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Scope of work.

This Specification details the technical and quality assurance
requirements for design, manufacture, testing, shipping FOB port
of origin, erection and commissioning, and trial operation of the

specified earthing transformer.

Purchaser.

TEL HASHOMER HOSPITAL

Scope of supply.

3.3 kV Earthing Transformer, ONAN Cooled, 3 phase, oil-
immersed, class A insulated, fitted with outdoor type bushings on
HV side. The neutral of the earthing transformer shall be solidly
3 kV switchgear. .earthed to provide earthed neutral for the 3
Earthing transformer shall consist of a single winding connected

inter-star (zigzag).
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According to the customer requirement, the earthing transformer
neutral point shall be directly connected to earth (no external
NGR/reactor). The earthing transformer shall be designed with
suitable zero-sequence impedance to limit the single-line-to-earth
fault current to 300 A (r.m.s.) and shall be rated to withstand 300 A
for 10 s.

Warranty.
All materials and equipment of the transformer shall be new and

unused.

The function of the transformer shall be warranted against defects
in material and workmanship for proper, continuous operation at
full capacity under the specified service and site condition
including all equipment, for a period of five years.

Immediately after receipt of notice of failure, the supplier shall take
action to repair/replace on site the failed equipment at no cost to
the purchaser. The procedure of repair/replacement shall be
approved by purchaser.

The warranty shall cover the expenses for in—out dismantling,
removal, transportation to factory or repair facility, repair, test,

return shipping, installation, oil filling, inspection and field test.
System Conditions.
3.3 Rated System Voltage, kV

3.6 Maximum System Voltage, kV

via earthing transformer Neutral of the system

53



47...53 Range of frequency variation, Hz
Maximum short-circuit current
at the transformer line at the transformer line terminals, kA

Main bus: 38 / Generator bus: 4 terminals, kA
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Site and Environmental Conditions.

The transformer will be used as a earthing transformer for 3.3 kV

switchgear in Tel Hashomer HospitalEnergy Center.

The weather conditions are as follows:

Atmosphere Dust and corrosiv

Altitude above the sea level <1000
Minimum ambient temperature -5
Solar radiation heating effect 1120 W/m
Maximum ambient temperature 50 °(
Maximum relative humidity 909
Seismic condition acceleration 0.5
Wind load 34 m/

Low/high air pressure 70/106 kP

Rain intensity 15 mm/mi

Pollution Zone Il

As defined by IEC 60815-200

Earthing transformer(s) shall be connected to the 3.3 kV busbar(s)

as specified: Main bus and Generator (emergency) bus are

separate systems (no parallel operation).

Transformers will be designed for outdoor and sub-tropical

climates.

Bolts, nuts and washers shall be stainless steel or hot dip

galvanized and passivized.
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All components and equipment shall operate successfully in the

environmental and climatic conditions.

Transformers must withstand overloads specified in IEC 60076-7.
Transformers must withstand a full short circuit without damage for

a minimum of 2 seconds.

Standards.

The transformer shall be designed, manufactured and tested in
accordance with the relevant, up to date published
Recommendations of IEC standards. All aspects not covered by
IEC standards shall conform to French (NF) and German (VDE or
DIN) standards.

In case the requirements in this Specification differ from those in
any standard, the transformer shall conform to the requirements in

this Specification.

The main IEC recommendations considered are:

High voltage testing techniques IEC 60060

Insulation coordination IEC 60071

Power transformers IEC 60076

Electrical insulation - thermal assessment and IEC 60085
identification

Insulated bushings for AC voltages greater than 1000 IEC 60137
\

On-load tap changers IEC 60214

Electrical relays IEC 60255

Characteristics of outdoor and indoor insulators IEC 60273
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Unused natural esters for transformers and similar |IEC 62770
electrical equipment

IEC 60137 — Insulated bushings for alternating voltages above
1000 V

Degrees of protection provided by enclosures (IP IEC 60529
Code)

Application Guide for On-load Changers IEC 60542

Guide for the selection of insulators in respect of |IEC 60815
polluted conditions,

Low-voltage switchgear and controlgear IEC 60947

Common approach for high voltage switchgear IEC 62271

standards

Transformer Data — Minimal Technical Requirements.

Parameter Info
Zig-Zag outdoor, oil

Type .
immersed
System voltage 3.3 kV

Rated capacity — ONAN] Calculated by Vendor

Rated neutral current at the rated
frequency which earthing transformer 100 A

shall carry continuously

Rated neutral current for 10 sec. (short
: 300 A
time)

Winding connection Zig-Zag
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Parameter

Info

Natural ester
insulating liquid (high
fire point), e.g.

Type of oil _
Envirotemp FR3 or
equivalent,
per IEC 62770
Noise level (according to IEC 60076-10) 55

Zero sequence impedance

Vendor to state
guaranteed Z0
(ohms) such that SLG
fault current is limited
to 300 A at 3.3 kV
(VLL), neutral directly
earthed (no external
NGR/reactor)

Losses

No load losses at rated conditions

Calculated by Vendor

Ability to withstand short circuit

Symmetrical short circuit current

_ 0.1 kA

(measured at 3.3 kV side)

Permissible duration of symmetrical
o 10 sec.

short circuit current
Value of maximum peak short circuit ”g

current (dynamic) '

Maximum permissible value of average

temperature of the windings after, 250°C

loading of 300A during 10 sec.
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Parameter

Info

Windings

Winding material

Copper (Cu)

