AMORPHOUS METAL DRY
TYPE TRANSFORMER

Energy Saving, Recyclable, No pollution, Good Quality!
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Chinese Largest Amorphous Metal Dry Type Transformer Production
Base

CEEG is the first enterprise to receive "China Environmental Enterprise” and "China Environmental
Product”, double green labeling award. For the past 20 years, CEEG seek continuously development and
grawth in the product range. In 2001, the first generation “three-phase five-column® Amorphous Metal Dry
Type Transformer had been invented. CEEG has strong faith in the industry that the energy saving and
environmental protection type transformer is the trend in industry. In 2006, CEEG built 200 acres, China
largest production base, in Jiangning, China. In year 2007, CEEG has developed the second generation
“three-phase three-column® Amorphous Metal Dry Type Transformer, and it had been widely use in the
industry.

The company possesses the world's most advanced technology for the amorphous core culling
machine, which can process amorphous core for transformer capacity up to 2500KVA, The equipment
uses PLC smart control system, it has touch screen control panel, automation control, with high
accuracy on the cutting and measure. CEEG also possess the world's largest annealing furnace, with
the advanced technology, it create stability on the amerphous metal and provide the best quality of the
processed product.

First in the Industry: 3-phase 3-column

Three phase three columns, China patented. Hitachi Metals and CEEG have established long term
strategic partners on amorphous metals. With close relationship with Hitachi metals, our products can
have enhanced quality. The maximum capacity can up to 3150KWA for 10KV and 20KV type trans-
farmer
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Stable, Energy Saving,

Low no-load loss, Better quality!

Can reduce 70% no load loss, so that can reduce the total cost

Strong technical backup and long life expectancy of the transformer!
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SCRBH15 AMORPHOUS METAL DRY
TYPE TRANSFORMER

SCRB H 15-1250/10

| L— Rated Voltage
Rated Capacity

Energy Efficiency Level
Amorphous Metal Core
Foi type Coil

High Voitage Winding
Three phase
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Amorphous Core

& 1) All raw material are supplied by Hitachi Metals with iron loss less than 70-80%

of the standard silicon steel

2) Company has special treatment, procedure and manufacturer process; which

c E E G has patent number as: 200810238258.6, 20082015857.5, 200820215858.X,
200820215812.8. 200820215814.7.

S C RB H 1 5 Am 0 l'p h ous 3) Core structure is clean and strong, which do not influenced by the movement
created during transpontation.

Meta I D ry Ty pe Tra n Sfo rm e r 4) The three column structure has capability to withstand high level harmonics,

Featu re and vector group can be in Dyn11, Yyn0.

Low Voltage Winding features

LV uses high quality imported copper foil and class H insulation foil to apply on
polyester-imide, In between each layer, it uses Nomex paper. Windings are
insulated by vacuum pressure impregnation (VPI) systems, which make it into
concrete form. Both ends of the winding drum have applied resin to seal the ends.
1) For better withstand of short circuit capability

2) For better thermo shock resistance and enhance the life expectancy of the

Safety

1. Product accept the NOMEX Paper Insulation System with high level of inflaming
retarding, anti-explosion, and fire rating,
2. Professional technology, excellent performance in mechanical strength and short-

circuit resistance and long serve time,

transformer

Reliable 3) Winding has high capability to resists moisture, dust and salt,

1. H-class heat-resisting temperature: 180°C, C-class level for the major insulating
material (220°C) with efficient overload capacity
2.low partial discharge, high level of insulation with long serve time;

ha s B I High voltage winding features

HV winding uses several layer coil type with vertical airway struciure. It wraps
Momex paper on to copper for insulation. In between each layer, it uses Nomex
paper for insulate. Vacuum, pressure, impregnation (VPI) system has applied on
the coil to make the structure concrete. Both ends are sealed by resin.

Environmental Friendly
Product uses Nomex Paper as the main insulation material, which create fire retardation,

1) Multi-layer design can enhance the inrush capability.
2) Enhance short circuit capability
3) High insulation level an the insulation material with good airway throughout

. ) the coil design, increase the capability of thermo shock. That way the trans-
level and the copper can be recycling after the life cycle of the transformer. Transformer former life expectancy is longer.

high insulation level, low partial discharge, long service life. Transformer Insulation class

H, main material insulation class C, it increases the overloading capacity. Low noise

has high capability to resists moisture, dust and salt. 4) Winding has high capability to resists moisture, dust and salt.
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Assembly
difficulties

Weight

Insulation and
temperature
rise

Insulation Level

Reliable

Environmental
Friendly

Production

Three phase
three columns

CEEG Amorphous Metal
Dry Type Transformer

Less accessores needed, outer appearance
clean and neal.

