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Section I - Common Technical Reguirements

i1

1.2

General

In the following sections, this document describes equipment required for the
tender. The commeon technical specifications are to mainly state the general
requirements commonly applied for all the Packages. [fthere is any discrepancy in
the reguirements between the General Specifications and the Technical
Specifications in this Section, the reqmrements mentioned in Technical
Specifications shall prevail.

Scope of Work

The supply contract includes the design, manufacture, testing, insurance, delivery
in complete form (assembly at warehouse if required) unleading and proper
handing over the supplies to the Purchaser’s Warchouse at
Phuentsholing/Pasakha, Bhutan, of the Equipment as specified in the Price
Schedule. '

All necessary foundation belts, rag bolts, nuts and washers, grouting packing and
the like required for mounting and securing the equipment/assemblies should be
included in the supply.

_ Bidders shall furnish guaranteed particulars in the Schedules enclosed. Drawings

1.3

1.4

of all components shall be provided together with the equipment type and
reference number to ensure their identification.

The unloading of the goods (items) in the purchaser's warehouse shall be in the
scope of the suppliers.

Units of Measurement

Metric units of measurement (System International) shall be used on all Contract
documentation. Angular measurement shall be in degrees with 90 degrees
comprising one right angle.

Standards

The design material, construction, manufacture, inspection and testing of all
equipment supplied under this Specification shall conform te the latest editions of
the International Electro-technical Commission (1EC) Specifications and other
international standards where the material is not covered by IEC, Other naticnal
or international standards are accepted if they promise to confer equal or superior
quality and performance than 1EC or the specified standards.

The Supplier shall provide to the Purchaser, English language copies of any
Standards and Codes of Practice, which the Supplier wishes to use. The Suppher
shall provide English langnage translatmns of any Standards and Co
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1.5 Language

The English language shall be used on all Contract documents, drawings and
calculations and in all correspondence between the Supplier and the Purchaser.
Any documents and drawings submitted by the Supplier in the language other than
English to the Purchaser will be returned to the Supplier without review by the
Purchaser.

1.6 Site Conditions

1.6.1 The conditions for the design of the equipment are as follow:

Basic Design Parameters Basic Design Value
Altitude 2400 metres
Ambient Air Temperatwe : | -10°C
minimum +40°C

~ Maximum

Average Annual [sokeraunic Level 75 thunderstorm days

Average Annual Rainfall & Period 1400 mm (May to September)

Climate Varied (From tropical to severe winters)
Relative Humidity 20-100%
Seismic Acceleration ¢ 0lg
Horizontal 0.05g

Vertical
Snow Incidence and period 150 -300 mm (December to March)
Wind Pressure : Conductors | 45 kg/m?

Towers, Supports 195 ke /m?

1.6.2 Special Conditions

The equipments under this tender shall be designed for 2400m and accordingly
shall the equipment/components shall be altitude corrected to 2400m.

1.7 Electrical Design Parameters

The electrical parameters of the equipments in accordance with relevant IEC and
IS standards for 33kV and below are shown in following tables.

Common Techniecal Specification
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Medium Voltage
Nominal System Voltage kv 33 11 6.6
Nominal System Frequency Hz 50 50 50
Maxitmnum System Voltage kv 36 12 7.2
Rated Impulse withstand veltage (Peak) kV 170 75 B
Rated one minuite power frequency withstand voltage (rms) 70 28 20
}lited one second short time current [rms) 16 20 20
}I:ited short circuit withstand current (peak) 40 50 50
ké‘eepage Distance (mm/kV) 5 25 25
Low Voltage
Insulation parameters- Low Voltage
‘| Nominal System Voltage v 4004230
Nominal System Frequency . Hz .50
Maximum System Voltage v 424 ; 2441
Rated one minute power frequency withstand voltage (rms) 3000
Eated impulse withstand voltage (peak) kA 7500

Note 1: Phase to Phase / Phase to Neutral

System Variati
Parameters permissible at 75 °( Variation
Valtage Regulation of MV System 33,11,6.6 kV £10%
Voltage Regulation of LV System 403/230V 5%
System Frequency 50 Hz =29, +19% *
Parameters permissible at 75¢C Variation

Note 1: Maintain the System frequency between 49.0-50.5Hz.

3 Common Technical Specification
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1.7.1 De-rating

Since wvarious standards or recommendations enforce validity limits on device
characteristics, therefore the values mentioned in this specification are for the
normal condition of use i.e. below 1000 m. Beyond these limits, it is necessary to
deduce certain values, in other words to de-rate the device. De-rating nnist be
considered;

» For insulation level of external insulation.

+ For electrical clearances of two conductive parts measured through

air.

1.7.2 Basic Insulation Level {BIL) De-rating According to Altitude

For installation at an altitude higher than 1000 m, the correction method
recoramended in [EC 60694 is convenient to use for purpese of the
determination of withstand test voltages.

1.7.3 Electrical Clearance De-rating According to Altitude

If the equipment is specified for operaticn at an altitude higher than 1000 m, the
clearance requirements shall be increased by 1.25% for every 100 m by which
the altitude exceeds 1000 m. Requirements are given for phase-to-earth; phase-
to-neutral and phase-to-phase clearance.

1.8 Spare Paris, Tools and Appliances

The bidder shall attach the spares, special tools and/ or appliances which are
recomnmended.

The Purchaser may order all, nene or any of the recommended items. Those
ordered shall be delivered not later than the date of receipt of the last shipment of
the associated item of plant. The price of the items shall be subject to the same
price conditions as the associated item of plant.

All spares shall be interchangeable with the original parts. They shall be treated
and packed for long term storage under the climatic conditions of site.

Each item shall be clearly and permanently labeled on the outside of its container
with its description and purpoese. When several items are packed in one case, a
general description of the contents shall be given on the outside of the case. Spare
parts shail not be shipped in the same cases as components, which are used for
erection. The cases shall be clearly labeled to indicate that they contain spare parts
or tools and each tocl or appliance shall be clearly marked with its size and
purpaose.

All case containers or other packages are liable to be opened for inspection and
checking on site. '

The cost of recommended spares, special tools {other than those specifi
BOGQ) will not be taken into consideration when comparing bids.

A
*
%

B
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1.9 Electrical Power Supplies

a] Power Supplies

Power supplies for plant and equipment shall be:

i. 400V, 2 phase, 4-wire, 50 Hz for power.
ii. 230 V, 1 phase, 50 Hz for lighting, indication, and anti-condensation
heaters.

48/110 V DC for relays, essential indicatien, CB spring charging, controls/
protection, alarms, CB tripping and closing.

b) Miniature Circuit Breakers

Means shall be provided for protection and iselation of circuits associated with
protection, control and instruments. They shall be of approved type and grouped,

as far as possible, according to their functions. They shall be clearly labeled both
cn the panels and the associated wiring diagrams.

Miniature circuit breakers shall be of the thermal and magnetic tripping type, and
comply with [EC 60898 and 1EC 64947-2.

¢} Instruments

All electrical instruments and meters shall comply with IEC 60051 and [EC 61010
and, unless otherwise sperified, shall be of industrial grade accuracy, Three-phase
power measuring instruments shall be of the three-phase unbalanced load pattern
wherever the current and Voltage references permit. Energy meters shall be three
phase four wire having maximum demand indicater, RS485 port and optical port.

All indicating and recording instruments shall be flush mounted in dust proof
cases complying with IEC 60068 and dimensions to 1EC 61554.

The size of all indicating instruments shall be 96 mm square with long scale and
instruments supplied from transducers shall have 4-20 mA movements. Running
hour meters shall have 6 digit cyclo-meter type indicators.

Instrument dials shall be white with black markings. A red line shall be drawn on
each scale to represent rated conditions. Bezels shall have uniform semi-gloss
black high-grade finish.

The movements of all electrically actuated instruments shall be of the deadbeat
type. [nstruments shall be provided with a readily accessible zero adjustment
wherever possible.

Common Technieal Specification
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d) Terminals

Moulding materials shall be self-extinguishing or resistant to flame propagatian,
substantially non-hygroscopic and shall not carbonise when tested for tracking.
The insulation between any terminal & framework or between adjacent terminals
shall withstand a test of 2 kV rms. for one minute. The mouldings shall be
mechanically robust to withstand handling while making terminations.

All terminals shall be mounted in accessible positions. Adjacent terminals shall be
adequately spaced with respect to each other and to the incoming cable gland
plate. Separate terminations shall be provided on each terminal strip for the cores
of incoming and outgoing cables including all spare cores.

Terminal blocks for CT and VT secondary leads shall be provided with test links
and iselating facilities. Terminals provided for current transformers shall
incorporate facilities to enable secondary windings to be short-circuited without
disturbing fixed wiring and earthing facilities.

Terminations for circuits operating at Voltages greater than 60 V shall be
protected by transparent insulating covers marked with the working Voltages.

DC circuit terminals shall be segregated from AC terminals.

Unless otherwise specified, all the terminal blocks except the terminal blocks for
CTs shall be suitable for connecting minimum two 2.5 sq.mm copper conductors of
the external cables at each connecting point. The terminal blocks for {Ts and PTs
shall be suitable for connecting minimum of 4.0 sq. mm and 2.5 sq. mm copper
conductors respectively.

All spare contacts and terminais of the panel mounted equipment and devices shall
be wired to terminal blocks.

The terminal assembilies shall give the required number of ways plus 20% spare
with a minimuin of 5 terminals. These shall be uniformly distributed on all rows of
terminal blacks.

¢] Panel Wiring

All wiring shall be carried out with 1100 V grade, single core, stranded copper
conducter wires with FRLS PVC insulation and shall be Vermin, rodent proof, The
minimum size of the stranded cepper conductor used for panel wiring shall be as

follows:
a) All circuits except CT circuits : 1.5 mm2 per lead.
b} CT Circuit : 25 mm2 periead.

G Common Technical Specification?
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The minimum number of strands per conductor shall be seven, Extra flexible wires
shall be used for wiring of devices mounted on moving parts such as swinging
panels and doors.

The wiring shall be bound and supperted by clamping, roughing or lacing. Spirai
wrapping will not be accepted. Wireways shall not be more than 50% full.
Adequate slack wire shall be provided to allow for one re-stripping and
reconnection at the end of each wire. When screened cables or wires are
necessary, an insulating sheath shall be included.

Wiring and supports shall be of fire resistant material.

Wiring shall only be jointed or teed at terminals. Terminals of the clamp type shall
not have more than two wires connected.

f) Wire Colour Code

Wire colours shall be as follows:

T Colon R Eoo "~ Purpose - TR
Red R phase cunnectmns in current and 1iﬂt:-]t:a\gﬂ transfomer
circuit only
Yellow _ Y-phase connections in current and Voltage transformer
circuits only
Blue B-phase connections in current and Voltage transformer
circuits only.
Green with Connections to earth
Yellow Stripes
Black AC neutral connections, earthed or unearthed, connected
to the secondary circuits of current and Voltage
transformers.
Any ather AC connections other than those above.
Colours

Alternatively, where equipment is wired in accordance with a manufacturer's
standard diagram, wiring may be cartied out in a single colour except that all
connections to earth shall be green with yellow stripes.

g) Terminations and Ferrules

The ends of every wire and every cable tail shall be fitted with numbered ferrules
of white with alpha numbers clearly engraved in black.

