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TESTS LIST:
1- Hiding power (um)
2- Adhesion
3- Impact :
- Direct
-Indirect
4- Temperature resistance (Cc/2hrs)
5- Scrub resistance
6- Gloss
7- Hardness
8- Cupping resistance
9- Flexibility
10- Salt spray
11- Relative humidity
12- Immersion (%):
- Hel
- H,s0,
- NaoH
- Nacl
- Naclo
- Fecl,

- Hyo
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APPENDIX A

PAINTING TESTS



list of Rems for
Oll immersed Distributlion Transformer

............... KV
..... KVA
Description Environment Pollution No. & Unit
1- Two windings, transformer as
specified in the technical spec. and
schedules as well as all
attachments including all
complementary items for proper | e b s b Unit
and safe operation.
2- Expending materials necessary for
erection and commissioning as
described in the technical spec. A complete set
3- Special tools for erection such as :
.................................. set
4- Spare parts for ...... units of Tr. :
1) Gaskels and sealing
matersials set
2 Bushings for various
voltages Unit
3) Qi thermometer Unit
4) Gas detector relay Unit
5) Oil level indicator | |} | . Unit
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TABLE (Iii)

LIST OF ITEMS FOR
OIL IMMERSED DISTRIBUTION TRANSFORMER



21

23

24

25

26

27

28

Max. shipping weight
a) Heaviest item
b) All items

(kg)
{kg)

Provisions for tank mounting Lightning arresters (HV/LV)  (Y/N)

Wheels :
Unidirectional/bi-directional
Wheels distances from outer edges
All accessories supplied as specified
All drawing and documents enclosed
Schedule of deviations filled
All additional equipment specified provide
Accessories make and type
a) Buchholz  (Y/N)
b) Qil level indicator (Y/N)
¢} Oil temperature indicators (Y/N)

d) Nominal Power Rating Plate (Y/N)

Whether all catalogues of accessosies in ...
item are enclosed

(Y/N)

{(mm)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

copies per {Y/N)
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TABLE (ll): Technical Particulars & Guaranteed Data for oll immersed distribution Transformers
(information to be supplled by the Tenderer) :

ITEM DESCRIPTION TECHNICAL
PARTICULARS
16.5 Quantity of oil;
a) Main tank (Litres)
) Conservator {Litres)

16.6 Way of shipping

17 Max. sound level ace. to IEC 551 (dB)

18 Max. RIV (Radlo Influence Voltage level) at 1MHZ for
complete transformer acc to NEMA107 (microvolt)

19 Vibration at rated frequency, and voltage at 75°C  {Micron)

20 Physlcal data

201 Overall height, including bushings {mm)
202 Overall width, including mounted accessories (mm)
20.3 Overall length, including mounted accessories {mm)
20.4 Height over cover for lifting core & coils (mm)
205 Max. shipping dimensions {Largest item) {mmxmmxmm)
20.6 Weight of core and coils (Kg}
20.7 Weight of tank/radiators and fittings (Ka)
20.8 Weight of ail (Kg)
20.9 Total weight of complete transformer (Kg)

25



TABLE (II): Technical Particulars & Guaranteed Data for oll Immersed distribution Transformers
(Information to be supplled by the Tenderer) :

ITEM DESCRIPTION TECHNICAL
PARTICULARS

14.2 Insulation material

a) Turn insulation HV/LV

b) Between windings HV/LV
¢) Between core & LV side
d) core lamination

e) side plates

f) Tapping

q) Tapping connections

15 Tank:
15.1 Thickness of transformer plates:
a) Tank (mm)
b) sides {mm})
c) Bottom (mm)
d) Radiator plates or pipes (rm})
152 Vacuum withstand capacity:
a) Tank (mm Hg)
b) Radiators (mm Hg)
¢) conservator (mm Hg)
15.3 Positive pressure withstand capacity for (mm Hg)

complete transformer

16 oik:
16.1 Class: {as per IEC 296)

16.2 Type-inhibited/non-inhibited
16.3 Details of inhibitor
16.4 Dielectric strength & test standard:

a) New (KV)
b) Atter treatment (KV)
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TABLE (If): Technical Particulars & Guaranteed Data for oll Inmersed distribution Transformers
(Information to be supplled by the Tenderer) :