Lighter

Mo external column problem, insulation
design is same as regular transformer, Give
Safely and relability to you.

Mo axternal column that may covers the
windings, temperature nse is lower.

MNew typa of transformer has a small size
and lighter structure

Transformer's prmary and secondary veclor
group can be easily connect.

Transformer insulation class H (1807)
Main insulation material is class G (2207C),
which fire retardation and explosion-proof.

Insulation level high, can overload at 120% in
long period of time.

Momex paper is fire retardation and
explosion-proof material. This will not release
harmful gas when in fire

Af the end of the ransformer life cycle, the
main material copper is recyclable.

Low noise, 3-5d8 under the requirement of
GB.

HY winding do not require maolding, flexible
design can shorten the production period.

Three phase
five columns

Ameorphous Metal Dry
Type Transformer

More accessories parts, body and appear-
ance comphcated.

5%-10% heavier than the three phase three
column type.

Side column require attention on insulation
protection.

Side column create difficulty on air flaw.

Transformer design complicated, big and
heavy

Primary voltage must be Delta connection,
Star connection rmay create high harmonic.

Insulation Class F (155%)

Cannot overload operation in long period of
Lirme.

Has harmiul gas during burning

HNo recycle possible for copper during the end
of transformer life cycle

Moize lavel high.

HV coil complicated, production penod longer.

Product Qualification
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Product Patent

CEEG amorphous metal dry type transformer is the indusiry pioneer io produce three phase three column type
As tha China biggest production base of Amarphous metal dry type transformer, CEEG receivad many patent
and has our own R&D center for continuous development and improvement of the quality of the transformers.

1. Thiee phasa free column amophous cone dry type come processing 1. Load-ead row

2. Thiees phas e colurmn anmonphous 0one dry lype cone clanmping siucke 12 Arrorpihcas metl ransionmer ool windng procedure
3. Threse phase e colUImn AMoMousS 00n dry' iyDé C0f SLPROMng pandl 13 Amominous metal ransiommes mokding

4. Threa phase e column amorphous cone dry' by con instaliagon echnology 14 Amomihous matal ransiorman assembling

5, Threses phesses hiese: colurn anmonphous oone diy fype cone drawing boerd 15, Reciangie windrg ledhnology

. Thwee: phiase e oolurmn anonphouss Cone diy fype cone sidks boand 16, Presssune mokd

7. Thiee phase thes column amonphous cons dry fype come B 17. Aspacial typa of amomphous cone

8. Thvee phase three column amorphous cone dry ype oore nsulsion 1. Amnompihous core fype in rectangie iom

£, Mo D Noese: biockang Stuches 18 Sprecial supporng ke

10, Wil ieresioner 20 Special supporting fame with insulion matesial cominason echngue:



We provide you the best quality and energy

saving proposal of the transformer

Job reference
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AMORPHOUS METAL COIL FEATURE

Amorphous Metal transformer introduction

The development of the amorphous metal in 1870s, it has become widely use in 1990
for a high energy saving material for the transformer industry. Right now, over 1million
sets of amorphous metal type transformer had been connected to grid all over the world.
The longest proven save and reliable transformer had been running for more than 30
years, and it still perform satisfactory in the power industry.

The energy saving is huge and it shall be the new era products in the power industry.

Amorphous Metal replacing silicone steel
Amorphous metal is a metallic material with a disordered atomic-scale structure,

© 09
0000000
0000000 o°:%°°%°°°o°

0000000 0500000 ©

Crystalline Silicone Steel Non-crystalline amorphous metal

Amorphous metal is non-crystalline; the alloys of boren, silicon, phosphorus, and other glass
formers with magnetic metals (iron, cobalt, nickel) are magnetic, with low coercivity and high
electrical resistance. The high resistance leads to low losses by eddy currents when subjected
to alternating magnetic fields, a property useful for e.g. transformer magnetic cores.