Moisture and oil resisting insulating material shall be used. The ferrules shall be of
the interlocking type and shall grip the insulation firmly.

Wires and terminals associated with tripping circuits shall be distinetiv

Common Technical Specification
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h) Electrical Insulation

Insulating materials shall be finished to prevent deterioration of their qualities
under the specified working conditions.

Plastics, elastomers, resin-bonded laminates and inorganic materials shall be of
suitable guality selected from the grades or types in the appropriate 1EC Standard.

All cut or machined surfaces and edges of resin-bonded laminates shall be cleaned
and then sealed with an approved Varnish as soon as possible after cutting,

i Electronic and Control Equipment

Equipment shall be capable of withstanding randomly phased transient over-
voltages of either polarity on the power supply or interruptions of the power
supply without damage or impairment to the equipment’s subsequent
performance. In the case of controls, no mal-operation shall occur.

Where manufacturers require that electronic equipment supplied under this
Contract should not be subjected to insulation resistance tests ("Meggering”),
suitable warning notices shall be provided and installed in appropriate locations.

No thermionic valves shall be used in the equipment. Wherever possible,
integrated circuits shall be used.

It shall be possible to remove/replace card from/te electronic equipment without
damage and without interfering with the operation of the rest of the equipment or
system. If necessary, consideration should be given t¢ switching off the supplies
locally to a card to prevent inadvertent interference to the equipment or system
during removing/replacing a card.

j}  Alternating Current Supply Practice

Doublepele switches shall be used to break single-phase ac mains supplies. For
multi-phase supplies, each phase shall be switched simultanecusly and the neuiral
should preferably not be switched. If it is switched, it shall be opened after and
¢losed before the phase-lines,

All mains circuits shall be protected only in the phase-lines by MCBs of suitable
rating or by other suitably approved protective devices. The neutral shall be
connected by a removable link located near the protective devices.

All main transformers shall have an electrostatic screen, which shall be earthed.

, L m
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K) Direct Currect Supply Practice

Double pole switches shall be used to breait dc supplies, one pole for the positive
line and one pole for the negative,

D{ circuits shall be protected by MCBs of suitable rating installed in both positive
and negative lines.

Measures shall be taken to prevent arcing across switches or relay contacts which

are required to break inductive circuits (e.g. bypass diodes or capacitors connected
acrass coils).

Power supply bus bars in cubicles shall be shronded.

The duplicate auxiliary power supply feeders shall be provided in Control panels.
Auto-changeover facility in DC DB shall be provided so that in case of failure of one
power source, other shall cut in automatically. The protective relays shall not give
a trip signal for momentary less of contrel Voltage or during changeover of control
Voltage.

I) Batteries

Electronic equipment shall not use local internzl batteries unless the approval has
been obtained. Where approval is given, batteries used inside equipment shall be
of the totally sealed, leak-proof type.

m) Earthing

Provision shall be made for earthing all equipment intended for connection in an
ac mains supply.

All structural metal work and metal chassis shall be connected to earth. Earthing
conductors shall be at least equal in cross-sectional area to the supply conductors
and shall be capable of carrying the fault current for 1 second.

n) Anti-Condengation Heaters

Any items of electrical equipment which are liable to suffer from internal
condensation {due to atmospheric or lead variations) shall be fitted with heating
devices suitable for electrical operation at 230 Velts ac, 1 phase, 50 Hz of sufficient
capacity te raise the internal ambient temperature by 5°C, The electrical apparatus
sp protected shall be designed so that the maximum permitted rise in temperature
is not exceeded if the heaters are energised while the apparatus is in operation.
Where fitted, a suitable terminal box and control switch shall be provided and
mounted in an 2ccessible position. A thermostat shall be provided in the heater
control circuit to cut-off the heater at 45° C.

Common Technical Specification
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¢) Interior lighting and Receptacles

The panels shall be provided with a compact fluorescent lamp (CFL) lighting
fixture {11 W) rated for 240 V, 1 phase, 50 Hz supply for the interior illumination
cf the panel during maintenance. Switching of the fitting shall be controlled by the
respective panel door switch. All CFL lamps shall be with pin type holder.

The panels shall be provided with a 230 V, 1 phase, 50 Hz, 6 Amps, 3 Pin receptacle
with switch. The receptacle with switch shall be mounted inside the panel at a
convenient location.

1.10 Materials and Finishes

1.10.1

1.10.2

General

Unless otherwise provided for in the Contract, all materials, fixtures, fittings, and
supplies furnished (hereafter called "materials™) shall be new and of standard first
grade quality. All assembly and construction work shall be done in a neat and
professional manner. Materials shall be free of defects. Materials shall be brought
to site only after inspection and issuance of proper dispatch clearance. The
dispatch clearance shall be issued within three working days after the inspection
from the BPC head office. The local materials like bricks, sand aggregates shall be
tested in the local laboratories before bulk supply.

All of the plant, whether temporary or permanent, shall be in accordance with the
Contract with respect to character, type, construction, constituent substances,
weight, strength, shape, dimensions, etc.

In choosing materials and their finishes, due regard shall be given to the harsh
climatic conditions which can occur in the area. Some relaxation of the following
provisions may be permitted where equipment is hermetically sealed, but
weatherproof materials should be used wherever possible.

All structural members, nuts and bolts shall be galvanised and shall conform to the
requirements. '

Surface Coating and Galvanising

All ferrous metalwork shall be provided with an effective galvanised or corrosion
resistant paint treatment applied in accordance with the best trade practice. The
paint treatment for each application shall be selected from the ‘Paint Procedure’
described in subsequent paragraphs.

The formulation and applicatien precedure for the paint shall be as recommended
by the manufacturer for the appropriate exposure conditions.

Coatings shall not be applied before vessels and chambers have
required pressure or vacuurn tests, Precautions shall be taken to

Commeon Technical Specification
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1.10.3

1.10.4

1.10.5

occurring in the period of time between cleaning of the steel and commencing the
painting.

Adequate amounts of each type and colour of finish ceat as applied to the major
equipment iterns shall be provided for "touch-up” purposes.

The colour of equipment shall be painted with RAL 7032 (exterior) and glossy
white (interior).

Paint Procedure

{a) For Mild Steel ltems Exposed to Weather:

(iY Blastclean.

(i) 1st coat - Inorganic zinc primer to give a dry film build of net less than
75 microns.

(iii) 2nd coat - Chlorinated Rubber to give a dry film build of not less than
100 microns.

({iv) 3rd ccat - Chlorinated Rubber to give a dry film build of not less than
75 microns.

(b) Mild Steel Items Immersed in Oil :

il Blastclean.

(i) 1st and 2Znd coats - Epoxy paint treatment system in accordance with
coating manufacturer's recommendation for oil immersion.

(iif) Total dry film build thickness shall not be less than 350 microns.

{zalvanising

Galvanising shall be applied by the hot dipped process generally in accordance
with ASTM A 123-78 for structural steel and ASTM A 153-73 for iron and steel
hardware,

For structural steel, galvanising shall average not less than 0.61 kg/m?® (neo
individual specimen shall show less than 0.55 kg/m?) except for 6.35 mun and
heavier rnaterials in which case galvanising shall average not less than 0.702
kg/m? (no individual specimen shall show less than 0.61 kg/m?).

For iron and steel hardware, galvanising shall be in accordance with Table 1 of
ASTM A 153-73.

The zinc coating shall be smoath, clean, of uniform thickness and free from defects.
The preparation for galvanising and the galvanising itself shall not adversely affect
the mechanical properties of the coated material.

Castings

All castings shall be free from blowholes, flaws and cracks as far as is practicable.

. No welding, filling or plugging of defective parts shall be dope under any

circumstances. All cast-iron shall be of close-grained quality app
Engineer.

11
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1.10.6 Welding

All joints shall be bolted joints and welded joints shall not be permitted either
during the design stage or the construction stage. However, during erection in case
of additional unforeseen requirements by the Employer, if welding needs to be
resorted to, the same shall be done with prior appraval of the Engineer, and shall
conform to BIS specifications. in such a case, the Contractor shall specifically
indicate the location and purpose along with the proposed methodology for
welding for the Engineers' approval. The wielding shall be carried out by a
certified welder who have undergone minimum of certificate level training in this
trade.

1.10.7 Nuts and Bolts

Nuts and bolts for incorporation in the plant shall conform to [SQ Metric. Other sizes
or threads may be permitted only for threaded parts not to be disturbed once
manufacturing is complete, Each bolt shall have rolled threads, one hekagonal nut
and twa washers. Thread length shall be 50 percent of bolt length or maximum
15¢ mm.

All steel bolts and screwed rods shall be galvanised including the threaded portions.
All associated nuts shall be galvanised with the exception of the threads which
shall be oiled. The thickness of zinc coating shall be not less than 0.45 kg/sq, metre
of surface area.

All bolts, nuts and washers shall be of non-corroding material where they are in
contact with non-ferrous parts in conductor clamps and fittings and elsewhere
where specifically required by the Purchaser.

1.11 Packing and Shipping

1.11.1 The goods/materials shall not be shipped/ dispatched unless dispatch clearance
from Purchaser/Engineer is issued. The dispatch clearance will be issued from the
BPCs office after the inspectors submits its inspection report to BPC, within 4
working days after the submission of the report,

1.11.2 Any items liable to be damaged in transit shall be effectively protected and securely
fixed in their cases. All cases of over 2 tonnes shall be marked to show where
slings should be placed.

111.3 All cases shall be clearly identified giving particulars of manufacturer's name and
type of equipment. All identification marks on the ocutside of cases shall be
waterprooef and permanent. All electrical equipment shall be adequately sealed
and desiccating agents used where necessary to prevent damage from
condensation. All equipment shall be packed and protected, bearing in mind that it
will be shipped to a harsh environment, that a considerable period may elapse
between its arrival on site and it’s unpacking and that covered sto
always be possible.

-
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1.11.4 All wood and other materials used in packing cases shall be insect free, Adequate
protection and precautions are to be taken to exclude termites and other vermin,
noxious insects, larvae or fungus from the packing materials or plant All contents
are 1o be clearly marked for easy identification against the packing list.

1.11.5 The Supplier shall protect all steelwork before shipment, te prevent corrosion and/
or damage. Bundles of steel secticns shall be properly tied together by an
approved method and care shall be taken to ensure that they are robust and that
they can be handled easily during shipment.

