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Cast Resin Transformers

Power Transmission & Distribution

1. M4y Bién Ap Kho LS (Han Qudc) — LS’s Cast Resin Transformer

1.1. Chiu Itra - Fire resistant

Cudn day dugc diic biang nhua Epoxy véi dic tinh khong bit Ita, tw dap tit Iira va chdng chay do tia Ita dién.

The cast coil with Epoxy resin with non-flammable characteristics has a self-fire-extinguishing performance, to
be free from a fire from electrical sparks.

1.2. Luc ngdn mach cao hon - Higher short circuit strength

Cudn day dic nhua Epoxy c6 siic bén cd va dién cao k&t hop véi két ciu may viing chic chiu dung dugc Iuc do ngén
mach gy ra, do va cham bé ngoai va cac rung dong khac thudng.

The cast coil with Epoxy resin with the high electrical and mechanical strength is manufactured in a robust
structure against an electromechanical force occurring during short circuit, external impacts, and abnormal
vibrations.

1.3. Chdng am - Moisture proof

Cudn day dtic nhua Epoxy lam ting stic bén chit cich dién va khong 1am gidm tinh cich dién chat do hoi 4m giy ra va
nhiing phan ting lam lao hoéa vat liéu cach dién, ngay ca sau mot thdi gian dai khong bao duGng.

The cast coil with Epoxy resin has an enhanced dielectric strength and doesn’t suffer from the
deterioration of dielectric property due to humidity and the aging effects of insulating materials, even after a
long term without maintenance.

1.4. Kich thudc gon - Compact size

Kiéu dang nhd gon va trong lugng nhe dudc thé hién qua miu thist k&, qua hinh dang cudn day dugc dic nhua Epoxy
du6i mdi trudng chan khong va vat lieu cach dién tot.

Compact size and lightweight type can be embodied by designing and manufacturing the coil by casting in a high
vacuum using Epoxy resin and insulating materials with good dielectric strength.

1.5. Kha ning qua tai cao - High overload capability

Cudn day dic nhua Epoxy c6 hé so thdi gian gia nhiét cao vi the c6 thé chiu dudc s qua tai cao hon.

The cast coil with Epoxy resin has a high thermal time constant factor, therefore it can endure much higher
overloads for a short time.
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1.6. Ton that thap, d6 on thap - Low loss, low noise

Ton thit thap, do dn thap dugc thé hién bing viec sir dung tole silic it ton that va vat lieu cich dién tot.

Low-loss and low-noise are embodied through the optimal compact design using silicon steel of lowloss and
good insulating materials.

1.7. Bdo dudng dé dang- Maintenance free
Khdng can kiém tra méc diu ciing nhu thir nghiém miu dau.
No checking of oil level or no dielectric test oil.

Cubn day diic nhua khong lam gidm dic tinh cich dién do 4m u6t va do 4m, vi thé d& dang kiém tra va bio quin may
bién ap ké ca cudn day.

The cast coil with Epoxy resin doesn’t suffer from the deterioration of an insulating proper tydue to humidity and
moisture, therefore it is easy to inspect and maintain a transformer including the coil.

1.8. Moi trudng an toan - Environmentally safe
Khdng phat sinh dau hay khi doc vao khi quyén.
No emit of oil or toxic gases into the atmosphere.

Doi véi may bién ap dau thi d& bi © nhi€ém modi trudng hon do dau chay ri ra.
Comparing to an oil-immersed transformer, it is free



2. Ung dung — Applications

Cast Resin Transformers

M4y bién dp kho LS duoc sir dung trong nhiéu linh vyc. 0 day c6 thé chi 1a mot vai vi du.
LS cast resin transformers be used in various fields. Here rare just a few possible application.

- Tram bi€n 4p trong nha va ngdi troi.
Indoor and outdoor unit substations.

- Toa nha thuong mai
Commercial buildings.

- Trong bénh vién.
Hospitals.

- Trung tAm mua sim
Shopping centers.

- San bay
Airport.

- Ngudn cung cip nudc.
Water supplies.