Winding resistance (at 75°C) per phase

Calculated by Vendor

Winding to ground

Calculated by Vendor

Winding insulation material Kraft Paper

Rated withstand voltage of the windings:
Rated lightning impulse 16 kV|
For neutral point 16 kV|

Rated short duration power frequency _

withstand voltage 0.6 kViimin

Dielectric tests

lightning impulse test:
Full impulse wave test voltage 16 kV|

Full impulse wave test voltage for
neutral point 16 kv
Separate source voltage withstand test 6.6 kV rms
Induced voltage test 6.6 kV rms

Bushings

Manufacturer and type

Material and color
Rated voltage 3.6 kV|

Rated current]

Total weight (with flanges)

Cantilever load (maximum)

Creepage distance

Arcing distance
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Parameter

Info

Short circuit withstand

According to

IEC60076
Bushing dielectric tests:
Dry] 6.6 KV rms
Wet 6.6 KV rms
Impulse withstand voltage (1.2x50us
p positi?/e f& negatlilvci 16 KV peak
Accessories
Current transformer:
Number of cores 2
CT ratio 100/1/1 A
Power 20 VA
Accuracy Limit Factor (ALF) Class 5P20
Buchholz Relay DR-25
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Design and Construction.

Core.

The transformer's magnetic circuit must be constructed of cold-
rolled, high magnetic permeability, low-loss silicon steel sheets.
The leaves should be covered with an inorganic layer (carlite or
equivalent). The design will avoid any adverse effects due to core
heating or flow dispersion.

At the end of core stacking, the sheets shall be pressed and
tightened by insulated high temperature tape or other similar
procedure. The magnetic core will be rigidly clamped in order to
resist deformations caused by short circuits and handling during
transport.The core legs shall have a solid support from the bottom
to the top clamp to prevent deformation and bulging of outer

lamination.

Maximum specific loss at 1.7T shall not exceed 0.9 W/kg. The
manufacturer shall indicate in his proposal the type and thickness
of the steel sheet. The flux density shall not exceed 1.62T, in any
part of the core, when the transformer is operated at the rated

voltage.
The temperature of any part of core or its support structure in
contact with oil shall not exceed 120 °C under normal operation

condition and 130 °C under most extreme operating circumstances

The nuts and bolts of the core must be isolated and tested by

applying a voltage of 2.5 kV.
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The magnetic core must be provided with lifting eyelets or other
approved device allowing easy and immediate disassembly, and
such that the core and windings can be removed with a minimum

amount of disassembly.

Windings.

Windings and leads shall be made of copper material. Aluminum
material is acceptable too. The copper wire shall be enameled and
/or isolated using thermally upgraded paper.

Transformer windings shall be designed for free buckling self
sustained and shall not rely on winding tubes for their short-circuit
strength.

Short-circuits between parallel winding wires are not accepted.
The manufacturer shall permanent check absence of such short-
circuits.

3 kV winding wires and windings insulation shall be designed as .3
for 3.6 kV rated voltage. The insulation tests shall be performed
accordingly.

The windings mounted on the core shall be braced and tight to
prevent sideways movements. The core and coils assembly,
connections between windings and to bushings shall be supported

by permanent bracing in between.

After assembly of windings on the core and connections between
windings are finished, the transformer shall be properly dried by
vapor-phase process and than oil filled under vacuum. Procedures

for drying, other than required, shall be approved by purchaser.

62



Earthing.

The following special grounding provisions shall be made:

Two stainless steel plates with two M20 treaded holes each, shall
be welded at the bottom in two opposite corners.

One grounding plate with two M20 treaded holes each, welded on
the cover near the core ground bushing.

Sufficient earthing connections.

Handling facilities.

Handling facilities are required to permit movement, assembly and
dismantling of the complete oil-filled transformer at site or
elsewhere. The design and positioning of lifting points, stiffeners
and under bases shall prevent distortion of the core during lifting

and transport.

The following minimum facilities shall be provided:

Lugs for lifting the transformer during transport. The lifting lugs and
attachments shall be designed to allow for possible unequal lifting
forces, and also an adequate safety factor.

A suitable reinforced base frame to form with installed wheels
suitable for rolling the complete assembled and oil filled
transformer on rail on transformer foundation. Base frame must be
designed to prevent corrosive failure in presence of water.

Suitable stoppers must be included in the delivery for fixing the
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wheels to the rails after final installation of the transformer on the

foundations.

Centre line of gravity for shipping and completely assembled

transformer shall be identified on each side and each end.

Oil-tight joints.

Oil leaks are unacceptable at any time. Only joints of proven
design shall be used. For natural ester insulating liquid, the
conservator shall be protected from contact with atmosphere by a
membrane/bladder or other suitable system.

The steel sheets shall be welded on both inside and outside.
Gaskets shall be designed so that the gasket shall not be exposed
to the weather or standing water, and shall be provided with
stoppers to prevent crushing. The gaskets material characteristics
shall not be affected by hot oil or by the temperature attainted by
the metal parts in contact with gaskets under all conditions.

For bolted joints, “O-ring” type of flange seal is required.

Gasket dimensions and drawings shall be supplied with final

drawings.
The supplier shall provide one complete extra set gaskets to
replace shipping gaskets or to replace gaskets removed during

installation.

Insulated Bushings.
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Plug-in bushings will be used for connection of 3.3 kV will be the
outdoor type, for XLPE HF insulated cables.

Low voltage bushings will be porcelain type.