1.11.6 Bolts and nuts shail be double bagged and crated for shipment. Crating of dissimilar
metals is not acceptable.

1.11.7 Packing cases where used, shall be strongly constructed and in no case shall timber
less than 25 mm in thickness be used. The contents of packing cases shall be
securely bolted or fastened in position with struts or cross battens. Cress battens
supporting weight in any direction shall not rely for their suppert on nails er
screws driven lengthwise into the grain of the wood, but shall be supported by
cleats secured from inside.

1.11.8  The following information shall be marked on the containers/cartons as well as

boxes:
a) Supplier's name, Project title and Contract reference
b} ldentificatien number
¢] Met/Gross weight
d) Purchaser's name with other despatch particulars such as
destination.
SL Ne. Bescription Marking
1 Cables Every 1 meter Consecutively

1.12 Cable / Conductor Drums

1.12.1  HV Cables shall be supplied in a steel druumn. The covers with wood is acceptable, LV
Cables and bare conductors shall be wound an non-returnable seasoned wooden
drums provided with lagging of adeguate thickness and treated to an approved
international standard by vacuum impregnation with copper-chrome-arsenate
(CCA) preservative to resist rotting and termite and fungus attacks. Drums with an
putside diameter exceeding 2.0 metres and an outside width exceeding 1.4 metres
shall not be used. The central hole of the drums shall be reinforced with a steel
plate of thickmess not less than 10 mm, or be fitted with suitable steel hut bushing
to suit an axle diameter of 95 mm.

1.12.2 The drums shall be new and sturdy in canstruction so as to withstand several times
loading and unlgading, transport on rough reads, storage for five {5) years in
tropical areas and hauling and handling during field erection etc. In the event that
the ‘drums are received at the destination in damaged conditio
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preventing rolling out of cable, the Supplier shall supply extra drums at his own
cost. Also, the cost incurred by the Purchaser in rewinding the cable from the
damaged drums onto the new drums will be deducted from the amount due to the
Supplier.

1.12.3 Internal and external surfaces of the drum shall be painted with bitumen based
paint. A layer of waterproof material shall be provided on the barrel under the
cable and on the inner surfaces of the flanges. Another layer of waterproof
material shall be provided over the outer layer of cable under lapging.

1.12.4 Drums shall be adequately protected by securely fastening substantial wooden

battens around the periphery. These battens shall be secured by means of steel tap
bindings.

1.12.5 Cables shall be securely fastened around the periphery of the drum. Cables shall be
supplied with both ends properly capped, and protected against damage. Each
drum and one of gach cable length shall bear a metal label detailing manufacturer's
name, specified voltage and type and length of conductor. The leading end of cable
on cable drums shall be the 'A’ end as defined in BS 6480,

1126  The inner cable end attached to the drum shall be capped and sealed in such a
manner that the core screening and sheath can be meggered from the outer cable
end without removing the inner end cap.

1.13 Labels

1131 All equipment shall be provided with labels or name plates, giving a description of
the equipment, together with information regarding the rating, nominal voltage,
nominal current and the like under which the item of plant in question has been

designed to operate. The labels shall be provided on packaging to the Purchaser's
approval.

1.13.2  Such nameplates or labels are to be of non-corrodible, non-hygroscopic material
with lettering of a contrasting colour.

1.13.3  Labels on cable drums shall state the cable details, including the length in metres.

1.14 Locks

Provision shall be made for padlocking of mechanism boxes, isolators and outdoor
switchgear as required by the Specification or as necessary to limit access or the
safety of personnel. All padlocks will be provided by the Purchaser.

1.15 Supplier Docuoments and Drawings

1.15.1 General

The Supplier shall be responsible for submission, re-submission and obtaining
approval as required of all the documents and drawings listed h ,—,Ehu&.

Ea

14 Common Technical Specification
Th' “““""

%a,



Section V11- Schedule of Supply

limited to), so that there shall be no delay te the work due to the absence of such
documents and drawings. Any approval by the Purchaser will not relieve the
Supplier of any obligations under the Contract.

Any alterations to the documents and drawings which may be required by the
Purchaser for approval shall be made by the Supplier at his own expense. All
materials and work involved in their manufacture shall be as indicated in such
drawings.

No work shall be done on any part of the Goods, the design or construction of which
is dependent on the approval of such drawings or data, until such approval has
been given.

1.15.2 Manner of Submission and Approval of Drawings

The Supplier shall submit three prints of each drawing or decument (including all
the drawings, documents, calculations, manuals required under the Contract) for
approval marked ‘For Approval. One copy will be retiuned ta the Supplier

~marked up with approval cr any proposed alterations or conditions. The Supplier
shall provide the same number of further prints for any drawings that are altered.
The submission of drawings for approval shall be repeated until ‘Approved” or
‘Approved with conditions’ is given by the Purchaser.

‘Within fifteen working days after receipt by the Purchaser of any drawing or
document requiring the Purchaser’s approval, the Purchaser shall either return
one copy thereof to the Supplier with its approval endorsed thereon or shall
notify the Supplier in writing of its disapproval thereof and the reasons therefore
and the modifications that the Purchaser proposes.

All drawings, information, design reports, etc shall be neatly type written and be
presented as bound documents. The decuments presented shall have neatly
drawn title pages that clearly show the name of the Purchaser, identify the
project name, the contract number, the date, the revision number, ete, and shall
be provided with a table of contents. '

Bidder need to submit 3 (three) hard copies of GTP’s and drawing for
approval after the award of contract.

1.15.3 Manuals

The Supplier shall submit the Instruction manual for all the goads supplied under
the contract. The Supplier shall follow the requirements as mentioned in the
relevant clauses in the Technical Specifications,

1.16 Quality Assurance

1.16.1 The manufacturer must operate a quality assurance system that compli
9000. The Supplier shall provide current certification showing the
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compliance with 150 9000 or equivalent national standard. The certificate must be
issued by an independent, accredited issuing authority.

1.16.2 In compliance with the proposed quality assurance system of ISQ 2000 or
equivalent, Bidder shall submit with Bid the quality assurance plan for
manufacturing the Goods. Especially, if the Bidder proposes to form 2 joint-
venture or consortium, such a Bidder shall submit with Bid a quality assurance
plan, including explanation how to manage the same quality of Goods by the joint-
venture partners.

1.17 Tolerance

The variation in quantity to be supplied against confirmed order shall be
permissible up te One (1} percent per item per consignee for delivery. However,

for the short supply the payment shall be made as per the actual supply and for
over supply the payment shall be limited to the ordered quantity.

1.18 Inspection and Testing

The materials will be inspected at the Manufacturer's works by the Purchaser's
representative. Tests shall be performed in accordance with the relevant IEC
standards. In the absence of JEC recommendations the tests must be equivalent at
least te the conditions, provisions and definitions of the above-mentionsd
standards. The supplier shall give at least one month's notice for readiness of
equipment for testing at the manufacturer’s works. The tests shall be divided into
the categories described below,

1.18.1 Routine Tests

All the routine tests specified by the standards shall be carried cut. [f the tests are
not witnessed by the Purchaser’s representative, test certificates shall be
submitted to the Purchaser for approval. Despatch clearance will be given only if
the test results are approved.

1.18.2 Type Tests

Bidder shall include with his bid type test certificates, issued by an approved,
reputed, independent testing laboratory. The type tests should have been carried
out in the last five years.

In addition, the Purchaser may call for type tests to be carried out at the
Manufacturer's Works and to be witnessed by the Purchaser or his representative.
Such tests will be on random samples at the discretion of the Purchaser and failure
to meet the ¢onditions of test could result in the rejection of a complete batch of
egquipment. Type testing shall only be performed if the manufacturer i & 1o

&
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provide type test certificates issued by an independent test laboratory of
internztional repute.

Inspection

The Supplier shall intimate the Purchaser about the detailed program about the
tests and inspection at least one month in advance,

Inspection and tests on all the Goods offered shall be carried out in the presence of
Purchaser’s representative unless inspection waiver has been given to the
Supplier. The inspection shall be carried out as per the test procedure that has
been approved by the Purchaser. The Supplier shall assist the work of the
Purchaser's inspector by providing copies of all relevant Standards and test
procedures, and allowing the inspector full use of the necessary tapes, measures
and laboratory equipment, together with ample space and assistance in the
handling of Goeds for inspection.

The Supplier shall submit all final test and inspection reports to Purchaser's
representative (inspector) during his stay at the workshop for the inspection. The
inspector shall issue a "Dispatch Clearance” to the Supplier when the tests and
inspection has successfully completed in compliance with the Technical
Specifications.

1.19  Dispatch Clearance

1.19.1 The Supplier shall submit all final test and inspection reports to Purchaser’s
representative (inspector) during his stay at the workshop for the inspection. The
inspector shall issue a “Dispatch Clearance” to the Supplier when the tests and
ingpection has successfully completed in compliance with the Technical
Specifications.

1.19.2 The goods have to reach to the delivery warehouse within Twenty (26) days from
the date of issuance of dispatch clearance (if the goods are supplied/manufactured
from India & Nepal).

1.19.3 The goods have to reach to the delivery warehouse within Forty Five (45) days from
the date of issuance of dispatch clearance (if the goods are supplied/manufactured
from Third Countries).

17 t Commor Technical Specification
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Section -2 Technical Requirements -Electrical

The following electrical technical requirements shall alse apply to the eguipment
supplied under this Contract,

2.1 Electrical Supplies for Auxiliary Plant

The equipment provided under this Contract shall be capable of operating reliably
at voltages down to 80% of the nominal voltage except where otherwise specified.

2.2  Electric Motors

2.2.1  All motors shall be in accordance with JEC 60034 and 60072 unless otherwise
specified, shall be of the totally enclosed fan cooled type, suitable for continuous
operation and direct on-line starting.

2.2.2 They shall be suitable in all respects-for service in a damp tropical climate. Main
conductor and slot insulation shall be non-hygroscopic and in accordance with
Class F as per [EC 60085.

2.2.3 Motors to be lorated cutdoor shall be entirely suitable for operation under the
climatic conditions at site.

2.2.4 Motors shall be capable of operating continuously at rated output 2t any
frequency between 48 and 51 Hz and at any veltage within ten percent of the
nominal value, Motors shall be designed to be operated for a peried of not less
than five minutes at a voltage of 25% below the neminal value and at normal
frequency without injurious overheating. If required by the purchaser, the
supplier shall demonstrate that the motors comply with this requirement,

2.2.5 The starting current at full voltage shall not exceed six times the rated full load
current.

2.2.6  All bearings shall be fitted with oil or grease lubricators. Vertical shaft motors
shall have approved thrust bearings.

2.2.7 All terminals shall be of the stud type of adequate size for the particular duty,

marked in accordance with an approved standard and enclosed in 2
weatherproof box.

