E Fuji Electric Innovating Energy Technology

Standard Transformers FC-82
Three-phase, Single-phase/3.3-77kV/750-5000kVA/
Oil-immersed, Self-cooled
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The transformers FC-82, designed and manufactured in Fuji's specialized
transformer factory equipped with the latest machineries, are a result of our many
years of successful experience and advanced technology. These high reliability
transformers perfectly match the needs of today and are being used in a broad
range of applications.

e . s :
General view of Chiba specialized transformer factory
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Features

B Low-loss, energy-saving type

The transformers FC-82 are provided with
the 45° lap joint core made up of the
highest quality directional silicon steel
plates having improved magnetic
characteristics. This ideal core structure
provides minimum no-load loss and
substantial reduction of operating cost.

Fig. 1 Comparison of no-load loss
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B Compact and light-weight design

The transformers rated at 30 kV and
below adopt an ideal octagonal winding
structure having rectangular-section core.
The transformers also feature a tank
structure that matches the shapes of
active part, reducing the cubic bolume
and weight by 30% and 20%, respectively,
as compared with the conventional type
FC-75 (see Fig. 2). This compact and
light-weight design substantially reduces
the space needed for installation,

Fig. 2 Cubic volume and weight (Fuji products)
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B High quality and reliability

Winding insulation, cooling efficiency,
electromagnetic force due to external
shorts, and tank structure are all
determined by computers and verified by

Fig. 3 Oil-level/temperature gauge

tests. i
The transformers, composed of high
quality matericals, are manufactured
under strict quality control standards to

ensure reliable operation.

B Easy maintenance and inspection

The enclosure of transformer FC-82 is of
a completely-sealed type with an opening

above the oil level. The adoption of an
oil-level/temperature gauge (Fig. 3)
provides easy maintenance and inspection.
W Simple structure

The transformers FC-82 rated at 30 kV
and below are provided with rectangular
section core. The internal component
parts and the external parts of the tank
are ideally arranged to realize a simple
structure, facilitated installation and easy
maintenance (Fig. 4).

Fig. 4 Sectional diagram of structure
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Structure

B Assembly of core and winding M Bushing

High and low voltage windings are suited with a rectangular Solid bushing is used for basic insulation class 170 kV or
core. These windings are concentric and tightly fit on a specially  below. For the basic insulation class 350 to 400 kV, dry type
designed coil bobbin, Cooling duct is also arranged rationally condenser bushings are used. Each of these bushings has a

to provide sufficient insulation, cooling efficiency and terminal for easy connection (Fig. 6).

mechanical strength.

Fig. 6 Structural view of the bushing
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B Painting
Surface and anticorrosion treatments have been made before
the final painting. Standard painting colors are as follows:
For outdoor . . .. Munsell N7
For indoor . . ... Munsell 7.5 BG6/1.5

Fig.5 Outer view of core and winding



Standard Specifications

B General specifications

B Standard impedance

Outdoor (or indoor) use, \ .
Type oil immersed, self cooted Standard capacity [kVA]
Primary side 750 1000 | 1500 | 2000 | 3000 | 4000 | 5000
No. of insulation class [No.]
phases Three-phase or single-phase
6 5.0 5.0 55 55 — — -
Frequency |50 or 60 Hz
;g 55 55 6 6 65 7 7
Applied
standard JEC-204(1978) ”
70 - — — - 75 75 75
B Standard voltage and connection
\ Item
" - Standard capacity range R Secondary voltage Connection
Primary side Primary tap voltage [kV] Note 2)
inslation class [No.] [kVA] v e ge [kv] kV] (three-phase)
0.21 A=A
F6.75-R6.6-F6.45-F6.3-6.15 :
6or3 750~ 2000 (2500) or
F3.375-R3.3-F3.225-F3.15-3.075 0.42 (50Hz) A— o
0.46 (60Hz)
042 A— ke
750~ 2000 (2500) 046
20 F23-R22-F21-F20
6.6
More than 3000 A~
3.3
60 More than 3000 F69-R66-F63-F60
6.6 /k —_ A
3.3
70 More than 3000 F80.5-R77-F73.5-F70

Note 1) Capacities shown in (

2) Description of symbols:

F: Full capacity tap voltage R: Rated tap voltage

) are nonstandard but available optionally.

