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1. SCOPE

1.1General
This specification covers the design manufacture, painting, test and the supply of
2 (two) sealed oil immersed power transformers 22/6.6kV 2000kVA @ 50Hz.

In addition, for each tender a Date shit and Bill of materials (BOM) will be issued.

1.2 Quote conditions

Purchaser and final owner: Petroleum & Energy infrastructures Ltd.

Transportation and installation site: Eshel Ha'Nasi, Israel.

1.3Transport and eraction

The vendor shall be responsible for the transportation of the transformers to the

final installation location at Eshel Hanasi site (Israel), this includes all loading,

unloading, coordinating local law authorities during land transportation (if needed).

All transportation fees and expenses will be covered by the vendor.

2. APPLICABLE CODES AND STANDARDS

The following documents form part of this specifications, according to their

latest published issue.

No. Title

IEC 60050 International electro technical vocabulary

IEC 60076-1 Power Transformers General
(2004-04)

I[EC 60076-1 Power Transformers General
(am-1)

IEC 60076-2 Power Transformers temperature rise
(1993-03)

IEC 60076-3 Power Transformers insulation levels dielectric tests and
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(2000-03) external clearances in air

IEC 60076-4 Power Transformers lighting impulse and switch-impulse
(2004-06) testing

(2006-02)

IEC 60076-5 Power Transformers ability to withstand short circuits

IEC 60076-7 Power Transformers loading guide for oil immersed
(2005-12) transformers

(1997-11)

IEC 60076-8 Power Transformers application guide

IEC 60076-10 | Power Transformers determination of sound levels

1

IEC 60076-10- | Power Transformers determination of sound levels

efficiency and labeling

IS 5484 Distribution transformer requirements for energy

3. CLIMATE AND SITE CONDITIONS

Installation site is located at the southern part of Israel, characterized by dry clamant.

Maximum ambient temperature:

Minimum ambient temperature:

Maximum surface temperature:

Maximum relative humidity:

Silicate altitude:
Isokeraunic level:

Maximum Rainfall:

TERMINAL BUSHINGS

45°C
10°C
85°C
95 %

Below 1000 M
more than 200 days P.A.

400 mm/ year
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Bushings shall comply with IEC 137 except where amended by this
specification.

Where current transformers are specified or proposed to be included in
bushing turrets, it shall be possible to remove the complete bushing assembly
without disturbing the current transformers, secondary terminal and
connections, or pipework.

Bushing insulators shall be mounted on the tanks so that external connections
to them will have not less than specified clearances. All internal connections to
the bushing insulators shall be flexible.

Clamps and fittings made of steel or malleable iron shall be galvanized, and all
bolt threads shall be greased before erection.

The bushings flanges shall not be re-entrant shape, which may trap air.

The creepage distance shall not be less than 50mm/kV for outdoor bushings.
Any stress shield shall be considered an integral part of the bushing assembly.
On all condenser bushings a tapping shall be brought out to a separate

terminal for testing purposes on site.

Porcelain

All porcelain shall be sound, free from defects, and thoroughly vitrified. The
glaze must not be depended upon for insulation. The glaze shall be smooth
and hard and shall cover completely all exposed parts of the insulator.

The porcelain must not engage directly with hard metal and, where necessary,
gaskets shall be interposed between the porcelain and the fittings. All porcelain
clamping surfaces in contact with gaskets shall be accurately ground and free
from glaze.

All fixing material used shall be of suitable quality and properly applied and
must not enter into chemical action with the metal parts or cause fracture by
expansion in service. Cement thicknesses are to be as small and even as
possible and proper care is to be taken to center and locate the individual parts
correctly during cementing.

Each porcelain bushing or insulator shall have marked upon it the
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manufacturer's identification mark and such other mark as may be required to
assist in the representative selection of batches for the purposes of the sample
tests stated in the Schedule of Tests. Each porcelain part shall, in addition, be
marked to indicate the date of firing. These marks shall be clearly legible and
visible after assembly of fittings and shall be imprinted and not impressed. For
porcelain parts the marks shall be imprinted before firing.

