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1. May bién ap khé THIBIDI — THIBIDI's Cast Resin Transformer

1.1

1.2.

1.3.

1.4.

1.5

1.6.

1.7.

1.8.

Chiu ltra — Fire resistant

Cudn day dudc duc bang nhya Epoxy véi dac tinh khong bat 10, ty dap tat Ia va chéng
chay do tia IGa dién.

The cast coil with Epoxy resin with non-flammablearacteristics has a self-fire-extinguishing
performance, to be free from a fire from electrisphrks.

Lwc ngan mach cao h on — Higher short circuit strength

Cudn day diac nhua Epoxy cé stic bén ca va dién cao két hgp vGi két cdu may viing
chac chiu dyng dudc luc do ngdn mach gay ra, do va cham bé ngoai va céac rung dong
khac thudng.

The cast coil with Epoxy resin with the high eleetr and mechanical strength is manufactured in a

robust structure against an electromechanical fooceurring during short circuit, external impacts,
and abnormal vibrations.

Chéng am — Moisture proof

Cudn day dudc nhya Epoxy lam tang stic bén chat cach dién va khong lam giam tinh
cach dién chat do hoi &m gay ra va nhiing phan tng lam ldo0 hda vat liéu cach dién,
ngay ca sau mot thdi gian dai khong bao dudng.

The cast coil with Epoxy resin has an enhancededigt strength and doesn’t suffer from the

deterioration of dielectric property due to humyddnd the aging effects of insulating materialgrev
after a long term without maintenance.

Kich th wéc gon — Compact size

Kiéu dang nhd gon va trong lugng nhe dugc thé hién qua mau thiét k&, qua hinh dang
cudn day dugc duc nhua Epoxy dudi moi trudng chan khong va vat liéu cach dién tot.
Compact size and lightweight type can be embodietkbigning and manufacturing the coil by casting
in a high vacuum using Epoxy resin and insulatirsganals with good dielectric strength.

Kha nang quét ai cao — High overload capability

Cudn day duc nhua Epoxy cé hé sé thdi gian gia nhiét cao vi thé cé thé chiu dugc sy
qué tai cao hon.

The cast coil with Epoxy resin has a high thernmralet constant factor, therefore it can endure much
higher overloads for a short time.

Ton th &t th ap, dé 6n th &p — Low loss, low noise

Tén that thap, dd On thap dugc thé hién biing viéc st dung tole silic it tdn that va vat liéu cach dién

tot.

Low-loss and low-noise are embodied through thénadtcompact design using silicon steel of low-
loss and good insulating materials.

B&o d wéng d é dang— Maintenance free

Khong can ki€m tra mic ddu cling nhu thi nghiém miu dau.

No checking of oil level or no dielectric test oil.

Cuon diy dic nhya khong 1am gidm dic tinh cdch dién do 4m w6t va dd 4m, vi thé d& dang kiém tra

va bdo quin mdy bi€n 4p k€ cd cudn diy.

The cast coil with Epoxy resin doesn't suffer frbra deterioration of an insulating property due to
humidity and moisture, therefore it is easy to eg@nd maintain a transformer including the coil.

Maoi tr wéng an toan — Environmentally safe

Khong phdt sinh diu hay khi doc vao khi quyén.

No emit of oil or toxic gases into the atmosphere.

D6i véi mdy bi€n 4p ddu thi d& bi 6 nhiém moi trudng hon do diu chay i ra.

Comparing to an oil-immersed transformer, it iseffeom an environmental pollution due to oil spill.



2. Ung dung — Applications

Trong tdoa nha — Inside buildings

Trong dwdng hdm — In tunnels

Trong nha may ché bién thwc phadm — In food processing plants
Trén tau be — On ship

v
v
v
v
v" Trén khu cau truc — On cranes
v

Trén san ngoai khoi — On off-shore flatforms




3. Cau trac — Construction

1. | Méc cau may — Lifting lug 6. | Xa kep 18i tole — Frame

2. | LGi tole — Core 7. | Thanh néi pha — Phase connection lead
3. | Cudn day -Winding 8. | Pau ndi diéu chinh — Tap terminal link
4. | Dau cbt cao ap — HV terminal 9. | Can dém — Spacer

5. | Chan may — Base channel




4. Phu kién — Accessories
4.1. Phu kién co ban — Standard Accessories

m DA3u cbt bén cao — HV terminal m DA3u cbt bén ha — LV terminal

1

m  Moc clu — Lifting lug m  Pau nbi diéu chinh c6 nap béo vé - Tap
terminal link & protection cover

m Thanh ndi pha — Phase connection lead m Tiép dia — Grounding terminal

m Pém chdng rung — Anti vibration pad m Doéng hd do nhiét dd ky thuat sb —
Digital thermometer
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4.2. Phu kién tuy ch on — Optional Accessories

m Banh xe 2 chiéu — Bi-directional wheel m  Quat lam mat — Cooling fan

TS

e e

m VO tl bao vé — Enclose




5. Cong nghé - Technology

51.Loitw

Loi tu dugc lam tu nhiing la tole silic da
dugc dinh hudng dugc bao vé bang 6xit vo
CO.

Su chon lya cdp tole, mau cat tole va
phuong phap 1ap 16i tole giup gidm t6i
thi€u muc tén that va dong khong tai cling
nhu tao nén dd on rat nho.

