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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries, = chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.17, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.ir
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GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER :

Means the "Company" where this standard is a
part of direct purchaser order by the "Company",
and the “Contractor” where this Standard is a part
of contract documents.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.
CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.
EXECUTOR:

Executor is the party which carries out all or part of
construction and/or commissioning for the project.
INSPECTOR :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:

Is used where a provision is mandatory.
SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the “Company” rather than by a contractor,
supplier or vendor.

MAY:

Is used where a provision is completely
discretionary.
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1. SCOPE

1.1 This standard specification covers the
minimum requirements for design, manufacture,
and quality control of oil immersed power
transformers.

1.2 Oil immersed power transformers will be
installed in oil, gas and petrochemical industries
under the environmental and service conditions
specified herein.

1.3 The general requirements are given in this
specification.The  specific  requirements of
individual cases will be given in request for
quotation and / or purchase order.

Note 1:

This is a revised version of IPS-M-EL-150(0) by
the relevant technical committee and replaced. by
the following two standards which are issued as
revision(1).Revision (0) of the said standard is
withdrawn.

- IPS-M-EL-151(1) Material and Equipment
Standard for Dry Type
Power Transformers

- IPS-M-EL-152(1) Material and Equipment
Standard for Oil Immersed
Power Transformer

Note 2:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on Jul. 2015, which is issued as
revision (3). Revision (2) of the said standard
specification is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard, the following dated and
undated standards / codes are referred to. These
referenced documents shall to the extent specified
herein, form a part of this Standard. For dated
references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the Company and the Vendor. For
undated references, the latest edition of the
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referenced documents (including any supplements
and amendments) applies.

Oil immersed power transformers shall be
designed, manufactured, inspected and tested in
accordance with the applicable sections of the
latest edition of the following International
Electro technical Commission “IEC” standards.
This standard specification is primarily based on
IEC recommendation series 60076.

IEC (INTERNATIONAL
ELECTROTECHNICAL COMMISSION)

IEC 60038 "IEC Standard Voltages"

IEC 60076-1 "Power Transformers-Part
1: General"

IEC 60076-2 "Power Transformers - Part
2: Temperature Rise for
Liquid-Immersed
Transformers"

IEC 60076-3 "Power Transformers - Part
3: Insulation Levels,
Dielectric Tests and
External Clearances in Air"

IEC 60076-4 "Power Transformers - Part
4: Guide to the Lightning
Impulse and Switching
Impulse Testing - Power
Transformers and Reactors"

IEC 60076-5 "Power Transformers - Part
5: Ability to Withstand
Short Circuit"

IEC 60076-7 "Power Transformers Part
7: Loading Guide for Oil-
Immersed Power
Transformers"

IEC 60076-8 "Power Transformers- Part
8: Application Guide"

IEC 60076-10 "Power Transformers-
Part 10: Determination of
Sound Level"
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IEC 60076-10-1 "Power Transformers-

IEC 60085

IEC 60099

IEC 60137

IEC 60214-1

IEC 60214-2

IEC 60076-6

IEC 60296

IEC 60529

IEC 60616

Part 10-1: Determination of
sound levels — Application
guide"

"Electrical Insulation -
Thermal Evaluation and
Designation"

"Surge Arresters"

"Insulated  Bushings for
Alternating Voltages above
1000V"

"Tap-Changers - Part 1:
Performance Requirements
and Test Methods"

"Tap-Changers —Part 2:
Application Guide"

wer sform -
"Power transformers - Part
6: Reactors"

"Fluids for Electrotechnical
Applications-Unused
Mineral Insulating Oils for
Transformers and
Switchgear"

"Degree  of  Protection
Provided by Enclosures (IP
Code)"

"Terminal and Tapping
Markings for Power
Transformers"
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IPS IRANIAN PETROLEUM STANDARDS)

IPS-E-GN-100  "Engineering Standard for
Units"

IPS-E-EL-100 "Engineering Standard for
Electrical System Design
(Industrial and  Non-
Industrial)"

IPS-M-EL-151  "Material and Equipment
Standard for Dry Type
Power  Transformers"

3. CONFLICTING REQUIREMENTS

In the case of conflict between documents relating
to the inquiry or order, the following priority of
documents (whichever more stringent realized by
Company) shall apply:

- First priority : Purchase order and
variations thereto.

- Second priority : Data sheets and
drawings.

- Third priority : This standard
specification.

All conflicting requirements shall be referred to
the purchaser in writing. The purchaser will issue
confirmation document if needed for clarification.

4. UNITS

This standard is based on International System of
Units (SI), as per IPS-E-GN-100 except where
otherwise specified.

5. SERVICE CONDITION

5.1 The transformer specified herein will
generally be installed outdoor in non-hazardous
areas.
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5.2 The maximum ambient air temperature,
relative humidity and the elevation of the location
in which the transformer will be installed will be
indicated in data sheet. The maximum ambient air
temperature shall in no case be assumed less than
40°C. The lower limit of the ambient air
temperature will be indicated in data sheet.

5.3 The atmosphere is saliferrous, dusty and
corrosive as commonly encountered in oil, gas
and petrochemical installations.

5.4 The voltage levels adopted in the oil, gas and
petrochemical industries of Iran are based on the
IEC 60038. The primary and secondary voltages
of the transformer will be indicated in data sheet.

5.5 The supply voltage will be three phase
symmetrical and the variation will be £10% of the
rated voltage.

5.6 The nominal rated frequency is 50Hz. The
system frequency variation will be +5% of rated
frequency. The frequency drop of 5% will only
occur at nominal voltage or lower.