ITEM DESCRIPTION TECHNICAL
PARTICULARS

12 Transformer efficiency at rated frequency, 75°C, at rated
current & 0.9 lag power factor :

(Guaranteed}

At ONAN rating, full load/ 3/4, 1/2, 1/4 full load

13 Flux and current density data:
13.1 Type of steel core lamination
132 Thickness of steei core lamination (mm)
13.3 Flux density of core at rated HV on (weber/ro?)
principal tap
13.4 As above at 110% rated voltage (weber/m?)
13.5 Net core area (Cm?)
13.6 Current density at rated power & rated voltage :
a) H.V Winding (A/mm?)
by L.V Winding (A/mim?)
14 Insulation :
14.1 Type of insulation (uniform/graded)
a) HV
b) LV
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TABLE (I): Technical Particulars & Guaranteed Data for oll immersed distribution Transformers
(Information to be supplied by the Tenderer) :

ITEM DESCRIPTION TECHNICAL
PARTICULARS
94 Max. mechanical forces on HV & LV bushings:
a) static, horizontal (N)
b) static, vertical {N)
¢} Dynamic, horizontal (N)
d) Dynamic, vertical {N)
95 Loss angle (Power factor) at working voltage
9.6 Electrostatic capacity of complete bushing {ph
8.7 Quantity of oil per bushing (liters)

9.8 Test standard

10 Exciting current : (Guaranteed)

10.1 At rated voitage when excited from H.V side {Amp-rms)
102 As above At 110% rated voltage {Amp-rms)
11 Losses : (Guaranteed)
1141 Load losses at rated frequency , 75°C & rated current on
principal tapping at ONAN rating (KW)

1.2 Load losses at 75°C & Max. raise voltage tapping at ONAN

rating (KW)
1.3 Load losses at 75°C & Max. lower voltage tapping at ONAN

rating (KW)
11.4 No load losses at 75°C, rated frequency & rated voltage on

principal tapping (KW)




TABLE (I): Technical Particulars & Guaranteed Data for olf Immersed distribution Transformers
{Information to be supplied by the Tenderer) :

ITEM DESCRIPTION TECHNICAL
PARTICULARS
7 Rated short circult strength of windings:
71 H.v sysiem
indicate 1 and 3 phase (symmetrical values) (KA)

7.2 L.V system

Indicate 1 and 3 phase (symmetrical values) (KA)
7.3 Shortt circuit duration (sec)
74 Short circuit calculation will be submitted

after award (Y/N)

insulation levels : (Guarantee
8 " when tested at sea level*

Lightning impuise withstand voitages:

8.1 a) H.V winding/bushing (KV-Peak)
b) LV winding/bushing (KV-peak)
¢) Neutral end/bushing {KV-peak)

One minute power frequency withstand voltages:

8.2 a) H.V winding/bushing (KV-rms)
b) L.V winding/bushing (KV-rms})
¢) Neutlral end/bushing {KV-rms)

Designing altitude above sea level
8.3 (Guaranteed)

9 Bushing data:

9.1 Manufacturer

92 Type

9.3 Creepage distance for:
a) H.V side {mm)
b) LV side (mm)
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TABLE (O): Technical Particulars & Guaranteed Data for oil immersed distribution Transformers
(Informatjon to be supplied by the Tenderer) :

ITEM DESCRIPTION TECHNICAL
PARTICULARS

33 Hottest spot o

4 De-Energize Tap changer (Y/N)

4.1 Type

4.2 Manufacturer

4.3 Rated current

4.4 Total range

4.5 Total number of steps

4.6 Variation per steps

4.7 Position 1o tapping (winding)

5 Vector group

6 Impedances : (Guaranteed)

{(Base of Rating Power) _

6.1 Positive sequence impedance at 75°C , on principal tapping (%)

6.2 Posilive sequence impedance at 75°C, Max. raise voltage (%)

6.3 Positive sequence  impedance at 75°C , Max lower voltage (%)

6.4 Zero sequence impedance at 75°C and principal tap (%)
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TABLE (N): Technical Particulars & Guaranteed Data for oll inmersed distribution Transformers
(Information to be supplled by the Tenderer) :