Frotect The Magnetic Ability Compare To Shcone Steel IS 1/3  ee——te Hysloresis loss

Thickness Is Siicone Steel' 5 1/1() =e——Eddy curment loss
Hegh Resistivity |s Scone Steal’ 5 3 Times s———- Eddy cument loss
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Amorphous Metal and Silicone Steel comparison

Type

Magnetic Ability

Phwysscal Ability

Dimension

Others

Descrption

Iran loss W12/50HzZ(25TC)
Saturation magnetic flux
densin(25C)

Cure temperalure

Denzity
Lamination
factorHardness Hyv

Resistvity

Width
Thicknass

Annealing

Materal

Amarphous. Metal
FRO55A1

0.2Wikg
1.56T
4157

7.18g/om3
»85%

260

130w Q.cm

142,170,213#m
0.025m

Magratic fueld
f380°C ~4007C

Silicon steel

0.63Wkg
20T
745T

7650/ /an3
>04%,

180

45u 0Q.om

950mm
0.3m

750°C ~850C

Amorphous metal is the low loss material. Core loss compare to the normal silicone
steel transformer has at least 20-30% lower. The transformer has the advantage of
temperature rise low, operating noise low, small in size,
Although the investment of the transformer is higher than the regular silicone steel
transformer, the saving of the no load loss can save client’s electricity bills; which can
be retain back in 3 to 5 years, based on the assumption of 60% loading rate.

TOTAL OWNING COST

Picture 1. Tha no koad loss in Amorphaws Melal transforrme efficsncy e at 15, which is T0% Kwar than the regular transfonmer
efficiency level at 10, This is huge different on the energy saving.
Blow s the calculabon comparison for a 15 kel and 10 level of thie sarme 1250KVA type transformer, running for @ 10 year, 1otal

Cwning cost:
B = C*Th*Ty"{Po+PR*A*2)

B: Total owning and operalion ¢ost

C: Eleciricity price
Th; Todal running hour in a year

Ty: Total running years, take 10 a8 an example

Mo load loss
Load loss

Loading, for @xample 0.5, that is 0% loading

Baszad on the calculation above, a 15-graded 1250K0A Amorphous Metal Transformer run 10 years will cost 383092 kWh
electricity, 8 10-graded regular transformer run 10 years will cost total 514226kWh. That ks Amorphous metal transformer saved

131134 KWh electricity in 10 years

Based on the market seling prce of the regular transformer and amarphous metal iransformer, the exira invesiment on

amorphous metal transformer cost can be refain in as short as 3-5 years. For a nommal life expectancy of transformer is 30 years,
thane will be total 3834026Wh amorphous metal iransformer can saved in fotal
Thevefone, for the future of the power ransmession and distribution network, amorphous metal ransformer can be a great

econamis effect 1o the society

Amorphous Metal dry type transformer investment and energy saving analysis:

Rated Capacity (kWA )

Amorphous metals Transformer's disposable
invastment is 30% mare than ordinary dry type
one, aboutl Y 110,000, cost of energy saving is up
1o Y 25 800(about 50% than the ordinary ane);

Comparison of SCRBH1S and SC10

Price and Electricity Total

-2 822EBRE

TOC (Total Owning Cost) =
Transformer Price + Operating Cost

10-?
type fransformer

Mo laad 1655 (W ) Remark
200 1539 470 69.5%
1000 1791 540 59.8%
1250 2115 G40 69.7%
1600 -2434 750 59.8%