When a batch of insulators bearing a certain identification mark has been
rejected, no further insulators bearing this mark shall be submitted and the
Contractor shall satisfy the end client that adequate steps will be taken to mark
or segregate the insulators constituting the rejected batch in such a way that
there can be no possibility of the insulators being re-submitted for the test or

supplied for the use of the Owner.

Mounting of Bushings

Bushing insulators shall be mounted on the tank in a manner such that
electrical clearances are maintained between live points and earth. Neutral
bushings shall be mounted in a position from which a connection can be taken
to a neutral current transformer mounted on a bracket secured to the

transformer tank.

ACCESSORIES

5.1Winding Temperature Indicators

The transformer shall be provided with a winding temperature indicator and
combined alarm and trip relays of approved design. The alarm and trip settings
shall be adjustable. The winding Temperature Indicator shall also be provided
with additional contacts for automatic 'start/stop' of cooling plant. It shall be
fitted with dial indicator calibrated in degrees Celsius and fitted with a hand
reset pointer the highest temperature attained.

The winding temperature indicator shall be so mounted in the transformer
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marshalling kiosk so that the dial is not more than 1500 mm from ground level.
The cover shall be equipped with a viewing aperture of adequate size, fitted
with clear, reinforced glass. Mechanical protection shall be provided for the
capillary tube or senior lead and sharp bends avoided e.g. at points where the

capillary tube enters the marshalling kiosk.

The winding temperature indicator shall be activated by a current transformer
connected to a heater coil, which heats the oil in which the bulb or sensor of

the indicator is immersed or by other approved means.

An ammeter, special terminals and links shall be provided to the end client's
approval for checking the output of the current transformer on load and
disconnecting the current transformer from the heater coil to enable the
instrument to be used as an oil temperature indicator. A test winding shall be
incorporated in the current transformer and the connection brought out to
suitable terminals to enable the operation of the instrument to be checked

electrically.

5.20il Temperature Indicators

The transformer shall be provided with an oil temperature indicator of approved
design incorporating contacts and relay(s) for initiating alarms and trips. The
indicator shall be fitted with a dial calibrated in degrees Celsius, with a hand

reset pointer to register the highest temperature attained.

The oil temperature indicator shall be mounted in the transformer marshalling
kiosk so that the dial is not more than 1500 mm from the ground level and the
cover shall be equipped with a viewing aperture of adequate size, fitted with
clear, reinforced glass. If the temperature measuring device makes use of a
capillary tube, mechanical protection shall be provided for the tube and sharp
bends shall be avoided (e.g. where the tube enters the marshalling kiosk).
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5.30il and Winding Temperature Operated Relay Contacts

An independent pair of voltage-free contacts shall be provided for each
function specified and shall be suitable in all respects for the remote operation
of auxiliary relays. The contacts shall be changeable from normally open to
normally close. Mercury type switches are preferred and reed relays shall not
be used.

The operating voltage for the coils of any associated auxiliary relays shall be

as specified in the Schedule of Requirements.

Independent adjustment of the relay operating temperature settings shall be
provided over the temperature range 60°C to 150°C for winding temperature
indicators and 50°C to 120°C for oil temperature indicators.

Setting of the relays shall be a simple operation not requiring the use of special
tools, and the setting scale for each adjustment must be clearly indicated.

A flag or similar indication is required on each relay to register its operation.

5.4Buchholz Devices

Each oil containing equipment shall be fitted with an approved vibration-proof,
gas and oil actuated relay device of the Buchholz type, having alarm and
tripping contacts, which close following the accumulation of gas, loss of oil or
oil surge. Buchholz devices, which do not alarm due to gradual accumulation
of gas may be considered if they are used for on load tap changing

compartments containing arcing contacts.

Each gas and oil actuated relay shall be provided with a test cock to which a
flexible pipe can be connected for checking the operation of the relay.

Each relay shall be fitted with a calibrated glass window for indication of gas

volume.
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To allow gas to be collected at ground level, a small bore pipe shall be
connected to the gas release cock of the gas and oil actuated relay and brought
down to a point approximately 1400 mm above ground level, where it shall be
terminated by a cock which shall have provision for locking to prevent

unauthorized operation.