Sau khi l&p tole, dé bao vé chéng &n mon
s dung nhua alkyd cdp F dudc say trong
0.

Cét chéo 45 dd, xép I6p

Khéng c6é dot 16 trén xa, k&t cdu tdm néi

5.2. Cuén day

« Tat ca cudn day ha va cao dudc
lam bang dong la hodc nhém la. Dién ap
gitia I16p la thap, trong khi kha nang chiu
dung I6p la I6n. Dién ap chiu xung cao.
bién khang clia dién ap cao va ha la giéng
nhau. Khéng c6 goc xoan. Ampe vong cla
day cao va ha dudc thap nhat, cuén day
chiu kha nang ngén mach. Do dé ching
van hanh tin cay.

* DPuc nhya epoxy luc chan khéng
cao, cudn day ha va cao c6 hiéu suat dién
va co tot. Phong dién cuc bo thadp haon 5
PC.

« Cuon day ha va cao c6 thé trang bi
théng gi6 qua theo yéu cau sy tiéu tan
nhiét. Nhya cach dién bé mat day trung
binh la 2 - 2,5 mm, ddm bdo sy ting
nhiétdd va stic bén clha cudn day va viing
chac tho 30 nam.

« Bd&i vi bdot thach anh vao nhua
epoxy va sgi thly tinh bén trong dém dau
va ngoai cudn day, ching cé kha nang
tiéu tan nhiét, chdng cy d6 4m va chéng
cy ngon lGia. Khéng can lo I&ng vé tén
thuong. Chung c¢6 thé lam viéc binh
thudng dudi dd 4m 100%. Hiéu sudt chéng

-

5.1. Magnetic core

The magnetic core is made from laminations of
grain oriented silicone steel insulated with
mineral oxide.

The choice of the grade of steel, the cutting
pattern and the method of assembly minimizes
loss level and no-load current with the effect of a
very low noise level.

Once assembled, it is corrosion protected using a
class F, oven-dried alkyd resin.

Mitred type adopts 45 degrees cuts, multistage
step-by-step stacking.

No punching holes on yokes, connecting plate
structure

5.2 Windings

» All the low and high voltage windings are
made up of copper bands (foils) or aluminium
wire (foils) .Voltagebetween layers is low , while
layer capacity is great . Its lighting
impulsewithstand capacity is high . The reactance
of high and low voltage is the same . There is no
helical angle . For ampere turns of the high and
low voltage windings are best leveled, the
windings are capable of withstanding short
circuit . Therefore, they have high operating
reliability.

» Molded with epoxy resin at high vacuum ,
the high and low voltage windings have well
electrical and mechnical performance . Partial
discharge of them is less than 5pc.

* High and low voltage windings can be
equipped with ventilating air passages according
to requirements for heat dissipation. The isolating
resin on the surface is 2.0-2.5mm thick in average
, ensuring the temperature increase and strength
of the windings and securing the 30 years service
life .

» Because of quartz powder on the epoxy
resin and the glass-fiber net banded inside and
outside the windings , they have high heat-
dissipating ability , humidity-resistance and flame
resistance . There is no need to worry about
cracking . They can work normally under the
humidity of 100% . Their flame-resistant
performance accords with the Britain BS7806F2.



cu chay chap nhan theo BS7806F2.

» Bén trong clia cuén day ha va cao
dugc han ty déong va ngan ngua xung dot
vGi chay nho.

« Mtuc cach dién cap F va H. Gidi
han nhiét d6 so6i va su két hgp thiét ké
theo yéu cau cu thé khach hang.

* The interior of low and high voltage
windings are creadibly welded automatically and
protectively by argon with low resistance .

* F and H stands for the two insulation levels
. The temperature-rise limitation and voltage
combination can be designed according to the
customer’s specific requirements.

6. Thu nghiém - Tests

Tiéu chudn duwoc cdng nhan — Recognized Standard
(1ISO 9001)
Routine tests

Measurements of winding resistance

# Ther nghiém théng thwong
Do dién tr& cudn day 1.

2. Do ti sb va thir td d4u day 2. Calibration of voltage ratio and

voltage vector relationship

Do dién tr& cach dién 3. Measurement of insulationesistance
Do tbn that c6 tai va tré khang Measurement o$hort circuit
impedance and load losses
5. Ton that khdng tai va dong khong tai 5. Measurement ofio-load losses and
current
6. Thir dién &p ngudn riéng biét 6. Separate-source power-frequency
voltage withstand test
7. Thi qua dién ap cam rng 7. Induced over discharge
7 Thir nghiém dién hinh Type test
1. Thd xung 1. Impulse test
2. Thtr d6 tang nhiét 2. Temperature rise test

 Thiy dac biét Special tests
1. Thd dong ngan mach 1. Short circuit test
2. Thir dd 6n 2. Noise level test
~ Ther dac biét khac Others

Nhirng thir dac biét khac co thé thuc
hién theo yéu cau cta khac hang.

Other special tests could be carried
out per requirements of customer.



7.Lap dat va hoat dong - Installation & Operation

7.1. Téng quéat

Do khong c6 chat dién moi 1dng va cach x{
li chay tuyét vgi, khdng can dé phong chay
nhung can lam theo nhiing quy dinh sau:

¢ Khong nén dat may bién ap & vang cé
nguy cG ngap lut.