- Ngudn cung cip niing lugng.
SCR Power supplies.

- Trong dudng him — Hé thong tau dién ngam.
In tunnel - Subway system.

- Trén san ngoai khdi — Dan khoan diu, tau bién.
Off-shore flatfroms — Oil drilling, on ships.

-Trong cdc nha may.
In plants.
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3. CAu tric — Construction

Cast Resin Transformers
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DPAu c6t cao ap — HV coil

1. | PAucotha ap — LV terminal 7. | Cudn cao ap — HV coil

2. | Méc cAu mdy — Lifting lugs 8. | Cudn ha dp — LV terminal

3. | Xa kep 16i tore - Frame 9. | PAu noi diéu chinh — Tap terminal link
4. | Lbi tore - Core 10. | Thanh ndi pha — Phase connection lead
5. | Cin dém - Spacer 11. | Thanh ndi pha — Bed frame

6.
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4. Phu kién — Accessories

4.1. Phukién co ban - Standard Accessories

- Pau cot bén cao.
HYV terninal.

HV terminals LY teminals

-Pau c6t bén ha
LV terninal.

- Méc ciu
Lifting lugs

- Tiép dat
Grounding terminal.

- Bién c4nh bio
Danger label.

- Piu ndi diéu chinh
Tap terminal link.

- Nip bdo vé
Protection cap. Danger label

- TAm 16t chong rung
Anti-vibration pads

Anti-vibration pads
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4.2. Phy kién tuy chon - Optional Accessories

- Banh xe. Wheels Cooling fan
Wheels.

- Quat lam mat
Cooling fan.

N R ‘A N
-biéu khién nhiét 3o

Temperature controller

- B0 bao nhiét do

Temperature indicator Temperature controller Temperature indicator

“ . TEMP. INDICATOR . °
(5-300)
. (s
e 0
L li NAMIL ENGINEERING [ ]
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5. Cong nghé - Technology «*6 ,

5.1. Ldi tir - Magnetic core

- Loi tir dude 1am tir nhitng 14 tole silic dd dudc dinh huéng dugc bdo vé bing dxit v co.
The magnetic core is made from laminations of grain oriented silicone steel insulated with mineral oxide.

- Sy chon Iva cp tole, mau cit tole va phuong phap lip 16i tole gitip gidm t6i thi€u mic ton that va dong khong
tai cling nhu tao nén d6 dn rat nho.

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 avery low noise level.

- Sau khi Iip tole, d€ bio vé chdng an mon st dung nhuya alkyd cip F dugc siy trong 10.
Once assembled, it is corrosion protected using a class F, oven-dried alkyd resin.

- Cit chéo 45 dd, x&p 16p
Mitred type adopts 45 degrees cuts, multistage step-by-step stacking.

- Khong c6 dot 16 trén xa, k&t cAu tAm ndi
No punching holes on yokes, connecting plate structure.

5.2. Cudn day - Windings

- TAt c4 cudn day ha 4p va cao 4p dugc lam bing dong 14 hodc nhdm 14. Pién 4p giita 16p 1a thap, trong khi
kha ning chiu dung I16p 1a 16n. Pién 4p chiu xung cao. Pién khdng ciia dién 4p cao va ha 1a gidng nhau. Khong
c6 géc xodn. Ampe vong clia diy cao va ha dugc thdp nhit, cudn day chiu khd ning ngin mach. Do d6 chiing
van hanh tin cdy.

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.

- Piic nhura epoxy lic chan khong cao, cudn diy ha va cao c6 hiéu suat dién va cd tot. Phong dién cuc bd thiap
hon 5 PC.

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 Spc.

- Cudn day ha va cao c6 thé trang bi thdng gié qua theo yéu ciu sy tiéu tan nhiét. Nhya cich dién bé mit day
trung binh 13 2 - 2,5mm, ddm bdo su ting nhiét dd va sitc bén clia cudn day va vitng chic tho 30 nim.