Outer insulation will be made of porcelain, in one piece, and
should be flawless and fully glazed. Stacking designs are not
acceptable. The glazing must be smooth, hard, of a uniform brown
color, and must cover all exposed parts of the insulator.

The outer insulation should not be sensitive to the weather, acids,
alkalis, dust and rapid temperature changes that may be
encountered during operation. The porcelain must not be in direct
contact with hard metal parts and, when necessary, seals will be
placed between the porcelain and accessories. All parts of the
porcelain in contact with seals must be carefully ground and free
of varnish. Hollow porcelains must complete and meet the
standards of IEC tests, recommendation 233.

Bushings must be the sealed kind and it must be possible to
replace them easily without disassembling the transformer All
bushings shall be able for mounting on the cover without
disturbing the leads, oil draining or untanking the core and coils. In
case the connection between bushings and windings is performed
at the bottom part of the bushings, additional hand holes shall be

provided.

The submerged style of external bushings must have no contact
with transformer oil. An oil level indicator must be provided in order
to indicate that a correct oil level is maintained.

The creepage distance shall be at least 20 mm/kV.
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Drawings of the connectors shall be sent to the purchaser for

approval.

Cooling System

The cooling system of each transformer will be by natural air
circulation. The transformer must be supplied completed with
radiators sufficient for the proper cooling of the transformer at full

load as per site conditions.

The radiators shall be hot dip galvanized and than painted with

adequate painting.

Transformer Mechanical Protections.
Earthing transformers must be equipped with all necessary
mechanical protections against internal faults and alarms in the

transformer.

Control and Connection Box, Wiring.

Control and Connection Box.

All circuits from transformer mechanical protections shall be wired
to terminal blocks in the control connections box. The box must be
dustproof, pest-proof, and weatherproof, preferably made of hot
dip galvanized metal and will have environmental protection class
IP55.

This box must be accessible from ground level, have a front-facing
bolted or lockable cover. Ventilation openings will be equipped

with anti-pest screens.
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Removable plate with glands shall be provided in the bottom of the
connection box to permit field installation of control system cables.
Quantity and type of cable glands will be specified during

manufacturing process.

Terminals in the control cabinet shall be Phoenix type UK6N. The
terminals shall be identified and marked. Enough space shall be
provided between terminal blocks to allow free connection off

wires.

All auxiliary/control wiring shall be insulated XLPE HF copper
cable with a minimum cross-section of 2.5 mm? or insulated with
cross-linked polyethylene for a voltage of less than 1000 V. Power

and control cables should lead to connection terminals.

The control box shall be accessible for operation/maintenance

from the ground level.

Wiring.

Rigid, galvanized steel conduits shall be used for power and
control external wiring over the transformer.

Liquid-tight, flexible, metal conduit may be provided from a point
near the installed device to the device itself. All conduits, cables

and fittings shall be water proof and securely fastened.
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All wire shall be strand, tinned, copper conductor. The minimum
wire cross section for power, control and alarm circuits shall be 1.5
mm?2,

Wiring shall not be spliced or tapped.

Corrosion Protection.

The paint system chosen for the transformers should provide
excellent corrosion protection.

This application will be followed by at least two coats of paint that
is both temperature and atmospheric agent resistant. Repairs of
any damage to the paint on-site will be subject to approval by the

Employer.

Painting.

All enclosures, cabinets and other metal parts that are not
galvanized, stainless steel or of corrosion resistant material and
are exposed to oil or water shall be thoroughly cleaned and
painted according to. The cover shall be painted with antiskid
coating..

Painting requirements for all metallic parts exposed to the
atmosphere as follows:

150 (um)  Zinc spraying

70 (um) Painting coat

50 (um) Topcoat color gray RAL 7038

70 (um) Interior coat

The transformer cover shall be painted with a thick antiskid

coating. Indicate coat thickness and paint type.
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Anticorrosive protection for onshore and offshore transformer
sites, providing anticorrosive levels to meet standards of C5 - C5M
- C5H - 1SO 20340. CX

Nameplates

Nameplates will be made of anodized aluminum or stainless steel.
As a minimum, they will indicate information specified in IEC
Recommendation 76-1. Isolated bushings must be marked with a
number plate or number where spare parts can be ordered.

Near to each bushing a name plate with its phase designation
shall be installed.

All external equipment mounted on the transformer shall be
equipped with name plates that identify the purpose,
manufacturer, type and serial number according to the standard

for each equipment.
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Factory Tests.

The tests shall be performed by the supplier in the manufacturer
test facilities. The test shall be performed according to this
specification and IEC Standard requirements, on the transformer
completely assembled. Tests not covered by IEC shall be
performed according to ANSI/IEEE standards. The supplier shall
send, as a bid document, a list of the equipment and instruments
intended to be used for testing the specified transformer. The test
equipment shall be calibrated in a test laboratory accredited to
ISO/IEC 17025 or similar. The instrumentation used for losses
measurements shall be of the highest accuracy. Each individual
instrument shall be 0.1 accuracy class or better. CTs shall be
0.005 accuracy class or better.

The following tests are required:

Windings resistance on all windings and taps.

Ratio on all taps.

Connection and vector group.

No load losses at rated voltage, 110%, 115% of rated voltage.
Exiting current at 90%, 100%, 110%, 115% rated voltage.

Exiting current at low voltage as finger-print document.

Load loss and short-circuit impedance at rated tap and extreme
taps.

