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TRAM BI EN THE PHAN PHOI HQP BO

(Integrated Distribution Substation - IDS)

Pit trén nén,hgp bo, khong dung khi SF6

Pad-mounted, Compact, SF6 - Free
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Céu tric hgp bd khong dung khi SF6
gilp gia ting d§ tin cdy caa may bin &p
padmount.

Increased Reliability in an Integrated
SF6-Free Compact Package.

Céc tam phan phi ngAm trung ti¢ d& phat
trién tir cu tric phirc hop thanh dng may hwp b,
nho gon.

Medium voltage underground distribution
stations have progressed from a complex structure t
a small, compact unit.

Sw phat trién céng nglg thé hién ¢ céac
diém sau:

Following is the evolution of the
technology:

Cac cong trinh dan dng 2 t@ng cé cac
duong day trén khdngip dién dugc bb tri ¢ ting 2.
CAc thét bi ha thé, may bén ap, 8 thong bio v& va
cac may &t khong khi riéng it duoc lip ¢ ting 1.

Two-floor civil work building housed
incoming overhead lines on the second floor. The
first floor housed separate airbrake switches,
protection, transformer, and low voltage gear.

Cac cong trinh dan dng 1 ting duoc b tri
tai cAc khu wc coéng éng co & thong lusi dién
ngam. Cong trinh clia cac ngn bao vé va may ét
khéng khiduoc lip sin trong cactt kim loai riéng
biét duoc két ndi dén may bén ap du.

One-floor civil work building housed
incoming underground lines located in public areas.
Building housed separate metal enclosed airbrake
switching and protection cells, connected to an oil
filled transformer.

Cdu tric dwgc ché tgo sin duoc lap tai cac
khu wrc céng éng c6 r6i dién ngim. Vo may chira
cac ngn bio vé va dong ¢t trong modun kim lei
riéng bit dugc ché tao €in trong méi trong khi
SF6, Kt nbi dén may bén ap du hay silicone.

Pre-fabricated structurehoused incoming
underground lines located in public areas. Encksur
housed separate prefabricated metal modular
switching and protection cells filled with SF6 gas,
connected to a silicone- or oil-filled transformer.

Trgm phan phi hgp b tich hyp he thong
déng dt, bao vé va may btn &p trong moéi trong
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dien modi (cAp K) cé cacdic tinh nhr diém chay
cao, & phan tiy va khéngdoc. CAc thét bi khdng

yéu d@u diu trac h tang khac vi cac céap trung h
thé caa mayda duoc bao V& cho dan ¢ trong \b

may c6do an toan cao.

The integrated distribution substation
integrates switching, protection, and transfornmatjo
under non-toxic, biodegradable, high fire point, K-
class dielectric fluid. Equipment requires no ciyil
work structure as the incoming and outgoing cables
are protected from the public with a high security,
enclosure.

Thiét ké nay c6 cacdi ich sau:

The design offers the following benefits:

® Thicong bip dat dé dang
m Easy Installation
®  Bao & may bén &p wrot troi
m Superior Transformer Protection
® Do an toan giaing
m Increased Safety
m  Cai thién do tin ciy
m Improved Reliability
®  Than thén voi méi traong
m Environmentally Friendly
= Khdng dung khi SF6
m SF6-Free
= DAu bién &p (ép K) codiém chay cao
m High Fire Point K-Class Fluid

Thiét ké nay hoan toan phuop theo céc
tiéu chun My (ANSI®), c6 cac héng din chit ché
nhim dam bao van hanh an toan varsiguyén ¥n
cia Vo may.