= SCRABH15

g 1w 1M o1’ 13 4

wm SG10

15 1% 17 18 19 20 year

0.05= 1, =5 0.05=0/, =8
Transformer oparation cost can usa L} " K &
e acneli ae Tikw: BO0O= (P, + —— )= 1+ 2200 (P, + ——— )=
For example 1 KWh alectricity cost
RMB1
2000KVA SCREH15 Amorphous Metal Dry Type Transformer Power losses
Rated Capacity Mo load lossW Loading(120C) Mo lhoad Impedance% Mo load Load power Total
kVASH Po Load loss WPk current’s lo Uk power loss Insses Losses
2000 0.98 14450 0.5 [+ 12728 A4 57718
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TECHNIQUE PARAMETER
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100kVA-20000kVA three type three celumn dry type amorphous metal distribution transformer
R rgd"‘ Wil age Tl | Hblw‘,r L {TAF] 1r‘.llr.uj'|-l-u1ll-'-!c1 Diraeeieri {rmm) T FESWIPATI '
{'.1|?|.r1wl lage ratn | veetor | bea | Load loss (W] b | | Doerson
thva ) | o [iergreen| wan | O | i iooeien[1zoem| s = Wy LuvixH iy L S Second G ion Amorph Metal i ha I 20(10)kV sf
Ty I [ wa | W 81| 120°CiF) | = | % "48|  oPoOHAew il AT frremd ond Generation Amorphous Metal inter-change voltage 20{10)kV transformer
100 | 121:[ 1480 | 1570 [ 1680 I 12| |5r] 1050 w B350 500 [::m] 1m:1m.um[ il m G — P— e “f',?“ Liad ks TV :xr.:::.:. LPA [ ] [H——
[ 160 | 2000 | 2130 | X280 | 0 63 | 1000860 1000 | 1300 | 1500« 1300% 1300 | G60<G60 Violtage | T Lo o T T 1 o N T T ) i
. : I { . (kWA | | H | Wt Rrge ) LV - (vl (TO0CIET | TR0CF) B IHY) % | % ":‘:‘; :'?;:,.I;.,',,.:,:::. W ||£21|r;||3|:.-*r:.{- 'Il.:m::l
200 1*.11:'[ 2370 | 2530 l Faalt) ] 0| |54] 1000 2 860 = 1260 I t‘m] IENH13W3IEN| B0« 550 T I T | | ]
315 | 30 4100 4300 | 4600 | 08 | 67 1560x1020x1270 2250 1900x 16001600 | E20xE20
T B FH0 | IROD TG TR 10| 4 Bd | 1ED=RRD= 1786 | 1600 | VED0 = 1360« 160 | GED = BED
f | ¢ 400 440 4200 | G100 | E460 | OB 67| 1660% 1020« 1270 2700 2000x 1660% 1700 | &30« &0
318 &3 :-:rn[ 0 | Y [ 3730 |+m| |5n] 1240 B350 1330 | m] 1mx1m.1m| B0 B0 - 1 r { | — T T
| 1 500 0 "1 !OC] 5&)0] 5100[ 5!-00] 0.8 EEI 14680 1270« 1440 2950 2000« 1650« 1800 [mumm
400 E6 " 04 | Dynll | 300| 3750 | 3990 | 4280 | DB 56 | 1320 1020% 1400 | 2350 | 1700 1350% 1700 | E60«B20 1 | 1 T
—] 1 ) 2 £2ulb 04| D11 | B850 BEBO | 7200 | TR0 | 07 B BB 1510 1Z70w 1680 3500 2000w 1700w 1800 [BI0w 1070
B0 10 TTEL Wyl aan[ a880 l dsm l 8230 ]-:ml |a?l1mu1m::mlzm] 1700 = 1380 % 1700 | 880« &30 pe—— = sl =
1 - -~ —t ! £ 74 | src} :mu| nmn[ ml a7 ml 1550 % 1770« 1675 3900 2100 = 1780 1900 |mn.=m=u
630 10.6 410 6530 | Eaed | &m0 | 07 67 | 1400 1020 = 1685 | 3500 | 1800 = 1400x 1900 | E20x B30 1 1 | i T
—_— I T . VR0 770 9720 | VG300, 11000| 06 60| 1700 1270 1800 4850 2200x 1750x 2100 (1070 1070
530 n m[ BE10 [ 5550 [ G400 ]N‘| |51']14mxil:|21:n-c1425| m] 1800« 1400 1800 | E20:x 20 1 I t { 1 : '
| . | . 1280 | H1t] 11503] I?lﬂrl 1m| 08 !1] M0 12700« 10 6750 2400« 1880« 2200 |1¢eru?u
B0 4m BESD B T4ED oy SE | 1490 « 1020 = 1600 | 3700 | 1900 = 1450 = 1500 B30 = B20 — Y e r
I 1 T Above are only for reference, all transformer shall be based on the actual production design.
1000 640 | EED | E1ED [ a0 | 06| & sa]mmn:fm.cmrs 4:m] 2000 x 1500 x 2000 | 820 x 1670
1260 640 | 2100 | 9890 | 10370 | 06 59 | 1590 1270 1870 | 5500 | 2000 = 16002150 | 820 1070
16800 :rsn[ 1:u5n| 11m[ 12580 ]nai |sa]1m-1zmr15m|mn] m-nﬂm-mnhmﬂm
000 SR 13600 18450 16560 N5 1 | 1M0=170= 1950 | P00 | F200 = 1700 = 3300 1000 = 1070
2500 1?;.4 16150 | 17170 I 16450 | ag! | ar] 1;5nuumxm| m] 2300 1800 % 2400 | 1070 1070