Zero sequence impedance at rated voltage tap and extreme taps.
Lightning impulse voltage test full wave, on all terminals rated tap
and extreme taps including transient voltage transfer
characteristics.

Low voltage impedance measurement
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Separate source voltage withstand test.

Induced voltage test with Partial Discharge measurement shall

be performed according to IEC 60076-3 for the specified 3.3 kV
(Um=3.6 kV) winding insulation level. Vendor shall state U1/U2
and test sequence. PD readings shall be registered each five
minutes. The PD measured value shall not exceed 50pC. Jump of
the reading bigger than 10pC in the last 5 minutes is not accepted.
Temperature rise test. Oil temperature rise shall be at maximum
losses and winding temperature rise at maximum current. DGA
measurement shall be performed before and after test. Only slight
changes in combustible and CO2 gas content are acceptable. Hot
spot temperature shall be calculated as per IEC 60076-7, H=1.3.
Dielectric dissipation factor.

Insulation resistance test.

Frequency Response Analyze, sweep method as fingerprint

document.

Daily test results shall be reported to the purchaser at the end of
tests day.
The transformer shall not be shipped before purchaser’s approval

of the test results.

Packing and shipment.

The supplier shall pack up the transformer and all components to
be shipped in such manner to avoid any damage during shipment.
The transformer and any component which are packed separate
shall be fastened so that they will not shift, tip, or drop during

shipment.
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All packages shall be marked for careful handling and shall have
their lifting and handling marks. All items shall have identification
tags and designation.

The supplier shall provide a packing list including bill of materials

shipped.

Due to the small size and weight transformer will be shipped totally

assembled and filled with oil.

The supplier is responsible for any damage of the transformer or
equipment during shipping on truck, rail and overseas caused by

packing failure.

If the purchaser is not satisfied with results of the transformer
condition after pre-commissioning tests at site, the purchaser has
the right not to accept the transformer and to require the
transformer be shipped to the factory or other facility for additional

testing at the supplier's expense.

Installation and field tests.

Installation.

The installation of the transformer includes internal inspection
following shipping, installation of equipment such as bushing,
radiators, wiring and control, oil test, oil filling under vacuum and
field and pre-energizing tests. The purchaser shall approve
installation plan including tests, and the installation team, if the

team is different than supplier's personnel. The transformer shall
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be filled with oil tested and approved. At the end of installation and
transformer is complete mounted with all equipment and filled with
oil, the supplier shall leave on site a new and treated oil in drums
hermetical closed, in a quantity necessary for maintenance during
the guarantee period.

Supplier’s field service engineer may be requested to be present
during entire process of inspection after shipping, installation, field
tests and putting in operation.

Purchaser’s representative may be present during entire process.

Field Tests.

and shall The field tests shall be performed by the supplier

include all test listed below.

Tests/checks before erection

External and internal visual inspection.

Separate packed equipment inspection.

Power dissipation factor on all condenser bushing.

Oil test of each container — breakdown voltage (if separate

quantity of oil is supplied).
Tests/checks on transformer assembled.
The tests shall be performed on the transformer fully assembled

and on its foundation.

Visual inspection.
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Oil test sampled from the tranformer.

breakdown voltage.

tan 0.

moisture content.

intefacial tension.

Acidity.

dissolved gas analise.

furanic compound.

Oil levels

Valves position.

Capacitance and power dissipation factor on all condenser
bushings.

Exiting current at low voltage. Compare with factory test results.
Low voltage impedance test. Compare with factory test results.
Transformer windings resistance on all taps.

Transformer winding ratio on all tap.

Vector group.

Power dissipation factor on tranformer insulation.

Insulation resistance test.

Functional tests on transformer mechanical protections.

Temperature measurement equipment test.

At the end of all tests trial operation shall be performed in the
presence of the supplier’s field service engineer and the
purchaser’s representative. The purpose of the trial operation is to
prove the functional capability of the transformer. Details about

trail operation procedure will be given later.
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Quality Assurance.

The supplier shall authenticate his ability to design and
manufacture transformers to purchaser specification, IEC
standards and other requirements and also establishes evidence
of the proven transformer engineering, design and manufacture.
The purpose is to ensure that the final product will fulfill its service

function.

The supplier shall maintain a Quality Management System
certified to ISO 9001 that shall specifically cover the transformer
activity in engineering, design, manufacture and testing.

A complete quality assurance manual, describing the execution of
all the elements of the quality assurance system, shall be available
from the supplier as a reference for the purchaser or his
representative.

The documents submitted with the tender shall include a
description of the quality assurance and quality inspection plans
that will be used to ensure that the transformer design, materials,
workmanship, tests, service capability, maintenance and
documentation, will fulfill the requirements stated in contract

documents, standards and specifications.

The supplier is responsible for any sub-suppliers setting up and

executing their own QA system.

The purchaser or his representative shall have the right at any

time, without advance notice, to withess any inspection,
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manufacturing procedure or test at the manufacturer’s plant and to
be informed of the results.

Inspections and tests performed in the presence of the purchaser
or his representative will not imply any limitation of the supplier’s

responsibility.

Performance Guarantee.

Transformers must be designed, manufactured and tested
according to IEC 60076 recommendations, which indicates that
they must be supplied complete with their control equipment and
accessories. The following performances must be guaranteed by
the Contractor:

Maximum heating:

Efficiency: 99.5% at nominal power and rated voltage with a power
factor of 0.9. The performance guarantee will be considered
fulfilled when the total loss measurement will be less than 110% of
the guaranteed value, including measurement losses.