The design conforms to American National
Standards (ANSI®) which contain  stri¢t
guidelines to ensure operational and enclogure
integrity.
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IDS — nhitng wu diém |én trong khéng gian nhd
IDS- Big Advantages in a Small Space

Tiét kiém chi phi: Integrated enclosure cubicle is designed to allow
Cost Savings access to authorized personnel only.
®m  Cindién tich nlo nhit. Nhiing lgi ich cho méi trwang
Minimum real estate required Environmental Benefits
®m  Can it bang muc ha ting cho cading ding m  Khong sr dung khi SF6
ngoai tvi (khéng én xay drng nha tam hay m) SF6-free
Minimal civil work needed (no building or ®  Loai bo thanh pln gay hi cho ting 0z6én do
vault structure) for outdoor applications khong s dung khi SF6 nh thiét bi RMU.

®m V6 mayduoc tich lyp nguyén kBi tir nha Eliminates ozone depleting SF6 gas used in RMU
san xuat nén khéng #n mua va it cac cac pin  switching modules.
riéng k. ®m Loai bo cac an phtim doc hai do h5 quang
Integrated single casing from  onesinh ra trong mdi trong SF6.
manufacturer— no need to purchase and stockm Eliminates SF6 arcing by-products

three separate components B Dapung hip uéc Kyoto 1997 (cac wc da
m  Chi phi Ep dat thap. phat trén dong y gam thiéu cac lai khi gay héu tng
Minimum installation costs nha kinh trongdé cé khi SF6 5,2% trong gidioan
®m  Giam cacdau ni va capdién bén ngoai.  2008-2012.
Reduced external cabling and connectors 1997 Kyoto protocol — developed countries

m  Dung dch dién mbéi khé chay FR3™ agreed to
Envirotemp® cho phépip dit trong nha ma khéng reduce overall emissions of greenhouse gases, which
can thiét bi phun clita chay hay éithu diu. includes SF6, by 5.2% over the period 2008-2012.
Envirotemp® FR3™ less-flammable fluid ® Thiét bi dung clit long € gitp dat muc tiéu
allows indoor installations without sprinkler ornay.

vault requirements Liquid-filled equipment will help meet this goal.
An toan: ®m  Diu FR3 Envirotemp laall gic thec vat, co
Safety thé tai sr dung ma khongtoc hai va & phan hiy.
®m  Dung dchdién mdi dip K FR3 Envirotemp Envirotemp FR3 fluid is a renewable seed based
hau nhr loai trir nguy @ chay 1d. oil option which is non-toxic and biodegradable.
Envirotemp FR3 K-Class fluid essentially ®m  Thiét ké c6 hinh dang hoaop voi mdi truong
eliminates transformer pool fires. Low profile design blends in with the

®  Magnex® Interrupter la o1 thiét bi bao vé  environment.
qua dong thdng quaam bién nhiét d6 cao @a  Tinh trang van hanh
dung dchdién méi. Operational Integrity .
Magnex® interrupter is an overcurrent ®  Diu FR3 Envirotemp kéo daidiitho v& nhiét
protection device that also senses high fluigidy cachdién va gia ing khi ning qua ii.

temperature. Envirotemp FR3 fluid extends insulation paper
m  Céacdau ni cap ngm duoc dlc cachdién  thermal life and increases overload capabilities.
loai trir viéc phongdién bé mit. m  Cac thét bi dugc lip rap va tir nghiém
Deadfront with screened connectorsiguyén kidi trong diu cachdién tai nha may.
eliminates flashover. Components are assembled and tested as an
®m  CO kh ning van hanh trongtiéu kién nggp  integral unit under fluid at the factory.
lut. m  Ton thit tai nho hon do khéng c6 cap va cac
Capable of operating under a flood condition.mdi néi giira cac 1 phan.
m  Khdi tich hop dugc thiét ké chi cho phép Lower load losses due to elimination of cable and
nhéan vién ph trdchdugc thao tac. connections from each component.
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So séanh gira tram bién thé phan phdi hep b va tram RMU dién hinh