5.7 Transformers shall be able to operate at rated
power with normal supply variations as mentioned
in clauses 5.5 and 5.6.

6. DESIGN CONSIDERATIONS
6.1 Application

6.1.1 This standard specification can be used as a
general guideline for the purchase of current
limiting reactors, earthing transformers, generator
transformers, motor unit transformers and motor
starting transformers.

6.1.2 Reactors and earthing transformers shall
comply with IEC 60076-6 in addition to the
requirements of this standard specification.

6.1.3 Where generator transformer is specified,
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the transformer shall be capable of accepting full
rated voltage at 80% nominal frequency in order
to meet generator auto start condition with
automatic voltage regulator (AVR) in circuit.
Generator transformer shall withstand the load
rejection overvoltage of 1.4 times rated voltage
for 5 seconds at the transformer terminals to
which the generator is to be connected as
specified in IEC 60076-1.

6.1.4 Motor unit transformers (transformers
supplying individual motors) and motor starting
transformers shall be capable of withstanding
three successive motor starts. Motor data will be
included in the requisition.

6.1.5 Oil immersed power transformers can be
used for any required kVA rating. However, for
ratings up to and including 1250 kVA with
400/230 volt secondary voltage, dry type
transformer can be employed in non process areas.
For the specification of dry type transformer refer
to IPS-M-EL-151.

6.1.6 Oil immersed power transformers may be
sealed type or conservator type according to the
kVA rating of the transformer and shall be
indicated in data sheet.

6.1.7 Oil immersed transformers, with kVA
ratings of up to and including 2500 kV A, shall be
sealed type, as specified in this standard
specification.

6.1.8 For oil immersed transformers with ratings
above 2500 kVA, the choice between sealed and
conservator type (or conservator type with air
bag) shall be decided by the purchaser or
company representative. The selection of the
transformer type will be indicated in data sheet.

6.1.9 The neutral point of secondary windings of
transformers will be earthed, either solidly or
through neutral earthing resistor, which will be
indicated in data sheet.

6.1.10 The rated power of transformer is the
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apparent power input to the transformer as defined
in IEC 60076-1. For transformers up to 10 MVA,
values of rated power should preferably, be taken
from the series of the preferred numbers below as
indicated in IEC 60076-1.

(...100,125,160,200,250,315,400,500,630,800,
1000, etc.).

6.1.11 The rated power of transformer indicated in
data sheet is the rating at the specified ambient
condition and includes 20% excess capacity to be
used for feeding future loads. The rated power
shall be estimated based on maximum
simultaneous load multiplied by 1.2. The
maximum simultaneous load shall be calculated
by adding the running loads plus 25-75%
(according to the project type and designer) of
intermittent loads plus the biggest standby load or
10% of all the standby loads, whichever is higher.

6.1.12 When indicated in data sheet, the
transformer will operate in parallel with existing
transformer/s. In such case, the particulars of the
existing transformer/s will be given in request for
quotation (as per IEC 60076-1).

6.2 Cooling

6.2.1 Oil immersed power transformers up to and
including 2500 kVA shall be air cooled ONAN
type as specified in IEC 60076-1.

6.2.2 Oil immersed power transformers with
ratings above 2500 kVA shall be air-cooled
ONAN type as specified in IEC 60076-1 and shall
have provision for future fan cooling. The items
which can not be safely installed while the
transformer is installed in place shall be initially
supplied with the transformer. Such items include
dedicated winding temperature indicator with
adjustable control contacts and related terminal
box/s, means of mounting future cooling fans and

cable box/s for cooling fans feeder cables (cooling
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fans are not included). The rating of such
transformers shall be based on ONAN cooling
method.

6.2.3 Upon the approval of company
representative, forced liquid cooling system with
different cooling medium such as air or water can
be adopted for special applications. The details of
such cooling system shall be agreed between the
transformer supplier and the purchaser or
company representative prior to start of
manufacturing.

6.3 Noise Limits

6.3.1 The noise limits measured at a distance of
0.3m or 1m according to the recommendation of
IEC 60076-10 shall be stated in data sheet by the
manufacturer, at quotation stage.

6.3.2 For sound pressure level (SPL), calculation
of environmental correction, and conditions for
indoor, outdoor measurements, reference to be
maid to IEC 60076-10, clauses 11.1.2, 11.1.3.

6.4 Losses and Efficiency

6.4.1 At principal tap position the no load loss at
rated voltage and also the I’R loss at rated current
shall be determined and shall be indicated in data
sheet.

6.4.2 The manufacturer shall also indicate in data
sheet the efficiency of the transformer in
percentage, at principal tap and at 100%, 75% and
50% output load at 0.8 power factor.

6.4.3 The measurement and losses shall be
performed according to IEC 60076-1.

7. CONSTRUCTION REQUIREMENTS
7.1 General
7.1.1 Oil immersed power transformer shall be

suitable for continuous operation at full load on
any tap setting without excessive temperature rise
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at the ambient conditions indicated in data sheet.

7.1.2 The transformer shall be designed to cause
minimum environmental contamination with very
low flammability risk.

7.1.3 Unless otherwise indicated in data sheet, the
transformer shall fulfill at any tap position the
requirements of IEC 60076-5 concerning the
ability to withstand short circuits for the period of
time specified by IEC.