ITEM DESCRIPTION TECHNICAL
PARTICULARS
1 CGeneral data:
1.1 Manufacturer:
Name
Country

Type designation

1.2 Applicable standards

1.3 Type of radiator

1.4 Type of cooling

1.5 Rated frequency (H2)
1.6 Rated output power (KVA)
1.7 Rated voltage (HV/LV) (KV-rms)
1.8 Highest system voltage (HV/LV) (KV-rms)
2 Continuous power rating at principal tap

3 Max. temperature list at rated power outputs corrected for

altitude & amblent temp, of site - Guaranteed:

3.1 Top - oil, by thermometer °C)
3.2 Winding, measured by resistance method (°C)
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TABLE (lI)

TECHNICAL PARTICULARS
& GUARANTEED DATA FOR
OIL IMMERSED DISTRIBUTION TRANSFORMER




TABLE (1} (Basic equipment data for oll Inmersed distribution transformer)
RATING AND CHARACTERISTICS

ITEM DESCRIPTION TECHNICAL
PARTICULARS

15 IL

15.1 Class (acc. to IEC 296)

15.2 Oil Level indicator (Y/N)
15.3 Whether inhibitors is required (Y/N)
15.4 Type of inhibitor {Y/N)
16 Max. shipping height {m)

17



IABLE' (1) (Baslc equlpment data for oll Immersed distribution transformer)
RATING AND CHARACTERISTICS

ITEM DESCRIFTION TECHNICAL
PARTICULARS
10 MIN. EXTERNAL CREEPAGE DISTANCE:
)] H.V.bushing (mm)
)] L.V. bushing (mm)
1)} Neutral end {mm)
11 METHOD OF _TERMINAL CONNECTION:
[} H.V. terminal
Iy LV terminal
I} Neutral end
12 MAX. SOUND LEVEL (dB)
{Measured acc. to IEC 551, at normal operating temperature)
13 MAX. RIV (Radio Influence voltage level) at 1MHZ, at 5% above
the H.V. nominal voliage (acc. to NEMA 107) {Micro volt)
14 Optional Accessories:
14.1 Hydraulic jacks (Y/N)
14.2 Oil test kit (Y/N})
14.3 Gas analyzer (Y/N)
14.4 Buchholz relay {acc. to DIN 425 66) (Y/N)
145 Buchholz relay test pump (Y/N)
14.6 Lightning arrester supports (Y/N)
14,7 Oil temperature indicator (Y/N)
14.8 Nominal Power Rating Plate (Y/N)
14.9 Wheels :
a)  Are required (Y/N)
b)  Uni-directional /bi-directional
14.10 Any other item

16




JABLE (1) (Basic equipment data for oll Iimmersed distribution transformer)
RATING AND CHARACTERISTICS

ITEM DESCRIPTION TECHNICAL
PARTICULARS
7.3 Short circuit duration (S)
8 INSULATION {UNIFORM/GRADED)
9 INSULATION LEVELS
91 windings :
9.1-a Rated Lightning impulse withstand voltage:
I)y H.V. terminal (KV-Peak)
I L.V. terminal (KV-Peak)
) Neutral end {KV-Peak)
91-b Rated one minute power frequency withstand voltage:
I H.V. terminal (KV-rms)
I LV. terminal (KV-rms)
I} Neutral end {KV-1ms)
9.2 Bushings:
9.2-a Rated Lightning impulse withstand voltage:
N HV (KV-Peak)
Ny LV. (KV-Peak)
Il Neutral end (KV-Peak)
9.2-b Rated one minute power frequency withstand voltage:;
) HV (KV-rms)
I LV. (KV-rms)
[} Neutral end (KV-rms)
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TABLE () (Basic equipment data for oil immersed distribution transformer)
RATING AND CHARACTERISTICS