Comparison of a Typical RMU Station to the IDS

Tram bién thé trung/ha thé RMU dién hinh
Typical RMU MV/LV Substation

Céc tam trung/l thé dang RMU bao gm
may ¢it trung ti¢ phia & cip dung khi SF6 vado
vé qué dong trong cac ag riéng bét véi may bén
thé, cap, thanh cai. @ha thé ciing duoc lap trong 1
ngin riéng bét. Bé dam bao an toan cho con oy

Tram bién thé phan phdi hep bd
Integrated Distribution Substation

Tram IDS Kt hop toan b may dt trung
thé, hé théng kio vé trung ha thé va may bén thé
trong cung mt khdi duy nHit. Tram IDS cung ép
sy an toan va tinh fim my ma 6i thiéu chi phi va
giam dang K khong gian.

va ai thién tinh tim my, toan & tram bién thé The IDS incorporates medium voltage
dugc lap dat chung trong rdt khéi. switching,

Conventional RMU-based MV/LV stationsmedium voltage protection, transformation and low
incorporate medium voltage primary switchingoltage protection in a single enclosure. The IDS
filled with SF6 gas and overcurrent protection iprovides
cells seperate from the transformer and abled/buseslecure, aesthetically pleasing unit that minisiize
to it. The low voltage panel is also housed in @sts
separate cell. To ensure public safety and improaed drastically reduces space requirements.
aesthetics, the entire substation is packagedanto
kiosk.

—— |
- Ta phan pldi ha thé

- So d6 cip ngubn va phan Bao vé may bin thé - May bién thé

doan - -

-S f A Transformer Transformer " Transformer Low
ource transfer scheme protection voltage pane

and sectionalization
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Bio Vé toi da trong khong gian bi
thieu véi tiet giam chi phi

Get Maximum Protection in a Minimum of Space
at a Reduced Cost

Tram bien the phan plai hop b5 cia
THIBIDI giam thiéu dang le yéu @u khéng gian,
tich hpp chung & thong dong ait, bdo vé va may

bién thé véi nhau,va cungdp dé tin ciy cao
THIBIDI' Integrated Distribution Substation
drastically reduces space requirements, integrates
switching, protection and transformation, and
. . . e I Elbow and
provides improved reliability. Tee Connectors

Tram IDS cung ép:
The IDS offers:
= Chi phi thip hon
= lower costs
m An toanduoc gia ting
- Incregsed Safety H Hot Line Voltage or
= Nhieu lpi ich cho mdi tirong Current-Reset Faulted
m environmental benefits
= Vdn hanhdong nhit
m operational integrity

Mach h|nh tla (d|| Feed )
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Imcoming cable

Elbow surge arrester W

Cm;ng set

i

Loadbreak switch

Dao cdt tai

ELSP Fuse

Cau chi”

Magnex Interrupter

or Bay-o—-net fuse

Thiet bi bao ve qu/G tar

Transformer @
May bien dap

Mach vong ( Loop Feed)
- Trang 7 -

elbow connector

Su elbow




Céc bd phan chinh aia tram bién thé phan phbi tich hep
Key Components of the Integrated Distribution Subsation

E Appasatiss Baghings H Loadbreak [ Loadbreak O/l Switch [ ELSP Partial-Range
Sectionalizing Switches {optianall Current-Limiting
Back-up Fuses
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¥ Envirotemp® FR3™ Fluid
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Thanh phan M6 ta Céc thdng $ dinh mirc
Component Description Ratings
1. Pau ndi cap ® DPau cap ngm duoc dic va co th chiu ngip nuéc, m Dong lién tic 1250Ad6i véi cap
ngdm loai cdt tai thich hyp cho fip dat trong nha va ngoaidt 24kV va 630Addi vai cap 36kV
hoiic khéng cit tai Fully screened and submersible connection suitable m Continuous current = 1250 A
1. Deadbreak or forindoor and outdoor applications for 24 kV and 630 A for 36 kV
Loadbreak m Kiém soating sut dién truong ® Chiu dyng dong ndn mach dén
Elbow and Tee Built-in electrical stress control 75kA trong 1 giay
Connectors m Ciu tric cao su EPDM, tranhibban Short-time withstand current (1
Moulded EPDM rubber construction immune tsec) up to 75 kA
contamination m Chiu dyng ap xungién 170kV
m Co6 diém test cho phépéddang kém tra tinh tang Impulse withstand up to 170 kV

mach dién
Built-in capacitive test point allows for easy ckec
of circuit status

2. S xuyén may

bién loai cit tai
hodc khdng at tai

2.