7.1.4 In case the transformer will be installed
within a system which requires higher impedance
for reducing the short circuit power on the
secondary of the transformer, the required short
circuit impedance will be specified in data sheet.

7.1.5 Oil immersed power transformers shall have
overload capabilities outlined in IEC-60076-7.

7.1.6 Necessary means shall be provided for
lifting and jacking of the transformer. The
location of lifting and jacking points shall be
shown on drawings.

7.2 Transformer Core

7.2.1 Transformer core shall consist of
individually insulated high magnetic permeability
silicon steel laminations. The laminations shall be
treated to avoid the ingress of moisture.

7.2.2 The core shall be so designed and
constructed to minimize eddy current losses and
noise.

7.2.3 Maximum internal temperature at any point
in the core must be kept within acceptable limits
of the oil temperature.

7.2.4 The core shall be earthed internally through
grounding links.

7.2.5 Adequate lifting facilities shall be provided
for withdrawing the core and winding assembly
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from the tank.

7.2.6 The core shall be rigidly clamped and the
windings shall be firmly braced to the core to
ensure adequate mechanical strength and to
reduce vibration under operating conditions.

7.3 Winding and Insulation

7.3.1 Transformer shall have separate high and
low-voltage windings.

7.3.2 Conductors used for windings shall be made
of copper and shall be free from any kind of
defect and shall have rounded corners. The
conductors shall be transposed at sufficient
intervals in order to minimize eddy current and
equalize the distribution of current and
temperature along the windings.

7.3.3 Windings shall be uniformly insulated.
Materials used for the insulation and assembly of
the windings shall be insoluble, non-catalytic,
chemically inactive, and impervious to hot oil
under the operating conditions.

7.3.4 Winding connections inside the transformers
shall be brazed. Soldered or bolted connections
beyond possible reach are not acceptable. All bare
copper connections under oil shall be tinned or
coated with an impervious and non-catalytic
material.

7.3.5 Windings shall be pre-shrunk and no further
shrinkage must occur after final assembly and
clamping.

7.3.6 Windings shall be fully insulated from earth.

7.3.7 The neutral point of secondary side of star
connected windings shall be brought out through
an insulated bushing for earthing purposes or for
connection to a 3 phase 4 wire system.

7.3.8 The windings and all connections shall be
firmly fixed to withstand without damage the
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electro-magnetic forces and the thermal effects
caused by the external short circuits and the
shocks and vibrations likely to occur during
transportation.

7.3.9 The windings insulation class and the
average winding temperature rise at rated current
and at site ambient conditions shall be indicated in
data sheet at quotation stage. The average
temperature rise shall be reduced according to the
instructions of IEC 60076-2 with respect to high
cooling air temperature and high altitude as
indicated in data sheet.

7.3.10 The insulation level for rated Short
Duration Power Frequency Withstand Voltage
(rms value) and rated Lightning Impulse
Withstand Voltage (peak value) shall not be less
than the values of table 2 of IEC 60076-3. In case
the transformer is to be connected to overhead
transmission lines which are not equipped with
surge arrestors or isolated neutral system is to be
adopted, the higher values of table 2 is required.

Note:

The rated lightning impulse withstand voltage
corresponds to Basic Lightning Impulse Insulation
Levels (BIL) defined in North American practice.
The insulation level based on North American
Practice is acceptable provided that it is not less
than the values recommended in IEC 60076-3.

7.4 Transformer Termination and Phase
Displacement Symbol

7.4.1 Unless otherwise indicated in data sheet,
transformers shall be connected delta primary and
wye secondary.

7.4.2 The angular displacement between high
voltage and low voltage of transformers shall be
DynS5 according to IEC 60076-1.

7.4.3 Transformers with Dynll winding
arrangement are acceptable subject to purchaser’s
approval.

7.4.4 Neutral terminal shall be furnished for wye-
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connected windings and shall be accessible for
connection to a four-wire system, and/or to
ground. The neutral connection shall be capable of
carrying full phase rated current

7.5 Insulating QOil

7.5.1 Oil-immersed transformers shall be filled
with mineral oil.

7.5.2 The mineral oil shall comply with the
requirements of IEC 60296.

7.5.3 For offshore transformers, and where the fire
protection requirements prohibit the use of
mineral oil, silicone oil shall be used. In such
case, the type of the insulating oil shall be shown
on the rating plate.

7.5.4 Polychlorinated biphenyls (PCB) based
insulating oil such as ASKAREL shall not be
used.

7.5.5 The transformers shall be filled with
insulating oil at manufacturer shop as far as
practicable. When transformers are to be shipped
without insulating oil, the tank shall be designed
for vacuum filling.

7.6 Tap Changing

7.6.1 Unless otherwise indicated in data sheet, two
off-circuit tapping ranges of 2.5% and 5% below
and also 2.5% and 5% above nominal voltage,
shall be provided on the high voltage windings.

7.6.2 Off-circuit tap changing shall be performed
by the use of suitable bolted links. Clearly marked
tags shall be provided to indicate the position of
links for each tapping.

7.6.3 Tapping shall be rated for the full rating of
the transformer.

7.6.4 When specified by the purchaser or
company representative, on load tap changer may
be applied for power transformers which receive
power from the national grid or other sources and
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the voltage variation of the incoming power do
not meet the plant requirement and the
transformer is rated above 5 MVA.

7.6.5 When on load tap changer is required, the
tapping range, numbers of taps, the winding to be
tapped and the control circuitry shall be agreed
between the transformer supplier and the
purchaser or company representative prior to start
of manufacturing. On load tap changer shall
comply with IEC 60214.