ITEM DESCRIPTION TECHNICAL
PARTICULAR
S

2.5 Min. wemperature (‘C)

2.6 No. of days per year having ncgative air temperature

2.7 Pollution level as per IFC71-2

2.8 Seismic lLoad (m/sec’)

3 MAX. TEMPERATURE RISE AT RATELD POWER
31 Winding {"C)

3.2 | Top oil ("0

4. DE-ENERGIZE TAP CHANGER (YN

4.1 Winding Location

4.2 Rated current (A)

4.3 Tapping range (%)

4.4 Number of steps

5 VECTOR GROUP

6 MIN. IMPEDANCE VOLTAGE ON PRINCIPAL TAT (%)

7 SHORT CIRCUIT STRENGTII OF :

7.1 H.V system fault level (three phasc) {KA)

7.2 L.V system fault level (three phase) (KA)

14




TABLE (!) (Basic equipment data for oil immersed distribution transformer)
RATING AND CHARACTERISTICS

ITEM DESCRIPTION TECHNICAL
PARTICULAR
S

1 GENERAL DATA
1.1 Installation

1.2 Type of radiator (Tubular/Plate type)

1.3 Number of phases (One phase/Three phases)

14 Type of cooling

1.5 Rated frequency (HZ)
1.6 Rated full lcad power output (KVA)
1.7 Rated voltage (untoad) (HV/LV) (KV-rms)
1.8 Highest system voltage (HV/LV) (KV-rms)

1.9 System grounding :
a) HV. system
b} L.V. system

2 AMBIENT CONDITIONS

21 Altitude (m)
2.2 Max. air temperature (°C)
2.3 Max. daily average (°C)
2.4 Max. Sunlight temperature {(°C)

13



RATING AND CHARACTERISTICS
FOR OIL IMMERSED DISTRIBUTION
TRANSFORMER




All the temporary and permanent equipment necessaries for erection and
fixing equipment as well as specifications of vehicle necessary for proper
and safe transportation, loading-unloading to be specified for purchaser.

All tender specification signed and stamped in token of acceptance

11



18. Commissioning Materials :

Following shall be supplied as minimum along with each transformer :

i)
i)
ii)
V)
V)
Vi)

One complete set of gaskets with gasket fixing compounag.
Special tools, (if any)

Adequate insulation tapes.

Touch - up paint - 1 Tin.

10% of total quantity of oil

Other necessary items according to manufacturer.

19. Factory Assembly and tesis :

Type tests shall be conducted, if mutually agreed upon at the time of signing of

confract. Purchaser, reserves the right to demand any particular type test free of

charge in case the manufacturer is either not able to produce a type test report of

if the type test report submitted is rejected by reasonable arguments.

20. Information and data :

20-1

20-2
20-3

20-4
20-5

20-6

The foliowing information and data shall be submitted with the tender for

consideration and approval ;

1- General drawings, showing the general construction, overall
dimensions, weights of the parls, assemblies of equipment
proposed. The drawings show the internal & external clearances,

necessary electrical & mechanical information, untanking, etc.

2- Catalogues of all majoi components.

3 List of necessary wrenches, tools, slings and special lifting devices
proposed to be furnished.

4- Additional shop tests, it any, in addition to those specified acc. to
standards which the manufacturer intends to perform.

Detailed technical characteristics as called for in schedules.

List of spare parts including prices and scalation for a reasonable period
{at least 5 years) of operation & maintenance.

Type tests reports.

List of experiences of the bidder in manufacturing the simitar type of
transformers.,

Documents and drawings necessary for erection, maintenance & repair,

10




14.3- Package - Contalner

1- The transformer oil shall be delivered in filled drums.
2- The drums shall be new and of top quality in general of the type

normally used in the oil branch.

15. Rating Plate :
The rating plate of the transformer shall include information in accordance with {EC
76, 282, and 185 and the abillity of installation at four sides must be

considered.

16. Nominal Power Plate:

In Case of the Purchaser demand, the Manutacturer shall install a plate, includes

the nominal power of transformer in KVA, on the tank surface and is visible from the

ground level, When the transformer installed at a place of six meters height.

- This plate shall be Made_ of the same matrial of Rating Plate, as mentioned in
Section 15.

- Back ground color shall be yeliow and numbers shail be black.

- Each number shall be printed in a virtual block of 84x126 mm dimentions.