228 All terminal boxes shall be fitted with an approved sealing chamber, conduit
entry or adapter plate, as required, together with the necessary fittings to suit
the type of cable specified,

2.3 Starters and Contactors

231 Where starters are to be provided under this Contract, each motor
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2.3.2

2.3.3

2.3.4

2.3.5

2.3.6

otherwise specified, for direct starting by the switching of full line voltageonto a
standing motor. All starters should preferably be supplied by one manufacturer.

Contactors are t¢ be of robust design and are to comply with 1EC 60947-4.. They
shall operate without undue noise or vibration.

Contactors shall be mounted in ventilated metal cubicles, Unless otherwise
approved, the metal surface of the cubicle walls adjacent to the contactors shall
be protected by fireproof insulating material. Where two or more contactors are
contained in the same cubicle, they shall be separated by barriers of fireproof
insulating material. The cubicles shall be complete with all locks, cable sealing
boxes, busbars, internal wiring, terminal boards and accessories. All bare copper
connections shall be taped and all secondary wiring is to be so arranged and
protected as to prevent it being damaged due to arcing.

Starters shall be of the electrically held-in type with integral “start” and “stop”
push buttons mounted externally on the deor, with integral interlocked {sclators.
Where required, auxiliary switches shall be inciuded for the aoperation of "red”
and "green” indicating lights in remote instrument panels.

All motor contactors and their associated apparatus must be designed to operate
for a period of not less than 5 minutes at a voltage of 25% below the neminal
value and at normal frequency without injurious overheating.

For circuits controlling motors of 15 KW and above, transformer operated
overload and phase failure relays shall ke provided. For contrelling motors of
less than 15 kW, thermal overload trips shall be acceptable.

2.4 (Cables, Cable Boxes, Sealing End Chambers and Glands

241

242

2.43

244

24.5

This Contract includes power, auxiliary power and multi-core contrel cabling as
specified in the appropriate sections of the Specification. Al cables where
required shall be fitted with approved cable end boxes or glands, complete with
all necessary fittings.

Air filled cable boxes shall be of adequate dimensions and designed in such a
manner that they can be opened for inspection without disturbing the gland

‘plate or incoming cable. Disconnecting chamber shall be provided for

disconnecting and moving away the transformer without unscaling the cables
leaving the cable box or chamber,

Phase to phase and phase to ground clearances shall be subject to purchaser’s
approval,

Provision shall be made for earthing the body of each cable hox.

Corrosion protected brass material, compression type glands with armour and
bonding clamps for the termination of all solid dielectric multi-core cables
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between the armour and the threaded fixing component of the gland and to
provide watertight seals between the cable outer sheath and gland ang between
the inmer sheath and threaded fixing component. The gland shall project above
the gland plate to avoid ingress of condensed moisture.

2.4.6 All cable boxes shall have at least 1P 54 degree of protection.
2.5 Electronic and Control Equipment
2.5.1 Component Ratings

Components and materials shall not be subjected to vo]tagéﬁ; currents,
temperature stresses, or any other condition outside the operational values given
in the manufacturer's published data, over the range of temperature variations
and climatic conditions indicated elsewhere.

Where circuits use components, which eperate under unusual conditions, the

Bidder shall produce documentary evidence that the life, stability and
characteristics of the components used will be satisfactory.

Components which in their normal function may have full supply voltage applied
shall be capable of withstanding continuous energisation,

2.5.2 Component Tolerances and Aging

The design of the circuits used shall be such that initial tolerances and also cyclic
and non-cyclic ¢changes in component values and parameters which may occur
during the operational life of the equipment are either inconsequential or are
compensated for.

Such compensation shall not necessitate the use of adjustable controls without the
prior approval of the purchaser.

Standard compenents only shall be used and any individual selection necessary to
obtain particular parameters shall be subject to the approval of the purchaser.

The combined effects of all tolerances, within a single component and between
components, shall be allowed for by raking all tolerances in all worst case
combinations produced by environmental and operating conditions. Other
statistical assumptions that only certain combinations of tolerances will cccur
shall not be made, unless the relevant parameters involved are invariably
interdependent.

2.5.3 Protection

All circuits shall be protected so that in the event of a component fault, no damage
. Occurs o any intercomnecting wiring and any other damage that does occur is

confined as closely as possible to the fault.

Protective devices shall be so arranged that the risk of fire within the eqmpment

be minimised. The greatest possible protection shall be provided, consis

reliability and the ability to withstand operatienal conditions.

20
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Power supply units’ with/without stabilisers shall be protected with voltage trip
and averload current circuits with an auto recovery feature.

If any protective device, such as MCE, is incorporated in the output circuits of a
current-limited power supply unit, the available current under short circuit
conditions shall be sufficient to operate them. MCBs shall be in the ‘non-commeon
side of the circuit.

Indication of trip of MCBs shall be clearly displaced by monitoring of trip. Circuits
shall be grouped so that, following the operation of a protective device, no false
cperation shall occur as a result of an MCB trips.

The design, location and connections of MCB shall be such that they do not present
a danger to the operator when it is in service.

2.54 Interference
a) Self-generated Interference

Equipment shall not generate any type of interference at a level which could be
detrimental to the performance of any other equipment or which could cause
annoyance or discomfort to personnel.

The earthing and cabling arrangements shall be such that detrimental interference
is not penegrated.

b] External Interference

In the presence of interference expected in power station and substation
environments, the design of the equipment shall be such that no damage occurs
and performance is maintained to the requirements of the individual
specifications.

clSpark Quenching

Spark quenching devices shall be fitted wherever necessary to ensure continued
satisfactory operation of contacts and prevent mal-operation of electronic devices.

d) Noise and Vibration

The acoustical noise levels and/for vibration preduced by the equipment in
operation shall be as low as is reasonably practicable for the type of equipment
concerned and shall e agreed with the purchaser.

2,55 Setting-Up and Maintenance Facilities
All equ‘i;}meﬁt shall be proﬁded with sufficient easily accessible test points to
facilitate setting-up and fault location together with maintenance aids such as
extension boards, jnmper leads and special maintenance tools.
Fin or terminal numhenng of all cards in all l:rates shall l}e consistently umfurm

equipment or system.

i _ Common Technical Specification
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2.56 Loose Equipment

Special connecting leads extension boards and any special item required for
calibration or maintenance purposes, together with the mating haif of all
necessary connectors shall be supplied.

2.5.7 Printed Circuit Boards

Printed circuit boards shall be epoxy glass fabric boards to comply with IEC -
60321 suitable for use in hot bumid climates. Printed cir¢uit hoards may be
single-sided, double-sided or multi-layer.

Printed boards shall, in general, comply with [EC 60326. They shal! not bow
perceptibly when they are mounted in their shelves or racks. Means shall be
provided ta prevent boards being plugged into the wrong sockets and the plugging
in/out action shall be arranged in a positive manner.

An approved protective coat shall be applied to the printed circuit side of the
board to protect against tracking, tarnishing and genera! deterioration due to
moisture and depositien of dust. The coating shall not have any adverse reaction
with any other material or components used and shall be suitable for use under
tropical conditions. When boards are repaired in the field it shall be possible to
apply (or 'touch up”) such a finish by simple convenient means.

2.5.8 Component Identification
a. A component reference number shall be marked adjacent to each component.
Where this is impossible, components shall be identifiable from the layout

drawings provided.

b. The following shall be marked in zll instances:

MCBs
The rating and the circuit identification of each MCB shall be marked adjacent to
the MCB base.

ntrel, Pr ipn icat evice

The function of each control, protection and indication device shall be marked.
The caption and its arrangement shall be subject to the approval of the purchaser.

t Control
The circuit reference and if possible, the function shail be marked adjacent to each
preset control in a position where it will be clearly visible while the adjustment is

being made.

nnect

Common Techeical Specification




Section VII- Schedule of Supply

The diagram reference number shall be marked on or adjacent to each connector.
Test points shall be individually marked with the diagram reference number.

The polarity of any polarised devices (e.g. diodes) shall be marked.

23] Common Technical Specification
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3.1

311

3.1.2

Section - 3 Technical Requirements - Mechanical

The following mechanical general technical requirements shall apply to equipment
supplied under this Contract.

Pipe Supports

The whole of the pipework and accessories included in this Contract shal! be
supported and mounted in an approved manner, All necessary saddles,
structural steelwork, foundation bolts, fixing belts and all other attachments
shall be supplied.

The number and positions of ail intermediate flexible supports between anchor
points shall be determined by the weights to be carried and by the steelwork
available for the purpose and will be subject to the approval of the purchaser,

3.2 Valves

3121

322

323

3.24

3.2.5

Valves shall be arranged so that the hand wheel moves in a clockwise direction
to clese the valve. The face of each hand wheel shall be clearly marked with the
worlks “open” and “shut” and be provided with an arrow to indicate direction for

opening and shutting. As far as possible valves shall not be fitted in an inverted
position.

It shall be possible to remeve and replace, or recondition in situ, the seats and to
remove the gates. Valves of 50-mm nominal bore and above shall be provided
with vzlve position indicators showing the amount by which the valve is open or
closed in relation to its full travel.

All valve hand wheels shall be fitted with nameplates.

Svitable means shall be provided to protect the operating mechanisms of all
valves against mechanical damage and dust or dirt. Adeguate provision shall be
made for the lubrication of the mechanism and guides and this shall preferably
be of the pressure type.

Where it will be necessary to lock valves in the open or closed position, they shall
be provided with a non-detachable locking arrangement.

3.3 Ol Level Indicators

331

3.3.2

Unless otherwise approved, oil level indicators of approved design shall be fitted
to all 6il containers other than hermetically sealed items.

access levels and be easily dismantled for cleaning.

24
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3.4

341

342

3.4.3

344

Pressure Gauges

All pressure gauges shall be fitted with stopcocks immediately adjacent to each
gauge and all pressure gauge piping shall be fitted with an isolating valve at each
peint of connection to the main system, Where pressure gauges are mounted on
panels, the stopcocks shall be suitable for the connection of a test gauge.

Where a difference in level exists between the situation of the gauge and the
peint at which pressure is to be measured, appropriate compensation shall be
made in the dial reading and the dial must be marked with the amount of
compensation applied. Where the compensation would amount to two percent
or less of the total movement indicated under normal conditions, it may be
ignored. :

All pressure gauges where practicable shall be mounted on panels in locations
appreved by the Purchaser. Stopcocks of gauges must be readily 2ccessible, All
pressure gauges shall be clearly identified by means of separate labels of
approved type and lettering. '

All high pressure gauge piping shall be of rustless steel but other pressure gauge
piping may be of copper tube or other material approved by the purchaser.

3.5 Thermometer Pockets

3.5.1

3.5.2

Thermemeter pockets and instruments connections of an approved pattern are
to be fitted in such a position as may be determined to suit the operation and
testing of the plant to the appreval of the purchaser. Where necessary, the
pocket shall be of approved material suitable for the required service.