7.6.6 If transformers are equipped with on load
tap changers, the following protection shall be
added:

i) Own Buchholtz protection completed
with alarm and trip contacts for tap
changer assembly.

ii) Automatic voltage regulator relay for
changing the transformer tap.

7.7 Tank and Radiator for Sealed Transformer

7.7.1 Transformer tank shall be fabricated from
carbon steel of adequate thickness.

7.7.2 Unless otherwise specified in project job
specification or data sheet, the cover of the tank
for sealed type transformer shall be welded to the
tank with a continuous weld.

7.7.3 Radiators for sealed type transformer should
be welded to the tank. Bolted radiators can also be
acceptable.

7.7.4 Tank and tank cover shall be painted. The
manufacturer’s painting specification and the
color shall be indicated in data sheet at quotation
stage.

7.7.5 Radiators shall be galvanized and/or painted.
When specified in data sheet the radiators shall be
hot dip galvonaised. The manufacturer coating
system shall be indicated in data sheet at quotation
stage.

7.7.6 Filling and draining orifices shall be
provided and shall be sealed by screwed plugs.
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7.7.7 The expansion space above the oil level in
the tank of sealed transformer shall be filled with
dry nitrogen gas.

7.7.8 Sealed transformer with corrugated tank in
which the expansion of the oil will be taken by the
movement of the corrugated tank is not desirable.
Such transformer may only be adopted for indoor
use subject to prior approval of the purchaser or
company representative.

7.7.9 The design of the sealed tank shall be such
that the internal pressure shall not go below -0.5
barg and shall not exceed +0.7 barg for the oil
temperature range of -25°C to 100°C. The
maximum and minimum operating pressure shall
be indicated in the rating plate.

7.7.10 Tank base shall be designed to facilitate
skid movement in longitudinal and transversal
direction. Facilities shall be provided in tank base
for bolting down the transformer, to the
foundation.

7.7.11 Earthing bolts shall be provided on the
transformer tank at least at two locations for
connection to the earthing cables. All metallic
components such as cable boxes and their internal
earthing bars or studs shall be bonded to the
transformer tank.

7.8 Tank and Radiator for Conservator
Transformer

7.8.1 Transformer tank shall be fabricated from
carbon steel of adequate thickness.

7.8.2 The cover of the tank for conservator type
transformer shall be bolted to the tank. Manhole/s
of suitable size shall be provided for transformers
rated above 2500 kVA.

7.8.3 Radiators for conservator type transformer
shall be detachable and equipped with isolating
valves and shall be bolted to the tank. It shall be
possible to isolate one radiator for maintenance
purpose while the transformer is in service.
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Radiators shall be equipped with removable plugs
at the top and bottom for filling and draining the
oil.

7.8.4 Tank, tank cover and radiators shall be
painted. When specified in data sheet the radiators
shall be hot dip galvonaised. The manufacturer
coating specification shall be indicated in data
sheet at quotation stage.

7.8.5 One filling/filter connection valve shall be
provided at the top of the tank and one drain/filter
connection valve shall be provided at the bottom
of the tank. The filling and drain valves shall be
operable by special tools or shall be padlocked.

7.8.6 Tank base shall be designed to facilitate skid
movement in longitudinal and transversal
direction. Facilities shall be provided in tank base
for bolting down the transformer, to the
foundation.

7.8.7 Earthing bolts shall be provided on the
transformer tank at least at two locations for
connection to the earthing cables. All metallic
components such as cable boxes and their internal
earthing bars or studs and detachable radiators
shall be bonded to the transformer tank.

7.8.8 Tank cover and radiators shall be provided
with lifting lugs.

7.9 Accessories for Sealed Transformer

7.9.1 Pressure relief device shall be fitted on the
sealed tank. Pressure relief device can be set to
operate when internal pressure of nitrogen
exceeds 0.7 barg. The device shall include one
changeover contact, for alarm purpose.

7.9.2 Gas pressure and vacuum indicator shall be
provided on the tank to show the internal pressure
of nitrogen gas.

793 A sudden pressure relay with one
changeover contact shall be fitted on the tank of
sealed transformers above 1250 kVA.

17

J=B e 5o an b oy gsliol) ol alils 59 g Ol e
e %9y 085 B9 sl omb 9 Vb e cutlo

gl S5y b bysiboly 5 % g 5 o35 F-A-Y
il 0,5 05uledE Wb o, gsboly 5 penls o 08 &g o

el dl> 1o 10 0055l Jawgs Canl oo ld Sidbgs 0956

23,5 7,0 S posls yo

olliws 4y JLail b addss 5 005 5 Cur 2lo et BO-A-Y
Sl 09-d dend (35 b 9 Vb o Wb 8y ikl
W 9 5k pgarme SRl L L g oogr JaB 4y seome b ,55 e

30,8

Cgpw 40 45 095 (b 559k Wb (35 4l F-A-Y
ol (53, bl i e 5 b S bl 15 s,
ol a4y jeile el i a5 0gl Al b slalowg 5