17. Rejection :

The purchaser reserves the option to reject the transformer and demand a new

transformer if during tests or service, any of the following discrepancies in respect

of guaranteed values come to light :

2)

Measured losses exceed the guaranteed vallies by more than the tolerance
allowed by IEC,

Percentage impedance measured exceeds the guaranteed value by =10.
Oil or winding temperature rise exceeds the guaranteed values by 5 °C.
Transformer fails on impulse test.

Transformer fails on power frequency withstand test.

It it is proved that the transformer has not been manufactured in

accordance with the agreed specification.

Meanwhile if measured values for the above mentioned items are in limits of the

guaranteed values and above mentioned extrims, if purchaser would agree,

manufacturer should either correct transformer or born penalty which is 1o be

decided by the purchaser.



14-2- Properties :

PROPERTIES UNIT CLASS | CLASS i
Kinematic viscosity cSt’
at 40 "C < 165 < 11
at 20 °C < 40 s 25
at -15 °C < 80 | @
at-30 °¢ | - < 1800
Flash point "C > 140 = 130
Pour Point “C < -30 < -45
* ¢St = 10° m¥/s
PROPERTIES UNIT COMMON ITEMS BETWEEN
TWO CLASSES
Apperarance | - Clear and free from sediment and
suspended matter
Density kg/dm’
at 20 °C < 0.895
Interfacial N/m
at 25 °C > 40 * 107
Neutralization value mgKOH/g < 003
Corrosive sulphur - ——-- Nnon-corrosive
Water content ma/kg < 40
Anti-oxidant additives not detectable
oxidation stability :
Neutralization value” mgKOH/g < 040
Sludge,” % by mass < 010
Breakdown voltage :
as delivered, KV = 30
after treatment KV = 50
Dissipation factor, at 90 °C
at 40 HZ to 60 HZ < 0.005

* After uninhibited il oxidation




accordance with the latest edition of BS5493 standard. A painted plate, as
a sample, should be tested according to the appendix A.
12. Earthquake Requirements :
The complete assembled and installed transformers {including all accessotries) shall
be 20 designed to safely withstand the dynamic earthquake forces. The harizontal
and vertical accelerations shall be taken in such a direction as to produce the most
severe loading of the equipment and its accessories (This figure is to be

coneidered generally 0.3g except otherwise mentionad).

13. Shock Impact & Inclination :
The transformers shall have such a design, material and manufacturing that
probable shocks during leading-unloading, transportation and shipment with the
magn'tude of max. 3g in any direction shall not damage transformer.
Inclinaiion of max. 15° from plumb line could not cause any damage to the
transformer.
14. Transformer Oil :
14-1- Quality
The unused insulating oil shall be obtained by distillation and refining of
petroleum. This oil must be pure virgin of petroleum product with
Naphthane base of cass I, for zone C' (respect of min. Temperature) and
Naphthane or Paraffin base of class | for zone A%RB® (respect of min.
Temperature) applications, without any anti oxidant (another word
uninhibited oif} in accordance with [EC-296 (1982 or latest edition).
1- Regions with min. Temperature -40°C.
2- Regions with min. Temperature -20°C.

3- Regions with min. Temperature -30°C.



Qil of conservator to be completely sealed against atmosphere air by
means of flexible oil and air resistant air bag which in turn is connected to
the silicagel breather
Oil conservator to be equipped with oif level indicater, Which can be read
from The same level of transformer and should be mounted on the outer
end of the conservator tank. The dial shall indicate the minimum, maximum
and normal levels, in 20°C.

10.2 Gas Detector Relay (Buchholz Relay):
Gas detector relay, should be provided in the pipe connecting the
conservator to the main tank. The relay shall be equipped with one or two
contacts, to operate alarm o¢on slow gas accumulation, or surge
accumulation.

10.3 Oii Temperature Indlicator:
Dial type oil temperature indicator shall be provided with its sensing
element located in the path of the hottest oil. The dial may be mounted on
the transformer at eye level and accessible. The temperature indicator shall
be equipped with the following adjustable alarm contacts.