¢ D6 cao khong qua 1000 mét tru khi cé db
cao cao hon thi dugc xac dinh vao luc tham
do.

¢ Nhiét d0 mdbi truong gidi han trong
khoang sau:

- Nhd nhat: -25°C

- Lén nhat: +40°C

Nhiét d6 méi trudng cho may bi€n ap kho
tiéu chuén dugc thiét k& theo IEC726:

- Lén nh&t: 40°C

- Trung binh cla ngay: 30°C

- Trung binh cia nam: 20°C

¢ Vi tri thong gié phai gilp tiéu tan tén that
téng clia may bién ap.

¢ Trong khéng khi 6 nhiém ning (ddu may
gia cong kim loai, bui dan dién) khéng khi
vao tiép xuc vdi thi€t bi nén dudgc lam sach
néu cé thé (qua bd loc, loc dau vao cla
khéng khi bén ngoai qua dudng éng).

¢ May bién ap ngay cé coé vo bao vé IP21
ciling dudc thiét k& dé 1ap dat trong nha.

¢ Nén duy phong cho cac dau ndi va cac 16
két noi.

®m Khong co6 vé bao vé (IP00) (Hinh 1)

Trong két cdu nay, may bién ap phai dugc
bado vé chong lai nhiing ti€p xuc, va cham
truc tiép.

Ngoai ra:

¢ Phai can than tranh nhiing noi c6 nuéc
réi vao may (vi du: hdi nuéc ngung tu tu
dudng 6ng dat bén trén)

¢ Duy tri khodng hé t6i thiéu dén tudng xay,
theo bang sau day:
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7.1. General information

Due to the absence of any liquid dielectric and
the excellent fire behaviour of transformers, no
anti-fire precautions are necessary providing
the following guidlines are followed:

¢ The transformer should not be installed in a
flood hazard area.

¢ The altitude should not be above 1000 meters
unless a higher altitude is specified at the time
of inquiry

¢ The ambient temperature for the transformer
to be within the following limits:

- Minimum: —25C

- Maximum: +46C

Standard transformers are designed in
accordance with IEC726 for an ambient
temperature of:

- Maximum: 48C

- Daily average: 36C

¢ Yearly average: AT

¢ The local ventilation should allow the
dissipation of the transformer total losses.

¢ In  highly polluted atmospheres (metal
machining oil, conductive dust), the air coming
into contact with the device should if possible be
cleaned (filtering, inlet of outside air via a
ducting)

¢ The transformer even with [P21 metal
enclosure is designed for an indoor installation.
¢ Provision should be made for access to
connectors and tapping links.

B Without enclosure (IP00) (figure 1)

In this configuration, the transformer must be
protected against direct contact.

In addition:

¢ Care must also be taken to eliminate risks of
water drops on the transformer (example:

condensation from overhead pipings).

¢ Maintain minimum clearance to the walls

according to the following table:



Cap cach dién Kich th wéc — Dimensions
Insulation (mm)
(kV) Twong bao b oc Lwéi thbng gid
Full wall Ventilation grill
12 120 300
17.5 220 300
24 220 300

M - O mr—— - T

o o, - - e
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'
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Hinh 1 - Khoang cach I&p dat khéng c6 vé béo vé IP00
Figure 1 — Installation distance without enclosure IPO0

W C6 vo bao vé (IP21) (Hinh 2) B With IP21 metal enclosure (figure 2)

Duy tri khodng céch t6i thidu 1a 200mm A minimum distance of 200mm between the
exterior of the enclosure and the walls of the

W mat Apg?al V? ba90 Ye de,n tuong xay building should be maintained to ensure

Hinh 2 - Khoang cach I&p dat c6 vé bao vé
Figure 2 — installation distance with enclosure
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7.2. Théng gio

B Xac dinh chiéu cao va dién tich 16 théng
gio

¢ Truéng hgp lam mat ty nhién (AN), su
thong gi6é cua tram hay vd bao vé phai dam
bdo tinh doi luu tu nhién, lam tiéu tan nhiét
sinh ra do t6n that téng coéng clia may.

¢ Trudng hgp tram khéng dd thong gid, su
théng gio thich hgp bao gém lugng khéng khi
mat 1ay vao qua tiét dién S & day tram va
lugng khong khi 18y ra qua ti€t dién S’ & phia
déi dién bén trén, Ging v4i do cao H so vdi 16i
khéng khi vao (Hinh 1 va 2)

¢ D& dam b&o lam mat cé hiéu qua cho may
bi€n ap va su luu thong khong khi dd, thi
can phai giii mét khoang khéng dudi day
may t6i thi€u 14 150mm, b&ng cach I&p
nhiing banh xe hay nhiing con nang tuong
duong.

¢ Chu y rang su luu théng khong khi bi han
ché sé lam gidm cong sult qua tai va cong
sudt thyc clia may.

B Cong thuc tinh thong gié (Hinh 1):

o 018
JH
Va S’=1.10xS

P = Téng t6n that c6 tai va khéng tai, tinh
bang kW & 120°C

S = Dién tich cla I8 thédng gi6 14y vao, tinh
bing m?.

S’ = Dién tich cha I8 théng gié di ra, tinh
bang m2.