Noise level: less than 68DB with a tolerance of +2.

Documents.

Bid documents.

As minimum requirements the bid documents shall include:

All documents required in the specification.

Technical data sheets filled in and guarranted values.

A detailed description of the transformer offered, including
bushings, oil, type of windings, winding arrangment, schematic
cross section on windings assembly and insulation between

windings, mechanical protection devices and corrosion.
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Outline drawing including dimentions and mass of fully assembled
transformer, shipping, lifting mass and height of core and coils,
and oil quantity.

Drawing of the base.

Drawing of the name plate.

Supplier list of bushings, core steel, cooper wire, insulation
materials.

List of factory test equipment including abilities and accuracy.

List of spare parts recommended with their individual prices.

List and details of non-compliance and deviations from the

specification.

After contract documents.

The following documents shall be revised and approved by the
purchaser:

Nameplate drawing.

General dimension drawing including all details of dimentions,
mass and external equipment.

Bushings drawings.

Control connections box schematic and connection drawings.
Photographs of core and coils and internal connections.

Test reports of final tests of the transformer.

Instruction book containing all equipment installation, operation
and maintenance instructions.

All test reports and drawing required shall be included.

General Conditions
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Electrical Work Schedule
Total time schedule for execute and complete the work is
weeks,

from date until date

Safety on the Work Site

Contractor shall be fully and solely responsible for

establishing and maintaining safe work conditions on the portion
within work is to be carried out

the safety of all persons engaged in carrying out the Work, their

agents or invitees, or any other person who enters for any purpose

relating to Contractor’s performance of its obligations under the

contract

ensuring that none of those persons cause, permit or tolerate any

hazardous, unsafe, unhealthy or environmentally unsound or

unsafe condition or activity

Measurements and Prices

the contractor’s proposal shall be assumed to have taken into
consideration all conditions and requirements enclosed herein,
and those which will be specified in the bid documents, for each
given work request

the prices presented in the proposal shall include the value of all
expenses involved in fulfilling the afore mentioned conditions in
these documents in every detail. Lack of consideration or

understanding of any condition will not be recognized as adequate
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reason for changing a price in the Bill of Quantities or as a cause
for additional payment of any kind

all unit prices throughout the Bill of Quantities shall be considered
to include all items of work specified

the price of all documents of any type, such as design and shop
drawings, certifications or any other documents shall be included
in the unit prices. No additional payment shall be allowed for
documents required in any part of the bid documents.
dismantling rates shall include all the expenses involved in
transportation of the dismantled equipment / parts / piping to a

storage place, inside or outside, as instructed by client/supervisor

Work Coordination

Coordinate work with other contractors and subcontractors and
share information with the other contractors to enable you and
them to coordinate openings, relationship to structure and other
items as required

Procedures and Document files

The contractor will supply shop drawings, procedures and
submittals prior to start of manufacture as per requirements called
out in the specifications. These will include shop drawings
showing unit installation and coordination with existing systems.
the contractor shall maintain on site a complete set of all
documents and drawings

the documents shall be kept clean and readable

the contractor shall replace documents, which become soiled.

As-Built Drawings
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The contractor shall prepare “Red pen Mark” drawings at the job
completion. These drawings shall be in clear legible form and shall

be delivered upon completion of the contract work.

Capability

Contractor represents and warrants to TEL HASHOMER
HOSPITALthat:

it has fully informed itself and understands the scope of the work
and all obligations assigned to it under the contract

it has the required expertise and capacity to carry out the work

it has the necessary licenses and required qualifications to carry

out the work

Warranty of The Work

Contractor warrants to TEL HASHOMER HOSPITALthat:

it will promptly correct any non-conforming or defective
workmanship or re-perform any non-conforming services
discovered before the date of acceptance of the work at no
additional cost to TEL HASHOMER HOSPITAL.

the work when completed will conform with the best trade
practices and will be free from faults and defects in material and
workmanship furnished under this contract for the period specified
or such longer period of time as may be prescribed by law or
otherwise specified in the Contract Documents.

any unsatisfactory, faulty or defective portions of the work shall,
upon any demand by TEL HASHOMER HOSPITALthat is made

within the warranty period, be corrected and/or re-performed by
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contractor, irrespective of any prior inspections, tests or approvals
by TEL HASHOMER HOSPITALor any other parties.

it will carry out the work diligently and efficiently, in a workmanlike
manner and with all the care and skill to be reasonably expected
of any other firm carrying out similar work similar under similar

conditions.
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Rated Voltage [Ur] 12 [kV]
Rated Operating Voltage [Un] 3.3 [kV]
Rated Frequency [f] 50 [Hz]
Rated Power 50 50Hz, 1 min
Frequency [kV rms]
Insulation level Withstand
(according to standard 62271) Voltage [Ud
insulation]
Rated Lightning 125 1.2/50
Impulse [us /kV peak]
Withstand
Voltage [Up
insulation]
Symmetrical 500 [MVA]
Rated current of the busbar [Ir bb] 3150 [A]
Rated current of CB [Ir] 1250, 2500 [A]
Rated short time withstand current and duration [Isc/tk] | 40/ 1s kA/s
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Internal arc classification
[Isc/t]

40kA 1s AFL

Circuit breaker electrical endurance

class E2

Circuit breaker mechanical endurance

10,000 - class M2

Declared lifespan of the SWG

30

[years]

(n'E-TNN NDIN% DRNN2) 077D 0DV DRIMN)

NIZ*Ta1 D27N
IN'RN'I T2 '1D1 0'709N/D'rNnIn DRIV 1'0I91 NI7N 770 'O
:0'xan [EC apnY

IEC 62271-1 Common specifications for high-voltage switchgear
IEC 62271-200 AC metal-enclosed switchgear and controlgear for
rated voltages above 1 kV and up to and including 52 kV.

