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Power Transformer 16MVA, 13.8/20KV
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Power transformer

1.1 General

This section of the specification covers the technical requirements of the power transformers for Zamin
Dawar substation in Helmand Province, Afghanistan.

The scope of supply and services for this project shall include calculations, design, manufacture,
assembly and acceptance testing as per IEC Standard, at the Contractor's or manufacturer’s workshop
as well as the supply, customs clearance, delivery, unloading, erection, adjusting, test and
commissioning, trial operation of all equipment, to facilitate the handing over to the Employer on a

turnkey basis fully operational and complete the task, suitable for satisfactory operation.

Completion of Project and its Guarantee period: all the materials shall be delivered so that the project
must be completed including testing and commissioning within 6 months from the date of execution of
the contract agreement. The Contractor is to guarantee the efficient and satisfactory working of the plant
erected under the Contract for a period of twelve (12) months from the date on which the Employer

takes over the plant in accordance with the General Conditions of Contract.

1.2 Power transformer

These technical requirements shall be considered together with the specified attached Technical Data

Sheets Appendix-1.
1.3 Technical Requirements for Power Transformer
1.3.1 Required Technical data

The technical data for the power transformer are specified in the schedule of technical data as per

Technical Data Sheets Appendix-1

1.3.2 Test requirements

The test requirements for the power transformers are specified in the schedule of technical data as per

Technical Data Sheets (Appendix-1)
1.3.3  Magnetic cores

Cores shall be constructed from cold rolled grain oriented transformer steel sheets. The sheets shall be
clamped strongly enough to prevent displacement by short-circuit or other stresses. The clamping frames

must be insulated against the sheefs. If the Contractor can provide adequate evidence that there will be
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no adverse etfects due to core or stray flux heating with the quality of steel employed, designs may be
offered such that when operating under the most onerous conditions, flux density in any part of the

magnetic circuit does not exceed the specified value.

1.34 Windings

Copper windings shall be used. Insulation material shall be of excellent quality. The transformer shall be
supplied according to IEC insulation class A. The insulation shall be provided against attack by molds and
other tropical effects and shall be tropical according with DIN 40040 or an equivalent standard. The
winding shall be thoroughly seasoned during manufacture by the application of axial pressure at a high
temperature for such a time as will ensure that further shrinkage is unlikely to occur in service, The
windings and lead of the transformer shall be braced to withstand the shocks, which may occur through
rough handling and vibration during transport, switching and other transient service conditions. Coil
clamping rings shall be of steel or of a suitable insulating material built up from flat laminations. Internal
earthing of the magnetic circuit shall be made to the core clamping device at one point only through a
removable link placed in an accessible position just beneath an inspection opening in the tank cover and
which, by disconnection, will enable the insulation between the core and clamping plated. The connection

to the link shall be on the same side of the core as the main earth connection.

1.3.5 Tank

The transformer tank shall be designed with proper IEC Standard and the tank shall have four (4) jacking
points for the use of hydraulic jacks. They must be rated for the most unfavorable load distribution on two
diagonals. Underneath the upper tank edge, four (4) lifting hooks shall be arranged to enable the entire
transformer to be lifted by a crane. The transformer shall be equipped with 4 transport rollers (flanged
wheels). Each of the rollers shall rotate 90° (for longitudinal and transversal movement of the transformer)
without dismantling and shall have a roller bearing (with lubricator). The device for fastening the rollers on
the rails is part of the delivery.

The tank cover shall be of adequate strength, must not distort when lifted and shall be provided with suitable
flanges having sufficient and properly spaced bolts. Inspection openings shall be provided to give access to
the internal connections of bushings, windings and earthing links. The tank and cover shall be designed in
such a manner as to leave no external pockets in which water can lodge, nor internal pockets in which air
can be trapped when filling the tank, and to provide easy access to all external surfaces for painting. The

interior surface of the tanks shall be painted with an oil resistant coat, the exterior surface with a primer and

two finish coats.
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Pockets shall be provided for a dial type thermometer. These pockets shall be located in the position of
maximum oil temperature. Caps shall be provided to prevent the ingress of water to the thermometer
pockets when they are not in use.

Two earthing screws shall be placed at the lower tank frame one either side of the transformer in such a
way that a low-resistance connecting to the local earthing system is guaranteed.

The conservator tanks shall be arranged above the highest point of the circulating system. Connections to
the main tank shall be at the highest point to prevent the trapping of air or gas under the main tank cover.
The capacity of the conservator tanks shall be adequate for the expansion and contraction of oil in the
transformer under the specified operation conditions. Conservator tanks shall also be provided with a filling
cap, drain valve with captive cap

and oil level gauge.

A silica gel air dehydrator shall be fitted to the conservator with a size considering the climate.
The necessary filter and drain valves for filling and drainage of oil as well as air vents shall be provided for
the tanks (main, conservator, radiators) and they shall have provisions for locking in the closed and open

positions. All devices fitted to the transformer shall be designated visibly with respective alphanumerical

designations.
1.3.6 Rails

For supporting the power transformers rails are required. The steel quality shall be at least St 37 according

to DIN 17100 or an equivalent standard.
1.3.7 Bushings

The transformer shall be equipped with top quality bushings on both the primary, secondary side and tertiary
side in compliance with relevant [EC standard. The bushings shall be arranged on the tank cover in an upright

position and must be easily exchangeable without lifting of the cover plate.

1.3.8 Cooling

The transformers shall be designed for cooling (ONAN/ONAF) and shall be eqﬁipped with detachable flanged
radiators, designed in such a manner that all painted surfaces can be cleaned and painted casily. The design
shall also avoid pockets in which water can collect and shall be capable of withstanding the pressure test. Each
radiator group shall be fitted with drain valve and air release plug and sufficient number of cooling fans. Shut-
off valves shall be provided at the top and bottom connections of each radiator group to permit removal of the
radiators from the transformer while the latter is in service. Dismantling of one of the radiators shall be possible

without causing the temperature to rise above the perm1ss1b[e va]uqSﬂ-\

% J@/
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1.3.9 On-load tap changing

Winding taps shall be provided as specified in the schedule of technical data. On-load tap changers shall comply

with the specified [EC standard and shall be suitable for power flow in both directions. Only designs, which

have been type tested in accordance with the above standard will be accepted. The OLTC shall be suitable for

oil change without dismantling the diverter unit. Tap selectors with "make before break" switches shall house

in a separate compartment, which should be integrated in the transformer tank. The design shall ensure that any

gas formation or air will pass the pressure relay. The on- load tap-changer compartment must have its own

pressure relay. The tap- changer must include a separate oil system, such as oil drain valves, separate oil level

indicator with oil level contacts. The compartment shall be easily accessible for inspections of contacts. It must

be possible to carry out inspection of tap changer without draining the oil of the transformer. The contacts shall

be designed for a service life of approx. 200,000 operations under rated load. The service life of the mechanical

gear has to be adjusted accordingly. The on-load tap changer shall be designed to withstand maximum short-

circuit current as specified for the transformer.