Above are onty for reference, all transformer shall be based on the actual production design.
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Cast Resin amorphous metal core type transformer SCBH15

Muiti-layer winding coil

Amorphous metal core type transformer can also use cast resin type
technology for its insulation, which create low partial discharge, strong
concrate structure of the rasin and 100% relative humidity ability which
give transformer can withstand in bad operating environment.

Lengthways air flue foil style low-voltage coil
Low-voltage coil adopted high quality foil and rolled with the automatic
foil machine, Argon arc welding with high-accuracy standard; Presoak
DMD in the interlamination as insulation matenal,
Use presoak glass for insulation both outside and inside, sealed with
epoxy resin, followed by solidify in the curing oven, in order to reached
the target of high level of humidity resistance.

100kVA — 2500kVA three phase three column dry type resin cast amorphous metal transformer

Rabéd

Violtage
(kWAL | P | e Toong gt Lv'aod

Falk]

316

400

630

Bl

1000
1280
1600
2000

2500

Wiltagy Fito

W

| Grom

thend Load loss (W1 T LPA Dimension (e Ot
o foocaaocn | w | o P8 b [ A | b

' 1m| 1480 | 1570 ]1.: ' 62 | 1000 % 660 x 850 | 960 | 1600 1900 1200 | 660x 660

. 160 2000 2130 1.1 | . !':3-1D5\'.'Ivﬁ-ﬁﬁu!‘.lbl:l |?|Z'H:l- 1500 = 1300« 1300 I 550 = 550
[90 [mn]:rm ]'i'ii | | 6a|rosoxmeox1zio | 1200 | 1500% 1300« 1600 ["ﬁ:éanm
I ] 590 a0 1.0 [ 4 | 1100 = BB = 1245 1400 | 1500 = 1350 x 1600 | G0 = GG
i ] | 32T | 3470 ||:I.'9 66 | 1190« BE0 = 1280 | 1900 | 1600 = 135005 1700 I 5 R0

. 300 350 TEEN [1F . 5 [ . l 1N s 1020 = 1350 i ] l T A0 = 1350w 1000 B W B0
'mlam‘m ‘u.n' 67 | 1260 x 1020 1400 ‘m’nm:um-nm|m-m
-.-l!l'.'l BE30 EaB0 0.7 | !'.-.T-'lﬂ-".'nfl-'ﬂ?l:ltlfﬁﬂ f'l-l-l:l:l- 1800 = 1400« 1500 | B0 = B0 )
.m | 5810 | EOED |ﬂ'-" [ 51-13ﬁ121ﬂm1ﬂ131'5 |m- TE00 = 1400 = 1800 | 20 = B0

| 470 LHAN] A 0.r [ = l 1450 w 1020 = 1ESG iy k] | W00 w 1450w 1500 B2 = B2
54n| 7650 | #8130 Iu.& E@ | 1560 % 1270 x 1625 |4zm 2000 1500 % 2000 |mx1u:'u
Iﬁ-’lﬂ 8100 R00 0B [ 5-':!‘15-lﬂh'2'-'|:|-'|52€ m.imrlm-ﬂm r['n?'f"c'ﬂ.'-'l:l

'}r.u|1:us.u ||1m lur.' B4 | 1700 % 1270 = 160 |mm'm=1rm.m [mm.mm

.EH-!-U T3E00 | 14450 0k [ &1 | 1650w 1270 = 1950 fm- 200 17000x X300 | 1000 = 1070

' 121:-n| 16180 | 17170 ]n.s [ 1 82| 1700% 1270 2000 |aa:-:: 2300 x 1600 % 2400 [n:-mum

Above are only for reference, all ransformer shall be based on the actual production dasign,