IEC 62271-100 High-voltage alternating-current circuit-breakers.
IEC 62271-102 High-voltage alternating current disconnectors and
earthing switches.

IEC 62271-106 High-voltage alternating current contactors.

IEC 62271-103 Switches for rated voltages above 1 kV up to and
including 52 kV.

IEC 60282-1 High-voltage fuses - Part 1: current-limiting fuses
IEC 60255 series Measuring relays and protection equipment.
IEC 61869-1 Instrument transformers - Part 1. general

requirements
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IEC 61869-2 Instrument transformers - Part 2: additional
requirements for current transformers.

IEC 60044-8 Instrument transformers - Part 8: electronic current
transformers

IEC 61869-3 Instrument transformers - Part 3: additional

requirements for inductive voltage Transformers.

(n'7'09 q0) A"n NINIY7 NaIN NIWAT
SNW DMPmnn NN NHXEN0TIN NR7NN AN TN XY

, 720 T 2 yxinn 2"n XN 7w DaT D
mIN?7A NPT |1on 7w "TYPE -TESTED" np'1a nTivn 2va nne
22 .Awann v i pTivan IEC 62271-200 [7n? kNN 2N
NITIVN IX/1 NPT NINIT 27907 W' 100N VIDNN 1IN NT'AY N'VANYT
, ASEFA , ASTA 120 n117n 'n%2a1 nNdim n'12 NnT1ayn nyun 2%

. NNT DaT 1y KEMA

MIpNNEIX" Mw 15 niNe? 7w pni 2va ' nian nnnn T Ny
UXINN DATAN 2" nini? v

N2l NIANN NDYN ,NNNN YN ,00TN YN ,XN2 NN NTIAX
N7 X MR Y (NNt NTNa) NTRZON

15 NIN9? 7w |1'0" 7ya "dMIWIRND 721 DY A a'n TN 790
NNPNN NN'WA X7) DWXIND 0'NATAN A" NN 9w nnpnna Dy
770NN YR wxin wx (30 ning?) 0'upne nn'wn 290! p1 (N17'D
NIYMTA DTAIY DI'R AWK D'P90 172N K7, NNINNKN DIWN YaY

2"IN

mwn nnann Q71N NIYR V2 N YXINN TIYN

NI'AIXRI9 NIT'N' YNA7 IX 9'0IN7 D' NIY )2, a1
212N D'RNN NTAXN MY AR K7R,N172 01'w yxa? fan nniw
NINI7 172N X7, DTTIAN IR 'Y NYAXD '0D .0N''A NN '0D
TNX 72'M) 0NIR7ITIN K7 NN 172p0' X7 ,722 0 TTIANN NN '0S DY

(Nr¥?a19 Nnd NIy

84



TI'YD NN'WA DR NP7 707 720N - Mpnn? Awiknn TIYn 1720
0IIONN TI'X7 I X 10N"N' 017270 NIYXN 0T 0'N97 WWIRNN
.0 NIYAT [N N7202 Ny'Dimn NIvATH .N7202

AYINN DAT
SIEMENS ABB Schneider Electric LSC TI'¥N Al0
NXAIR ZS1 PIX / MCSET 2B AIS

NI Nnn niniy
YUK NI NN NI 2920 oprtnon
,NM19 npnn? "Metal Clad" aion 2'ux 112 Mn™Mo NIz aqane TN
NIXAN NNTAaN? mvi IEC 62271-200 jpnin '@ 7y piTa
(7axm md>NNn) PM —amm Ti'x airro
(Primary AIS ni7) LSC2B — nin'nr aio

A-FL — n'!m19 nupa nTny airo

IN N97NN / ni7n 270 702 7190 mraw 13 LSC2B 12'n ni7n nnfne ko
,NI7N 7w N1aXN 091 770 DIY 7091' K7 NI72 AMMN TR 7Y |Ip'N
12 XN TA70 010¥N 70 DX 7907 Y'wnlLIRI7TN] 7nwinn ARY NN

.219'0n y¥xann

85



5 B
22 MM slandard

15

14

13

12

11

10

1 LV compartment standard
2 Circuit breaker
3 Switchgear compartment door
4 Earthing awitch oparating
mechanism
5 Voltage presence indicator
§ E.5. mimic digram
T Cable compartment panel
8 Voltage transformer
9 Current transformer
10 Cable connaction
11 Earthing switch
12 Matal shuttar for cabia
13 Spouts
14 Metal shuttar for busbar
15 Busbar
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Thermal overload (49)

Phase overcurrent (50/51)

Earth fault overcurrent (50N/51N)
Breaker Failure (50BF)
Directional overcurrent (67)
Directional earth fault (67N)
Synchro-check (25)
Undervoltage (27)

Directional active under/ reverse power (32R/ 32L)

Overvoltage (59)
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CT supervision (60)

VT supervision (60FL)

Restricted earth fault (High imped.) (64REF/ 64BEF)
Rate of change of frequency (81R)

Underfrequency (81U)