A machined surface shall be provided on the top of each relay to facilitate

setting and checking the mounting angle in the expansion pipe.

Oil pipe work shall be provided in compliance with the recommendations of the

manufacturer of the device.

The design of the relay mounting arrangements and the associated pipe work
shall be such that malfunction of the relays will not take place under service

conditions as specified.

The oil circuit through the relays shall not form a delivery path in parallel with

any circulating oil pipe.

The Tenderer shall submit full details, including pipe sizes, oil operating

velocities etc., and the size and type of each proposed relay with his tender.

5.5Breathers

Each transformer and tap changer conservator shall be provided with a silica
gel breather of an approved type complete with oil seal, oil level indication
window and a sight glass for inspection of the silica gel. Due to the climatic
conditions at site, this breather shall be liberally sized and one size larger than

would be fitted for use in a temperate climate.

A visual indication of the extent to which the drying agent has absorbed
moisture is preferred, showing how much active material remains effective.

The unit must allow simple cleaning and replacement of the desiccator and
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sealing oil without the use of tools, by using wing nuts or similar forms of

corrosion resistant hand tightening devices.

The breather should be mounted at approximately 1400 mm from ground level

and must together with its connecting pipe, be firmly fixed to the main tank by

means of substantial brackets.

One spare charge of silica gel shall be provided in a sealed container with each

transformer.

5.6 Rating, Diagram and Valve Plates

The following plates, or an approved combined plate, shall be fixed to each

transformer tank at an average height of 1500 mm above the ground level:

a) Arating plate bearing the data specified in IEC 76 Part 1. This plate shall

also include the short circuit current rating and time factor for each

winding.

b) A diagram plate showing in an approved manner, the internal

connections and the voltage vector relationship of the several windings,

in accordance with IEC 76 Part 1 with the transformer voltage ratio for

each tap and, in addition, a plan view of the transformer giving the correct

physical relationship of the terminals.

c) A plate showing the location and function of all valves and air release

cocks or plugs. This plate shall also if necessary warn operators to refer

to the Maintenance Instructions before applying vacuum.

Plates are to be of stainless steel or other approved material capable of

withstanding continuous outdoor service at site.

5.7 Pressure relief device.

A pressure relief, spring operated, self-sealing device complete with ducting to
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direct oil down to 1000mm above ground level on operation shell be fitted to
the transformer main tank. The device shell include two pairs of volt free
contacts for protection trip purposes. Connection from both sides of the
auxiliary contacts shell be brought out to terminal blocks in dry terminal
chamber. External cables shell connect these terminals to the tank mounted

control cabinet.

The PRD outlet ducting is to be made vermin proof. Ducting is to have a
removable securable/lockable access cover to enable testing and resetting of
the Pressure Relief Device (PRD) and the cover is to be clearly labeled "PRD
Test Access”

INSULATING OIL

The transformer and all associated oil-filled equipment shell be supplied
complete with the first filling of unused, uninhibited, naphthenic mineral olil
complying with IEC 60296 transformer oil. The viscosity shell be defined by an
LCSET of -30°C in IEC 60296.

Oil used shell demonstrated to be free from any corrosive Sulphur, likely to be
lead to the formation of cupper sulphide. The oil shell pass the current "state
of the art" test for detection of corrosive Sulphur, e.g. ASTM 1275-B or the
equivalent test developed by CIGRE.

Oil would normally be delivered to the site in tanks or drums. Suppliers shell
state there intended method of delivery in there offer. The method must be
agreed in advanced and satisfy by the end client's safety and environmental
requirements. The oil in every container, drum or tank must be tested for

electrical breakdown and moisture content before adding to the transformer.
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Once the transformer has been filled, and before initial energizing, a water

content test shell be carried out. The test shell be repeated approximately one

month after energizing. The results of both tests shell be recorded in the

transformer Equipment Manual. Initial water content shell be less the 10ppm.