The tap-changer must be designed for supervisory as well as for normal remote control and in emergency cases

for local control. The tap-changer gear must be lockable. The necessary equipment shall be provided in a

suitable weather-, vermin- and insect-proof cubicle with sufficient ventilation and humidity and temperature

controlled heating.

All signals, remote controls, alarms etc. shall be wired to a common terminal strip in the local control cubicle.

However single signals shall be provided in the local control cubicle and the control room.

The tap changer assembly must be equipped with a pressure relief device in the tap changer head flange

assembly, consisting of a diaphragm opening at approx. 4 bar.

The following operation conditions shall apply to the on-load tap selector controls:

L. It must not be possible to operate the electric drive when the manual operating gear is in use.

2 Operation from the control switch shall cause one tap movement only unless the control switch is

returned to the off position between successive operations.

3. All electrical control switches and local manual operating gear shall be clearly labeled in an approved
manner to indicate the direction of tap changing,

4, It shall be possible to operate the transformer manually, with individual AVR (automatic voltage
regulator) and by parallel operation.

The equipment shall be so arranged as to ensure that when a tap change has been initiated, it will be completed

independently of the operation of the control relays and switches.

If a failure of the auxiliary supply during tap change or any other contingency would cause a non-proper contact

closing, a pressure relief device in the tap changer head flange assembly shall be provided to safeguard the
il g




At least the following devices shall be provided in the cubicle:

a) Lamp, indicating the tap changer operation.

b) [umination switched on and off by a door switch.

c) Socket (230 V/16 A)

d) A heating element (230 V) temperature and humidity controlled.

The following devices shall be installed outside the control cubicle and the indications shall be visible from the

maintenance road:
a)  To give indication mechanically and electrically of the number of the tapping in use.

b) To indicate at the tap change mechanism, the number of operations completed by the equipment.

c) Manual emergency drive operated by handle.

The driving motor shall be rated for the specified voltage and shall be equipped with thermal and overload
protection to be installed in the motor drive cubicle. Proper working of the driving motor shall be ensured even
at voltages up to 20% below the rated voltage. Limit switches shall be provided to prevent over-running of the
tap changing mechanism. These shall be directly connected to the operating motor circuit,

In addition, mechanical stops shall be fitted to prevent over-running of the mechanism under any conditions.

For on-load tap change equipment, these stops shall withstand the full torque of the driving mechanism without

damage to the tap change equipment.
1.3.10  Transformer oil

The transformer oil shall be pure mineral oil, free from additives; it shall be acid refined as per Appropriate

[EC standard.
1.3.11 Noise limits

The transformer shall be so designed and constructed that harmful vibrations are eliminated and that minimum

noise will occur at any operating conditions. The transformer shall pass the specified noise level test.

1.3.12  Protection

Beside the protection relays installed in the control room, the transformer shall be protected by the following
devices:
Buchholz relay for the transformer. The pipes connecting the Buchholz relay with the tank shall have slide

valve to enable dismantling of the relay without oil leakage.

Dial type thermometer for oil temperature control equipped with two adjustable maximum contacts (range of

maximum adjustment to be from 6@ °C to 120 °C). The thermometer shall be placed in such a position that

accurate reading is possible.

%




Oil level indicators equipped with low oil-level contact.

Resistance type thermometer, R = 100 Ohms, for winding temperature control installed on the cover plate at

the place where the highest temperature is expected.
1.3.13  Transformer neutral

The neutrals of the power transformer have to be brought out to bushings.

1.3.14 Transformer losses

A guarantee must be given that the transformer losses to be indicated in the

Schedule of technical data are not exceeded.

For the guarantee data mentioned hereinafier the tolerances in accordance with specified IEC shall apply

and only if these tolerances are exceeded a penalty shall be applied as follows:

Losses

If; the no-load losses of the power transformer exceed the guaranteed value, the no-load losses in excess of

the tolerances will be considered

And an amount of US$ 7,180.00 for each full kW in excess will be

Deducted from the Contract Price.
If the load losses of the power transformer exceed the guaranteed value, the load losses in excess of the

tolerances will be considered and an

Amount of US$ 1,230.00 for each full kW in excess will be deducted

From the Contract Price.

It is thereby understood that values of 0.5 kW and above will be rounded up to the next full kW.

Rated power

If the test of temperature rise carried out on any transformer should reveal that the temperature rise of the
transformer exceeds the values guaranteed, the rated power of the transformer will have to be down-rated
to such a degree as to obtain the temperature rise guaranteed. For each kVA of the actual transformer rating

below the guaranteed output, an amount of US$ 2,500.00 will be deducted from the Contract Price of this

transformer

And all those transformers of the same design unless the Contractor, at his own expense, gives evidence

that those transformers fulfill fhe guaranteed values. P Y
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Rejection

The Employer shall have the right to reject any transformer if, the actual values are in excess of the

guaranteed values, including the tolerances according to [EC 60076, by more than the margins specified

hereunder:

No-load losses: +15%
Load losses +15%
Total losses +10%
Rated power: -5%
Impedance voltage on main tapping +/- 5%
[mpedance voltage on extreme taps +/- 10%.

All values in excess of the guaranteed values including the tolerances will be penalized.

1.3.15  Indicating plates

The following plates shall be mounted on the low voltage side of the transformer tank at a height of about

1.5 m above ground:
Rating plate as specified in [EC 60076, including also a space for the Employer's serial number,
Diagram plate with the internal connections of the windings and the voltage ratios for each tap,

General plan of the transformer covering the locations of terminals, control devices, lifting points and

valves.

Inscription shall be written in English language.

1.3.16  Piping and valves

The piping required for the connection/filling of the various parts of the transformer as well as the valves
required for oil sampling, draining, filtering, vent plugs, etc. are to be included. Drain valves shall be

equipped with suitable adapters for direct connection of oil sampling hoses.

1.3.17 Cabling and wiring

All cables from supervisory equipment to terminal boxes shall be heat resistant, steel-armored and ri gidly
fastened to the tank. The complete wiring shall be of stranded copper and furnished with slip-over ferrules
at both ends. Wiring shall also have crimped termination. The minimum cross section of the wiring shall
be 2.5 mm?2. Terminations of two conductors at on terminal point shall be made by suitable bridges and
links of the terminal. All wiring to alarm and trip devices shall include an insulated separate protection

carth conductor (,,green/yellow*cglored) of at least the same cross-section as the line conductor. Suitable

Y
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grounding conductors shall be provided between terminal box and related cover. The cross-section shall

not be less than 16 mm2. Insulated grounding conductors shall be green/yellow colored.