Blank: Reduced capacity



Accessories

B Standard accessories

Description

750~2500kVA 2501 ~5000kVA ' Remarks

MNameplate

o |

—_ —

Oil gauge

| | Combination type

Thermometer

for 2500 kV A and
below

Pressure-relief vent

Air vent plug

Drain valve

No-voltage tap-changer

Foundation bolt

Lifting lug for the whole unit
Earth terminal

Lifting lug for interior

@ | 0o|leo(e o|e| 8| O

o

Jack boss

*

t 3000 kVA (or

Pulling lug

- - | above) only

M Optional accessories

When ordering optional accessories, designate special specifications.
(Optional accessories of special specifications are available at extra cost.)

Electrical specifications
Non-standard impedance

Secondary neutral point
drawout

Primary series/parallel change

Secondary series/parallel
change

Other special specifications

Optional accessories
b

Compound pressure gauge

Structural specifications
Bus duct flange

Cable duct or bus duct | Nameplate of pressure curve
Bushing position | Dial thermometer
Salt-resistant bushing ‘ Sudden gas pressure relay
Anti-vibration rubber Sudden pressure-relief device

Buchholtz relay (Open type
| conservator is attached.)

| Bushing CT
Wheels

Terminal box

Special painting
Other special specifications

Resistance bulb
Dial type oil-level indicator

l Other optional accessories

Optional accessories

Compound pressure gauge
Nameplate of pressure curve
Dial type thermometer
Sudden pressure relay
Sudden pressure-relief device
Buchholtz relay (Open type
conservator is attached.)
Bushing CT

Wheels

Terminal box

Other optional accessories



Dimensions

Three-phase, 3:6kV, 50/60Hz, 750-2000kVA, sealed type (standard)

| _ —
T T | =
1 i 0il
L ¥ j Capacity _'?E‘e"s[’.c'"s““’?l = |quantity |Mass
[kVA] % | v | Z Zc |[L) [kql
v 750 | 1490 | 1350 | 2200 | 1860 680 | 2560
3 .
7. I h Z 1000 | 1600 | 1570 | 2350 | 2011 800 | 3080
1500 | 1770 | 1600 | 2460 | 2121 | 1000 | 3900
2000 | 1850 | 1740 | 2510 [ 2171 | 1130 J 4750
e = ~ T
G I
Feminm Secondary terminal .
12 A £-4D F ([::sfliw Secondary :.Dimensao.ns [rr|1m] —
50 Itage [V ' '
A2 s U ||-L|5|/ || eelsnivl [ A B |C|C|D|E|F|G
% Rikam I sl | 000 | W) BOLAS = TS 4 | B
8 g -6 -:C B 210 75(130{40 |40 |14 | 6 |12 |289
[ ' | B IG 1000 | 489420 | 75[130 |40 |40 [14 | 6 |12 |289
331
_ 210 110|160 |50 50 |18 | 6 |15 |334
TT 1500 | 460,420 | 75/130 |40 |40 |14 | 6 |12 |289
2000 | 460,420 [110 /16050 |50 |18 | 6 |15 [334
Viewed from the cover top Viewed from the cover top | ]
Terminal arrangement
AL AL Secondar £ 3
B Pz Capacity i eies Y Dlmensmn_s [mm]
Standard  standard _* Y _i[u [kVA] v XL YH YL
connection connection _@@ @ YH 460, 420 120
750 1 125 125
A/A A/)‘ 210 150
XL XL XL - 460,420 | 150
g 1000 -~ | — 150 85
Quasi-standard Q-G+, 210 170
connection e e pupu— —— p— =
YH 1500 460, 420 150
—@- @—— = i o 5 125
A/ X Q} 2000 460, 420 170 |
4-10¢
Foundation -
ﬂ i ——
3 - : 3
: Capacity | Dimensions [mm]
& B [kVAl A B & D E F
i | 750 850 | 580 | 1120 | 660 | 650
s = T ¥ 1000 900 | 620 | 1240 | 700 | 700 "
| . 1500 950 | 680 | 1340 | 760 | 750
: 2000 | 1050 | 720 | 1440 | 800 | 850




Three-phase, 3-6kV, 50/60Hz, 750-2000k VA, with flange type (quasi-standard)
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Capacity
| 250 [kVAI i ka

750 |1914
50 T 1000 |2061 650
i 1800 |2171 |650
1 g = 2000 {2221 |750

Type-1 with duct flange (Structures other than shown above are the same as those of standard transformers.)