H = Do cao giiia I6 thong gi6 14y vao va dira
Coéng thuc nay phu hgp véi nhiét dé6 moi
trudng trung binh & 20°C va & d6 cao dudi
1000m

- May bién ap c6 cong suat 1000kVA

- Po=1780W, Pc(120°C)=9140W, nghia la
P=10.9kW

NE&u dd cao gilia 2 16 =2m, thi dién tich bé
mat 16 théng gi6 14y vao cén thiét 1a
S=1.4m2.

Né&u chung ta tuéng tugng cé tdm Iudi can trd

-12 -

7.2. Ventilation

B Determination of the height and area of
ventilation grills

¢ In the general case of natural cooling (AN)
the ventilation of the substation or of the
enclosure must ensure by natural convection
the dissipation of the heat produced by the
transformer’s total losses.

¢ In case of a no sufficiently ventilation
substation, appropriate ventilation will consist
of a fresh air intake opening of S section at the
bottom of the local and an air outgoing
opening S’ located above on the opposite wall
at height H meters above the intake opening
(figure 1 and 2).

¢ To ensure efficient cooling of the
transformer and sufficient air circulation, it is
essential to maintain a minimum height of 150
mm under the live section, by installing castors
or an equivalent booster

¢ It must be noted that restricted air
circulation  reduces the transformer’'s
continuous and short- term overload capacity.

B Formula for ventilation (figure 1):

g2 018
JH
and S'=1.10xS

P = sum of the transformer’s no-load and load
losses expressed in KW at 120°C.

S = area of the lower air intake opening (allow
for mesh factor) expressed if.m

S’ = area of the air outlet opening (allow for
mesh factor) expressed irf.m

H = height difference between the two
openings expressed in metre.

This formula is valid for an average ambient
temperature of 2L and an altitude of 1000m

Example:
- one single transformer 1000kVA

- Po=1780W, R at 120C =9140W,

i.e. P=10.9kW
If the distance between the grills=2m, then
S=1.4nf of net surface area necessary.
If we imagine a grill obstructing the air inlet by
30%; the air inlet grill surface area should



30% lubng khong khi di vao, thi dién tich bé
mat cla 16 thong gid 14y vao l1a 1.4mx1.4m
va dién tich cha 16 théng gi6 di ra la
1.4mx1.5m.

B Thdéng gié cudng buc (Hinh 2):

Can thi€t néu nhiét d6 moi trudng trén 20°C
hay phong nhd va kém thdong thoang dudc
Ung dung cho viéc qua tai thudng xuyén.
Quat c6 thé dudc diéu khién bdi bd cadm ling
nhiét va hoat dong nhu la quat hut théng gio
dat trén tran clGia phong

Luu lugng cla dong khi (m3/s) & 20°C
=0.1xP; Trong d6: P = T8ng tén that c6 tai va
khéng tai, tinh badng kW & 120°C.

Hinh 1 - Tram théng gio tw nhién
Figure 2 — Substation natural ventilation
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then be 1.4nx 1.4m, and that of the air outlet
should be 1.4m 1.5m.

B Forced ventilation (figure 2):

Forced ventilation of the substation is
necessary for ambient temperatures above
20°C or small or badly ventilated rooms for
applications with frequent overloads.

The fan can be controlled by a thermostat
controlled and operate as an extractor in the
top part of the room.

Advised flow (M/second) at 2T =0.1xP

P = sum of the transformer’s no-load and load
losses expressed in KW at 120°C.

Hinh 2 - Tram théng gi6é cwdng birc
Figure 2 — Substation forced ventilation



7.3. Cac dau néi

Céac dau ndi HV va LV di vao c6 thé dat
bén trén hay dudi day.

Pau néi bén MV dudc lam bang cap dan
dién.

Pau néi bén LV théng thudng dudgc lam
b&ng cap dan dién, nhung ciing cé thé
bang cach khac “rdt an toan” dung Thanh
doéng tién ché (PBT).

Céc trudng hgp cho thdy dung day céap
hay thanh déng phai dugc nang dé tranh
(ing sudt co trén cac dau c6t HV hay LV,
hay cac dau cdm HV.

Pau néi HV nén dat bén trén thanh ndi
tam giac. Pau ndi LV nén dat tai phan trén
cla may.

Chu y:

- Khoang cach gilia day cap HV, thanh
déng néi va bé mat clia béi day t8i thiéu
la 120mm ngoai trii trén bé méat bén HV
& do khoang hd t8i thiéu sé& dudc &n
dinh bdi dau cap HV.

- Khodng hd dén thanh tam giac HV bén
ngoai cling phai t6i thiéu la 120mm.

- Lép phu nhya phia ngoai, hay st dung
dau cdm plug-in khédng bao vé chéng lai
ti€p xuc truc tiép va khéng dugc cham
vao may bién ap khi né cé dién.

® May khong cé vd bao vé (IP00)

¢ Tiéu chudn dau néi HV va LV

- Pau day LV ra (hay vao) c6 thé dat phia
trén hay phia duéi (hinh 1 va 2)

- Pau day HV ra (hay vao) c6 thé dat phia
trén hay phia dudi (hinh 1 va 2)

Trong trudng hgp dau day ra (hay vao) tu

phia dudi thi can phai dat mét miéng dém

¢ NGi HV bang dau cadm plug-in (hinh 3)

¢ NGi LV bang 6ng dan dién tién ché

(hinh 4)

Vi tri 1dp dat don gidn héa that nhiéu néu

c6 thé, dé viéc diéu chinh, I4p rap va thao

d& dé dang.