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.
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- B&i vi bot thach anh vao nhua epoxy va s¢i thliy tinh bén trong dém diu va ngoai cudn diy, ching c6 kha
ning tiéu tin nhiét, chong cu @6 4m va chdng cu ngon lta. Khdng can lo ling vé ton thuong. Chiing c6 thé lam
viéc binh thuting dudi @6 4m 100%. Hi¢u suit chdng ci chdy chdp nhin theo BS7806F2.

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.

- Bén trong ctia cudn diy ha va cao dudc han tv ddng va ngin nglra xung dot vGi chay nhd.
The interior of low and high voltage windings are creadibly welded automatically and protectively by argon with
low resistance .

- Mitic cach dién cap F va H. Gi6i han nhiét d6 soi va su két hop thiét k& theo yéu cau cu thé khach hang.
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.
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. Thong s& k§ thuat — Technical data

- Tiéu chuén ché tao : IEC - 60076 — 11.
Manufacture Standard: IEC — 60076 -11.

- Cong suat: 50kVA d&én 15000kVA
Capacity: 50kVA to 15000kVA

-Tan s6 : 50Hz
Frequency : 50Hz

-Pién 4p so cap: 22(6.3) KV
Primary voltage: 22(6.3) KV

-Pién 4p thit cap: 0,4kV
Secondary voltage : 0.4kV

-biéu chinh : + 2x2,5%
Tappings : +_2x2.5%

-Cipcachdién: CapF
Insulation class : F class

- b6 Tang nhiét do : 1000K
Temperature rise : 1000K

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

l.a. Tong ton hao +10% tdng tdn hao

Total losses +10% Tolal losses

b. T6n hao khong tai hoidc c6 tai: +15% t8n hao khong tai hodc c6 tai v6i didu kién 14 dung sai
load or no-load loss: tong ton that khong vugt qua.

+15% of each load or no-load losses, provied that the
tolerance for total losses is not exceeded

2..Til¢ dién ap
Voltage ratio

Ti 1& dién 4p danh dinh (8 nic dinh | Du6i cic gia tri sau:

muc) a. +0.5% gia tri dinh mic qui dinh

Rated voltage ratio (on principal b. Ty 1& phan trim clia ti 1& dién 4p qui dinh tuong duong

tapping) +1/10 cia phan trim dién 4p ngdn mach dinh mic do
ducc

The lower of the folowing values:
a. +0.5% for principal value
b. £1/10 of actual percentage impedance on the principal

tapping
Ti 1é dién 4p & nic diéu chinh khac: +1% trir cac trudng hop ngoai 1€ dac biét
Voltage ratio on other tapping + 1% except special cases
3. Pién ap ngan mach tai dong dién +10%

dinh miic
Short-circuit voltage at rated current | 4109,

4.Pién ap ngdn mach tai nhig nac | 15% gid tri cho phép ddi v6i nac diéu chinh nay
diéu chinh khac 15% of each load or no-load losses, provied that the

Short-circuit voltage at other tappings tolerance for total losses is not exceeded

5. Dong khong tai +30% dong khong tai qui dinh
No-load current +30% rated no-load current
6. Mitc do on Khong c6 dung sai
Noise level No tolerance
13
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7. Chdt lugng dam bdo — Quality Assurance

Tiéu chudn duoc cong nhan
Recognized Standard
(IS09001)

Chuong trinh ddm bdo chét lugng
Quality Assurance Program

i

Vit li¢u trong qud trinh thit nghiém
Material Incoming Test

Trong qud trinh thanh tra
In Process Inspection

Két thiic thit nghiém
Final Test

Routine Ti

Resistance Measurement

Temperature Rise

g Short Circuit Capability
Ratio Impulse

Audible Sound Level
Polarity & Phase Relation

No Load Loss & Excitation ! Certificates

Current

Impedance Voltage & Load
Loss

Applied Voltage

Induced Voltage

Winding Insulation Resistance

9. Partial Discharge
(below 10 p.c)

¢ « @ KEMAX

15014001, |50 2001
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Cast Resin Transformers
8.Van chuyén va luu kho - Handling and Storage
8.1 Van chuyén - Handling

- M4y bién 4p dudc trang bi cic phan du phong d€ van chuyén an toan.
The transformers are equipped with provisions for safe handling.