Three-phase, 3:6kV, 50/60Hz, 750-2000kVA, with duct (quasi-standard)

Upper bus duct flange

2
— —] - =
[ = [ ]
Type-2 duct structure Type-3 duct structure
T Note 1) Fig. (a) shows the standard dimensions
Type-2 duct t Type-3 i
Capacity + Ve & Guet mructure - i Ly duc_ SI_TIJCtI:lFEI == of upper bus duct flange. Only in the
Dimensions [mm] | Mass | Dimensions [mm] O s case of 3¢ 2000 kV A, secondary voltage
[kVA] X v Z | z¢ ?E?nt'w kel [ [ v | '2-—'?3”““' [kal 0.4 kV connection 42, are the dimensions
i 8 1 1 1 ! I | | B altered as shown in Fig. (b).
750 |1660 1610 2200‘1914_. 680 2610 .1660|196012400; 680 ‘ 1690 = [ oy
1000 |1780 | 1830 2350]2061| 800 | 3130 [1780 2180 2550 800 3220 £ 1 455
== - i 1 1 = T 1 3 ) o o Y0
1500 | 1850 [1890 | 2450 2171 1000 | 3950 |1850 2240 Jr2{:‘.50 1000 | 4040 /| 209 so] 7] 4 l
- ' 1 T 0-12 . —
2000 |[1920 2030 (2510|2221 1130 | 4800 1920?2380 2?10i7 1130 ‘4900 10-91 ] iy i
| | i 1 ! [ i -
P 1 L 4
b) P l;..'z-,o.....-zm... = I o
12-¢12 -+ — 4 —+ —i-'_-_?:'_] l
r‘—- 051 - 1



Three-phase, 20kV, 3000-5000kVA

Standard type

ressure-relief vent

Secondary terminal

Foundation bolt

Lifting lug No-voltage tap changer
Qil level gauge
} -Primary terminal
b | )
Thermometer—
(A) <
MNameplate —
X
Drain valve —>C1 L1 3
Earth termina

Quasi-standard High voltage side: Bus duct flange Low voltage side: Connected to cable

A A i
WA
= =
(B)
Z
X

\JM p L~

CRELL . ]

i
I e i)
|
| b
]
(c) z i
1 ] |
I
|
—
i i I oil [ Outli
Capacity _Dlmensrmﬂs [m':r.‘] A q._:am;w Mass di:gr!:ri
[kVA] X Y z [Ll [kal | (Figs. above)
2300 8350 (A)
3000 2650 | 2700 | 2530 1850 8470 (B)
2700 | 8650 (C)
2450 9500 (A)
4000 2650 | 2850 | 2840 2300 I_9 620 (B)
| 2850 I 9800 (C)
2750 [ 11100 (A)
5000 2650 | 3150 | 2840 2500 11220 (B)
3150 111400 (C)
1




