERR. FRE. MMASEMTERG, ARMIEARTT. RO RHRRA T TRARE,

REARR, RIAVEUREMARALBANE, BHLRY. 272, TERNMEXEE, FHEHABRARY, A
5 e ) & R A HT A Bk

The company has been devoting to research and development of key technology, craft equipment.Since 1980, the successful
manufacture of the first self-developed 220kV power transformer, our company has achieved continuous breakthroughs on
technology research and development:

In 1997, the first 220kV/370000kVA, high-capacity power transformer was put into operation;

In 2000, the first 500kV/167000kVA power transformer was put into operation;

In 20009, the first 750kV/270000kVA power transformer passed all the tests at one time.

On September 22, 2011,1000kV UHV step-up transformer passed all type tests, and created several new records of
researching and developing in the shortest time, the best performance parameters, "zero-partial discharge" output, successfully
passing all tests, one time in transformer industry, achieved international and domestic first-class level.

In 2012, 1000kV UHV auto transformer, 1100kV shunt reactor passed all type tests sucessfully.

+ 800kV, = 1100kV converter transformers are in the process of R&D.

On December 29, 2010, relying on the China Electric Power Technology&Equipment Co., Ltd., the company set up the UHV
transformer R&D center, further clarifying our future technology positioning: UHV AC transformers, converter transformers,
shunt reactors, smoothing reactors, intelligent transformers, etc, full range, full capacity, AC/DC electric products.

The company has a main R&D team of including the experts enjoying allowance from the State Council, famous experts in this
industry, 147 young technical engineers. The excellent talents reserve has laid a solid foundation for the company's continuous
technological innovation. The company has totally received dozens of patents of innovation and utility model, and has been
identified as “High-tech Enterprises in Shandong Province”, and “Shandong Province Enterprise Technology Center”, the
director of transformer branch of China Electric Industry Association.

Relying on China Intelligent Grid Institute, SPECO enhances to cooperate with the well-known universities at home and abroad
and the world's top transformer Institute (such as VIT, VEI). The company actively carries out frontiers basic research in electrical
field, rich design ideas, and promote the technological progress. Meanwhile, to improve the technical means, the company has
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2012%F, EMEEEMARELERMRN. WRENRERTRRASAR LIS, LWRENRER
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TERARAEEMNEEEMARRES URETESKEAFRAIHEAZNRERTRIT LN
Mo RERMAMHNELRBIFENBE TN, RESHEERFSRNEAREL, #—FiREE
REREHEWKFE, RERARFATRIIALER. RALER. Bhs. BEMEME, TEHFE®E
ESNMREE, ARAOARTEARH N ERIIZRL ERR. RRLERR. FEREHR. TREHHR
%SF6. BSTEMKRITMGIE. RERTEAFTEFAREMBLAR. XBRABXES K™ Mt
H, NEEMEMIRABHFRORARTERALENRARBEMNE TUTLENNRER, E
BREENERRE,

WHREBNEERTTIEHEZURENRERRAIHE, UREZHAAMN. URENET.
WHREMEBET. UREANRERENHSFRET. URERHPIIBITT2012F9R 25 HEK &R XL
WMVt TS, ZREETEEHURENREFRAT 5L LB AFPE b+ €15 H
AEERER, NBENTERERRERA. BRSEENRERNEREN. BSEERKBSR
e FERBEAMRERBEAET AT BRI 1% TESAIM S o DUR 4 W 3 57 7 A5
HEEHNUHGER, ALURHEARKBEHAR. NEEREL. SIMATERERS, HEELW
MBI EHENNTHRSNRER NXE,

WHRBADEEFRATHEFOEE10~1000 TR EERE. BEFFMNXLCNE N FORREK
FRMMENN S, EEABTEAAEREEBENKE . 1000kVERGIS. XHFEZFRM.
+ 800KV IRIB M R B XAR TIE, 20124E108, ATREHOERBEL T PEASKIEEERIAT

A% (CNAS) AT, EMENERTIN, KRRBEREGERSEREYR, FFTERERRE ST
M ARER, AASFRMRSHNERTHREENES HNEEIER.

In 2012, the transformer research institute of the Smart Grid Research Institute of State Grid, academician
workstation and test center of SPECO settled down in our company consecutively.

The SPECO transformer research institute is an agency for the research and development of transformers co-
founded by the Smart Grid Research Institute of State Grid and the SDEE Group, aiming at breaking through
technical barriers and improving the level of national equipment manufacturing industry further by constant
innovations. Five study teams are established under the transformer research institute: AC transformer,
converter transformer, reactor, basic material and the intellectualization of transformers, etc.. The direction
of the research institute is to carry out basic theoretical researches, crucial technology tackle and high-end
product develop on various series of AC transformers, converter transformers, shunt reactors, smoothing
reactors, the design and manufacture of SF6 and superconducting transformer and on the intellectualization of
transformer. The goal of the institute is to achieve comprehensive technological breakthroughs and dramatic
improvement of independent research and development ability on the core technologies such as material and
crucial components and to support the construction and development of the smart grid.

The academician workstation, which was applied by SPECO is an enterprise that established on 25th
September, 2012 that approved and jointly issued by five departments, the Organization Department of
Shandong Provincial Party Committee, Shandong Provincial Science and Technology Department, Shandong
Provincial Finance Department, Shandong Provincial Human Resources and Social Security Department and
Shandong Provincial Science Association. The workstation was co-founded by SPECO and the innovative team
of Qiu Aici, the academician of Xi’an Jiaotong University. The main research directions of the workstation are
key technical problems such as AC magnetic bias technology of power transformers, ability to withstand short
circuit of UHV power transformers and key technologies of the manufacture of superconducting transformers
and flow restrictors, etc.. The foundation of this workstation could strongly promote the company to establish
an innovative system combining production, study and investigation, could serve company with the strategy of
R&D, the transformation of scientific and technological achievements and the training of innovative personnel
and strongly supports the company to improve independent innovative abilities and competitiveness.