Dgb g HoemlNigd g 35

b ek ysadl 5 3B ey Jlail slogn V-A-Y
D5 dtd o) sl B 4 Jlail cys e g0 4o J8los
Al Azl Jlail g LS sbhass Jie o3 Slekad 4 IS
29l ghdl i (5P dn Wb edigdloz sla, gl g (e

loail> 4 pome b ba)sibsl, 9 G35 S A-A-Y
sl o ,8 waly

Ao (59u o5 lo ygiudl 5 (gl (il p3led A=V
D9 uad dale ot (5w 53y Wb pluebl i 1-4-Y
e as Jloy B oS pudats (g 9k olei oo ) Glsebl 1l

il s Ml gl Cumdy yess cSLLS gl Wb

Ol Sz (35 (59, 0 D 5 58 Hlad Saoles Y-4-V
08,5l Bl (59, 5 Lad ols

69y Sl Comdg s eSS L SLSL jles o, Y-_-V
WO« 5 YL cd b L ddie oo gl ghanil 3 (3350



[ra

Jul. 2015/1¥4F 513 50

IPS-M-EL-152(3)

7.9.4 Thermometer pocket with chained sealing
cap shall be fitted. The location of the
thermometer pocket shall be such that the oil
temperature can be measured at the lowest oil
level when the transformer is in cold condition.
The pocket shall be filled with oil to achieve
proper heat transmission.

7.9.5 Oil temperature indicator shall be fitted for
sealed transformers. The indicator shall have a
hand reset pointer, which registers the highest
temperature attained. The indicator shall be
calibrated in degrees centigrade and shall be
equipped with two adjustable contacts for alarm
and trip purposes.

7.9.6 Winding temperature indicator/s with
maximum temperature pointer shall be provided
for sealed transformers above 2500 kVA. The
sensor/s for such temperature indicator/s shall be
located close to low voltage windings in locations
to indicate the hot spot temperature of the
windings. Winding temperature indicator/s shall
be equipped with two electrically independent
contacts for alarm and trip purposes.

7.9.7 Oil level indicator preferably of the
magnetic type shall be fitted with one contact for
initiating an alarm in case of low oil level in the
tank. The oil level corresponding to no load
condition at an ambient temperature of 25°C
together with the maximum and minimum oil
levels shall be permanently marked on the oil
level indicator.

7.10 Accessories for Conservator Transformer

7.10.1 Conservator shall be sized to accommodate
the expansion of the oil volume of the transformer
at extreme operating condition and ambient
temperature (the use of air bag inside the
conservator can be considered).

7.10.2 Conservator shall be equipped with oil
level indicator, oil filling plug, drain valve, and
isolating valve. The valves shall be operable by
special tools or shall be padlocked.
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7.10.3 Oil level indicator preferably of the
magnetic type shall be provided with one contact
for initiating an alarm in case of low oil level in
the conservator. The oil level corresponding to no
load condition at an ambient temperature of 25°C
together with the maximum and minimum oil
levels shall be permanently marked on the oil
level indicator.

7.10.4 Dehydrating breather of silica gel type or
alternative type shall be provided. The breather
shall be such that it will not require recharging at
intervals less than six months at ambient
conditions specified in data sheet.

7.10.5 Buchholz type gas and liquid actuated relay
shall be fitted. The relay shall be equipped with
bolted flanges and valves to facilitate its removal
for maintenance. The relay shall have two
contacts for alarm and trip purposes. It shall be
possible to test such relay on site by injecting oil
or air.

7.10.6 Thermometer pocket with chained sealing
cap shall be fitted. The location of the
thermometer pocket shall be such that the oil
temperature can be measured at the lowest oil
level, when the transformer is in cold condition.
The pocket shall be filled with oil to achieve
proper heat transmission.

7.10.7 Oil temperature indicator shall be fitted for
all conservator type transformers. The indicator
shall have a hand reset pointer which registers the
highest temperature attained. The indicator shall
be calibrated in degrees centigrade and shall be
equipped with two adjustable contacts for alarm
and trip purposes.

7.10.8 Winding temperature indicator/s with
maximum temperature pointer shall be provided
for transformers above 2500 kVA. The sensor/s
for such temperature indicator/s shall be located
close to low voltage windings in locations to
indicate the hot spot temperature of the windings.
Winding temperature indicator/s shall be equipped
with two electrically independent contacts for
alarm and trip purposes.

7.10.9 Conservator type transformers shall be
provided with a pressure relief device or vent to
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operate at a static pressure appropriate for the
protection of the tank. Means shall be provided
for directing the emission of transformer oil from
the pressure relief device to a pit at ground level.

7.11 Current Transformer

7.11.1 If specified in data sheet, current
transformer/s for protection purposes (e.g
restricted earth fault or differential protection)
shall be fitted. The location of current
transformer/s will be shown on drawings or will
be decided by the Company representative.

7.11.2 The purchaser will provide all necessary
details of the current transformer/s to be supplied
by the transformer manufacturer or will make
such current transformers available for the
manufacturer to fit on the transformer. The
supplier of the current transformers will be
indicated in data sheet.

7.11.3 Means shall be provided to perform
primary injection testing of current transformer/s
and short circuiting links shall be provided on the
secondary terminals.

7.12 Transformer Protections

For transformer Protections reference to be made
to IPS-E-EL-100.

7.13 Sunshades

7.13.1 In areas where solar radiation is
considerable sunshades may be necessary to
protect the transformer from direct sunlight.

7.13.2 When requested by purchaser or company
representative sloping sunshades shall be fixed
over the transformer. Such requirement shall be
indicated in data sheet.

7.14 External Terminations

7.14.1 Incoming supply to the primary side of the
transformer will be via underground cable/s
emerging from underground cable trenches, or
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overhead lines as indicated in data sheet.

7.14.2 The secondary side of the transformer will
be connected to underground cable/s, overhead
lines or bus duct as indicated in data sheet.