1.3.18 external cabling

Cables from the control room to the control boxes of the transformer shall also be steel armored or special

heat resistant cables in metal pipes have to be used and fixed to the transformer.

1.3.19 Marking and labeling

All parts of the transformer shall be provided with complete labeling. The labels shall provide the
operating personnel with easily understood and unmistakable information and shall be clearly legible at
all times. Terminals shall be marked in accordance with VDE 0532 or similar standard. Labels attached
to transformer exposed to the weather must be in the form of enamel labels. Labels fitted in control and
terminal cabinets and not exposed directly to the influence of weather may also be made of different

materials. However, they must be light-resistant, must not fade and must be scratch- resistant. All labels
and markings must be in English language.
The labels must be secured by means of corrosion-resistant materials or a weather-resistant plastic

material with spacers.
1.3.20  Corrosion-protection, painting

The main tank shall be spray galvanized and painted as already mentioned above. Conservator tank,
radiators, control and monitoring cabinets shall be hot-dip galvanized and shall be treated externally and
internally provided with an oil-resistant coat of paint. The external paint shall consist of 4 - 5 painting
layers with a total minimum thickness of 200 micrometer. The equipment must be so designed that any

features, which may encourage the formation of rust, are avoided.
1.3.21  Parallel operation and voltage regulation

For automatic voltage regulation, an electronic voltage regulator (AVR) shall be supplied for each
transformer suitable for voltage regulation without hunting. The regulators shall be installed in the

control board and meet the following minimum requirements:
Sensitivity 2 0.4% to 6% of transformer voltage

Response time 0 - 15 sec to 4 min. referred to 1%

Deviation from desired value
Range of set point adjustment 90 to 11 ;‘%}JN
.'? 3
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Current-responsive raising of set point 0 to 16% UN

Limitation of current effect 0to 16% UN
Overvoltage Umax. 100 to 135% UN
Under voltage Umin 50 to 100% UN
Overcurrent Imin 60to 120 IN

The voltage regulator shall contain at least the following main items: Matching transformer, r.m.s.
converter with integrator, limiter stages for

Higher and lower, set point adjuster, timing stages for command duration, amplifier, current

compensation, compensation limiting, max. And min. limiter states, auxiliary voltage transformer.

Voltage drop compensation for the active and reactive voltage component shall be provided. In addition,

the voltage regulators shall be provided with a manual/auto selector.

The power transformer shall be able to be operated in parallel. For parallel operation the AVR of one

transformer shall be the master and the AVR of the other two transformers will follow.

1.3.22 Transport

The transformer shall be transported either empty or partly filled up and in both cases provided with
nitrogen gas charged from bottles fixed at the transformer tank. Nitrogen bottles, reduction valves,
pressure gauges and humidity control equipment are to provide maintaining a constant monitored gas
pressure in the transformer tank during transportation. The Contractor has to take care that during
transport and storage at site a sufficient and monitored nitrogen overpressure will be inside the tank to
avoid access of moisture. At each intermediate step of the transport, both at arrival and departure, the

pressure of the nitrogen, has to be recorded, i. e. in factory, port of departure, port of arrival and site.

[n order to facilitate handling and shipping, external accessories shall be removed if necessary and

replaced with special shipping covers. Bushing, radiators and other accessories, which may be affected

by moisture shall be moisture-proof packed in seaworthy packing.
Packing material, including oil drums, shall remain the propriety of the Contractor.

Vibration sensors including vibration recording devices shall be installed and shall record the vibrations

of the transformer from the factory to site.

1.3.23  Proof of compliance

As proof of compliance the BidderAhall submit with it’s Bld the'following documents:
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— Schedule of technical data duly filled in
Outline drawings of the power transformers

REQUIRED AND GUARANTEED TECHNICAL REQUIREMENTS AND
CHARACTERISTICS OF EQUIPMENT

Da Afghanistan Breshna Sherkat (DABS) Zamin Dawar Substation.
ltem- Schedule of Technical Data Unit Required Offered
No. Data
Power Transformer Equipment
C1.3 Power transformers,
1.3:1 13.8/20KV Step up Power transformers
Applicable standard L GG
Manufacturer To be specified
Type of Transformer ) Traig%ﬂn -
Number of phases # 4
Rated frequency Hz 1 E/-:,OJ"
; : Mineral oil
Type of insulating immersed
Mineral oil unused according to IEC 6208
Location of use Qutdaos
Type of cooling ONANONAF
Temperature rise over max. ambient
temperature (50°C)
-top oil °C 55
-average winding °C =&l
-hot spot winding °C i
HV winding MVA 18
MV winding MVA 16
Rated voltage KV 24
Primary winding kV 124
Secondary winding KV 20
On load tap changer
Standard applied ' IEC 60214-1
: +/-
Voltage ration and tapings /’ 18?( ?%05%
Contact life (Minimum operation)/ >200,000

%




Regulation

HV winding

18 tapsof 1.25 %

Connection of windings

Vector group Dyn11
Rated lightning impulse withstand voltage
(1.2/50 ps)
Secondary winding kV rms 125
Neutral insulation level kVrms 38
Rated nominal current in primary A 670
Rated nominal current in secondary A 102
Rated short-time current, 3s kA 23
Short circuit power of the HV network Infinite
Impedance voltage in % at 75 °C winding
temperature on middle tap position at full loading
Z Impedance % 8.136
Tolerances
For penalty IEC 60076-1
For rejection IEC 60076-1
Losses
No !_qad losses at nominal voltage and middle tap W To be specified
position
Load losses at 75 °C and full load middle tap position KW To be specified
No load current % To be specified
Creepage distance mm/kV 31.5
Capability to withstand short circuits test
accordingto IEC 60076-5 yes
Audible noise level dB(A) To be specified
Characteristics of magnetic circuit
Type Core type
Cold rolled
Material grain silicon
stesl
Type of transformer neutral earthing Solid type
Maximum flux density at rated voltage and 1.7
frequency 51
47

Maximum ambient temperature /

%




Service altitude mfnaé?;rln 951
Main dimensions

Length x width x height m To be specified
Gross weight Kg To be specified
Transport weight Kg To be specified
Volume of oil/weight of ol kg/m® To be specified
Accessories

Oil conserver with filling and drainage valve &
Buchholz relay L
Pressure relieve device e
Silica gel air dryer for the transformer es
OLTC to be sealed i