- Nang chuyén bing day (hinh 1) - Lifting with slings (figure 1)

Diing 4 16 méc cdu dé ning may bién 4p khong c6 vd bdo vé va 2 patte cdu cho may bién 4p c6 vo bao vé.
Day nang khong dugc tao thanh goc trong 16n hon 600.

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 60°.

- Nang chuyén bing xe nang (hinh 1&2) - Lifting with a fork lift truck (figure 1&2)

Trudc tién ki€m tra cong sudt ning clia xe nang. N&éu phii hop, dua cing ning vao dudi rinh chAn mdy sau khi
thdo rdi con ldn ra.

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.

- Kéo day - Towing

Khi kéo mdy bi€n 4p c6 hay khong c6 vé bdo vé nén kéo tir chin mdy bén dudi. Vi muc dich ndy nén & mdi
bén ctia chan may c6 18 dudng kinh 27mm. Cé thé kéo theo 2 hudng: doc theo truc chin mdy hay vudng gbc vdi
truc chan may

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.

- Lip rap con lin - Fitting the rollers

C4 2 viéc nang chuyén bing day (hinh 1) - Hay ning chuyén biing xe ning (hinh 1& 2)
Either by lifting with slings (figure 1) or by lifting with a fork lift truck (figures I and 2)
- Vi tri cang nang ludn nim dudi chAn miy

In this case position the lifting forks in the underbase channels.

+ Pt gd ké cao hon chiéu cao con lin vaimdy bi€n 4p tia 1én gd ké.
Place timbers of greater height than the rollers under the channels and lower the transformer on to them.

+ Dinh vi nhitng cdi kich d6i va 13y gb ké ra.
Position jacks and remove the timbers

+Lip con lin vdo ding vi tri (con lin hai chidu)
Attach the rollers in the desired position (bidirectional rollers).

+Ha thap va dé cho mdy bién dp twa Ién nhitng con lin clia ching.
Lower and remove allowing the transfomer to rest on its rollers.
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8.2 Luu kho - Storage

- M4y bién 4p phai dugc bdo vé trong kho tranh nudc roi vao va cong viéc phat sinh bui (xy dung nha, lam
dudng v.v...). Néu mdy bi€n 4p khi giao hang c6 nép nhua thi phai giit nguyén nip nhua nay trong thdi gian luu
kho.

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.

- M4y bién 4p c6 thé luu trit & nhiét @6 xudng dén -25°C.

The transformer can be stored at a temperature down to -25°C

Con ldn
Roll

=
21 Kich doi

Dién‘nﬁng cﬁal&e nang
Fork lift trick lifting

Hinh 1 - Nang bing diy va xe nang Hinh 2 - Lip rdp con lin
Figure 1 - Lifting with slings or fork lift truck  Figure 2 - Fitting the rollers

9. Lip dit va hoat dong - Installation & Operation
9.1. Tong quat - General information

- Do khong c6 chat dién mdi 16ng va cach xit 1i chay tuyét vi, khong cin dé phong chdy nhung cAn 1am theo
nhitng quy dinh sau:

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:

- Khong nén dit mdy bi€n 4p & ving cé nguy co ngap lut.
The transformer should not be installed in a flood hazard area.

- B0 cao khong qua 1000 mét trir khi c6 do cao cao hon thi dugc xac dinh vao lac tham do.
The altitude should not be above 1000 meters unless a higher altitude is specified at the time of inquiry



Cast Resin Transformers

- Nhiét 6 moi trudng giGi han trong khodng sau:
The ambient temperature for the transformer to be within the following limits:

+ Nhd nhat: -25°C
Minimum: -25°C

+ Lén nhat: +40°C
Maximum: +40°C

- Nhiét d6 moi trudng cho may bién 4p kho tiéu chuin dudc thi€t k& theo IEC726:
Standard transformers are designed in accordance with IEC726 for an ambient temperature of:

+ L6n nhat: 40°C
Maximum: 40°C

+ Trung binh ctia ngay: 30°C
Daily average: 30°C

+ Trung binh ctia nim: 20°C

Yearly average: 20°C

- Vi trf thong gi6 phai gidp tiéu tan tdn that tong clia may bién 4p.