7.14.3 In case bus ducts are specified for
connection to the secondary side of the
transformer, the supplier shall provide flanged
entry with insulated copper bus bars. The size of
copper bars and flange shall be with approval of
the purchaser or company representative.

7.14.4 The numbers and sizes of incoming and
outgoing cables or overhead lines will be
indicated in data sheet.

7.14.5 Cable boxes shall be provided for
termination of main cables specified in data sheet.
Separate cable boxes shall be provided for
primary and secondary side of the transformer.
Cable glands suitable for the cables specified in
data sheet shall be fitted. For single core cables
non-magnetic cable gland and gland plate shall be
provided. Transformer supplier shall indicate in
data sheet at quotation stage, the type and size of
cable glands included in the scope of supply.

7.14.6 Cable boxes for voltages above 400 volt
shall be provided with removable links between
transformer bushings and cable terminations. The
links are to be removed for the purpose of testing
the cables.

7.14.7 In the cable boxes, when more than one
conductor are to be connected, sufficient copper
bars shall be provided to be connected to the
cables indicated in data sheet. It shall be possible
to test the cables without damaging the cables or
the termination points of the transformer.

7.14.8 Neutral bushing shall be provided in the
cable box of wye-connected windings. The
manufacturer shall not connect the neutral point to
the transformer tank.

7.14.9 Bushings shall comply with the
requirements of IEC 60137. Where exposed
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bushings are fitted to be connected to overhead
lines, surge arresters approved by the purchaser or
company representative shall be provided. Surge
arresters shall comply with the requirements of
IEC 60099.

7.14.10 Cable boxes shall be air insulated with
insulated or shrouded live parts.

7.14.11 Terminal boxes shall be provided for
current transformers and for accessories, which
require external wiring such as, pressure relay,
temperature relay etc. The terminals of current
transformers shall be provided with short
circuiting links. Terminal boxes shall be equipped
with suitably sized metalic cable glands for the
purchaser external cabling. Wiring between the
accessories and terminal boxes shall be installed
in metallic flexible conduits, properly fastened to
the transformer tank.

7.14.12 Cable boxes and terminal boxes shall
have a degree of protection of at least IP 54 in
accordance with IEC 60529.

7.14.13 The cover of cable boxes and terminal
boxes shall be bolted or screwed and shall not be
removable without the use of tools. The covers
shall be provided with handles or lifting lugs.

7.14.14 Terminals in cable boxes and terminal
boxes shall be marked in accordance with IEC
60616.

7.14.15 Internal connections and leads passing
through the tank wall shall be situated below the
cold oil level. Means shall be provided to prevent
the rotation of terminal stems.

7.14.16 In cable boxes and terminal boxes,
facilities shall be provided for earthing the screen
and/or armour of the cables.

7.15 Rating Plate
7.15.1 Each transformer shall be provided with a
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rating plate securely fixed in a visible position.

7.15.2 The rating plate shall be made of stainless
steel.

7.15.3 Rating plate shall be durably, and indelibly
marked with the items specified in IEC 60076-1
as far as they apply.

7.15.4 In addition to the rating plate, a separate
identification plate engraved with the transformer
identification number given on data sheet shall be
attached to the transformer. It shall be possible to
replace such plate by a similar plate.

7.15.5 When special features are included, a plate
showing appropriate instructions shall be fixed to
the transformer.

7.15.6 A warning label marked with the voltage
and a danger sign shall be attached to the
terminals of the transformer.

8. TEST AND INSPECTION

8.1 The equipment under this specification shall
be factory tested. Certified copies of test reports
and/or certificates shall be submitted to the
purchaser.

The purchaser in the purchase order will specify
the numbers of certified copies required.

8.2 Routine tests shall be performed on all
completed transformers as detailed in IEC 60076-
1 and the relevant IEC publications referred to
therein.

8.3 Type tests and special tests, if requested, shall
be performed on selected transformers according
to the recommendations of IEC 60076-1. The
results of such tests on identical transformers with
authorized laboratory approval are acceptable.

8.4 The purchaser’s inspectors shall be granted the
right for inspection at any stage of manufacture,
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testing and shippment.

8.5 Purchaser will require the presence of his
nominated representative to witness the final
inspection and tests. The supplier shall inform the
date of such tests at least four weeks in advance.

9. SPARE PARTS

9.1 Together with the supply of transformer under
this specification, a complete set of spare parts for
commissioning and special tools if required, shall
be supplied for each transformer. The supplied
spare parts shall comply with the same
specifications as the original parts and shall be
interchangeable with the original parts without
any modification. Spare parts shall be preserved,
to prevent deterioration during transport and
storage in a humid tropical atmosphere.

9.2 The vendor shall also supply a list of
recommended spare parts for two years of
operation.

10. DOCUMENTATION

10.1 The vendor shall supply the necessary
information in electronic file and hardcopy
formats with the quotation to enable evaluation of
the submitted proposal and the delivery time.
General documents/drawings are not acceptable
unless they are revised to show the equipment
proposed.

The documents to be supplied with the quotation
shall at least include the following:

a) Completed enquiry data sheet/s.
b) Summary of exceptions/deviations to this

standard specification.

¢) Brochures and catalogues containing
description of typical transformers.

d) Preliminary dimensional drawings.
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e) Approximate shipping weights and sizes.

10.2 The documents which shall be supplied by
vendor at ordering stage shall at least include the
following:

a) Updated and completed enquiry data
sheet/s.

b) Drawings showing main dimensions,
arrangement of components and cable
termination methods.