Deadbreak or

Loadbreak
Apparatus
Bushings

m Thiét ké doi véi loai khdng cho phépit tai duoc ar m Dong lién tic 1250Addi véi cip

dung Wi thiét bi ngam trong au 24KkV va 630Addi vai cap 36kV
Screened deadbreak design for use with liquidefille Continuous current = 1250 A
equipment for 24 kV and 630 A for 36 kV
® Bao ¢m Iop man loc dé kiém soatang st dién ® Chiu dung dong ngn mach dén
truong Wi ban tiép dia 75KA trong 1 giay
Includes screen for controlling electrical streshw Short-time withstand current
earthing plate (1 sec) up to 75 kA
® DPuogc ché tao cho caarng ding ngoai tyi va trong ® Chiu dung ap xungtén 170kV
nha Impulse withstand up to 170 kV

Made for indoor or outdoor applications

3. Dao dit ¢ tai

m Sir dung & 3 vi tri khac nhau nkh ngwn, My va ®m Dong lién tic = 400A ddi Vi

mach vong dong tép dia. cip 24kV
3. Loadbreak Rotates to three positions for alternate sourcenop Continuous current = 400 A @
Sectionalizing and earth selection 24 kv
Switches m Céc tép diém lam king dong, ma bac ® Chiu dung dong ngn mach dén
Silver-plated copper contacts 20kA trong 1 giay va 16kA trong 2
glay
Short-time withstand current
(2 sec) = 16 kA, (1 sec) = 20 kA
m Dong déng ngin mach (12 chu
ky) =16KA (sym)
Short circuit making current
(12 cycles) = 16 kA sym
4. Dao at co tai ® Co cau o khi vin hanh theo nguyériad 10 xodam m Dong lién tic = 400A do6i Vvoi
may bién &p (tly bao thoi gian thao tadong/cit khéng qua 1 chusk dién ap 27kV
chon) Spring loaded activating mechanism ensures quick m Continuous current = 400 A @
4, Loadbreak loadbreak or loadmake operation in less than lecycl 27 kV
On/Off B Yéu cu lyc thcdong momen Ia it nit ® Dong quéatd (10 chu K) = 12kA
Switch (optional) Minimal input torque required Momentary @ 10 cycles = 12 kA
5. Cau chi han ®m LA cu chi dong cao, & hop V6i Magnes®  m Dong ct ho quang i da =
dong bio v ngin Interrupterdé bao vé cho may bén ap 50kA (RMS sym)
mach may bién ap Hi-amp fuse coordinated with MagneX® interrupter Maximum interrupting current =
loai ELSP gives full range of fault protection 50 kA RMS sym.
5. ELSP Partial- ® Bao vé va cach ly tht bi bi s ¢b

-Trang 9 -



Range Current-
Limiting Back-up
Fuses

Protects and isolates faulted equipment
® CO kha ning han cte hiéu qua nang lrgng sinh ra

do ngin mach
Efficient energy limiting section

6. Thiét bi bao V¢
qua tai 3 pha
Magnes®
Interrupter

6. Three-Phase
MagneX®
Interrupter

m La thiet bi bao vé qua dong
Overcurrent protective device

® Bio vé khoi hu hong do quéadi, sy ¢ phia thr cip

va do nhét do dau bién thé cao

m Dong lién tic = 42A
Continuous current = 42 A
® DOng ¢t Ion nHit tai:
Maximum interrupting current @