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

- Trong khong khi 6 nhi&ém ning (diu may gia cong kim loai, bui din dién) khong khi vao ti€p xic vdi thiét bi
nén dugc lam sach n&u c6 th€ (qua bd loc, loc dau vao clia khong khi bén ngoai qua dudng Ong).

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)

- M4y bién 4p ngay c4 c6 vd bao vé IP21 ciing dudc thi€t k& dé 14p dit trong nha.
The transformer even with IP21 metal enclosure is designed for an indoor installation.
- Nén du phong cho céc diu ndi va cic 18 két noi.
Provision should be made for access to connectors and tapping links.
* Khong c6 vo bdo vé (IP0O0) (Hinh 1)
Without enclosure (IP00) (figure 1)
Trong két cAu nay, mdy bi€n 4p phdi dudc bio vé chong lai nhitng ti€p xtic, va cham tryc tiép.
In this configuration, the transformer must be protected against direct contact.
Ngoaira - In addition:
- Phai c4n than trdnh nhitng noi c¢6 nudc roi vio may (vi du: hoi nudc ngung tu tir dudng 6ng dit bén trén)

Care must also be taken to eliminate risks of water drops on the transformer (example: condensation from
overhead pipings).

- Duy tri khodng hé i thi€u dén tudng xay, theo bang sau diy:

17
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Maintain minimum clearance to the walls according to the following table:

Cép cach dién Kich thwérc - iimensions
Trcratian Lo
m(ol:{;t)wu Tudng bao boc i l}Lu:(')’i thong gi6
Full wall Ventilation grill
12 120 300
1'7.5 220 300
2 226 366

Hinh 1 - Kho4ng cach Idp dat khong c6 vo bao ve IPO0
Figure 1 - Installation distance without enclosure 1P0O0
* Co6vdbao ve (IP21) (Hinh 2)

With IP21 metal enclosure (figure 2)
Duy tri khodng cach tdi thi€u 1a 200mm tir mit ngoai v bdo vé dén tudng xay dung d€ ddm bio di lam mat.
A minimum distance of 200mm between the exterior of the enclosure and the walls of the building should be

maintained to ensure adequate cooling.

566
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Cast Resin Transformers
Hinh 2. Kho4ng c4ch Idp dat khong c6 vo bao vé IPO0

Figure 2 - Installation distance with enclosure

9.2. Thong gid - Ventilation

- X4c dinh chiéu cao va dién tich 15 thdng gid.

Determination of the height and area of ventilation grills.

- Trudng hop 1am mat ty nhién (AN), su thdng gi6 clia tram hay vé bdo vé phdi ddm bao tinh d6i luu ty nhién,
lam tiéu tdn nhiét sinh ra do t&n that tong cong ctia mdy.

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.

- Trudng hop tram khong di thdng gi6, su thdong gié thich hgp bao gdm luong khdng khi mat 14y vio qua tiét
dién S § day tram va luong khong khi 13y ra qua ti€t dién S’ & phia d6i dién bén trén, tng véi dd cao H so véi 161
khong khi vao.

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.

- P& d@Am bio 1am mat c6 hiéu qua cho mdy bi€n ap va su luu thong khong khi dd,  thi cAn phai gitt mot
khoang khong dudi ddy mdy tdi thiéu 1a 150mm, bing cdch lip nhitng bianh xe hay nhifng con ning
tuong duong.

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.

- Chii ¥ riing su luu thong khdng khi bi han ché s& 1am gidm cong sudt qud tdi va cdng suit thyc clia may.

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

* Thong gié cudng bic - Forced ventilation:

- Cin thiét n€u nhiét @6 moi trudng trén 20°C hay phong nhd va kém thong thodng dudc ing dung cho viéc qua
tai thuGng xuyén.