- May bién ap khi ban trang bi sén thanh
déng tién ché

- Khé nang diéu chinh 13p dat nay khoang
+15mm cho 3 huéng

- Viéc n6i va thdo mat khoang mot gid
giup dich vu cung cép lién tuc.
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7.3. Connections

The incoming HV and LV connections can be
made from the top or the bottom.

MV side connections are made by cables

LV side connections are made conventionally by
cables, but can also be made using the “very
safe” alternative using Prefabricated Busbar
Trunking (PBT).

In all cases shown the cables or busbars must be
supported to avoid mechanical stress on the HV
or LV terminals or HV plug in connectors.

The HV connections should be made to the top of
part of the delta connection bars. The LV
connections are made at the top of the
transformer.

Warning:

- The distance between HV cables or busbars
and the surface of the winding should be at
least 120 mm except on the flat face of the HV
side where the minimum clearance will be set
by the HV terminal.

- The clearance to the outer HV delta bar should
also be a minimum of 120 mm.

- The resin coating, or the use of plug in
connectors does not give protection against
direct contact and the transformer must not be
touched when it is energized.

B Without metal enclosure (IP00)

¢ Standard HV and LV connections

- The outgoing (or incoming) LV conductors can
be made from above or below (figures 1 and
2).

- The outgoing (or incoming) HV conductors can
be made from above or below (figures 1 and 2)

In case of an outgoing (or incoming) conductors

from below it is necessary to put a spacer

¢ HV connections with plug in connectors (figure

3)

¢ LV connections using prefapricated electrical

ducting (figure 4)

On site installation is simplified as far as

possible, with very easy fitting, assembly and

dismantling:

- The transformer is delivered pre-equipped with
the PBT connection interface

- The possibility of adjusting on site by 15mm in
all directions

- Connection and disconnection is achieved
within an hour at most proving optimum
continuity of service.
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Thanh dém

Hinh 1-Tiéu chudn dau néi HV & LV phia trén
Figure 1— Standard HV and LV connections from above

Hinh 3-N&i HV bang dau néi cdm plug-in
Figure :~HV connections with plug in connectors

m May c6 vd bao vé IP21

¢ Tiéu chudn dau néi HV va LV (Hinh 1&2).

- Dau day LV ra (hay vao) phai di hudng
l&n ti dau c6t va nam dudi ndp vo bao vé.
Pau day LV khdng bao gi¢ di qua cudn
day cao ap va vé bao vé.

- Pau day HV ra (hay vao) cé thé di qua
bén trén (hinh 1) hay phia dudi (hinh 2).

¢ NOi dau day HV tu phia dudi

- Pau day HV ra (hay vao) cé thé di phia
dudi dén truc ti€p dau cot ndi (hinh 2).
Trong trudng hgp nay dau day di vao
dugdc dua qua canh clia phia dudi bén
phai nam & phia HV.

- 15 -

Hinh 2—Tiéu chun dau néi HV & LV phia dwi
Figure 2— Standard HV and LV connections from below

B With IP21 metal enclosure

¢ Standard HV and LV connections (figures 1
and 2)
- The outgoing (or incoming) LV conductors

must go upwards from the terminals under
the enclosure cover. The LV conductors
should never pass between the HV coils and
the enclosure.

The outgoing (or incoming) HV conductors

can pass above (figure 1) or below (figure 2).

HV connection from below

The outgoing (or incoming) HV conductors

can come from below directly to the

connection terminal (figure 2). In this case

incoming conductors are passed through the
removable flap door located at the bottom on



- Day cap HV phai dugc gili chat bén trong
vO bao vé bang cai kep (hinh 2).

Nén xac dinh tinh kha thi loai dau noi dé co

sy tuong quan gilia ti€t dién va ban kinh

uén cong cap vdi ché tréng trong vé che

bao vé.

¢ NGi HV bang dau cdm plug-in (hinh 3)

¢ NGi dau LV bang 6ng dan dién tién ché

(hinh 4)

Cha y:

Can xac dinh tinh phu hgp clia hang muc

bdo vé IP21 sau khi da khoan tdm dém

cach dién cho HV, LV va nhiing phan khac.

the right HV side.
- The HV cables must be fastened inside the
enclosure on clamp (figure 2).
It is advisable to verify the feasibility of thigoe
of connection in relation to the section and the
bending radius of cables and the space available
in the enclosure.
¢ HV connection by plug in connector (figure
3)
¢ LV connections using prefapricated electrical
ducting (figure 4)
Warning:
It is necessary to verify conformity with the 1P21
protection index after having drilled the
insulation gland plate for HV, LV and others.