All thermometer pockets shall comply with fhe requirements of BS 2765 or
equivalent [ndian standard.

25
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2. Test Standards

1. Standards

The desipn material, construction, manufacture, inspection and testing of all
equipment supplied under this Specification shall conform to the latest editions of
the International Electrotechnical Commission {IEC) Specifications and other
mternatmnal standards where the materlal is not f:uvered h:,r IEC Q_thgr_n_ag_qna,l

2. Testing
The tests shall be divided into the categories described below.
2.1 Routine Tests

All the routine tests specified by the standards shall be carried out. If the tests are
not witnessed by the Purchaser's representatives, test certificates shall be
submitted to the Purchaser for approval. The test certificates must show the actual
values obtained from the tests, in the units used in this Specification, and not
merely confirm that the requirements have been met. No materials shall be
dispatched until the test certificates have been received by the Purchaser and the
Supplier has been informed that they are acceptable,

Despatch clearance will be given only if the test results are approved.

2.2 Type Tests

Bidder shall include with his bid type test certificates, issued by an approved,
reputed, independent testing laboratory. The type tests should have been carried
out in the last five years. Type tests shall be carried out at an independent testing
laboratory or be witnessed by a representative of such laboratory or some other
representative acceptable te the Purchaser. Type tests may be dispensed with at
the Purchaser's discretion, if the Supplier furnishes evidence to the Purchaser's
satisfaction, that the relevant tests have already been performed on identical
materials and equipment. '

In addition, the Purchaser may call for type tests to be carried out at the
Manufacturer's Works and to he mmessed by the Purchaser or h:s
representatwes rf rm

Wﬂu{:}l tests wﬂi he -::m randam samples at the dlscretmn {:-f
the Purchaser and failure to meet the conditions of test could result in the rejection
of a complete batch of equipment.

1] - TEST STANDARDS
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3.

tape.

Inspection and Testing of Pole Fittings

The inspector shall examine the poles for, among other things, the following
characteristics: '

+ general appearance;
+ finish:

» dimensions; and

« straightness,

At least the following dimensional checks shall be made by the inspector:
# length;

butt diameter and circumference;

top diameter and circumference;

non-circularity;

accuracy of drillings;

suitability of pole sections to overlap and bolt together;

straightness, where appropriate;

internal dimensions.

# # & % & &2 2

All cross-arms, clamps and fittings shall be examined by the inspector for, among
other things, the following characteristics:
+ general appearance;
finish;
dimensions;
straightness;
apprapriate markings; and
accuracy of drillings.

L NN I BN N

Atleast the following dimensicnal checks shall be made by the inspector:
+ length;
+ ¢ross section of cross arm
+ dimensions of clamp;
+ position and size of holes;
+ vertical alignment of all through holes.

The group of poles or fittings offered at any one time shall constitute 2 batch. Within’
a batch, poles and fittings presented for inspection shall be segregated on a size basis.
If 5% of the inspected items show damage or serious deviations from the design
criteria, the entire batch shall be unconditionally rejected without further sorting.

Dimensiens, such as length and top diameter, shall be measured with a standard steel
Tests

of the poles:

TEST STANDARDS
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i) Deflection Test/Permanent Set Test
if) Drop Test.

All the samples subjected to above tests shall pass the tests. Should one or more
number of peles fail in any of the test, a second set of samples, double in number shall
be drawn and subjected to above tests. Should one or more number of poles from
second set of poles fail in any of the tests, the entire consignment shall be rejected.

u H""-.\_H
atviCe:;
@ &

TEST STANDARDS
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TECHNICAL SPECIFICATION OF THE LOTS




LOT-1: GALVANISED STEEL POLES
1. Scope

This specification covers the design, manufacture, testing, supply, delivery and
performance requirements of foliowing Galvanised steel poles.

a) Steel swaged poles
b) Telescopic poles

2. Standards

The equipment shall comply with the latest editions of and amendments to Indian
standards listed below. Where any provision of this specification differs from those
of the standards listed hereafter, the provision of this specification shall govern.

i5- Indian Standards
e [52713:  Specification for tubular steel poles for overhead power lines

= 152062: Steel for general structural purposes

Note:
In case of conflict, the order of precedence shall be:

+ This Specification
« ]S Standards
»  QOther Standards

Alternative Standards may be approved, provided the Supplier demonstrates that
they give a degree of quality and performance equivalent to that of the referenced
Standards. Acceptability of any alternative Standard is at the discretion of the
Purchaser. '

The manufacturer must operate a quality assurance system that complies with 150
9000. The Supplier shall provide current certification showing the manufacturers’
compliance with 150 9000 or equivalent national standard. The certificate must be
issned by an independent, accredited issuing authority.

3. Galvanising

Galvanizing of the steel poles shall be in accordance with ISO 1459 and IS0 1461. The
zinc coating shall not be less than 600 g/m? of steel surface area.

" The zinc coating shall be smooth, continuous and uniform. [t shall be free from acid
- spots and shall not scale, blister or be removable by handling or packing. T




Before pickling, all welding, drilling, cutting, grinding must be completed and all
graase, paint, varnish, cil and welding slag completely removed. All pretuberances,
which would affect the life of galvanising should be remowved.

To aveid the danger of white rust, galvanised material shall be stacked during
transport and stored in such a manner as to permit adequate ventilation.

Galvanized steel items shall be thoroughly.checked for damage before transport to
the work site.

Any material found to be damaged shall be returned to its source. Cracked, flaked or
scratched surfaces shall not be acceptable.

Galvanized steel shall be handled carefully during leading, transporting and
unloading, and shall not be dropped on the ground, or dragged or scraped along the
ground or any surface.

4. Steel Swaged Poles

Steel poles shall be swaged, mild steel poles manufactured in accordance with the
requirements of IS 2713 and fabricated in three parts for assembly at site. The poles
shall be hot dip galvanized internally and externally up to the level, which goes inside
the earth. Data on standard poles used by BPC is mentioned in table below and
drawing no. BPC-DDCS-2020-15.

Height Strength Size as per Normal Service
(2713)
7.5m 1.81 kN 410-5P-9 LV ABC
10m 2.02 kN 410-5P-45 11 kV & 33 kV

The poles shall be supplied complete with taper plug and base plate.

The 7.5m poles shall be provided with 18 min dia. through holes at 150mm, 350 mm,
550 mm and 750mm from the pole top at 902 cross angles for fixing the LV cable,
Earthing of LV pele is not required as the overhead conductor is insulated.

41  Shape, Assembly of Poles

Poles are to be manufactured in swaged form.

Swaged poles shall be manufactured from tubes worked while hot. Swaged poleg shall
consist of two tube sections with tapering diameters, the bottom section having the
largest diameter. The length of the overlap shall be at ]least three times the diameter
of the smaller tube, in each case. The Supplier shall state the length of overlap. The
upper edge of the tube at each joint shall be chamfered at an angle of 45°,

The poles shall be supplied in two sections for assembly at site by bolti
“bolts of adequate strength, required for joining the poles at site, shall alsd B
with manufacturer’s instructions for the pole assembly.




Transportation of full-length poles is avoided in Bhutan, due to hand cartage in the
mountaineus terrain.

Cost of bolts, nuts and washers for joining pole sections shall be deemed included in
the schedule rates for pole supply.

4.2 Bolts, Nuts and Washers

All bolts, nuts and washers, supplied under this Specification shall comply with the
following:

The bolts and nuts shall comply with IS0 4016. Mechanical properties shall be in
accordance with 150 898,

The dimensions and characteristics in this Specification are intended to describe
typical [SO metric bolts, nuts, and washers, such as are commonly used in the
construction of electrical distribution lines, plant and equipment.

The safe working shear stress of bolts is taken as 120 MPa, with the area of the bolt
measured at the root of the thread. The table below shows the ultimate tensile
strength, the tensile stress areas, the safe working tensile loads and the safe working
shear loads for the bolts covered by this Specification. The ultimate shear strength
has been assumed to be 75% of the ultimate tensile load and a factor of safety of 2.5
has been applied:

' Ultimate - Ultimate Working .
Bolt Tensile Tensile Tensile Tensile Safe Working
. Stress Area Shear Load
Size Stress (mm2) Strength Load (kN)
{N/mm?) (kN} (kN)

M16 400 157.0 62 25 18

M18 400 204.0 81 32 24

M2} 400 245.0 93 39 29

Screw threads shall be parallel throughout their length. They shall be so formed that,
after galvanising. the nut can be easily screwed by hand over the whole length of thread,
without excessive play. Before despatch from the works, one washer shall be fitted to
each bolt and a nut shall be screwed on the whole threaded length and left in that pesition.
Washers shall be round, flat, of mild steel, unless where otherwise specified.

4.3 Base Plate, Pole cap and pole Earthing

Steel swaged poles shall be supplied complete with pole cap and base plate. The pole cap
shall be welded to the pole top and shall be curved at the top to allow water to run down
whereas the base plate shall be as per the dimensions indicated in the relevant %mnga,g
All HT steel poles shall have provision for earth points above the ground Jne afte
installation. This shall be threugh bolt of 12 mm diameter located at a heigk

above the ground line. The ground line position shall be approximately 1

pole length,




5. GALVANIZED TELESCOPIC FOLE

The standard overall length of telescopic poles used in BPC shallbe of 11.2 m and 12 m
which comes in 5 and 6 sections respectively. All 5 sections of 11.2 m angd 12 m pole
shall be same in design from the bottom, except the top section of the 12 m pole. This
has been designed to offer inter-changeability during construction phase as the top
section of 12 m pole can be easily caped on 11,2 m pole. The side taper for the pole is
recommended between 10-25 mm per meter length which shall be uniform for all the
sections. Length of pole sections shall be at a minimum lap of 1.5 times with the largest
inside diameter of the female section with allowances for fabrication tolerance. The 12
m poles shall be equipped with 18 mm diameter through holes (for through bolt size
M16) at 100 mm from pole top for fixing suspension clamp for shielding wire, The holes
shall be at right angles to the run of the direction of the conductors. The distance of
footing bar shall be 300 mm.