1) Alarm actuating

2) Tiip actuating

11. Painting & Finishing :
11.1- Galvanizing
i galvanizing plates are used, galvanizing should be in accordance with
1SO-1461 standard {1973 or latest edition).
11.2- Surface Preparation & Painting :
11.2.1- Surface Preparation
Surface preparation should be in accordance with the latest edition of ANSI A159.1
standard .
11.2.1.1- De-Rusting
Case iron and Steel Plates surfaces, should be cleaned of rust and foreign matters
by sand blasting, according to BS 4232 or any approved method.
11.2.1.2- De - Greasing
Oil, Parafin and grease should be removed by use of solvent.
11.2.b- Paint Application :3
Painting on case iron and stee! plates, should be consist of three at least
40 um {50 pm for wet climate) coatings containing one primary, other coat
of non glossy oil, one final weather resistant coat with a total minimum
thickness of 120 um (150 um for wet climate). Painting should be
6




8. COOLING EQUIPMENT :

General:
The transtformers shall be provided with nalural oil cooling system.
Radiafors shall be so designed as to be accessible for ¢leaning and/or painting, to
completely drain oil into the tank and to insure against formation of gas pockets

when the tank is being filled.

9. BUSHINGS:

General :
Bushings should be in accordance with the latest edition of DIN 42531 or IEC233
standards, to cover various poliution conditions of site conditions, tor each level
of voltage different types of bushing o be designed and manufactured to work
at.
Bushings of same voltage shall be inter-changeable between units. The bushings

shall be oil-tight, gas-tight and water-tight,

Other properties:
Bushings shall be so designed to prevent the accumulation of explosive gases and

to provide adequate oil circulation to remove internal heat.

10. ACCESSORIES:

General ;
All gauges, meters, relays, thermometers and silicagel breather shail be mounted
in such a way that the vibration from the transformer is not transmitted to these
equipment. Contacts of the accessories shall be insulated from ground and shali
be of positive snap-action or mercury type. Alarm and control contacts shall be
open during normal conditions, shall be self-reset, except sudden pressure device,
and shall be for the specified low voltage of the substation.
The transformer shall be provided with the following accessories. If transformer has

following accessories they must be according to below.

10.1 Conservator:
Censervator tank should have a volume of at least %9 of total volume of
the il in 25°C. The tank shall be mounted with proper slope between the
ends. Bottum of the tank shall be fitteq with a /filler of suitable size,

completed with dummy plug.



The distribution transformer shall be capable of withstanding without damage the
thermal and dynamic effects of short circuits (Three and two phase and single iine-
to-ground faults) at high and low voltage terminals, with specified system fault levels
and duration, in accordance with IEC publications.

Short circuit calculations for dynamic withstand capability of the transformers shalt

be generally in accordance with [EC 76-5.

6. TANK :

6.1

6.2

6.3

6.4

6.5

The transformer tank shall be a hot or cold-rolled low carbon steel plate case of
substantial construction which shall be oii tight and provided with an ail tight cover.
The tank cover shall be designed to shed water.

The gaskets shall be made of a resilient material {and not chemically affected by oil)
which will not deteriorate under the action of hot oil and will remain oil tight.

The transformer tank, radiators, pipes and conservator shall withstand full vacuum
and be oil tight for an over pressure of not less than difference to the lowest and
highest levels of the transformer oil addition to the tank oil surface.

Each transformer shall be provided with two external ground pads, each with two
tapped holes for connection to the ground bus.

While the transformer equipped with suitable means to place on iron rail it must be
able to move the transformer in either direction when completely filled with oil.
Construction of the main tank and conservator tanks, shall provide for temperature

changes attained, for coldest and hottest condition.

7. DE-ENERGIZED TAP CHANGER:

The transformer, shall be equipped with external manually operated tap changer for
changing connections to the taps in the windings. Taps will be changed only when
the transformer is de-energized. The tap changer control shall include operation
handwheel indicating pointer and dial and means for locking the tap changer in any
desired position.

The contacts shall be capable of withstanding the full short cireuit current of the
transformer without injury and continuous rated current of not less than 1.20 times
of the max. full load current of the winding. The tap changer handle shall also be

provided with a suitable device, to protect against false operation.




The foading capabilities as indicated in these specifications and the IEC standards
for distzibution transformers shall be applied with respect to life, maintenance and
other factors affecting the operation of the transformer.