Lockout (86)
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Line differential (87L) — (PowerLogic P3L30 or equivalent)
Motor/Generator differential (87M/ 87G) — (PowerLogic P3G32 and
P3M32 or equivalent)

T) — (PowerLogic P3T32 or equivalent)7Transformer differential (8
Arc- flash detection (AFD) — (PowerLogic P3X3X range or

equivalent)
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JAEC apna Ny

DN

Test

Standard & Test class / level

Test value

Device in operation

- Vibrations IEC 60255-21-1, Class Il / |EC 60068-2-6, Fc | 1Gn, 10Hz = 150 HZ
- Shocks IEC 60255-21-2, Class Il / IEC 60068-2-27, Ea  10Gn/11ms
- Seismic IEC 60255-21-3 Method A, Class Il 2G horizontal / 1G vertical | 1Hz-
35Hz
Device de-energized
- Vibrations IEC 60255-21-1, Class Il / |EC 60068-2-6, Fc | 2Gn, 10Hz — 150 HZ
- Shocks IEC 60255-21-2, Class Il / IEC 60068-2-27, Ea  30Gn/11ms
- Bump IEC 60255-21-2, Class Il / IEC 60068-2-27, Ea | 20Gn/16ms
“nwun

Test Standard & Test class [ level Test value
- Impulse voltage withstand IEC/EN 60255-27 & EN 60255-5, Class Il 5 kv, 1.2/50 ps
- Dielectric test IEC/EN 60255-27 & EN 60255-5, Class Il 2 kv, 50 Hz
- Insulation resistance IEC/EN 60255-27& EN 60255-5
- Pratective bonding resistance IEC/EN 60255-27
- Power supply burden IEC 80255-1

'01AN-NVFIR
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Test Standard & Test class [ level Test value

Emission IEC/EN 60255-26 (ed3)

- Conducted EM 55022, Class A & IEC 60255-25 & CISPR | 0.15 — 30 MHz
22

- Emitted ' EM 55011, Class A/ IEC B0255-25 / CISPR 11 ' 30 = 1000 MHz

Immunity IEC/EN 60255-26 (ed3)

- 1Mhz damped oscillatory wave

IEC/EN 61000-4-18 & IEC 60255-22-1

+2.5k\p CM, +2.5k\Vp DM

- Static discharge (ESD)

IEC/EN 61000-4-2 Level 4 & |IEC 60255-22-2

+8 KV contact, £15 kV air

- Emitted HF field

IEC/EN 61000-4-3 Level 3 & IEC 60255-22-3

80 - 2700 MHz, 10 Vim

- Fast transients (EFT)

IEC/EN 61000-4-4 Level 4 & |IEC 60255-22-4

+4 kW, 5/50 ns, 5 kHz

- Surge

IEC/EN 61000-4-5 Level 3 & IEC 60255-22-5

+2 kW, 1.2/50 ps, CM
+1 kW, 1.2/50 ps, DM

- Conducted HF field
- Power-frequency magnetic field

|IEC/EN 61000-4-8

IEC/EN 61000-4-6 Level 3 & IEC 60255-22-6

0.15 - 80 MHz, 10 Vernf

| 300A/m (continuous), 1000A/m 1-

3s

- Pulse magnetic field
- Voltage dips

|IEC/EN 61000-4-29 & IEC/EN 61000-4-11

IEC/EN 61000-4-9 Level 5

1000Am, 1.2/50 ps

I 30%/1s, 60%/0.2s, 100%/0.05s

- Voltage alternative component

- Voltage short interruptions

|IEC/EN 61000-4-29 & IEC/EN 61000-4-11

IEC/EN 61000-4-17

15% of operating voltage (DC) /
10min

| 30%/10ms, 100%/10ms,

60%/100ms, 100%/5000ms

N2'0 'NIN
Test Standard & Test class / level Test value
Device in operation
- Dry heat EN / IEC 60068-2-2, Bd B65°C (149°F)
- Cold |EN/IEC 80068-2-1, Ad -40°C (-40°F)

- Damp heat, cyclic

EN /IEC 80068-2-30, Db

+  From 25°C (77°F) to 55°C

(131°F)

+  From 93% RH to 98% RH
+  Testing duration: 6 days

- Damp heat, static

EN /IEC 60068-2-78, Cab

« 40°C (104°F)
-+ 93%RH

+  Testing duration: 10 days

Device in storage

- Dry heat

EN /IEC 60088-2-2, Bb

T0°C (158°F)

- Cold

EN /IEC 60068-2-1, Ab

-40°C (-40°F)
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62271-200: A.C. metal-enclosed switchgear and controlgear for
rated voltage

above 1 kV and up to and including 52 kV.

62271-103: High voltage switches for rated voltages above 1 kV
and less or equal to 52 kV

62271-1: Common specifications for high-voltage switchgear and
controlgear

Standards
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60265-1: High voltage switches for rated voltages above 1 kV and
less than 52 kV.

62271-105: High voltage alternating current switch-fuse
combinations.

62271-100: High voltage alternating current circuit breakers.
62271-102: High voltage alternating current disconnectors and
earthing switches.

60282-1: High Voltage Fuses.

60255: Protection relays (Sepam).

60044-1: Current transformers.

60044-2: Voltage transformers.

61869-10: Electronic Current transformers (LPCT).

61869-11: Additional requirements for low power passive voltage
transformers (LPVT).