Oil level indicator with two contacts TE

Oil thermometer sensor with two contacts yes
Winding thermometer sensors with two contacts yes
Auxiliary voltage

Power supply for heaters, lighting, OLTC, fans VAC mftf/)D!230+1 0-
Power supply for auxiliary contacts vDC 110

Set of valves yes

Name plate yes
Connection diagram yes
Designation plate for all devices yes
Control box for transformerand OLTC yes

IP protection for above IP 65

Tap position indicator yes
Fixation on rails via metal wheels yes

Test Requirements

Standard applied IEC 60076-1
Type tests

Temperature rise test according to IEC 60076-

2 Clause 5.2.3 yes
Noise level according to |IEC 60 6I-10 yes

B1.2
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Routine tests

Measurement of DC resistance according to

IEC 60076-1 Clause 11.2 Yos
Measuring of voltage ratio and phase

displacement according to IEC 60076-1 yes
Clause 11.3

Measuring of short circuit impedance and load losses

according to IEC 60076-1 Clause 11.4 yes
Measuring of No Load losses and current

according to IEC 60076-1 Clause 11.5 ¥os
Dielectric routine tests 7=
Lightning impulse withstand test according to

IEC 60076-3 Clause 13 and Clause 14 b
Switching impulse withstand test according to

|EC 60076-3 Clause 15 yes
Long duration induced AC voltage tests

according to IEC 60076-3 Clause 12.4 yos
Separate source AC voltage test according to

IEC 60076-3 Clause 11 yes
Separate source DC withstand voltage test including yes
PD test according to IEC 61378-2

Clause 10

Auxiliary wiring test according to IEC 60076-3

Clause 10 yes
Tests on on-load tap changer according to

IEC 60076-1 Clause 11.7.
Special tests i
Short circuit test or calculation according to .-

IEC 60076-5.
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1. 20 kV switchgear

The section of the specification covers the technical requirements for the 20 kV switchgear in Zamin dawar

substation in Helmand Province, Afghanistan.

1.1 General

The scope of supply and services for this project shall include calculations, design, manufacture, assembly
and acceptance testing as per [EC Standard, at the Contractor's or manufacturer’s workshop as well as the
supply, customs clearance, delivery, unloading, erection, adjusting, test and commissioning, trial
operation of all equipment, to facilitate the handing over to the Employer on a turnkey basis fully

operational and complete the task, suitable for satisfactory operation.

The switchgear shall be of metal-enclosed compartmented design for indoor installation. The switchgear

shall be of type tested assembly (TTA)

According to the specified [EC. The cubicles are to be provided with a single copper busbar system and

draw-out type circuit breaker.

All incoming and outgoing feeders of the switchgear are to be equipped with withdraw able circuit
breakers of vacuum type with motor-driven stored energy mechanism. The withdrawable circuit breaker
trucks must have a defined test position. In this position, the breaker contacts on the high voltage side
must be isolated.

Permanently installed short-circuit-proof earthing switches are to be provided in the lower part of the
switchgear cubicle and these are to be interlocked mechanically and electrically with the corresponding
circuit breaker.

For earthing and short-circuiting the busbars, conventional earthing trucks are to be employed, which can

only be run in when the respective circuit breaker is withdrawn. One earthing truck shall be provided for

the 20kV switchgear. Earthing by circuit breakers or integrated busbar earthing will also be accepted.
Earthing studs are to be provided in sufficient number on the copper busbars.

The ambient temperature indoor shall be considered 50°C. Any formation of condensation water must be
prevented by appropriate heating in the switchgear, controlled by one humidity and one temperature
control device per switchboard.

Of particular importance is ease of opegation and a low maintenance requirement. None of the switchgear

AT, [
cubicles may be offset, i.e. the operafing side of the switchgear must form a straight line.
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The Contractor has to ensure that after commissioning at least 15% of fully installed spare terminal board

capacity is available in each cubicle.

The circuit breakers shall be controlled only via the switchgear panel.
Installation

All the switchgear cubicles must be mounted on sub-frames specially
Provided for this purpose. The sub-frames shall also be delivered by the
Contractor at a reasonable time prior to dispatch of the switchgear cubicles.
The panels are to be so arranged that they can be installed freely in the room.

Partition

The individual cubicles shall be compartmented from one another by metal
Partitions or approved equivalent system.

The individual cubicles shall be compartmented as follows:
Compartments for circuit breakers, busbars,

[nstrument transformers cable connections

As well as the relay and control compartment

The type of partition shall be as specified.

Accessibility

The type of accessibility shall be as specified.

IAC classification

The switchgear shall be [AC classified as specified in the schedule of

Technical data.
1.2 Switchgear components

The switchgear and main equipment items are at least the following:

Various functional compartments (circuit breaker, busbar, cable connection and relay compartments) are

separated from one another by multiple partitions and shutters;

Single busbar system;

Bl.3
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Withdraw able circuit breakers (vacuum) with motor-driven stored energy mechanism. Provision are to
be taken that when the switch is withdrawn, the insertion contacts are automatically covered with sheet

metal shutters so as to prevent any danger of accidental contact;

cable connection compartment with the necessary current and voltage transformers, the earthing switch,

including the necessary fixing for high voltage cables;
Fuses and voltage transformers for busbar measurement and earth fault protection;

Protection relays, coupling relays, mini circuit breakers, complete terminal boards, meters etc. including

the illumination with fluorescent

Tubes;

Mimic diagram on the front of each cubicle consisting of graphical symbol and position indication;
Heating units within the switchgear panels;

Earthing truck or integrated busbar earthing for each switchgear installation;

Fire-proof closure to the floor of the switchgear panels to seal the outgoing power cables.

1.2.1 Circuit breakers

The circuit breakers shall be of vacuum type, motor operated and withdraw able.

1.2.2 Earthing switch

The earthing switch shall have the same rating as the main circuit. [t shall be interlocked with the circuit

breaker in order to avoid switching on closed earthing switch.

1.2.3 Current and voltage transformers

The thermal withstand capability of the instrument transformers shall be considered in the design. All

current transformers must be mounted in the fixed part of the switchgear cubicle.

Current transformers

Cast-resin insulated, corona free transformers shall be employed. The

Current transformers are to be designed capable to withstand the dynamic and thermal short circuit

stresses. [ntermediate transformers are to be avoided. For protection and measurement separate cores are

to be provided.
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Voltage transformers

Cast-resin insulated, corona-free transformers are to be employed
In in-feed cubicles, three single-phase insulated voltage transformers shall be used.

The secondary sides of measuring transformers are in general to be safe- guarded by mini circuit breakers.
[f the same transformer voltage is used for several purposes (e.g. measurement, protection, metering) then

individual separate voltage transformer mini circuit breakers with auxiliary contact are to be provided.