The transformer windings shall be designed to withstand dielectric test voitages as
impulse, induced tests and also chopped impulse test (if requested as special) in

accordance with the applicable provisions of the IEC standards.

3.1 Winding conductors :

winding conductors shall be free from scale, burrs and splinters. All
conductors used for the coil structures shall be made of copper. The turns
in the coils shall be thoroughly treated in such a way to develop the full
mechanical and electrical strength of the transformer and to minimize
deterioration.

Each neutral point of the star or zigzag windings shall be brought out via
a suitable bushing or terminal and shall not be connected to the inside part
of the tank.

3.2 Winding Insulation :
Winding insulation shall be of uniform or non-uniform quality.
Varnish application on coil windings may be given only for mechanical
protection and not for improvement of dielectric properties.
Materials used in the insulation and assembly of the windings shali be
insoluble, non-catalytic, and chemically inactive in the hot transformer oil

under the operating conditions.

4. ASSEMBLING :
Each assembled core and coils shall be dried in vacuum at not more than 0.5 mm
of mercury and shall be impregnated with oil immediately thereafter to ensure
proper moisture and air elimination within the insulating structure. Each core and
coil assembly shall be impregnated and immersed in moisture-free oil as soon as

possible after drying.

5. SHORT CIRCUIT WITHSTAND CAPABILITY :
Dimensioning shall be based on the short-circuit currents (Three phase, two phase
and earth currents) which can arise for all conceivable faults in the system. The
system earthing shall be taken into consideration. Normally, two or more

transformers shall be considered to run in parallei.
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1. GENERAL REQUIREMENTS :

1.1 The distribution transformers (separate winding transformers) shall be
designed, manufactured and tested according to the applicable
requirements of the latest publications of the 1EC international standards
except otherwise is mentioned.

All amendments, supplements and reference publications listed within the
relevant standards shall also be applied. The distribution transformers shafl
be equipped with the required spare parts and all necessary accessories
for proper operation. Basic equipment data and ratings shall be as

indicated in" Schedules of Transformers".

1.2 The distribution transformers shall be, oil-immersed and oil conservator
type.
1.3 All current carrying components such as bushings, tap changers and

connection components shall have a minimum continuous load carrying
capacity equal to 120% of the related windings under all service

conditions.

2 CORES :
The core of the transformer shall be constructed from non-aging, cold rolled, grain-
oriented, silicon steel specially suitable for the purpose. Both sides of each sheet
shall have an insulated surface treatment or coating providing the required inter
lamination resistance. All steel sections used for supporting the core shall be
thoroughly short or sand blasted, after cutting, driling and welding. The core and
coil assembly shall be provided with suitable lugs for the purposes of liting the

entire assembly,

3. WINDINGS :

General:
in the design, construction, and treatment of windings, proper consideration shall
be given to all factors of service such as dielectric and mechanicat strength of
insulation, coil characteristics, uniform electrostatic flux distribution, minimum
dielectric losses, minimum restriction for free oil circulation for uniform low
operating temperature, elimination of hot spots, uniform voltage distribution between
adjacent turns and throughout the winding, and the contiol of dielectric coefficient

under operation maximum voltage and impulse conditions for high impulse strength.
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INTRODUCTION :

- This specification is intended to cover the minimum requirements for the
design, material, fabrication, inspection, testing, marking and preparation
for shipment of oil immersed distribution transformers.

- The various sections and attachments of this specification shall be
considered to comprise a single entily, in both English & persian parts. In
case of any confliction between the English parts and the Persian parts, the
Persian parts is acceptable.

- The manufacturer shall clearly and specifically state in his proposal any
exception to and deviation from this specification as well as the specified
standards. It will be assumed that quotations are in accordance with this
specification and the mentioned standards unless the specific exceptions

are so noted.

- In cause of any discrepancy between the sections and clauses of this
specification and is attachments, the manufacturer shall ask the purchaser

for rectification.

. The Manufacturer shall submit all technical data which are required at
quotation stage. All technical data sheets (Table Il} shall be thoroughly
completed. Each incomplete item of the technical data sheers will be
assummed as being accepted by the Manufacturer to be in accordance

with the requirements of this specification.

- The Manufacturer shall submit production reference lists for all items.
Prototype equipment will not be accepted.
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