Protects from damaging overloads, secondary faugs3kV = 2500A RMS sym

and high fluid temperature
m Tacdong cit 3 pha cung lic
Three-phase gang trip
m Co thé reset bén ngoai
Externally resettable

m Co thé duoc Sr dung dé déng cit may bén ap

15kV = 1500A RMS sym
23kV = 500A RMS sym ’
38kV = 500A RMS sym (choéthong

dau Y) (delta connected version only)

m Chiy dung ap xungién 150kV
Impulse withstand up to 150 kV

Can be used to turn transformer on and off

7. Chong sét van
loai ngam trong
diu

7. Oil-Immersed
Surge Arresters

m Bao ¢ tranh xung sét gim xa trong caaiuong cap ® Dong phdng dinh mrc = 10kA
ngam ddi voi dien ap lr6i tir 3-36kV
Protects from reflected impulses in cable circuits Nominal discharge current = 10
m Kha ning bio vé uu viét vai dién tro phi tuyén bing KA for ratings of 3-36 kV
vat liéu oxit kim laai ® Xung dong cao = 100kA
Non-linear metal oxide varistors provide exceptlona = High current impulse = 100 kA
surge protection m Xung dong ct khi dién ap dr =
® Loai bo kha nang rat ngn tudi tho van hanh éa 250A trong 2000us
chbng sét do cac tac nhan bén ngadmg Vat, hanhdong Switching impulse residual
pha hai hayam thip xam niap voltage = 250 A @ 20Q® duration
Eliminates the possibility of shortened arresté li
due to external contamination, wildlife, vandalison
moisture ingress
® Dugc lam mat bi dau
Cooled by the oil for repeated surge duty

Dao céch ly cléng
sét

Arrester
Disconnect
Switches

m Thiét bi bén ngoai cho phép cach ly va i thong m Thich hyp v6i ng dung dén cip
sét pluc wu cho vic thi nghém may bén ap 35kV, chu dung dién &ap xungdén
Allows external means for disconnecting antbOkV
reconnecting the arrester for transformer testing Suitable for applications up to
35 kV class, 150 kV impulse withstand

8. Bj chi thi dwong
day mangdién

8. Hot Line
Voltage

Indicators

m Cho bét tinh tang mangdién caaduong day
Identifies energized circuits
m Hién thi quadén LED.
Pulsating high intensity LED display
m C6 I6p vo boc chiu dugc thoi tiét
Housed in one-piece weatherproof housing
® Duoc St dung Wi dau ndi cap ngm co \i tri kiém
tradién ap
Used on connectors with voltage test point
m Lip dat dé dang va nhanh chéng
Quick and easy installation

m Dién ap = 4,16-35kV
Voltages: 4.16 to 35 kV
m Kha niang chu dong & c6 =
25KA trong thyi gian 10 chu k
Fault Withstand Capability: 25
kA for 10 cycles
® Ty cip ngwn nudi da dién ap
luéi toi thieu 2400V
Self powered with minimum of
2400 V on circuit

Bé chi thi sr co
Indicators
Current-Reset
Faulted Circuit
Indicators (for
multi-earthed
systems)

A

m Kha niang chiu dong & co6 =
25KA trong thyi gian 10 chu k
Fault Withstand Capability: 25
KA for 10 cycles

m Xacdinh khu wrc cap b sr ¢
Locates faulted sections of cable
m Ap dung cdng ngh c6 thé thayddi gia tri cit
Variable-trip technology
m Ciu trdc chic chin va k&n — chu dugc pha hai va m Dong s ¢6 = 100A gia ing
chéng an mon khéng qué 6 chusk
Tough, durable construction — corrosion-proof, m Trip current: 100 A rise within 6-
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damage-resistant cycles
m Ty cip ngwbn wi dong lién tic
2A, khong @n pin haic acquy
Self-powered on 2.0 A