Three-phase, 60/70kV, 3000-5000kVA

Nameplate Alcohol Dil-level gauge No-voltage tap changer
Standard type \ 1hermome\er .rI e \ noRe -Przssure-
: : 2 Pressure = | = —_———— : —
Primary t?rmmal ﬁ | f gauge gl relief vent Capaci- T R R - iTctaI oil :
T - ] q [ Liftinglug  ty o (i (et
z = _ Y. [ kvAl| x | v | z |[kal ty[L]
X o Mﬁ w o) — . ——
¥ ! . | = 3000 |4000 | 2800 | 3000| 11000 | 3300
' |
M u 74 H ] ‘
| [ ’ ) 4000 | 4100 | 2800 | 3100 | 13000 | 3700
[ Secondary = | 8] | 1 =
-——-— [terminal i 5000 | 4200 {3050 | 3300| 15000 = 4500
Drain valve— ‘i ', | . ] - 1
A Radiator valvé ;
Foundation bolt Earth terminal
Quasi-standard type Low voltage side: Connected to cable
High voltage side: Vertical bushing S — -
i r-lb Capaci- | Dimensions [mm] Total |Qil .
=$ ty S S | mass quanti-
[kvA] F X Y 7z kgl ty [L]
(LIS EETIR] | 3000 | 3800 2800|3000] 11500 | 3300
1 = =1l 1 IC —1 =
2 ‘ ‘ g , b 4000 | 3900 2800/ 3100 13500 | 3700
J ! | | | |
i 5 B | 5000 | 4000 | 3050 3300 15500 | 4500
] - u ! e — e
BT e
Quasi-standard type High voltage side: Horizontal bushing (wall-through type)
— re—
n ﬁ g Capaci- | pimensions [mm] |Tota| |0‘I )
H_ 2 ty I imass |quanti-
"~ E‘ “ : [kvAal | x % 7z |lkgl |ty[L]
H :{ l:, 2 Q9oL | 3000 | 5000 | 2800 |3000 | 11200 | 3500
& 1 ' 2 . —
e :‘ | O | ] ’ 4000 |5100 2800 [3100 | 13200 | 3900
H X ;:l Y _
= | | == —
» '_‘I . ]
“ A g Bl | 5000 |5200 |3050 |3300 | 15200 | 4700
! — — ) DA | S —
] 8
[i *E =11 | - 1 EAL
Quasi-standard Low voltage side: Connected to cable
High voltage side: Horizontal bushing (wall-through type) . P -
Capaci- Dimensions [mm] |Total |Oil
ty T T mass |quanti-
[kval| x s z |lkgl |tylL]
L ST e o
[ 3000 |4800 | 2800|3000 | 11700 | 3500
4000 |4900 | 2800 3100 | 13700 | 3900
| 1 = .
i 5000 |5000 | 3050 | 3300 | 15700 | 4700




Standard and
Quasi-standard

B Standard

The following shows Japanese and foreign standards for

transformers. Fuji’s transformers FC-82 are manufactured in

accordance with Japanese standards.

‘Japanese standards

JEC-204 (1978)
JEC-183 (1871)

JEM 1118 (1969)
JEM 1226 (1969)

Transformer

Bushing

Transformer noise level
Transformer air insulation

Foreign standards

standard
British
U.S.A.

Australia
Germany

International |EC 76 (1976)

BS 171 (1978)
ANSI C57.12.00 (1968) Distribution Power and

AS C61 (1970)
VDE 0532
{Teil 1/11.71)

Power Transformers
Power Transformers

Regulating
Transformers and Shunt
Reactors

Power Transformers
Bestimmungen fir
Transformatoren und
Drosselspulen

Ordering Information

When placing orders for or making inquiries on the Fuji
standard transformers FC-82, specify the following items:

Number of
units
7 - | Indoor-use, outdoor-use; Specify if the unit is to be
Location s of | installed at a location subject to briny air, dust,
: poisonous gases, vibration or shocks.
Oil deterio-
ration Specity the standard system such as open type,
preventing nitrogen sealed type, etc,
system |

| No. of phases | 30, 10 \

| Frequency 50 Hz, 60 Hz \
mApplmd JEC-204, IEC 76, ANSI C57 12.00, BS 171, AS C61,
VDE 05632
Rated Specify the standard capacity within the range of
capacity 750-5000 kVA.
Nominal | Specify the primary nominal vc;tage, tap voltage,
“m ancl and secondary voltage by the standard value
tap vo | according to this booklet. Specify the full capacity
itage | tap voltage and reduced capacity tap voltage.
. |Inthe case of three-phase type unit, specify delta or_
Connection star standard connection.
Type of Continuous rating; if short time overload is expected,
rating inform us of the overload ratio and overload time.
Sita ol Normal OEerating state (Ambient temperature:

Below 40" C; Altitude: Up to 1000 m above sea level)

If parallel operation with existing units is desired,
inform us of the specifications of the existing units
ans the impedance voltage.

Shipping Inform us in advance if dimensions and/or weight is
condition limited in transportation.

Condition for | Inform us in advance if dimensions and/or weight is
installation | limited in installation of transformer.

Other Specify the structure of bus duct, cable duct, or
conditions others, or standars to be observed, if any.
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