The secondary sides for the metering cores including the cabling to the meter panel shall be completely

sealed.

1.2.4 Enterlocking

The following interlocking shall be considered as a minimum: Individual cubicles and equipment shall be

interlocked as below. Switching operations shall be performed with the circuit breaker

Compartment door closed,

The door of the compartment shall be prevented from being opened unless the unit is isolated.

It shall not be possible to operate the feeder earth device when the circuit breaker is in the normal service
position.

Busbar earthing shall be possible only in case all adjacent circuit breakers are in the draw-out position.

It shall not be possible to close or open any earthing switch unless the relevant equipment is isolated from
possible sources of supply.

Mechanical interlock shall also be provided so that the closing of the earth switch is facilitated only in test
position and once the earth switch is closed it shall not be possible to rack the circuit breaker into service
position.

Any interlock capable of being defeated without the use of special tools for a particular safe purpose shall
be provided with a padlocking amenity.

Withdrawable units shall be prevented from being withdrawn or from being replaced without being
isolated.

Direct interlock shall be with sending end breaker, to ensure the sending end breaker cannot be inserted

and closed when the earth switch of incoming feeder breaker is e\-lo'sed.

a '
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For the incoming feeder breakers, the earth switches shall be closed when the circuit breaker is in the
withdrawn/rack-out position and the feeder connection is dead. The interlocking criteria shall be provided

by voltage transformer vide of the breaker operation.
1.2.5 Mimic diagram and local indications

A colored mimic diagram shall be provided on the front of each switchgear cubicle with the necessary
graphical symbols and indicators lamps. The mimic diagram shall contain at least the following items:
Busbar

Circuit breaker position indicator circuit breaker operating buttons earthing switch with position indicator

transformer symbol.

The following indications shall be provided additionally on the front door of each cubicle:
Switchgear truck in test position switchgear truck in operating position circuit breaker tripped

No control voltage no motor voltage

Mini circuit breaker tripped.

The tripping of mini circuit breakers for voltage transformer protection shall be a separate indication.

All outgoing feeders shall be equipped with a main metering system and a check metering system, which

shall be installed in a completely separate panel.
1.2.6 Control of the switchgear installations

The switchgear shall be controlled from the local control compartment. Each circuit breaker must be

capable of being operated locally by means of
"Close" and "open" push buttons/rotary switches which, are covered in

Normal operation. If the control voltage fails, "the emergency open" operation of the switches must be
possible. In the test position of the truck, the circuit breakers must also be capable of being operated
locally.

[n the event of a protective trip of the circuit breaker, means must be provided to prevent reclosing, which

can only be overridden again from the switchgear cubicle.

The control voltage shall be made available at least twice for each switchgear installation. The Contractor

has to provide a diode decoupling of the fontrol voltages; the voltage shall be monitored.




The decoupled control voltage has to be permanently wired from panel to panel. In each panel, the control

voltage is to be safeguarded by mini circuit breakers and the tripping of these is to be indicated locally.
Mini circuit breakers are to be provided for

Local controls, interlocks

Local annunciation and fault indications

Power supply to motor-driven stored energy mechanism.

1.2.7 Local auxiliary relays and measuring instruments

For auxiliary relays fix mounted or plug-in type relays are applicable. Measuring instruments, relays and
meters sensitive to shock must be protected against vibration.

Only square installation shapes are to be used for instruments.

As minimum scope, the following measurements are to be provided locally:

Triple current indication in all in-feeds

Single current indication in phase L2 of all outgoing feeders

Single voltage indication moving coil type, class. 1.5, with corresponding

4-way voltmeter selector for measuring phase L1 - N, phase L2 - N,

Phase L3 - N, phase L1 - L3 in all in-feeds.
1.2.8 Cabling and wiring inside the switchgear cubicles

Plug-in type connections shall be provided for all the auxiliary contacts between the switchgear truck and
the fixed part of the switchgear cubicle. The plug contacts shall be so arranged that the switch trucks are

universally interchangeable without alterations of the wiring.

As regards the cabling from the active part of the cubicle to the relay compartment, no cable openings
shall remain open after commissioning. The Contractor must therefore fit pressure-tight screw plugs to all
the openings without cables. There must be a sufficient number of round-ended studs on the collector bars

for earthing purposes on the busbars and within the cubicles.

Principally all secondary equipment in the switchgear cubicle shall be wired to terminal strips.

V7.
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The instrument transformers secondary circuits must be wired individually to the switchgear cubicle

terminal strip. Terminals for cable connections of current transformers shall be equipped with short-circuit
links.

The colors and minimum cross-section of the wiring within the switchgear cubicles must be provided

according to Appendix-1 "General Technical Requirements".

1.2.9  SPARE PARTS

The manufacturer (bidder) shall furnish spare parts as listed below and included in the price schedules

a- Ten (10) circuit breaker closing coils

b- Ten (10) circuit breaker tripping coils

c- Four (4) circuit breaker interlocking coils

d- Four (4) erath switch interlocking coils

Ten (10) indication lamps of each type

i

€

a) the spare parts supplied shall be packed or treated in such a manner as to be suitable for storage
under the climate condition ate the site for period of not less than two years, and each part shall be
clearly marked with the description and purpose on the outside of the package.

b) Spare parts so provided shall be delivered with the switchgear to the employer’s stores. Delivery
of spare parts will not be deemed to be complete until the package have been opened and their

contents checked and verified by a representative of the employer.
1.2.10 Accessories for the switchgear boards

The following accessories shall be supplied with each separate switchgear board:

four (4) circuit breaker rack in/rack out handle /tool

a-
b- four (4) circuit breaker manual spring charging handle /tool
c- four (4) earth switch operating handle/tool

d- Tow (2) circuit breaker withdrawal trolly

1.2.11  Technical data

The switchgear shall comply with the technical data specified in the schedule of technical data as per

Technical Data Sheets.

V.
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1.2.12  Test requirements

The test requirements specified in the schedule of technical data shall be followed strictly.

Type tests for a representative cubicle are acceptable.

1.2.13  Proof of compliance

The Bidder shall submit with his bids at least the following documents as proof of compliance.

Type test reports of the switchgear to be submitted with the bid. The type tests reports shall have been

issued within the last 5 years and the tests shall have been performed by an independent institute.

Catalogs and the operation manual for the switchgear to be supplied. Number of switchgears produced in

the last 5 years and a consumer list of the last 5 years.

Requirements as specified in IEC 62271-200 Clause 9.102.