continuous current, no battery required

Dung dich dién
moi
Dielectric Fluid

9. Dau FR3
Envirotemp™
Envirotemp®
FR3™ Fluid

m La chpn lya ©i wu V& mat an toan va méi tiong khi ® Do ben dién moi = 56kV
so sanh §i dau khoang Dielectric Strength = 56 kV
Optimal safety and environmental choice when ®m Diém chay = 366C
compared to mineral oil Fire Point = 360°C
m Dau FR3 c6 §c thrc vat nén hoan toan khéntpc m Piém chop = 336C
hai va & phan fiy Flash Point = 330°C
Completely biodegradable, seed-based, non-toxic
fluid

m Cip céachdién K, codiém chop vadiém chay cao
K-Class, high fire and flash points
m Kéo dai twi tho gidy cachdién tir 5dén 8 hn
Extends insulating paper life by 5 to 8 times
® Duoc UL® phan lai va FM Global chp thuin si
dung
UL® Classified and FM Global® Approved
m Cac l§ phin ngam trong & FR3™ Envirotemp®
cua Coopeda dugc thr nghém va chirng ntin
Cooper fluid-immersed components have been
tested and certified in Envirotemp®FR3™ fluid

Dau khoang (tay
chon)

Mineral Oil
(optional)

m Type Il wi cac ctat ngan qua trinh oxy héa m Do bén dién moéi = 45 kV
Type Il with inhibitors for oxidation stability Dielectric Strength = 45 kV
m Diém chay = 16%C
Fire Point = 165°C
® DPiém chop = 147C
Flash Point = 147°C
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The 1IDS Can Be Used in either Outdoor or Iindoor Applications
My bidn @dp hop bd od the l&ap dEat trongs nha va nooai tede

Pac tinh ky thuat — Technical Specifications

m Tiéu chun ché tao : IEEE C 57.12.26 m Manufacture StandardIEEE C 57.12.26
m  Cong sét : 250kVA dén 2000kVA m  Capacity : 250KVA to 2000KVA

m Tin : 50Hz m Frequency : 50Hz

m Dién &p & cip : 22KV hdic 22-15KV m Primary voltage : 22KV or 22-15KV
m Dién ap thr cip : 0,4kV m Secondary voltage : 0.4kV

m Diéu chinh :+2x2,5% m Tappings :#2x2.5%

m Cép cachdién : Gip A m Insulation class : A class

Kich thwéc vé thung / td cda mach hinh tia (Cabinet / tank dimensions of radial feed) :
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Kich thude vé thung / TG
(CABINET/TANK DIMENSION)

C+100

H

I
D E
a c
B
Kich thudc bé (PAD DIMENSION)
F-75
| | 175
90| G=B+100
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Cbng suét Kich thudc bao (OUTLINE DIMENSION)
Ghi chu

KVA A B C D E F G H /
250 | 1590 | 1880 | 1400 | 1080 | 760 | 1840 | 1980 | 1500 | 515
320 | 1590 | 1880 | 1400 | 1080 | 760 | 1840 | 1980 | 1500 | 515
400 | 1590 | 1880 | 1430 | 1080 | 760 | 1840 | 1980 | 1530 | 515
560 | 1710 | 1880 | 1460 | 1080 | 760 | 1840 | 1980 | 1560 | 515
630 | 1710 | 1880 | 1460 | 1080 | 760 | 1840 | 1980 | 1560 | 515
750 | 1710 | 1880 | 1490 | 1080 | 760 | 1840 | 1980 | 1590 | 515
1000 | 1810 | 1980 | 1530 | 1080 | 860 | 1940 | 2080 | 1630 | 515
1250 | 1930 | 2340 | 1650 | 1040 | 820 | 1860 | 2440 | 1750 | 515
1500 | 1980 | 2400 | 1680 | 1040 | 820 | 1860 | 2500 | 1780 | 515
2000 | 2080 | 2450 | 1680 | 1040 | 870 | 1910 | 2550 | 1780 | 515