¢) Wiring diagrams of all accessories or
devices.

d) List of components or accessories, showing
complete reordering information for
replaceable parts.

e) Installation, operation and maintenance
instruction/s.

Recommended spare parts list for two
pare p
years of operation.

g) List of accessories and/or any special tools
required for erection, operation and
maintenance.

h) Test reports and/or certificates for type
tests.

i) Test reports and/or certificates for routine
tests and special tests (at delivery time).

j) Painting specification.

k) Painting test result (at delivery time).

11. SHIPMENT

11.1 The supplier of the equipment under this
specification is the sole responsible for packaging
and preparation for shipment.
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11.2 The packaging and preparation for shipment
shall be adequate to avoid mechanical damage
during transport and handling.

11.3 The supplier shall indicate at quotation stage
whether the transformer will be shipped as an
assembled unit complete with oil or it shall be
assembled and filled with oil at site. The oil, if
supplied separately shall be shipped in sealed
containers to eliminate the ingress of moisture. If
the transformer will be shipped without oil, the
transformer shall be vacuumed and then
pressurized by Nitrogen gas.

11.4 Each shipping package shall be provided
with permanently attached identification tag
containing necessary information together with
the transformer identification number indicated in
data sheet Appendix A.

11.5 Shipping documents with exact description
of equipment for customs release shall be
supplied, with the equipment, if applicable.

12. GUARANTEE

12.1 The supplier of the equipment under this
specification shall guarantee the equipment and
shall replace any damaged equipment/parts
resulting from poor workmanship and/or faulty
design.

12.2 The supplier shall replace any
equipment/part failed under the following
condition:

- Failure under startup and commissioning tests
performed according to IEC recommendations.

- Failure under normal usage for a period of 12
months, not exceeding 18 months from
the date of dispatch from the manufacturers
works.

26

ok b Ji 5 Jom Cuz (silueolel 5 gaaiy -1
Sl Sl ) bl 5 B 5 e gise s o5 il
D5 6 S ol

a S aled el pdlaiwl aBge ;o al cauig,d ¥-1)
Jome o Lol aales Joo (589, b g oS gilejghunil 5
gy Al dles 1 S0 L5000 )8 eSS ieal
5959 )l xS o S @l &j90 4 89, JLo)
Do 32 20,8 e sadiganol slacd,b o sl cush,
bl s o ol Canlior s giles il 5 529, o Jo>
DS SR s Cod (5555 BT L g 48,5 1 3
S sl s g ndtun sbcwnd 51 G o 4 F-Y)
bl o)l L ol jo2 o 3¥ Sledbl ol olasin
ol 00l 488 Gl Cangy S ools jo AT gile, sl 5
.»)»))f [t

b ol 385 g JolS yd b L6 5 o> oS lae B

oo z)l5 5l > D)5 19) STl a5 e
D 00ls olSiws

S Y

Sl sl bl ) bl olEiss saring 5 1-1Y
Gins 51,0 aS | (Slies ol b g ooges SIS,
colie @labid Ly gt slom) b oYISsl L g el

e (Sl

w5l ) bl b o oy oS (9o yo YNV
Al e Slakd f0g i (1350l 4 abbge 0y 8 wo,S

Slialosl plxil g )10 £9,5 aBgo jo JSo 55, -
IEC ‘SLDM}: u,uL.u‘f Lg)L.\.:‘o‘)

0,90 Sy o gole oolawl Lyl jo olBiws Sl -

Jes o 5ol VA 5l i a5 51 s Log e canlo VY
ML FUWALY oa;..:bs)é olf)ls )‘ oKiws J.Q) 9



I E Jul. 2015/1¥QF 315 4o IPS-M-EL-152(3)

APPENDICES L Cowgu

APPENDIX A
OIL IMMERSED POWER TRANSFORMER S

DATA SHEET )8 (95 395 leyghunil i Sy 00l
The vender shall complete and submit this data = Sty olyop 9 03,5 JraSi ;S 00l cnlloailss b
sheet with his proposal. Sges dples oyl oy 3 gl 045

* [tems marked with asterisk will be specified by

Sl oaitig b 5 o3ged dlel a3 1 s ol (sl iy *

purchaser and confirmed by vendor. IRVL PP

1 Name of project or plant .
a>lg b 039 el

’ Transformer identification No .
5l ysidl 5 (lulids o Loy

3 Site elevation above sea level (m) .
o) byo mhaws 5l olSiws (28,5 )18 Jore glis)|

4 Maximum ambient temperature, outdoor .
obeizle g laore &)l > a0 sSlas

5 Minimum ambient temperature, outdoor .
obeiZle o e &)l m ax o J8los

6 Maximum relative humidity .
(s Sagby iSla>

7 Climate (tropical/saliferous/dusty/corrosive) .
' (093] SB g 3,57 Sos s gl ) lgn g O

] Installation method (outdoor) .
QLo (550 cead (bs,

9 Transformer operation mode (single or in parallel) .
(S5lge b 0 iie) j5ilej 5l 5 0 55 g5

10 Nominal primary voltage, phase to phase and voltage variation .
Wy Sl 5 56 4 56 adgl ol 5ty

11 Nominal secondary voltage (no load), phase to phase and phase to neutral .
Jg 458 5 58 4 56 L)k (o) gl b5y

12 Nominal frequency and frequency variation .
3 i 5 A S

13 Neutral earthing system (solidly earthed/ resistance earthed) .
(OM CyeR) ngﬂ.ﬂ ‘-J/Od.m U"A) LMM ) O JLA)‘ W -

14 System short circuit power if greater than IEC 60076-5 .
' 256 IEC 60076-5 ;5 ons (asedu lada 51 yidon ST e olisS Jlasl & j0