A

Céap d&
Cables support

Cap d&

Cables support\

Hinh 1-Tiéu chuan dau ndi HV & LV phia trén
Figure 1— Standard HV and LV connections from above

4

Cables support

Céap do
Céap do

Cables suppor\

Hinh 3-Ni HV béng d4u néi cdm plug-in
Figure Z—HV connections with plug in connectors
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Hinh 2—Tiéu chuan dau néi HV & LV phia duéi
Figure 2— Standard HV and LV connections from below

Hinh 4-Néi LV bang PBT va vé bao vé
Figure 4-LV connections with PBT and enclos



8.Van chuyén va Luu kho - Handling and Storage

Van chuyén

May bi€n ap dudc trang bi cac phan du phong
dé van chuyén an toan.

m Nang chuyén bang day (hinh 1)

Dung 4 16 méc cdu dé nang may bién ap
khéng c6 vd bdo vé va 2 patte cdu cho may
bién ap co vo bao vé. Day nang khéng dudc
tao thanh géc trong I6n haon 60°.

m Nang chuyén bang xe nang (hinh 1&2)
Trudc tién kiém tra céng suat nang clia xe
nang. Néu phu hgp, dua cang nang vao dudi
ranh chan may sau khi thao rgi con lan ra.

m Kéo day
Khi kéo may bién ap c6 hay khéng c6 vé bao
vé nén kéo tt chan may bén dudi. Vi muc
dich nay nén 8 méi bén clia chan may cé 16
dudng kinh 27mm. C6 thé kéo theo 2 hudng:
doc theo truc chan may hay vuéng géc véi
truc chan may

m Lap rap con lan
¢ C& 2 viéc nang chuyén bang day (hinh 1)
¢ Hay nang chuyén bang xe nang (hinh 1

& 2)

Vi tri cang nang luén nam dudi chan may

- Pat g6 ké cao hon chiéu cao con lan va
may bi€n ap tua Ién go ké.

- Dinh vi nhiing céi kich ddi va lay gb ké ra.

- L&p con lan vao dung vi tri (con lan hai
chiéu).

- Ha thdp va dé cho may bién &ap tua lén
nhiing con lan cla chung.

Luwu kho
May bién ap phai dugc bao vé trong kho
tranh nudc rgi vao va cong viéc phat sinh bui
(xay dung nha, lam dudng v.v...). Néu may
bi€n ap khi giao hang cé nép nhya thi phai
gili nguyén nép nhya nay trong thgi gian luu
kho.

May bién ap c6 thé luu trii & nhiét dd xudng
dén 25°C.
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Handling

The transformers are equipped with
provisions for safe handling.

m Lifting with slings (figure 1)

Lifting is carried out using the 4 lifting holes

for a transformer without an enclosure and by
2 lifting lugs in the case of a transformer with

an enclosure. The slings should not form an
inside angle greater than 80

m Lifting with a fork lift truck (figure 1&2)

The lifting capacity of the fork lift truck should
first be checked. If suitable, the forks should be
inserted inside the base channels after
removing the rollers.

m Towing

Towing the transformer with or without
enclosure should be done from the underbase.
For this purpose hole of 27 mm. Diameter are
provided on every side of the
underbase.Towing can be done in two
directions: in the axis of the underbase and
perpendicular to that axis.

m Fitting the rollers
¢ Either by lifting with slings (figure 1)
¢ or by lifting with a fork lift truck (figures

1and 2)

In this case position the lifting forks in the

underbase channels.

- Place timbers of greater height than the
rollers under the channels and lower the
transformer on to them.

- Position jacks and remove the timbers.

- Attach the rollers in the desired position
(bidirectional rollers).

- Lower and remove allowing the transfomer
to rest on its rollers.

Storage
The transformer should be protected in
storage from water drops and dust
generating work (masonry, sanding etc...). If
the transformer is delivered with a plastic
cover which should be kept over the
equipment whilst it is in storage.

The transformer can be stored at a
temperature down to 6.



F maximum

Diém nang c ta xe nang
Fork lift truck lifting

Conlan
roll

Kich doi

Hinh 1-Nang béng day va xe nang
Figure I-Lifting with slings or fork lift truck

Hinh 2-L&p rap con lan
Figure 2-Fitting the rollers

9.Van hanh va bao du@ng - Commissioning and maintenance

Duwa vao van hanh

Kiém tra noi 14p d&t may bién ap kho

Piéu kién |&p dat: noi 1ap dat phai sach
va tranh bi ngap nudc, dac biét 1a khéng
dat vao vung nudc rdi ti tran nha. Phai
c6 bién phap théng gio dé giai thoat nhiét
phat ra t may bién ap.

Kiém tra may can cham séc trong thdi
gian dai: khi nao bui bam trén may bién
ap tuy theo théi ky cham séc, loai tru bui
nay badng may hut bui hay théi hét bui
bang may nén va lam sach bang may hut
bui.

Bao boc nhya dé ngan can bui, dinh &c,
boulon, vong dém lot vao v.v... phai gil
(duy tri) dén khi déng dién (cap ngudn).
(khi ndi dau cot thi nhat va thd hai, xé
rach ting phan).

Commissioning

Check points when installing a cast

resin transformer
m Installing conditions : installing place must be

clean and free from care of submersion under
water, especially not exposed water drops from
a ceiling of it. There must be a ventilation

means for getting rid of the heat generated
from a transformer.