60801: Electromagnetic compatibility

60529: Degrees of protection provided by enclosures (IP code)
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Thermal overload (49)

Phase overcurrent (50/51)

Earth fault overcurrent (50N/51N)

Breaker Failure (50BF)

Directional overcurrent (67)

Directional earth fault (67N)

Synchro-check (25)

Undervoltage (27)

Directional active under/ reverse power (32R/ 32L)
Overvoltage (59)

CT supervision (60)
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Line differential (87L) — (PowerLogic P3L30 or equivalent)
Motor/Generator differential (87M/ 87G) — (PowerLogic P3G32 and
P3M32 or equivalent)

T) — (PowerLogic P3T32 or equivalent)7Transformer differential (8
Arc- flash detection (AFD) — (PowerLogic P3X3X range or

equivalent)
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.D'TI{7'9 ,N1ANN 01VVO NP'TA ,NIVION /MNITPN

DY DTV AR79KX 'Y 10Nn7 1annn [N nf O nin Arax Nivynxa
JINTAN? DRNNA ,N0™WIE 0 NMYORNAN NNVAIXKNA NMIYPN
IEC61850 'xap 7w xixi xia Wwor' IEC61850 7w nxiaoaipn 73
.(ICD,CID,SCD)

JIEC npna Ty

10N
Test Standard & Test class / level Test value
Device in operation
- \ibrations llEC 60255-21-1, Class Il / IEC 60068-2-6, Fc ' 1Gn, 10Hz = 150 HZ
- Shocks IEC 60255-21-2, Class Il / IEC 60068-2-27, Ea  10Gn/11ms
- Seismic .IEC 60255-21-3 Method A, Class Il 'ZG horizontal f 1G vertical , 1Hz-

35Hz
Device de-energized
- Vibrations IEC 60255-21-1, Class Il / IEC 60068-2-6, Fc | 2Gn, 10Hz = 150 HZ
- Shocks IEC 60255-21-2, Class Il / IEC 60068-2-27, Ea | 30Gn/11ms
- Bump 'IEC 60255-21-2, Class |l / [EC 60068-2-27, Ea  20Gn/16ms
“7nwun

Test Standard & Test class [ level Test value
- Impulse voltage withstand I IEC/EN 60255-27 & EN 60255-5, Class Il I 5 kW, 1.2/50 ps
- Dielectric test IEC/EN 60255-27 & EN 60255-5, Class Il 12 kW, 50 Hz
- Insulation resistance . IEC/EN 60255-27& EN 60255-5 .
- Protective bonding resistance IEC/EN 60255-27
- Power supply burden 'IEC B0255-1
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Test Standard & Test class [ level Test value

Emission IEC/EN 60255-26 (ed3)

- Conducted | EM 55022, Class A & IEC 60255-25 & CISPR -0.1 5 =30 MHz
22

- Emitted ' EM 55011, Class A [/ IEC 60255-25 / CISPR 11 ' 30 - 1000 MHz

Immunity IEC/EN 60255-26 (ed3)

= 1Mhz damped oscillatory wave
- Static discharge (ESD)

- Emitted HF field

- Fast transients (EFT)

- Surge

- Conducted HF field
- Power-frequency magnetic field

- Pulse magnetic field
- Voltage dips

- Voltage alternative component

- Voltage short interruptions

| IECIEN 61000-4-18 & IEC 60255-22-1

'IEC/EN 61000-4-2 Level 4 & IEC 60255-22-2
| IEC/EN 61000-4-3 Level 3 & IEC 60255-22-3
| IEC/EN 61000-4-4 Level 4 & IEC 60255-22-4
| IEC/EN 61000-4-5 Level 3 & IEC 60255-22-5

| IEC/EN 61000-4-6 Level 3 & IEC 60255-22-6
|IEC/EN 61000-4-8

| IEC/EN 61000-4-3 Level 5
IEC/EN 61000-4-29 & IEC/EN 61000-4-11
| IEC/EN 61000-4-17

|IEC/EN 61000-4-29 & IEC/EN 61000-4-11

|+2.5kVp CM, +2.5kVp DM
|+8 kV contact, £15 KV air
| 80 - 2700 MHz, 10 Vim

| +4 KV, 5/50 ns, 5 kHz

|+2 KV, 1.2/50 ps, CM

+1 kW, 1.2/50 ps, DM

[0.15 - 80 MHz, 10 Veemf
300A/m (continuous), 1000A/m 1-

3s

| 1000A/m, 1.2/50 ps
30%i1s, 60%/0.2s, 100%/0.05s
[15% of operating voltage (DC) /

10min

l 30%/10ms, 100%/10ms,

60%/100ms, 100%/5000ms
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N2'20 'XIN

Test Standard & Test class [ level Test value
Device in operation

- Dry heat EM /IEC 60068-2-2, Bd 65°C (149°F)
- Cold 'EN/IEC 60068-2-1, Ad |-40°C (-40°F)

- Damp heat, cyclic

- Damp heat, static

Device in storage
- Dry heat
- Cold

'EN/IEC 60068-2-30, Db

'EN/IEC 60068-2-78, Cab

'EN / IEC 60068-2-2, Bb
EN / IEC 60068-2-1, Ab

+  From 25°C (T7°F) to 55°C
(131°F)

+  From 93% RH to 98% RH

+  Testing duration: 6 days

+  40°C (104°F)
+  93%RH
+  Testing duration: 10 days

'70°C (158°F)
-40°C (-40°F)

NN NN ninn2 7wn apnn? (SCADA) naani 1101 710 ndvn
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