Cong su | Dong dién A | Ténhao | Ténhao | Piénap | Trong

KVA khong t ai [ngan mach|ngan mach | lweng
& 75°C

(Rated Current) Po(W) P75 Uk (%) G(kg)

(Rated Iy l12 I, (No-load (load (Impedance [(Weight)

Capacity) | (22kV) | (15kV) | (0,4kV) | losses) losses) voltage)

250 6.6 9.6 360.8 340 2600 4 3028

250 6.6 360.8 340 2600 4 3028

320 8.4 12.3 | 461.9 390 3330 4 3160

320 8.4 461.9 390 3330 4 3160

400 10.5 153 | 5774 450 4200 4 3310

400 10.5 577.4 450 4200 4 3310

560 14.7 21.5 | 808.3 580 4810 4.5 3509

560 14.7 808.3 580 4810 4.5 3509

630 16.5 24.2 | 909.3 787 5570 4.5 3655

630 16.5 909.3 787 5570 4.5 3655

750 19.7 28.8 | 1082.5 855 6725 6 3660

750 19.7 1082.5 855 6725 6 3660
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Cong su &tf Dong dién A | Ténhao | Ténhao | Diénap | Trong
KVA khong t ai [ngan mach|ngan mach | lweng
& 75°C
(Rated Current) Po(W) P75 Uk (%) G(kg)
(Rated Iy l1o I, (No-load (load (Impedance [(Weight)
Capacity) | (22kV) | (15kV) | (0,4kV) | losses) losses) voltage)
1000 26.2 38.4 | 1443.4 980 8550 6 4578
1000 26.2 1443.4 980 8550 6 4578
1250 32.8 48.1 1804 1470 13100 6 4860
1250 32.8 1804 1470 13100 6 4860
1500 39.3 57.7 2165 1860 15000 6 5338
1500 39.3 2165 1860 15000 6 5338
2000 52.48 | 76.98 | 2886 2510 19000 6 6311
2000 52.48 2886 2510 19000 6 6311

Céc dung sai theo tiéu chudn IEE C 57.12.00 - Tolerances in accordance WItBEE C 57.12.00 standard

1. a. Téng tén hao

+10% téng tén hao

1. a.Total losses

+10% Tolal losses

b. Tén hao khéng
tai hoac co tai:

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

b. load or no-load loss;

+15% of each load or
load losses, provied th
the tolerance for totq
losses is not exceeded

2. Tilé dién ap

2. Voltage ratio

Ti I1&é dién ap danh
dinh (6 nac dinh
muc)

Dudi cac gia tri sau:

a. +0.5% gia tri dinh
muc qui dinh

b. ty 1& phan tram cla
ti 1& dién ap qui dinh
tuong duong +1/10 cla
phan tram dién ap
ngan mach dinh mc
do dugc

Rated voltage ratio (o
principal tapping)

The lower of the folowing
values:

a. +0.5% for principal
value

b. £1/10 of actual
percentage impedance
the principal tapping

Ti 1& dién ap & nac
diéu chinh khac:

+1% tru céac trudng
hgp ngoai 1€ dac biét

Voltage ratio on othe
tapping

I +1% except special cases

]

3. bién ap ngan mach
tai dong dién dinh muc

+10%

rated current

3. Short-circuit voltage at+10%

4. DPién ap ngan mach
tai nhiing nac diéu
chinh khac

+15% gia tri cho phép
do6i véi nac diéu chinh
nay

other tappings

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

tapping
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5. Dong khong tai

+30% dong khong tai
qui dinh

5. No-load current

+30%
current

rated

no-lo

ad

6. Thir xung

Khdng c6 dung sai

6. Impulse test

No tolerance

7. Thir d¢ kin

Khdng c6 dung sai

7. Leak test

No tolerance
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