Check of a transformer being taken custody for
long term : When dusts are deposited on a
transformer according to long term custody,

eliminate dusts by a vacuum cleaner or blow
away dusts by compressor, and wipe it by a dry
duster.

m A vinyl package for preventing from inserting

of dusts, screws, nuts, washers and etc, must be
maintained until power is on after installation.
(when connection of 1st and 2nd terminals,
tear off partly)

Momen xoan dau c8t ndi déng — Torque for copper Terminal connection

Don vi - unit (N.m)

Bulbng — Bolt M10 M12

M16

Momen — Torque 10 20

35
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Momen xo4n dau c6t néi thép - Torque for steel Terminal connection

Don vi - unit (N.m)

Bulong — Bolt M10 M12

M16 M20

Momen — Torque 20

80 160

Kiém tra trudc khi dua dién vao

m LAy bao boc nhya, va ki€m tra tinh trang
dau néi, khoang cach canh dién, co
nhiing chat la hay khéng, trang thi€t bi cé
bi hu hai hay khong, va momen cla
boulon.

m Kiém tra d4u ndi diéu chinh phu hgp véi
nhan may hay khéng.

Check points before receiving power

m Get rid of a vinyl package, and check

connection status, insulating separation,
distance, whether alien substances remain,
whether a component is damaged, and bolt
torque.

m Check whether tap connections accord with

that of a label.

m Do dién trd cach dién sl dung dong hé do ohm (DC 1000V Megger) nhu sau:
Measure insulations using an insulation ohmmeter@OO0V Megger) like below:

Vi tri do Gia tri giéi han
Measuring point Limit value
Cuon cao —dat . 250 Mohm

High voltage coil — grounding

Cuon ha - dét. . 50 Mohm

Low voltage coil — grounding

Cubn cao - cudn ha

High voltage coil — Low voltage coil 250 Mohm

m Khi gia tri do dugc thdp hon céc gia tri
trén, kiém tra do6 &m, néu dung, sdy kho
lai, va do dién tr6 cach dién lai l1an nia.
Tuy nhién néu viéc do dién trd cach dién
van thdp hon gia tri giéi han xin lién hé
v@i dich vy sau ban hang.

Bao duwdéng

m Trong tinh hudng may dang van hanh,
théi sach bui bdng may nén khi khé mbi
nam. Thdi ky lam sach tuy thudc vao
hoan canh. Kiém tra cac boulon bat may
bang c3-1&8 can lyc trong lic thuc hién
cOng viéc bao dudng.
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m When measuring values are below than above

values, check humidity, and if it is, get rid of

humidity by dryer, and measure an insulation

resistance again. Nevertheless if a measured
insulation resistance is below than the limit

value, contact with the A/S (after-sale service)
department.

Maintenance

m In case of general operating circumstance, get

rid of dusts and blow away over deposited
dusts by dry compressor every year. Cleaning
term depends on circumstances. Check
engagements of bolts by a torque wrench
during performing a maintenance work



10.Pac tinh ky thuat — Technical Specifications

m Tiéu chuan ché tao : IEC-60076-11-2004

m Cong suat : 400kVA dén 2500kVA

m Tan sb6: 50Hz

m Dién ap so cap : 22-15KV hodc 22KV
hoac 35 KV

m Dién ap tht cp : 0,4kV

m Diéu chinh : +2x2,5%

m Capcachdién:CépF

B Manufacture Standard:IEC-60076-11-2004

m  Capacity : 400kVA to 2500kVA

m Frequency : 50Hz

®  Primary voltage

or 35KV

m Secondary voltage : 0.4kV

m Tappings #2x2.5%

m Insulation class : F class

: 22-15KV or 22KV

m Do ting nhiét do : 100°K m Temperature rise : 108
L
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Cong su at Dong dién A Ténhao | Ténhao | Piénédp | Trong Kich th wérc bao
KVA khéng |ngan mach [ngan mach| |wong (mm)
tai & 120°C
(Rated Current) P120 U(%) | G(kg)
(Rated Po(W) (load |( Tgteggef;ce (Weight) Main dimensions
Capacity) | o1, (15kv) | 1, (0,4kV) ('l\loc;;’)‘d |osses) w L H A
400 10,5 15,4 909,3 1660 2620 38 2350 920 | 1610 | 1630 | 820
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560 14,7 21,6 909,3 1660 5135 5,3 2350 920 1610 | 1630 | 820
630 16,5 24,2 909,3 1660 6500 6 2350 920 1610 | 1630 | 820
750 19,7 28,9 1082,5 2050 8500 6 2450 920 1650 | 1760 | 820
1000 26,2 38,5 1443,4 2415 10000 6 2950 920 1680 | 1800 | 820
1250 32,8 48,1 1804,2 2785 11500 6 3600 920 1840 | 1860 | 820
1600 42 61,6 2309,4 3255 13500 6 4460 920 1990 | 1930 | 820
2000 52,5 77 2886,8 3990 15000 6 5200 1170 | 2060 | 1950 | 1070
2500 65,6 96,2 3608,4 4680 18500 6 6200 1170 | 2230 | 2040 | 1070
Cong suat Dong dién | Ténhao | Ténhao | Diénap | Trong Kich th wérc bao

KVA A khéng t & [ngan mach |ngan mach| lwgng (mm)

& 120°C
Po(W) P«120 Ui (%) G(kg)
(Ratgd (Rated Current) | (No-load (load (Impedance|(Weight) (Main dimensions)
Capacity) (35Ilkv) (o,zllzk v losses) |osses) voltage) W L H A