REQUIRED AND GUARANTEED TECHNICAL REQUIREMENTS AND
CHARACTERISTICS OF EQUIPMENT

Da Afghanistan Breshna shirkat (DABS) for Zamindawar Substation

Iltem- ~ Schedule of Technical Data Unit Required Offered
No. Data

20 kV Switchyard Equipment

C1.4 MV Equipment
20 kV switchgears supply and distribution

1.2.9
Applicable standard B aggggzoo
Manufacturer To be Specified
Type of switchgear i aon
Number of phases # 3
Number of bus bars # t
Nominal voltage kV -
Rated voltage kv 24
Rated frequency Hz 50+-1%
Frequency Variation 10 sec +-5%

Rated power frequency withstand voltage

Rated lightning im pulse withstand voltage
(1.2/50 ps)

/g,
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Rated short-time current, 3s kA 25
Rated peak withstand current kA 62.5
Rated current for busbar A 2000
Rated current for distribution feeders for Incomer A 1250
Rated current for distribution feeders for Qutgoing A 1250
spring,
wound-up by
Type of drive - electric motor
or
Power supply for drive V 110 DC
Power supply for auxiliary contacts V 110DC
Power supply for heaters VAC 230
Circuit breaker
Applicable standard IEC 62271-100
Manufacturer
Type Vacuum
Rated current busbar A 2000
Rated current incomer feeders A 1250
Rated current Outgoing feeders A 1250
Rated short-time current, 3s kA 25
Rated short circuit current kA 62.5
Rated operating sequence (three-phase auto ) ?ﬁlgi—gg i
reclosing)
Maximum breaking time ms 60
Maximum making time ms 100
Protection class Switchgear compartment - IP 54
IP 65

Protection class relay compartment

Auto-reclosing

three phase

Drive

3 pole

BL3




spring, wound-
up by electric

Type of drive - motor and
manual

Power supply for drive Vv 110 DC
Power supplyfor auxiliary contacts Vv 110 DC
Power supply for heaters VAC 230
Earthing switch
Rated current A 1250
Rated short time current kA 25
Rated peak withstand current kA 62.5
Current transformer
Rated primary current A 1250
Rated Current Ratio for incomer switchgear A 2H0/400/860/1A
Secondary currents A 1
Number of secondary windings # 3
Accuracy class for Metering/Protection 0.% /a2l
Raged burden

VA 30
Voltage transformers
Primary voltage KV 20/V3
Secondary voltage v 112%}!3?
Number of windings # 3
Accuracy class for Metering/Protection % 0.2/P3
Type of metal enclosed switchgear LSC2A
Class of partitions and shutters PM
IAC classification required for It 3 seconds kA 25
IAC classification required for Ip kA 62.5
IAC classification required for F

Grounding system

Neutral & Body
Earthed

Color
i

RAP 7032

Test Requirements /

4
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Standard applied IEC ngggéioo
Mandatory Type tests

Verification of insulation level according to

Clause 6.2 yas
Measuring of resistance of main centacts

according to Clause 6.4 yes
Temperature rise test according to Clause 6.5 yes
Short time withstand current and peak withstand yes
current test for the main circuit and

Test to proof making and breaking capacity of the yes
switching devices according to Clause 6.101

Mechanical operation tests of the switching

devices according to Clause 6.102 yes
Test to verify the protection of persons against

access to hazardous parts and the protection yes
of equipment against foreign objects

according to Clause 8.7

Test to verify the protection of persons against yes
dangerous electrical effects according to

Clause 6.104

Tests to assess the effects of arcing due to yes
internal faults according to Clause 6.106

Electromagnetic compatibility test according to

Clause 6.9. yes
Routine tests

Dielectric tests on main circuit according to

Clause 7.1. [EC 60964 yes
Tests on auxiliary and control circuits yes
accordingto Clause 7.2 IEC 60964 and

Clause 7.104

Measurement of resistance of main contacts

according to Clause 7.3 IEC 60964, yes
Design and visual check according to Clause

7.5 IEC 60964 48
Mechanical operations tests according to IEC yes
62271-200 Clause 7.102

Tests after erection on site according to IEC yes

62271-200 Clause 7.105




20KV Single Circuit Tension Cross Arm
Front Veiw

20KV Single Circuit Tension Cross Arm
Top Veiw

//.'a/l/'/':‘bﬁ

- All dimensions are in mm, unless otherwise specified.
- X dimensions must be taken from pole diameter.
Drawn by: Survey and Engineering Unit of DABS - Cross arm thickness 7mm.

Note:

- Cross arm must be hot-dip galvanized.
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20KV Single Circuit Suspension Cross Arm
Front Veiw

20KV Single Circuit Suspension Cross Arm
Top Veiw

Note:

- All dimensions are in mm, unless otherwise specified.

- X dimensions must be taken from pole diameter.
Drawn by: Survey and Engineering Unit of DABS - Cross arm thickness 7mm.

- Cross arm must be hot-dip galvanized.

- (70x70x7)mm / /
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Table: Surge Arrester

Designation Unit Required Offered
Manufacturer - -
Country of origin -
Type - station metal oxide gapless
Housing - silicon rubber
Color - grey
Nominal characteristics -
Rated max. network operating voltage kV 24
Rated operating voltage (Ur) kV 24
Rated continuous operating voltage (Uc) kV 20
Rated discharge current (peak) kA 10
Switching impulse current (peak) kA 2
Line discharge class (IEC 99-4) -
Rated frequency Hz 50
Protection characteristics
Max. residual voltages
- For a steep impulse current, ¥ ps front, 10 kA. kV 71
- Forlightning impulse current, 8/20 us, 10 kA. kV 67
- For a switching impulse current 30/60 ps, 0.5 kA kV 52
Energy absorbing capacity kJ/kV 4.3
Operating performances
High current impulse withstand (4/10 ps) kA 100

kv 24

Temporary over voltage withstand (for 10s)
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Table: Surge Arrester

Designation Unit Required Offered

Insulation levels

- Lightning impulse withstand voltage kv 125
- Power frequency withstand voltage (1 m wet) kV 50
- Creepage distance mm/kV 25
- Cantilever strength kN -
- Torsion strength N-m -

Pressure relief capacity

- Current amplitude (rms) KA 17.5
- X/R, asymmetry factor - 17
- Current duration S 0.2

Weights and dimensions:

- Arrester height mm -
- Arrester diameter mm -
- Weight kg -

"Accessories

Mounting hardware - Yes
Ground Connector - Yes
Insulating bases - Yes
Discharge counter - -

HV terminals connectors - Yes
Standards - IEC 60099-4
Quality control - 1SO 9001
Installation - QOutdoor
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Table: Technical Data Disconnecting Switch 20kV, 630 A