. . No. of
Total Length Design Working Load Sections Remarks
12.0m 2.8KkN 6 33 & 11 kV with shield
wire
1.2 m 2B kN 5 33 & 11 kV without shield
wire

Details of the telescopic pole are given in the table below and drawing no. BPC-DDCS-
2020-19 :

| | e A T L L



SL# | Description of Parameters UoM Telescapic Pole

1 Overall length of poles m 12 11.2

2 Embedded Length m 2.0 1.87

3 Number of Sections nos 6 5

4 Length of Sections {of whole
section)
Section-I m 1.08 2.65
Section-II m 2.65 2.65
Section-Ill m 2.65 2.65
Section-IV m 2.65 2.65
Section-V m 2.65 2.65
Section-VI m 2.65 -

5. | Outside Diameter [Top & Bottom)
Section-I (Top)/[Bottom) mrn 100/132 119/1%7
Section-1I (Top)/({Bottom) mm 119/197 1807258
Section-IlI (Top) /{Bottom} mm 180/258 240/318
Section-1¥ (Top)/[Bettom) mim 240/318 298/375
Section-V {Top)/[Bottom) mm 298/375 3527430
Section-VI [Top)/({Bottom) mim 3527430 -

6 | Thickness of Steel
Section-| mm 2.1 2.1
Section-1I mim 2.0 2.1
Section-II] mim 2.1 2.1

| Secticn-1¥ mm 2.1 2,1

Section-V mm 2.1 2.1
Section-VI mm 2.1 -
Design Working Load (Horizontal) | kgf 286 286

8 Design Working Load [Vertical) kgf 500 435
Weight of Pole (of all sections

9 including wt. of zinc coating) ke 207.333 200.495
Section-1 kg 6477 21678
Section-II kg 21.678 30.054
Section-III kg 30.054 38.309
Section-IV kg 38.309 46.162
Section-V kg 46.162 53.695
Section-VI ke 53.695 - .

10 | Size of base plate (L x B x Thickness] { mm 500x500x3 500x500x3

11 | Weight of Baseplate kg 9.782

9.782 . ——t-
&ba'.xrms Dy

2,y




5.1 Base Plate, Pole cap and Peole Earthing

Telescopic pole shall be provided with galvanized pole cap and base plate. The pole
cap for 11.2 m pole or 12 m pole shall not be welded on poles. The pole caps shall be
designed and manufactured to fit on the pole top respectively. Base plates shall be
galvanized steel with minimum thickness of 3 mm. The base plate shall be made
circular and provided with proper fixing arrangements for easy installation at site.

Each telescopic pole shall be provided with an earthing lug wedded on the pole
earthing. This shail be with 14 mm dia hole with bolt and nut arrangement at 350 mm
above ground level to connect to spike earthing.

5.2 Foot Bars and Installation lugs

Telescopic poles shall be designed to enable installing removable foot-bars.
[nstallation lugs for mounting the foot-bars shall be welded on the pole surface. Four
{4) galvanized removable foot-bars shall be supplied for each pole which shall kept

permanently on the pole above the anti-climbing device. Details are given on drawing
no. BPC-DDCS-2020-16/3-5

6. ldentification Marks

The following identification marks shall be legibly engraved/ punched/ embossed on
each pole ata height of 3m from bottom end of the pole, before painting:

(a) Manufacturer's name/Trade mark
(b) Year of manufacture

. (c} Batch Number
The size of the letters shall be at least Smm and the depth of engraving/height of
embossing shall be such that the text remains legible after painting.

7. Quality Control

All poles shall be inspected by an inspector appointed by the Purchaser. The Supplier
shall assist the work of the Purchaser’s inspector by providing copies of all relevant
Standards, and allowing the inspector full use of the necessary tapes, measures and
laboratory equipment, together with ample space and assistance in the handling of
poles for inspection. Any costs incurred by the Supplier in aiding the inspector shall
be deemed to be included in the contract,

Poles as delivered to the designated stores shall be free of all damage to protective
paint coating, and shall not be cut of straight by more than one thousandth of the
liength of the pole.

The inspector shall examine the poles for, among other thing:-‘;, the following

characteristics: _ i -
» General appearance; ) %
+ Finish ' -

+ Dimensions: and




s Straightness

At least the following dimensional checks shall be made by the inspector:

Length;

Butt diameter and circumference;

Top diameter and circumference;

Non-circularity;

Accuracy of drillings;

Suitability of pole sections to everlap and bolt together:
Straightness, where appropriate;

Internal dimensions.

® # # % & & » »

The group of poles or fittings offered at any one time shall constitute a batch. Within
a batch, poles and fittings presented for inspection shall be segregated on a size basis.
If 5% of the inspected items show damage or serious deviations from the design
criteria, the entire hatch shall be unconditionally rejected without further sorting.

Dimensions, such as length and top diameter, shall be measured with a standard steel
tape.

8. List of Tests

The following tests shall be carried out on samples drawn from each consignment of
the poles:

i) Deflection Test/Permanent Set Test
ii) Drop Test.

9. Number of Samples to be Tested

The number of samples to be drawn from each consignment for testing shall be
determined using the following formula:

15N
5= I+

100G whers: &= Number of samples
N = Quantity in consigniment
The value of S obtained is subject to an absolute minimum of 4.

The test procedure for the above tests shall be mutually discussed and agreed
between the Purchaser and the Supplier.

10.Rejection

All the sampiles subjected to above tests shall pass the tests. Should one or mere
number of poles fail in any of the test, a second set of samples, double in number shall
be drawn and subjected to above tests. Should one or more number of
second set of poles fail in any of the tests, the entire consignment shall b




11.Tolerances

The poles shall meet the requirements of relevant standards [S 2713 in all respects.
In case of weight of the pole, though the standard allows negative tolerance on the
weight of the pole (for individual pole as well as for the LOT), while the acceptance
of the poles will be based on their confermity to the standards (in case of weight
within the specified tolerance limits), the payment will, however, be prorated for
any reduction in weight from the standard weight based on to the actual weight of
the LOT (within the specified limits) compared to the calculated weight for the LOT
based on standard weight indicated in the standard.

For example,

IS 2713 allows 10% below the standard weight for individual poles, subject to 7.5%
below the calculated standard weight for the LOT. If the pole and LOT weights are
within the specified limits, the LOT will be considered as having met the
requirement for acceptance, as far as weight is concerned, and will be accepted

subject to its baving met all other tests / requirements. However, the actual
payment will be based on the following,

Payment as per contract rates=Rx N
Less reduction for lower weight = R x N xf( We-Wa)/ Ws 1
i.e Actual Eligible Payment= Rx N x (Wa / Ws)
where,
R is the rate per pole in the contract
N is the ne. of poles in the LOT

W: =N x W, where W is the standard weight per pole
Wa = Actual weight of the LOT
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LOT 2 &3 #: GALVANIZED POLE FITTINGS

General

This specification represents the minimum requirements for the works. The Supplier shall
provide equipment, which meets or exceeds these minimum requirements. These items are
being sought as additions to existing networks; it is essential to maintain compatibility with
existing hardware and line design, as well as with established local work practices and
methods,

Anti-climbing devices

In order to prevent unauthorized person from climbing any of the supports of HT lines and
substations, anti-climbing devices are provided to each pole, Anti-climbing device shall be a
clamp with pretruding spikes installed at the height of 3.5 m-4 m above the ground level for
lines and below 3 m for substations. Details are shown in drawing no. BPC-DDCS-2020-16/4-
5

Clamps

The clamps shall be designed and manufactured to properly fit the channels on the poles at
the expected height. The internal diameter of semi-circle ring partin clamp shall be designed
to suit the outer diameter of poles at the expected height. The clantps shall ke adjustable to
be used for some range of poles diameters so that such universal design will reduce the
number of clamp sizes. The size of bolt and nut for pole clamps shall be equal or more than
M14.

Clamps for Galvanized Telescopic Pole

The recommended clamp for telescopic pole is categorized inte three types as stipulated
below: All materials shall be galvanized. Details are given in drawing no. BPC-DDCS-2020-
16/5-5.

Full Clamp

This clamp shall be designed to suit for mounting two steel channels on the double pole
structures such as cross arm assemblies for lines and substations. This clamp consists of two
sets of bolt and nut (comprised of a full threaded bolt, a flat washer, a spring washer and a
nut) provided to support the cross-arms. Welding of bolts on the clamps shall not be allowed.
These bolts-heads shall not bulge on the internal surface of the ring after assembly. Another
two sets of bolt and nut (comprised of a full thread belt, a nut, a spring washer and a two flat
washers) shall be provided for coupling the half-round rings.

Half-Clamp

A semicircle clamps shall be designed for mounting one steel channel/ angle on the single or
deuble pole structures. This clamp will consist of two sets of bolt and nut (comprised of a full




thread bolt, a nut, a spring washers and two flat washers). The clamp shall be designed to fit
the single channel on poles and the space of bolting part between clamp and channel may be
designed at approximately 14 of the outer diameter of pole.

Stay Clamp Assembly
Stay clamp assembly for telescopic pole consist of stay clamp and the V-hanger.

Clamps for Steel swaged Pole

= “M"” clamp is used for supporting two channels on the double pole structures such as
cross arms and transformer platform.

¢ “U+M" clamp is used for supporting single cross arm channel on single pole structure.
It is a combination of “U” clamp and “M” clamp.

+ “Full clamp” is used for supporting intermediate supports for cross bracing, ABS
handle support and equipment supports.
* Stay clamp consist of twa "U” clamps.

The detzail of ¢clamps used for steel swaged pole is given in the drawing no. BPC-DDCS-2020-
15/7-7

Line Cross-arm Assemblies for Steel Swaged Pole.
Single Pole Assemblies

Single pole structure is used for small angle or tangent lines. Single pole assembly shall
consist of following items:

Pole fittings for Single pole assemblies
[tems Quantity

A | 5P Top Hamper Assembly
ISMC 100 x 50, welded in L-shape 1 No.
i | “U+M" clamp with GI nuts and bolts, 16 mm dia, 125 mm long, | 1 Set
complete with one flat washer and one spring washer
B | 5P Cross Arm Assembly

i [SMC 100x50, 1620 mm length complete with necessary hole 1 No.
ii | U+M" clamp with GI nuts and bolts, 16 mm dia, 125 mm long | 1 Set
complete with one flat washer and one spring washer
Details are given in drawing no. BPC-DDCS-2020-18/1-11

=




Double Pole Assemblies

Double pole will be used for large angle lines or at the dead end point on MV distribution

lines.
Pole Fittings for Double Pole Assemblies
Items Quantity

1 DP Top Cross arm Assembly (10 m)

i ISMC 100x50, 3150 mm length complete with necessary holes 2 Nos

ii “M” Clamp 4 Nos

iii | Sets of GI 4 sets
Nuts and belts, 16 mm dia, 175 mm long, complete with one flat
washer and one spring washer along with 20 mm dia GI pipe for
clamps

iv. | MS flat string bracing, 50 x 6 mm, 227 mm length complete with | 6 Nos
necessary holes for fixing insulator

v Sets of GI nuts and bolts, 16 mm dia, 150 mm long, complete with | 6 Sets
ane flat washer and one spring washer along with 20mm dia pipe
for bolting M5 flat and disc insulator

2 DP cross Bracing Assembly (10 m)

i MS angle 30x50x6 mm, 2030 mm length complete with necessary | 1 No.
holes " '

i | MSangle 30x50x6 mm, 2000 mm length complete with necessary | 1 No.
haoles

fii | MS angle 50x50x6 mm, 2919 mm length complete with necessary | 2 Nos.
holes

v Full clamp (pole dia 114.3 mum outer dia) 2 Nos.

v Full clamp (pole dia 165.1 mm outer dia} 2 Nas.

vi Sets of GI nuts and bolts, 16 mm dia, 100 mm long, completed with | 8 sets
one flat washer and one spring washer

vii | Sets of GI nuts and bolts, 16 mm dia, 35 mm long, complete with | 5 Sets
one flat washer and ane spring washer

Details are given in drawing no. BPC-DDCS-2020-18/2-11




Line Cross-arm Assemblies for Telescopic Pole {11.2 m}

Pole fittings for telescopic pole shall be galvanized and there is no need of painting and
concreting at site.