750 12.3 | 1082.5 2430 8400 6 3500 960 1880 | 1740 | 820

1000 16.4 | 14434 2700 9660 6 4100 920 1940 | 1890 | 820

1250 20.6 | 1804.2 | 3150 13400 6 4640 920 1970 | 1980 | 820

1600 26.3 | 2309.4 3600 14100 6 4970 1170 | 2030 | 2140 | 1070

2000 32.9 | 2886.8 4230 16600 6 5940 1170 | 2120 | 2280 | 1070

2500 41.2 | 3608.4 4950 20000 6 7210 1310 | 2240 | 2280 | 1070

-21 -




Céc dung sai theo tiéu chudn IEC - Tolerances in accordance with IEC standard

1. a. T6ng tén hao

+10% téng tén hao

1. a. Total losses

+10% Tolal losses

b. Tén hao khéng
tai hoac co tai:

+15% t8n hao khéng
tai hodc co tai véi diéu
kién 1a dung sai téng
t6n that khéng vugt
qua.

b. load or no-load loss]

+15% of each load or ho-
load losses, provied that the
tolerance for total losses |s
not exceeded

2. TT1é dién ap 2. Voltage ratio
Ti 1& dién 4ap danh | DuGi cac gia tri sau: Rated voltage ratio (o[ The lower of the folowing
dinh (8 ndc dinh | a. +0.5% gi4 tri dinh principal tapping) values: .
mic) G i dinh T a. +0.5% for principal value
m ?qf“ !rl 5 s b. +1/10 of actual
b. ty 1& phan tram cua percentage impedance on

ti 16 dién ap qui dinh
tuong ducong +1/10 cla
phan tram dién ap
ngdn mach dinh muc
do dugc

the principal tapping

Ti 1& dién ap & nac
diéu chinh khac:

+1% trud cac trudng
hgp ngoai |1 dac biét

Voltage ratio on othe
tapping

I +1% except special cases

3. Bién ap ngén mach
tai dong dién dinh muc

+10%

3. Short-circuit voltage at+10%

rated current

4. Pién ap ngadn mach
tai nhiing nac diéu
chinh khac

+15% gia tri cho phép
déi véi nac diéu chinh
nay

4. Short-circuit voltage at+15% rated value for thi

other tappings

[72)

tapping

5. Dong khong tai

+30% dong khong tai
qui dinh

5. No-load current

+30% rated no-load current

6. Mtic do 6n

Khdng c6 dung sai

6. Noise level

No tolerance

11.Yéu cau thong tin dat hang — Inquiry, Order

Tiét muc Nbi dung ltems Content
Loai Type
Céng suit KVA Rated capacity | KVA
S6é pha 03 Number of Three phases
phases
Tan s6 50 Hz Frequency 50 Hz
Pién apsacap |[J 15 [J 22 [ 35 [ 22&15 HV rated [115 [] 22 [] 35 []22&15
( KV) Hodac khac voltage (KV) others
N&c diéu chinh |[] £5 [] +2x2,5% HV tapping (1 +5 [ +2x2,5%
bén so cép [] Hoac khac rang [] Hoac khéac
pién ap thu cap |[J 0.4 ] 0.69 LV rated [] 0.4[] 0.69
(KV) voltage (KV)
Phuong phap ] Khdng bd diéu chinh Changing With off-circuit tap changing
diéu chinh method With on-circuit tap changing
[] Cé6 bd diéu chinh
T& dau day [ Dyn-11 [ Yyn-0 Connection [ Dyn-11 [ Yyn-0
[] Yd-11 [] Ynd-11 symbol [1 Yd-11 [] Ynd-11
pién ap ngan Short-circuit
mach (%) L1 4 e U 8 impedance(%) L1 4 e U 8
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Céap cach dién Insulation
U ¢ Uy class U ¢ Uy
Phuadng phap L] Ty nhién Cooling L1 Air natural(AN)
lam mat [1 Quat cudng btic method ] (AN)/Air-forced(AF)
Cép bao vé [1!P00 [ IP20 ]1P30 [7]IP23 | Protection J!Po0] IP20 L] IP30 [ IP23
degree
Vat liéu votu [] Thép vdi son tinh dién Enclosure [] Steel sheet(with static paint)
1 Thép khéng ri material 1 Stainless steel sheet
Pong ho nhiét
do va hop diéu |Ld Béng hé nhiét do L1 Temperature thermometer
khién nhiét do
[] Béng hd diéu khién nhiét do ] Temperature controller
[ Khéng L] None
Quat 1Co 1. Khdng Fan 1Yes 1. No
Hinh thiic cla |7 Théng thudng Form of ] Conventional
dién ap hadira | Khéac outgoing —_Other
Tinh b6 cao E Th&p han hodc bang 1000 Service |j_1'000 and lower
trang | so vdi conditions
chung | mat
nugc
bién
Nhiet | [ 40 L1 40
do I6n
nhat
Nhiét
doé nhd | [I-5 ( trong nha) L1 -30(ngoai [J-5 (indoors) 1 -30(outdoors)
nhat trGi)
Trong
nha/ [0 Trong nha []Ngoai trgi [1 Indoor [ 1 outdoor
Ngoai
trgi
Poéng goi Packing
S6 lugng dat Quantities
hang ( May) ordered(unit)
Thdi gian giao Time of
hang delivery
Phuong tién Delivery taking
giao hang

Van chuyén

Transportation

Piém giao hang

Delivery point

Pic diém khac

Miscellaneous
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