The Test Laboratory of SPECO has the capacity of inspecting transformers and reactors ranged from 10kV
to 1000kV and possesses the qualification to carry out the business face exterior companies. The test center
has been successfully undertook the type test of all-optical current transformer and GIS of 1000kV, the test of
support insulator and the test of converter valve tower of £800kV, etc.. In October 2012, this testing center was
officially approved by CNAS, achieving the mutual recognition of test results and a system of calibrating quality
of international standards, which helps to eliminate technological barriers in international trade and provide the
products and service of the company with stronger credit certifications for the access to the international market.
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NEPME=ZAEFT K, FREBZREI0TREI000TRENEERRTI= R, &it/~6E#8138000
FFR%, B, B XMUEFERETER. 220kVE TEESRTEREBETE HE; 2008F %
H750 RIN4 = BESEEERIE, ESEZ1000TREERNEEN; 201 1EERNESES 1 E
MEFZERBEREEEFEANE, HEER—ANESEH B, E#NEFMRRESE. TALE, &
BFRHE L EARBIERREH KT, BeEm LV EEFBERMBR DAFRE, ASBE~E8BIE1. 12T
Rz,

SPECO, whose products mainly cover series of power transformers ranged from 10kV to 1000kV, owns three production
plants now and has a total production capacity up to 80GVA. The southern plant, among these three plants, mainly
aims at the fabrication of distribution transformers, transformers of 220kV and below and maintenance projects. The
750 plant was finished built in 2008 primarily manufactures the UHV and EHV transformers and is capable of producing
transformers of 1000kV. Besides, the UHV industrial base completed in 2011, which mainly fabricates the UHV AC and
DC transformer and owns the hardware facilities of international level, including the fully sealed factories and advanced
production and test equipment. Once the UHV industrial base are completely founded and put into operation, the total
production capacity of SPECO will exeed 110,000,000kVA.
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Pursue Excellent

NEHET “BHEM BREM oV ER, RXmHEER. BIFELE. BAR
S, MEERASESMTHEERRE RS ITE. XHmHEREETELTIEAER,
ARAPRGEBERS. PARIERNMENEERSERA, BNLEAFARRES. R
BRATERE, RAMES. NEABE, ATRAELARK, REREET
B FR AR,

SPECO has always been inheriting the enterprise theory that "strive to surpass and pursuit to get
excellence", and set up Market Management Department, Overseas Business Department and Customer
Service Department to provide services for national and international clients. These departments carry out
standard management, offer over-value services for the customers. There are specific persons in charge
of national and international after-sales service to deal with the feedbacks for the clients at any time. We

also provide personalized service and give them relevant trainings on technical problems of equipment
operation and maintenance.

ARSS B

Service Perfect

NEENT BREMEGHE, KPREEH~&, T3
ERFEFARL, TSRS~ RRE, RAEEHIAF
BR. BUFFREERSG, NAEMFRERREL, BIERE
RELEXRMAREEFR, KERSER, #—FTRESERR

5B,

SPECO has also set up a customer regular return visit system,
tracing on the sold products, taking the initiative to gather clients’
feedbacks, unceasingly improving and promoting product quality, in
order to meet their needs in the maximum. In addition, we also set
up client management system to take responsibility of customers'
feedbacks, gathering service information through after-sales service
records and modern management measures, further to improve the
quality of after-sales service.
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Strict Management

ATREREEEKYE, #—PZEEMEBEETE, EuRLLVHNREBEERR, 1997F 128
8H/ASNRFEIE T AR RERIEAS09001: 1994 ERIFARIAIE, 2003458 8BIT T iz
ISO9001:2000/FE EIBARIAIE, 200947 HiEid 7 1SO9001:2008 E EIBARIEARIAIE, 2011E9F @I
71S014001: 2004 R EIRMAFINIE, 201189 181 7 GB/T 28001-2001 BRI REZ & EIRAEFRIAE,

ATRIBETLEREEE, MANTHHEL. FHRIET. FENT. REXEMERRSS2T
BEHEf. S UENRESEARRET, 2hRIRERRAWELE, RESIH—Tial, B
BHEAMTE, FRRERSRS, NRFRENTHLEXRE LFAESE., B, AIERHAFTT7T IR
BEWKFEHAERMNE. T RAMIMEERETFHESST, ARRETRET BN TRERE,

In order to improve the level of quality management, further improving the basic management work, setting up and
improving the quality of enterprise management system, on December 8, 1997, the company passed QAC quality
assurance center of ISO9001:1994 quality system authentication; in May, 2003, passed the center's ISO9001:2000
quality management system certification; in July, 2009, passed the edition change authentication of ISO9001:2008
quality management system; in September, 2011, passed through the ISO14001:2004 environmental management
system certification; in September, 2011, passed through the GB/T 28001-2001 occupational health and safety
management system certification.

The company actively promotes the overall quality management, enhances the whole process control from
market research, product design, manufacturing, test and inspection to after sales service. After 14 years of quality
management system operation, all the staff have strong senses of quality, workman skills get further strengthening;
infrastructure has been continuously improved, product quality has risen steadily; customer satisfaction and market
share is rising. At the same time, the company also has a strong professional of internal auditors team, a quality
inspector team and technical and production backbones, providing effective resources guarantee for the system
operation.
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