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

- Quat c6 thé dugc diéu khién bdi bd cdm tng nhiét va hoat dong nhu 1a quat hit thong gié dit trén tran cla
phong

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

room.

- Luu Iugng ctia dong khi (m3/s) & 200C = 0.1xP; Trong d6: P = Téng t&n that c6 tii va khdng ti, tinh bing kW
& 120°C.

Advised flow (m3 /second) at 20°C =0.1xP P = sum of the transformer’s no-load and load losses expressed in
kW at 120°C.

9.3. Cach dau noi - Connections

19
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Céc dau noi HV va LV di vao c6 thé dit bén trén hay dudi ddy.

The incoming HV and LV connections can be made from the top or the bottom.
PAau ndi bén MV dugc 1am bing cip din dién.

MV side connections are made by cables

[T

PAu ndi bén LV thdng thudng dudc 1am bing cip din dién, nhung ciing c6 thé bing cich khic “rat an toan”
diing Thanh ddng tién ché& (PBT).
LV side connections are made conventionally by cables, but can also be made using the “very safe” alternative

using Prefabricated Busbar Trunking (PBT).

Céc trudng hop cho thiy ding diy cdp hay thanh ddng phai dugc ning dd tranh ng suit co trén cic dau cot
HV hay LV, hay cidc ddu cim HV.

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.

PAu ndi HV nén ditbén trén thanh ndi tam gidc. Pau ndi LV nén dit tai phan trén clia mdy.
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.

Chi v - Warning:

Khoang cach gifta day cip HV, thanh déng ndi va bé mit clia boi day t6i thi€u 12 120mm ngoai trir trén bé mit
bén HV & d6 khoang hd t5i thiéu s& dudc 4n dinh bdi dau cap HV.

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 .

Khoang hé d&n thanh tam gidc HV bén ngoai ciing phai t6i thi€u 13 120mm.

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

L&p pht nhua phia ngoai, hay st dung ddu cim plug-in khong bdo vé chdng lai ti€p xiic truc ti€p va khong
dudc cham vao mdy bi&n 4p khi n6 c6 dién.

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.

e May khong c6 vo bao vé (IP00) - Without metal enclosure (IP00)
- Tiéu chuéin diu ndi HV va LV
Standard HV and LV connections

+Pau day LV ra (hay vao) c6 thé dit phia trén hay phia dudi

The outgoing (or incoming) LV conductors can be made from above or below
+Pau day HV ra (hay vao) c6 thé dit phia trén hay phia dusi
The outgoing (or incoming) HV conductors can be made from above or below
Trong trudng hop dau dy ra (hay vao) tir phia dudi thi cAn phdi dit mdt mi€ng dém
In case of an outgoing (or incoming) conductors from below it is necessary to put a spacer
- N&i HV bing diu cim plug-in
HYV connections with plug in connectors
- N6i LV bing 6ng din dién tién ché&
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LV connections using prefapricated electrical ducting

Vi trf 1ip dit don gidn héa that nhiéu néu c6 thé, d€ viec diéu chinh, 13p rap va thdo dd dé dang.
On site installation is simplified as far as possible, with very easy fitting, assembly and dismantling:

- M4y bién 4p khi ban trang bi sin thanh ddng tién ché&
The transformer is delivered pre-equipped with the PBT connection interface.

- Kha ning diéu chinh 13p dit nay khodng -15mm cho 3 huéng
The possibility of adjusting on site by 15mm in all directions

- Viéc ndi va thdo mat khodng mot gid gitp dich vu cung cap lién tuc.
Connection and disconnection is achieved within an hour at most proving optimum continuity — of service.

¢ May c6 vo bao vé (IP21) - With IP21 metal enclosure

- Tiéu chudn diu n6i HV va LV
Standard HV and LV connections

- Piuday LV ra (hay vao) phdi di huéng 1én tir ddu cot va niim dudi nip vo bio vé. PAu diy LV khong bao gid
di qua cudn day cao ap va vo bao vé.
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.