Description Unit Required Offered
Manufacturer's Name to be specified
Type / Model to be specified
Installation pole mounted
Nominal Voltage kV 20
Rated Voltage kv 24
Rated Frequency Hz 50
Rated Normal Current A 630

Rated Breaking current

Rated lightning-impulse withstand voltage kV 125

Power frequency test voltage kV 50

Rated short-time current kA 25

Rated short-circuit making current kA 63

Creepage distance for insulators mm/kV 25

Distance between phase centers (min) mm 350

Operation mechanism Manual

All necessary accessories to be confirmed

Standard specifications IEC 60129
VDE 0670

: ‘\



Table Pre Stressed Steel concrete Poles ( 12m/800kfg)

"""" Description e unit | Required |  ofered
Concrete Poles |
Manufacturer
Type / Form circular
Pole Length m 12
Load
Nominal kgf 800
Breaking kg
Safety Factor (minimem) 2.5
Dimension of Top mm 270
Dimension of Base mm 450
Dimension of 1.80m from butt end mm
Type of Cement
Weight of Pole kg
Minimum Cement Content kg/m?

Maximum Water/Cement Ratio

Maximum Diameter Aggregates mm
Concrete Cylinder Strength at 28 days Mpa
Concrete Additives Yes/No

If yes, add details

Curing Method

Reinforcing Steel Mpa

Yield Stress

Electrical grounding mm? 35
- Ground wire

(Stranded soft drawn cooper)

Standard As per International
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Table: Pre-Stressed Steel concrete Poles (12m/1000kgf)

Concrete Poles
Manufacturer
Type / Form circular
Pole Length m 12
Load
Nominal kgf 1,000
Breaking kg
Safety Factor (minimum) 2.5
Dimension of Top mm 270
Dimension of Base mm 450
Dimension of 1.80m from butt end mm
Type of Cement
Weight of Pole kg
Minimum Cement Content Maximum kg/m®
Water/Cement Ratio Maximum
Diameter Aggregates Concrete mm
Cylinder Strength at 28 days Mpa
Concrete Additives Yes/No
If yes, add details
Curing Method
Reinforcing Steel Mpa
Yield Stress
Electrical grounding mm? 35
- Ground wire
(Stranded soft drawn cooper)
Stansiarg ln!@fngg;nal
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Table: Pre-Stressed Steel concrete Poles (12m/400kgf)

2 ,Dreécrlptlé_n : = : Umt S _..Re'qﬁ-l.red' V-Offqrréq‘-."r 8
Concrete Poles - |
Manufacturer
Type / Form Circular
Pole Length m 12
Load
Nominal kgf 400
Breaking kg
Safety Factor (minimum) 2.5
Dimension of Top mm 225
Dimension of Base mm 405
Dimension of 1.80m from butt end mm
Type of Cement
Weight of Pole kg
Minimum Cement Content kg/m?3

Maximum Water/Cement Ratio

Maximum Diameter Aggregates mm
Concrete Cylinder Strength at 28 days Mpa
Concrete Additives Yes/No

If yes, add details
Curing Method

Reinforcing Steel Mpa
Yield Stress

Electrical grounding mm?2 35
- Ground wire
(Stranded soft drawn cooper)

Standard '
As per International
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Concrete Pole Test Report

Form Number | CFO/QC:CPTRO23 & e
Project Code e S
Location 7 NN\
Date of Testing [ 20 o %5 \E
Type of Pole B
Pole Serial Number , =y
Working Load (kgf) A 1
Safety Factor e ,
Maximum Test Load S Blanh v A
Observation of Load Test
Sr. | Load Applied (kgf) | % Ultimate load | Deflection (mm) | No of Cracks Remarks
1 10%
2 20%
3 30%
4 40%
5 0
6 10%
7 20%
8 30%
9 40%
10 50%
11 60%
12 0
13 10%
14 20%
15 30%
16 40%
17 50%
18 60%
19 70%
20 80%
21 90%
, 22 100%
& ;/ 23 0
(\ Rep. of QC/Dept. Rep. of DABS Rep. of Contractor Verified by:
Head of QC Dept.
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Lrlﬂm\| Grounding Nut ($10)

35mm2 soft drawn copper
wire will used for the
connection of the grounding
tanks

Grounding Nut {10)

12000 » H

| A L——Pole Marking

S

3600 | e 35mm2 soft drawn copper wire
3300

Grounding Nut ($10)

NOTE :
-1 All dimension are in millimeter.

.2 The 35mm2 soft drawn copper wire have to consider 5cm
plussage from the bottom.




Table: Technical Data for 20 kV Fiber Tension Insulator

Designation Unit Required Offered
Manufacturer's Name to be specified
Type tension insulator
Material silicon rubber
Rated voltage kV 24
Minimum mechanical failing load kN 70

Height MM 450
Insulating distance Li. MM 235
Min.nominal creepage distance MM 635
Diameter of shed MM 148/118

1 min power frequency wet withstand

voltage not less than KV 42

Full wave lightning impulse voltage

(peak value) KV 150

Dry impulse withstand voltage: KV to be specified
Minimum puncture voltage in ol kV to be specified
Number of elements number to be specified
Weight kg to be specified

With all necessary accessories
for installation
standard

IEC 61109

Aals ¥ g Anl cage gl g I SaS 45 0l iy 1€ 20 @
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A L- ACSR - Tension Clamp

Standard GB
Usage Line Fittings
Type Tension Clamp
Conductor Range 1x(50-185 ymm?2
Application M- Voltage 20-24 kv
Materials Cast iron

/' A
5 o/l
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Table: Technical Data for 20 kV Fiber pin Insulator

Description Unit Required Offered
Manufacturer's Name to be specified
Type pin insulator
Material silicon rubber
Rated voltage kV 24
Power frequency withstand voltage: KV 65

Dry Lightning impulse withstand voltage: KV 145
Leakage distance mm 610

Min Arc distance mm 215
Section length mm 305
Specified mechanical load KN 11
Nominal diameter “D” mm to be specified
Maximum height “H" mm to be specified
Min. nominal creepage distance mm to be specified
Number of the fiber number to be specified
Unit weight kg to be specified

With all hecessary accessories for
Installation incl. metal thimbles threaded
for screwing on to steel spindles

Reference standard

IEC 61109

ials Y g Al cuga Al gad g ) Sal 45 il 3l l€ 20
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Table: Technical Data for Overhead Line Conductor ACSR 185/30 mm?