15 Required short circuit impedance (if different from standard values) .
' (3,5 &l s laibiad Jlade b 5Ty obisS Jlasl uilaal

16. | Winding connection symbol (81952095 e oo Jlail g5 | *

17 Rated power ONAN (kVA) at site condition .
' Colo Lyl s 50 el CdgokS (ONAN) i lga el 3 ol @ j08
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Anticipated unbalance loading in percent of rated power

18.
b 58 5l (gao )0 e ATl 0 50 ) lie UL
19 Transformer type (sealed/conservator)
(S5, blucdl (35l ddie (550 H5ile y90udl 5 g8
20 Description of equipment (power transformer, reactor, etc. Article 6.1)
(V-5 an 0,uf g 5958, «5,08 ,g3loyginil 3) oSt g4
1 Load rejection overvoltage (for generator transformer)
0155 95 9loygiansl s 1) 5L Bdo 5l (L5 5y adLal
2 Under Sunshade (Yes / No)
' (e 1) Gl 5
23 CT to be supplied by (transformer manufacturer/purchaser)
Glays b sl gauil i oaislo L) by ) 95le ysiudl 5 el
24 CT type and ratio (and numbers required)
Gls 950 slaad) Jood s 5 0Ly H5le 5ol 5 g8
25 CT burden and class
Oz H5leyshuil 3 WISy Cud)ls
2% Tap changing (off circuit/on load)
Gbryloe 5l z,1) i oS
27 Insulating liquid (mineral oil/synthetic liquid/silicon)
(O8] Saie Bl (Gans (129)) Bl plo
8 Type and size of cables or overhead lines (primary side)
(=\..~J9‘ Couw) ‘;‘9_6 .‘09.’4> 9 Le,blS O)LM‘ 9 69)
29 Secondary side connections (via cable/s or duct)
' (&S18 LIS L) ay gl Coons JLuas]
30 Type and size of cables (secondary side)
' (356 Coon) LS o3l § g4
31 Sealed transformer radiators (welded/bolted)
(7 (s57) ddie 9oy 555l ysiil 5 (sl 5ol
3 Sealed transformer cover (welded)
(00 (5, 852) S (399 595l gl 5 g oo
33 Thickness of radiator plate
H5Loly 3,9 Cwls
34 Thickness of the tank wall, base and cover
G 9 2l P o)l Culd
35 Tank painting specification
O Sl S5y Slaskie
36 Radiator painting specification
,9boly el K5 Glasein
37 Tank and radiator color
H5ksly 5 e )
38 Off circuit tap changing range (£2.5% +5%)
' (do,0 20 5 0o, 0 VD) e 5l g, o o5 &l pis il
39 Insulation class

shle OIS
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Maximum temperature rise at site condition (for oil and winding separately)

0 (@Bl ol mome 3 09, $1R) Laoee Ll 0 )0 Lo (il Sl
41, Short circuit impedance in percent
osS sl uilomel sy
4. Zero sequence impedance in percent
o J5 el 3o
43, X/R ratio at principal tap
iz 5 bl aly 53 Saaglie 4 il s
44, No load losses at rated voltage and principal tap
ez o Ghel aly g (ool 5ty po )b g SLL
45, I°R loss at rated current and principal tap
e o5 kol aly g b by 0 PR e olils
46. Stray load loss at rated current and principal tap
S ol aly 5 (ol by y0 easSTy L wlals
47 Rated short time current and duration
Ol S 906 Jlail loy (U b2
48, Efficiency at 100%, 75% and 50% rated power and 0.8 power factor
7 NI P PN FRCHR IRWARY, PP 7.0 PR R
49, Power frequency withstand voltage (kV rms) primary/secondary
5t | ady] Gign gsh$) 08 lS 4 53 Jors L 5t
50. Lightning impulse withstand voltage (kV peak) primary/secondary
ublayl (SsshS S1m) atelo | A6 oy 5y Joos
51 Noise limit (dB)
(J (o20) Gy Cudgiome
57 List of accessories (refer to article 7.9 and 7.10) To be attached
OV WV 4 g52) (S pily) S 398 Cumgey
53 External terminations, primary side (exposed bushings/cable box)
(B [ 29 0580) adgl Cans (2 )15 slo (050
54 External terminations secondary side(exposed bushings/cable boxes or bus ducts)
(a8 JUSL B slo anz | 2l 0,i0) 39l Coons (2 )5 slo (g0
55, Type and size of cable glands (power cables)
(8,08 sl LS LIS sloaids ojlul o £
56, Type and size of cable glands (control cables)
(JyS sl L) LS sloads ojlasl 5 g4
57 Total weight of transformer
b5l 5 ST (339
58 Weight of transformer without oil
Oy s Lgleygiesl 5 (59
59. | Transformer dimensions length, width, height ile5anil 3 £lis)l 5 (5,e «Jsb o5l
60. | Type tests and special tests certificates os Sledolejl 5 o9 sloiules] Attach list
61. | Special tools if any 3939 Uy 1S (ogase 3l
62. | Deviation from this specification if any 3939 U ygo 4 Slasuin opl 5l Gl =l Attaiist ]
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