The PCB content of the oil used must not exceed 5ppm. PCB tests shell be

carried out after filling the transformer with oil, and after one month. The results

of both tests shell be recorded in the site test file and also provided in the

transformer Equipment Manual.
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7. GENERAL SCHEDULE OF REQUIREMENTS
2000kVA MAIN POWER TRANSFORMER

The power transformers to be supplied new shall conform to the following

requirements:

sL REQUIREMENT
N ' DESCRIPTION 2000 kVA,
0.
22/6.6KV
1. [a) Continuous site rating kVA 2000
b) Type of Cooling ONAN
2. |No. of phases 3
3. |No. of windings 2
4. |No-load voltage ratio at principal tapping KV 22/6.6
5. |Highest system voltage KV 24]7.2
6. |Minimum withstand voltages lightning impulse KV 125/50
7. |Service Conditions
Altitude not exceeding M 1000
Air Temperature Deg. C 45
8. |Winding hot spot temperature on emergency overload
not exceeding Deg. C 140
9. |maximum hot spot temperature when loaded in Deg. C 118
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accordance with IEC 354
10. [Permitted temperature rise :
Winding by resistance Deg. C 60

Top oil Deg. C 55

11. [Phase connections :

Vector Group Dyn-11
12. System Symmetrical fault level on 22kV side 40 kA
System Symmetrical fault level on 6.6kV side 25 kA

13 Duration of the symmetrical short circuit current for which the
transformer is to be designed (calculation as per IEC to be
furnished). 2 Sec.

14. Impedance voltage at 75 Deg. C and C.M.R. at principal tap
and on HV base. 6%

15. Max. flux density in tesla in any part of the core and yokes at

principal tap, rated voltage, nominal frequency. 1.6
16. Parallel operation Required
17. HV side line terminals cupper
18. LV side line terminals cupper

Silica Gel breather
19. Type of breather consisting of 5 stacks
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20. Hydro compensator in conservator tank

21. Transformer mounting

MAX. PERMISSIBLE LOSSES :

22. No load losses

23. Load losses watts

Noise level maximum at a distance of two meters with all

24. accessories operating

Signature of Tenderer :

Required

On castor wheels

9,000 W

60,000 W

65 dB
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STIR

8. SCHEDULE OF TECHNICAL PARTICULARS & GUARANTEES
FOR 2000kVA POWER TRANSFORMERS

All values set in these particulars should be corrected to ambient temperature of

40°C and 100 % humid weather of site System frequency is 50 Hz.

SL. PARTICULARS OF
NO. PESCRIPTION TRANSFORMERS
1. Name of Manufacturer
2. Country of Origin
3. Applicable Standards
4. Continuous rating at site conditions 2000KVA
5. Equivalent IEC continuous rating 2000KVA
6. System highest voltage kv
7. Primary side rated voltage at normal tap 22kV
8. Secondary side rated voltages at normal tap 6.6kV
9. No. of phases & rated frequency 3ph
50Hz
10. Vector Group DYN-11
11. Method of cooling ONAN
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SL. PARTICULARS OF
DESCRIPTION
NO. TRANSFORMERS
12. Maximum temperature rise at rated full load
a) Oill Deg. C
b) Winding Deg. C
c) Max. winding hot spot temperature on emergency
overloads Deg. C
13. Percentage impedance voltage at rated frequency: %
14. Power frequency test voltage for 1 minute
HV side kV
LV side kV
15. Impulse level:
a) 1/50 micro sec. Full wave HV side kV
LV side kV
b) 1/50 micro.sec. Chopped wave HV side kV
LV side kV
c) Induced over voltage HV side kV
LV side kV