Designation Unit Required Offered
Manufacturer’s name
To be specified
Type Aluminum conductor
Steel — reinforced
(ACSR)
Nominal cross-section mm? 185/30
Cross-section ratio AL/St approx. To be specified
Steel
- construction N/mm 7/2.33
- diameter mm 6.99
- cross-section mm? 29.8
Aluminium
- construction N/mm 26/3.0
- cross-section mm?2 183.8
Total cross-section mm? 213.6
Conductor diameter appox. mm 19
Conductor weight
- steel kg/km 234
- aluminium “-kglkm 507
- grease kg/km 4.3
- with grease total approx. kgfkm 745
Current carrying capacity A 535
Nominal conductor breaking load KN 65.27
Calculated conductor resistance at 20° C Q/km 0.1571
Standard length per reel approx. m to be specified
Dispatch reel nominal size m to be specified
IEC 209
Standard specifications DIN 48204
BS EN 50182

l?&-:"/‘///;
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Materijal: Al legura DIN 226
Standard: DIN 48 075

5
O
O

5
O
O
O

AlAl Groove Clamps are used to joint two parallel aluminum alloy conductors
(AAAC), aluminum conductors steel reinforced (ACSR) or ends of ABC of the same or
similar cross sections from which the insulation has been removed. Their technical
characteristics enable jointing of phase conductors at the places where high tensile
strength and stiffness is required (joint done in accordance with Standard DIN 48
075). AlAl Groove Clamps are made using die casting process and the inside grooves
are cogged, which increases safety regarding pulling out and provides high-quality
electrical contact (the grooves are made in such a way that aluminum oxide from
the conductor surface is broken, which reduces transitional resistance between the
clamp and the conductor). The body of the clamp is made of aluminum alloy of high
tensile strength and is corrosion resistant. Their technical characteristics provide
fast, easy and reliable installation and long-life and safe usage with minor losses on
the network due to very low transitional resistance. Bolts and nuts are Zinc plated.
Inside grooves are protected with electrical contact grease. with electrical contact
grease.

NOTE: On Customer’s request the clamps can be delivered with hot-dip galvanized
or stainless steel X 5 CrNi 18-10 bolt parts.

P
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Table: MV Underground Cable 12/20 kV, N2XS2Y 1 x 300 RM/25

Designation Unit Required Offered
Manufacturer’'s name To be specified
Type N2XS2Y
Conductor material and form Copper / Circ,
Stranded
Nominal cross section of conductor mm? 300
Nominal cross section of screen mm? 25
Insulation material of conductor XLPE
Insulation thickness mm 5.5
QOuter sheath material PE
Thickness of outer sheath mm 2.5
Overall diameter of cable (D mm 42.5
Weight of cable Kglkm 3,630
Minimum bending radius mm 15D
Nominal voltage kV 12/20
Service voltage actual (future) kv 15 (20)
Maximum operating voltage kV 24
Frequency Hz 50
Effective a.c. resistance at 90° C Q/km 0.078
Operating capacitance MF/km 0.353
Max. admissible short circuit current (1s) of kA 42.9
conductor (screen)
Installation in ground
Current carrying capacity A 603
Ohmic losses per cable KW/km To be specified
Inductance per conductor mH/km 0.329
Standards IEC 60502
IEC 60228
DIN VDE 0273
HD 620

_ /oy
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Table: MV Underground Cable 12/20 kV, N2XS2Y 1 x 240 RM/25

Designation Unit Required Offered
Manufacturer’s name To be specified
Type N2XS2Y
Conductor material and form Copper/ Circ,
Stranded
Nominal cross section of conductor mm? 240
Nominal cross section of screen mm? 25
Insulation material of conductor XLPE
Insulation thickness mm 5.5
QOuter sheath material PE
Thickness of outer sheath mm 2.5
Overall diameter of cable (D mm 41.5
Weight of cable Kg/km 3,200
Minimum bending radius mm 16D
Nominal voltage kV 12/20
Service voltage actual (future) kv 15 (20)
Maximum operating voltage kV 24
Frequency Hz 50
Effective a.c. resistance at 90° C Q/km 0.102
Operating capacitance pF/km 0.304
Max. admissible short circuit current (1s) of kA 34.3
conductor (screen)
Installation in ground
Current carrying capacity A 534
Ohmic losses per cable KW/km To be specified
Inductance per conductor mH/km 0.361
Standards IEC 60502
IEC 60228
DIN VDE 0273
HD 620

)
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Table: Technical data for 12/20kv Cable Termination- Outdoor

Designation Unit Required Offered
Cable
Nominal voltage of kV 20/24
cable
Cable type N2XS2Y
Insulation material of conductor XLPE
Outer sheath material
mm2 PE
Nominal cross-section 35
mma2
Nominal cross-section 50
mm2
Nominal cross-section 70
mm2
Nominal cross-section 95
mm2
Nominal cross-section 120
mmz2
Nominal cross-section 150
mm2
Nominal cross-section 185
mma2
Nominal cross-section 240
mm2 300
Nominal cross-section
i
Termination 108 spec.! l|ed
Manufacturer W naspeeifing
track resistant, silicon
Type
. rubber insulator with
Design
an detector for
controlling the
electrical field
Installation kV >55
Rated lightning — impulse test voltage kV >145
Rated power — frequency withstand voltage sUo
Direct current withstand kA >75
Short-time current withstand mm to be specified
Dimension kg to be specified
Weitht IEC 60, 230, 437, 502
Standard specificactions VDE 0278
/
ol sV
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Table: Technical data for 12/20kv Cable Termination- indoor

Designation Unit Required Offered _‘
Cable
Nominal voltage of kv 20/24
cable
Cable type N2XS2Y
Insulation material of conductor XLPE
QOuter sheath material
mm2 g
Nominal cross-section 35
Nominal i mm2
ominal cross-section
mmz2 %0
Nominal cross-section 70
mma2
Nominal cross-section 95
mm2
Nominal cross-section 120
mma2
Nominal cross-section 150
mm2
Nominal cross-section 185
mmz2
Nominal cross-section 240
) ) mm?2 300
Nominal cross-section
Termination to be specified
Manufacturer to be specified
Type track resistant, silicon
Design rubber insulator with
an detector for
controlling the
electrical field
Installation kV >55
Rated lightning — impulse test voltage kv >145
Rated power - frequency withstand voltage >Uo
Direct current withstand kA >75
Short-time current withstand mm to be specified
Dimension kg to be specified
Weitht IEC 60, 230, 437, 502
Standard specificactions VDE 0278
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Copper Ground Ear thing Rod

Diameter 20mm?2
Usage/Application Power Distribution Earthing
Material Copper
Color Copper
Length Of Rod 2 5m

VAN
g‘f.‘ﬂ/v(f"'
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Compression Cable Lugs

Color Golden
Material Copper
Size: 10-300 mm?2
Application Power Distribution

Ao
.80 5 A% 1o)\7 [ip]
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