Single Pole Assemblies

- Pole fittings for Single-Pole Assemblies

Hems Quantity
A | SP Top cross arm Assembly (11.2 m)
i [SMC 100 x 50, 300 mm length complete with necessary holes 1 Ne.
il | Set of half clamp with GI nuts and bolts, 16 mm dia, 105 mm long, 1 Set
complete with one flat washer and one spring washer
B | SP Lower Cross Arm Assembly (11.2)

=T

ISMC 100450, 1620 mm length complete with necessary holes 1 No.

A set of half clamp with Gl nuts and bolts, 16 mm dig, and 127 mm 1 Set

long, complete with ene flat washer and one spring washer

Detzils are given in drawing no. BPC-DDCS-2020-19/1-21

Double Pole Assemblies

Pole fittings for Double pole Assembles
items Quantity
1 | DP Top Cross Arm Assembly (11.2 mj
i [SMC 100x50, 3650 mm length complete with necessary holes 2 Nos.
ii | Sets of full clamp 2 sets
iii | Sets of GInuts and bolts, 16 mm dia, 175 mm long, complete with one 4 Sets
flat washer and one spring washer along with 20 mm dia GI pipe for the
clamps
iv | MS flat string bracing, 50x6 mm, 268 mm length complete with 6 Nos.
necessary holes for fixing insulator
v | Sets of GI nuts and bolts, 16 mm dia, 15¢ mm long, complete with one 6 Sets
flat washer and one spring washer along with 20 mm dia Gi pipe for
beolting MS flat and disc insulator
2 | DP cross Bracing Assembly (11.2)
i MS angle 65x65x6 mm, 2346 mm length complete with necessary holes | 1 Nao.
ii | MSangle 65x65x6 mm, 2400 mm length complete with necessary holes | 1 No.
jiii | M5 angle 6bx65x6 mm, 2746 mm length complete with necessary holes | 2 Nos.
iv | Half Clamp to suit different section of the pole with 8 sets of Gl nuts and | 4 Nos.
bolts, 16mii dia, complete with one flat washer and one spring washer.
v | Sets of GI nuts and boilts, 16 mm dia, 35 mm long, complete with one flat | S Sets
washer and one spring washer '




Details are given in drawing BPC-DDCS-2021-19/3-21

Line Cross-Arm Assemblies for Telescopic Pole (12 meter)

12 meter telescopic poles is used with shielding wire and the arrangement of the shielding
wire for the single pole assembly will be hanged by U-Bolt on the top side of pole. A “U"
bracket with M16 hook bolt and nut shall be previded under hardware fittings. The top
segment of 12m pole shall have holes for a through bolt (M16) for the suspension clamp. For
double pole structure, the shield wire will be stringed on the top cross-arm by a preformed
assembly comprising of a preformed dead-end termination, an eye-thimble and a cross arm
strip.

Single Pole Assemblies
Pole fittings for Single pole Assemblies
Items Quantity

A | 8P Shielding Arranzsement

i 200 mm long, 16 mm dia bolts threaded at both ends 1 Ne.

ii | U-type connector of 75x50x6 mm with 12 mm dia and 17.5 mm dia holes | 1 Set

iii | L-Bolt of 10 mm dia, 35 mm long threaded i Set

B | SP Top Cross arm Assembly (12 m}

i 1SME 100x50, 1000 m long 1 No.

ii | Set of half clamp with Gf nuts and bolts, 16 mm dia, complete with one | 1 Set
flat washer and one spring washer.
iii | Bracing angle ISA 40x40x5, 892 mm long with full clamping | 1 No.
arrangement with necessary nuts and bolts
C | SP Lower Cross Arm Assembly (12 m}

i ISMC 100x50, 1650 mm length complete with necessary holes 1 No.
ii | Set of half Clamp with GI nuts and bolts, 16 mm dia, complete with ane | 1 Set
flat washer and one spring washer.

Details are given in drawing no. BPC-DDCS-202(-19/5-12




Double Pole Assemblies

Pole fittings for Double pole Assembles

washer and one spring washer

Itemns Quantity
A | DP Shielding Arrangement
i ISMC 75x40x2283 mm long 1 No.
ii Sets of half clamp with GI nuts and bolts, 16 mm dia, complete with one | 2 sets
flat washer and one spring washer
iil | Sets of cross arm strap with thimble socket 2 Sets
iv | Shielding wire preform 2 Nos,
B | DP Top Cross Arm Assembly (11.2 m)
i [SMC 100x50, 3650 mm length complete with necessary holes 2 Nos.
ii | Sets of full clamp 2 sets
iii | Sets of GI nuts and bolts, 16 mm dia, 175 mm long, complete with one 4 Sets
flat washer and one spring washer along with 20 min dia GI pipe for the
clamps
iv | MS flat string bracing, 50x6 mm, 268 mm length complete with & Nos.
necessary holes for fixing insulator
v Sets of GI nuts and bolts, 16 mm dia, 150 mm long, complete with one 6 Sets
flat washer and one spring washer along with 20 mm dia Gl pipe for
bolting MS flat and disc insulator
£ | DP cross Bracing Assembly {11.2}
i MS angle 65x65x6 mm, 2346 mm length complete with necessary holes | 1 No.
ii | MSangle 65x65x6 mm, 2400 mm length complete with necessary holes | 1 No.
iii | MSangle 65x65x6 mm, 2746 mm length complete with necessary holes | 2 Nos.
iv | Half Clamp to suit different section of the pole with 8 sets of Gl nuts and | 4 Nos.
bolts, 16mm dia, complete with one flat washer and one spring washer,
v | Sets of GI nuts and bolts, 16 mm dia, 35 mm long, complete with one flat | 5 Sets

Details are given in drawing no. BPC-DD{S-2020-19/8-21




Substation structure Assemblies

Substation structure will be used for mounting the transformer, lightning arrestors, drop
out fuse and transformer distribution board. There shali be proper interface between
transformer base ¢hannel and mounting platform on the pole.

All the complete set of assembly, including cross-arm, transformer platforms, clamps for
€ross-arms, tension straps, Stay clamps, bolts, nuts and washers, ete. shall be designed as
shown on relevant drawings. Following are the details of fittings for IS poles and similar

fittings are alsc used for telescopic poles as shown in the drawings.

Pole fittings for Substation strcture Assemblies
Items Quantity
A | Substation Pole Top Cross Arm Assembly
i ISMC 100x50, 3110 mm length compleate with necessary holes 2 Nos.
ii | "M” clamp 4 Nos.
iil | Sets of GI nuts and bolts, 16 mm dia, 175 mm long, complete with one 4 Sets
flat washer and one spring washer along with 20 mm dia GI pipe for
clamp
iv | Sets of MS flat string bracing, 50xGmm, 227 mm length complete with & Sets
necessary holes
v Sets of GI nuts and bolts, 16 mrn dia, 150 mme long, complete with one 6 sets
flat washer and one spring washer along with 20 mm dia GI pipe for
holting M5 flat and disc insulator
B | Substation equipment Mounting assembly
i 1SMC 75x40, 3110 mm length complete with necessary holes 3 Nos,
ii | “U+M” Clamp ' 6 Nos.
iii | Sets of Gl nuts and bolts, 16 mm dia, 125 mm long, complete with one 12 sets
flat washer and one spring washer.
C | Transformer platform Assembly
i ISMC 125x65, 3110 mm length complete with necessary holes 2 Nos.
it | "M” Clamp 4 Nos.
iii | Sets of Gl nuts and belts, 16 mm dia, 240 mm long, complete with one 4 Sets
flat washer and one spring washer

Details are given on drawing ne. BPC-DDCS-2020-18 & BPC-DDCS-2020/19




Load Break Switch/Air Break Switch Assemblies

LBS/ABS/is mounted on double pole structure in vertical configuration. Assembly includes
items shown in drawing no. BPC-DDCS-2020-18/8-11 &BPC-DDCS-2020-15/18-21, 19/19-
21,19/20-1,19/21-21

Auto Re-closer Assemblies

The auto recloser (AR) is either mounted on double or single pole structures. For double
pole mounting, the mounting platform will be similar to that of transformers. Auto recloser
tank and the PT tank shall be provided with base channels similar to transformers with
anchor bolts and nuts to fit on the mounting platform. Typical ARCB installation is shown in
drawing no. BPC-DDCS-2020-18/10-11 &2011-11

Stay Assembly

Stay assembly is installed at dead-end and angular locations to counter balance the load on
the supports due to pulling of the conductors so that supports remain straight in vertical
position without bending in any direction. They are also provided at mid span supportas a
protection against the wind load. The stay set (Line Guy set) will consist of the fellowing
components:

Description 33KV& 11KV

Anchor rod 2.5 m long with 20 mm dia. Gl rod

Stay Plate 300 x 300 x 6 mm with 22 mm hole at its centre

Turn buckle, eye bolt with 20 mm dia. Gl rod, 460 mm long

nuts

Bow with welded channel 16 mm dia. GIrod. The apex aor top of the bow shall he

(V-hanger) only for bent at an angle of 10R, The other end shall be welded

telescopic structure with proper and good quality welding to a G.S. Channel
200 mm long having dimension of 100 x 50 x 6 mun. the
Channel shall have 2 holes of 18 mm dia. at its centre.

Thimble 2 Nos. 1.5 mn thick GI sheet into a size of 75 x 22 x 40 mm and
shaped as per standard

Preform 4 Nos. Preform suitable for stay wire

Details are given on drawing no. BPC-DDCS-2020-22
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CORPORATION LIMITED DISTRIBUTION DESIGN & CONSTRUCTION STANDARD
i) Deﬂe
TITLE NATE BATE STAY SET ASSEMELY FORE TELESCO n% %&Q
£
DESIGNED BY & )
CHECKED BY s REVI ol 3
DRAWING NO. BPC-DDCS-2020-22/2-2 | 8 & ¥
APPROVED BY h & &
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LOT 4: CONDUCTOR FITTINGS AND ACCESSORIES
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LOT-4: MV OVERHEAD CONDUCTOR FITTINGS & ACCESSORIES

General

This specification covers the design, manufacture, testing, supply, delivery and
performance requirements of MV overhead conductor fittings and accessories.