Maximum flux density in core at normal voltage and

16.
frequency in tesla (weber/m2)
17 Maximum flux density in yoke at normal voltage and
' frequency in tesla (weber/m2)
18. Current density at rated output

a) Primary winding Amp/mm?
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SL. PARTICULARS OF
DESCRIPTION
NO. TRANSFORMERS
b) Secondary winding Amp/mm2
19. Cross sectional area of windings
a) Primary winding Amp/mm?
b) Secondary winding Amp/mm?
20. Resistance of windings per phase at 75 Deg. C
a) Primary HV winding Ohms
b) Primary LV winding Ohms
21. No. of turns in windings per phase
a) Primary HV winding Nos.
b) Primary LV winding Nos.
22. Mean length of windings per phase
a) Primary winding m
b) Secondary winding m
c) Tertiary m
23. Length of lead between windings & bushing
a) Primary winding m
b) Secondary winding m
c) Tertiary m
24. Copper loss at full load at 75 Deg. C
a) At rated voltage & tap kW
b) At tapping having highest losses kW
25. Iron loss
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SL.
NO.

DESCRIPTION

PARTICULARS OF
TRANSFORMERS

26.

27.

28.

29.

30.

31.

a) At normal voltage & frequency
b) At 110% rated voltage & frequency
c) Weight of core/1 Kg.

Magnetizing current as % of full load current
a) Atrated voltage & tap
b) At 110% rated voltage & frequency

Efficiency

125 % load at 0.8 p.f.
100 % load at 0.8 p.f.
100 % load at unity p.f.
75 % load at 0.8 p.f.
50 % load at 0.8 p.f.
50 % load at unity p.f.

Regulation
a) at0.8 p.f. lagging
b) at unity p.f.

Presence of trip & alarm contacts on buchholz relay on

Trans. & Tap changer

Basic insulation level
a) 22kV side
b) 6.6kV side

Tank

a) Thickness of top plate

kW

kW

kW

%

%

%

%

%

%

%

%

%

Yes/No

kV

kv

mm
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SL. PARTICULARS OF
DESCRIPTION
NO. TRANSFORMERS
b) Thickness of bottom plate mm
c) Thickness of radiator fins mm
d) Thickness of sides mm
e) Maximum pressure tank can sustain Kg/mm?2
f)  Working pressure in tank Kg/mm?
g) Setting of pressure on over pressure device Kg/mm?2
32. a) No. of radiators
b) Way of connection of radiators to main body
c) Rating of cooler bank as % of total loss at CMR %
33. Provision for tank earthing Nos
34. Core type construction
35. No. of limbs
36. Thickness of lamination
37. Harmonics
a) R.M.S. value of the fundamental current Amp.
b) R.M.S. value of 3rd harmonics current Amp.
c) R.M.S. value of 5th harmonics current Amp.
38. Total oil required Liters
39. Weights
a) Core Kg
b)  Windings Kg
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SL. PARTICULARS OF
DESCRIPTION
NO. TRANSFORMERS
c) Complete transformer including oll Kg
d) Complete transformer excluding oll Kg
e) Transformer arranged for shipment Kg
40. Insulation materials:
HV windings
LV windings
Core bolt
Core lamination
Tapping leads
Side plates
41. Overall dimensions
a) Height cm
b) Length cm
c) Width cm
42. Type of paint applied internally
43. Type of paint applied externally
44, Type of weatherproof anti rust material primer
45. Applicable standard for painting process
46. Noise level db
47. I)  Short circuit withstand fault level at terminals of :
22 KV bushings KA
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SL. PARTICULARS OF
NO. PESCRIPTION TRANSFORMERS

6.6 KV bushings KA

)  Duration of symmetrical short circuit it can stand sec
48. Anti-vibration pad provided Yes/No
49. Transformer bushing (HV/LV) :

a) Name of manufacturer

b)  Country of origin

c) Manufacturer's type No.

d) Material of Insulator

e) Rated voltage kv

f)  Rated current A

g) Dry P.F. withstand voltage kv

h) Wet P.F. withstand voltage kv

i)  Impulse flashover voltage (Positive 1/50 wave) kv

i)  Impulse flashover voltage (Negative 1/50 wave) kv

k) Total creepage distance mm

l)  Protected creepage distance mm

m) Diameter of stem mm

n)  Current rating stem A

0) Applicable standard

SIGNATURE OF TENDERER
DESIGNATION
NAME OF TENDERER
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SL. PARTICULARS OF
DESCRIPTION
NO. TRANSFORMERS

DATE
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