- Pauday HV ra (hay vao) c6 thé di qua bén trén hay phia dudi.
The outgoing (or incoming) HV conductors can pass above or below.
- Noi dau day HV tir phia du6i
HYV connection from below
- Piuday HV ra (hay vio) c6 thé di phia du6i dén tryc ti€p ddu cot ndi. Trong trudng hop nay dau day di
vao dugc dua qua cdnh clta phia dudi bén phdi ndm & phia HV.
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
the right HV side.

- Day cap HV phéi dugc giit chit bén trong v bdo vé bing cai kep.

The HV cables must be fastened inside the enclosure on clamp.
- Nén x4c dinh tinh kh3 thi loai diu ndi d& c6 su tuong quan giita ti€t dién va ban kinh udn cong cip véi
chd trong trong vo che bio ve.

It is advisable to verify the feasibility of this type of connection in relation to the section and the bending radius
of cables and the space available in the enclosure.

- N6i HV bing diu cim plug-in.
HYV connection by plug in connector.

- N&i dau LV bing 6ng din dién tién ché.
LV connections using prefapricated electrical ducting.

Chi v - Warning:

Can x4c dinh tinh phit hdp cia hang muc bdo vé& IP21 sau khi da khoan tAim dém cich dién cho HV, LV
va nhitng phin khac.
It is necessary to verify conformity with the IP21 protection index after having drilled the insulation gland plate

for HV, LV and others.
LS
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10. Van hanh va bao dudng - Commissioning and maintenance

10.1. Pua vao van hanh - Commissioning:

Kiém tra ndi lip dit may bién ap khd
Check points when installing a cast resin transformer

- Piéu kién lip dit: noi lip dat phdi sach va tranh bi ngdp nudc, dic biét 1a khdng dit vio viing nudc roi tir
tran nha. Phai c6 bién phap thong gié dé gidi thodt nhiét phat ra tir may bién 4p.

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.

- Kiém tra mdy cAn chim séc trong thdi gian dai: khi ndo bui bam trén may bién 4p tiy theo théi ky chim
séc, loai trir bui nay bing mdy hit bui hay thdi hét bui biing may nén va 1am sach bing may hiit bui.

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.

- Bao boc nhua @& ngin can bui, dinh 6¢, boulon, vong dém lot vao v.v... phai giif (duy tri) dén khi déng dién
(cAp ngudn). (khi ndi diu cot thi nhit va thit hai, xé rdch titng phan).

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 Ist and 2nd terminals, tear off partly)

* Kiém tra trudc khi dua dién vio - Check points before receiving power:
- LAy bao boc nhya, va ki€ém tra tinh trang dau ndi, khodng cdch canh dién, c6 nhitng chit la hay khong, trang
thi€t bi c6 bi hu hai hay khong, va mdmen ctia boulon.
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.

- Kiém tra dau ndi diéu chinh phit hgp véi nhin may hay khong.
Check whether tap connections accord with that of a label.

- Po dién trd cich dién st dung ddng hd do ohm (DC 1000V Megger) nhu sau:
Measure insulations using an insulation ohmmeter(DC 1000V Megger) like below:

Vi tri do Gia tri gi6i han
Measuring point Limit value
Cu0n cao - dat 250 Mohm

High voltage coil - grounding
Cudn ha - dat
Low voltage coil - grounding

50 Mohm

22



Cast Resin Transformers

Cudn cao - cudn ha 250 Mohm
High voltage coil - Low voltage coil

- Khi gié tri do dudc thap hon cic gid tri rén, kiém tra dd 4m, néu ding, sy kho lai, va do dién trd cach dién lai
1an nita. Tuy nhién néu viéc do dién trd cich dién An thap hon gid tri gidi han xin lién hé vdi dich vu sau ban
hang.

When measuring values are below than above alues, 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.

10.2 Bao dudng — Maintenance

- Trong tinh hudng mdy dang van hanh, thdi sach bui bing may nén khi khd mdi nim. Thdi ky lam sach
tiy thudc vao hoan cinh. Kiém tra cdc boulon bit may bing cd-1& cin luc trong ldc thuc hién cdng viéc
bdo dudng.

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.
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