MV overhead conductors' fittings:

(a) P.G. Connectors

{b) Preformed Dead End Terminations
()  Compression Joints

Applicable Standards
IEC 61238-1 {for compressions and connectors :
IS 2121-2 & 4 for conductors and earth wire accessories for overhead power line
IEC 60502-2&4 for constructions, dimensions and test requirements

TECHNICAL SPECIFICATIONS
General

Cennectors are required for aluminium to aluminium, aluminiuin te copper
and steel to steel non-tension and tension joints, and for connecting copper
and aluminium conductor to terminals of electrical equipment. The connectors
shall be complete with any special tools, protective grease, tapes, bolts and
washers appropriate for their application. In addition all connectors shall
comply with the following:

1) the contact shall be firm so that the current distribution among the
strands of the conducters is uniform;

2) the conductivity of the connector shall be at least 95% of that of the
conductor and it shall be designed to carry continuously the full rated
current of the conductor for which it is used;

3) the contact pressure shall be maintained througheut its service life; and

4) corona discharge shall be kept to a minimum. _

All compression connectors shall be suitable for installation using either
manual or hydraulic compression tools. Details of dies and tools required for
the compression connectors offered shall be submitted with the bid. Complete
instructions for the installation of each type of connector shall be provided by
the Supplier.

Oxide inhibiting grease shall be suitable for aluminium to aluminivin to ¢




shall ke high 'drop point’ grease based and shall remain stable at high
temperatures.

Parallel Groove (PG) Connector
General

Non-tension type bolted parallel groove connectors (P.G. connector) are
required for jumpers, spur take-offs, and drop cennections to drepout fuses.
The P.G. connector shall be of one or two holt type (one bolt type shall be used
for connection of shield wire SWG 7/2mm only). IEC61238 cr other national
or international Standards which ensure equal or higher quality shall be
applicable.

The edges of the connector barrels shall be rounded to assist stress relief when
the connectors are used with covered conductors.

All connectors shall be supplied pre-filled with high quality oxide inhibiting
compound and shall be protectively capped to prevent spillage or spoilage of
this compound. All connectors shall be clearly and permanentiy marked with
the correct conductor size range and category.

In addition all cennectors shall comply with the following:

¢« The current must be uniformly distributed among the strands of the
conductors.

¢+  The connector must have at least the same conductance as the conductor
and carry the full continuous current rating of the conductor size they are
desizned for.

+ The original quality of contacts shall be maintained throughout the
connectors service life.

The connectors shall be made of corrosion-resistant alloy with a minimum
tensile strength 400 MPa. The resistance of all clamps shall not be more than

50% of the resistance of the conductoer itself over the same length as the clamp.

The connectors shall:

«  Have serrated conductor groves,

«  Interlecking fingers,

*  Berecessed to prevent bolt head turning during tightening,

« Have a one, two, or three bolt pattern to suit conductor size and current
rating,

+  Have bolts of sufficient length to allow installation without disassembling

the connector,

Have conductor entries of a generous radius to prevent damage to strands,

and

Be pre-filled with joint compound.

*




Packaging

Each connector shall be supplied in an individual sealed clear plastic bag or
pocket. The bag shall be adequately durable to ensure no grease or oxide
inhibiting compound is lost or spoiled prior to the time of installation. The bag
shall be labelled with the makers name or trade mark, and the size range of the
fitting. Bags shall be further packaged in cardboard or similar containers in
guanttities of approximately 200 fittings of the identical description.

Preformed dead end terminations

Preformed dead end terminations for AAAC covered conductor shall he
manufactured frem aluminium alloy. Dead end terminations for galvanised steel
conductor shall be manufactured from galvanized steel. A UV-radiation and
weather resistant end {terminations) cap shall be provided one for each preform
termination. The end caps shall be suitable size for fitting with the outer of
covered conductors.

The minimum failing load of the dead end fittings shall be not less than 100% of
the breaking load of the matching conductor, as mentioned in the relevant
clauses in this Technical Specification. The loop dimensions shall be suitable for
the matching thimble fittings. The fittings shall have marks to show the
crossover points for correct installation.

The preformed terminations shall be supplied for termination of the following
shield wire and guy wire

- 7/8 SWG G.L stay wire; and
- 7/2.0 mm G.I shield wire with accessories

The 7/2.0 mm G... shield wire will be terminated by a preformed dead end
termination at top cross arm (G.I. Channel 75mm x 50mm x émm). The
necessary strain clamp sets for connecting the preformed dead end
termination to the top cross arms shall be provided along with the
preformed terminations for shield wire {refer to drawing). The cost for
provision of these clamp sets shall be included in the itemized prices for
preformed dead end terminations for shield wire.

Tension Joints

Full Tension Mid-Span Joints {Tension Joins) shall be of the compression in-
line sleeve type suitable for connection of AAAC Covered Conductor;

The Supplier shall provide appropriate type of full tension mid-span joint
conforming to the conductors’ strands.

The compression type jointing sleeve shall be designed to have the s
least 95% of the rated breaking strength of the conductor to which it fs



The outer insulation cover shall be provided along with mid-span joints for
covered conductors with UV-radiation and weather resistant thermoplastic.

r.1. Suspension Clamp for Shield wire

The galvanized steel suspension clamp for shield wire will be used for
installation of shield wire on the top of single telescopic pole. The materials
other than galvanized steel shali not be used for the suspension clamp becanse of
shield wire's connectivity to the earthing. The gripping part shall suit for the size
of shield wire. The Supplier shall refer to the installation method of shield wire
menticned in relevant Technical Specifications in relation to shield wire, and
properly design a type of suspension clamp for shield wire.

The suspension clamps shall be supplied along with necessary hock bolt (M16),
nut and washers by individual packing.

Strain Fittings for Shield Wire with Preformed Dead End Termination

All the necessary fittings for straining the shield wire at the cross-arm (G.L
Channel 75 x 5 x 6 mm) on the top of double pole structure shall be supplied by
the Supplier for this Package along with the preformed dead end termination.
The fittings shall be properly designed/selected by the Supplier. The Purchaser
recommends that the fitting may include a crossarm strap, an eye-thimble, bolts,
washers and nuts.

INSPECTIONS AND TESTS

General

All tests shall be carried out in accordance with the relevant 1EC Standards and
other applicable Standards.

The cost for the tests shall be included in the prices estimated in the Price
Schedules of Goods.

The Bidder shall submit type test reports with the bid. In case the type test
reports submitted with Bid are of the tests conducted earlier than five years as
on the date of bid opening, the Supplier shall repeat these type tests at no
extra costs to the Purchaser.

Inspection

The Supplier shall intimate the Purchaser about the detailed program about the
tests and inspection at least one month inadvance.

Inspection and tests on ali the Goods offered shall be carri %— ;
presence of Purchaser’s representative unless inspection wiiss
given to the Supplier. The inspection shall be carried out



procedure that has been approved by the Purchaser. The Supplier shall assist -
the work of the Purchaser’s inspector by providing copies of all relevant
Standards and test procedures, and allowing the inspector full use of the
necessary tapes, measures and laboratory equipment, together with ample
space and assistance in the handling of Geods for inspection.

The Supplier shall submit all {inal test and inspection reports to Purchaser’s
representative (inspector) during his stay at the workshop for the inspection.
The inspector shall issue a “Dispatch Clearance” to the Supplier when the tests
and Inspection has successfully completed in compliance with the Technical

Specifications. '




Technical Specification for HV Conductor Fittings and Accessories

SL# Material Description Technical Specification
T-clamp suitable for ACSR Moose conductors conforming to 15 5561 with connector body made up-of aluminum alloy, rute & bolts of mild
3 | TClamp for MODSE Conductor steel and dimenstons as per atatched drawing Anenxure-1.
T-clamp suitable for ACSR 2ebra conductor conforming to 15 5561 with connector body made op of aluminum alloy, ruts & balts of mild
¢ |T-Clamp for Zebra Conductor steel and dimensions as per attached drawing Annexure-2.
T-cdamp suitable forr ACSR Panther conductor conforming to IS 5561 with connector body made up of aluminum alloy, nuts & bolts of
5 [T-Clamp for Panther Conductor mild steel and dimensions as per attached drawing Annexure-2,
& |- Ctamp for Dog Conduetor :t-:‘i:mp suitable for ACSR Dog conductors conforming te 1S 5561 with connector body made up of aluminum altoy, nus & belts of mild
T-clamp suitable for ACSE Welf conductors conforming to 15 5561, connector body made up of aluminurm alloy, nots & halts of mild sreel,
7 |T¢lamp For Welf Conductar dimengion as per attached draving.
8 |1 Clamp for Panther-Dog conductor T clamps for two conductors smtal:-_le to connect both Panther and dog conducrar tagether, confortming to [5-5561, hady made up of
alurmbninm alloy, nuts & bolts of mild steel.
. Jumper conefjumper terminal suitable for ACSE Wolf conductors, made up of BC grade alominiurm and jumper muost be non-tension joint
9 (lumper Terminal for Wolf Conductor with cotiductor as per attached drawing Annexore-3.
. Jumper conefjumper terminzl switable for ACSR Wolf conductors, made up of EC grade aluminium apd jumper mase be non-tensgion joint
10 |Jumper Cone with Nuts & Bolts for Wolf Conductor with conductor as per attached drawing Amexure-3.
i Repair slecve suitable for ACSR Wolf conduttors confrming to 15 2121, slip strength 85,5k, The diameter of inner surface of slecve
11 | Repair Sleeve for Wolf Cenductor should be 20.6 mum and approximate sleeve weight of 0.3kg
Repair sleeve suitable for ACSE Panther conductors & conforming to 15 2121 with slip steength ol 85.5kN. The compression pressura
12 |Repair Sleeve for Panther Conductor 100T and approximate weight of slesv weight of 0.43kg as per attached drawing as Annexure-4
Mid span joint suitable Far joining of ACSR Panther conductors and conforming o 15 2121, ferraus part hot dip galvantzed as per IS 2633,
i3 |Mid zpan joint (AL & Steel]: Fanther strength: B5.5kM and Brinell hardness of steg] joint between 100 to 200 mas. The comprassion pressure 100T for both aluminurm and
stee] and approximate fointing sleeve of LAGKE, a5 per atched drawing Annexure-5.
: - Mid span joint suitable for jeining ACSR Welf conductors conforming to 15 2121, outer sleeve of Alumunium (15-733), inner
14 Al & 1}: Wolf . .
Mid span joint (Al & Steel): Wo sleeve of steel (2629) and total weight of approx, 0.8%s a5 per attached drawing Annexure-6.
15 |Parallel Groove Clamp (Zebra) Parallel erv&. [FG) Clamp suitable for fﬂLCSR ;:ehra conductors mnformlmg to 15 5561, ferrous parts hot dip as per i5-2633
znd current rating equal to conducter, dimensions as per attached drawing Annexure-7.
16 |Parallel Graove Clamp (Panthar) Parallel Graove [PG) Clamp sultable for .:’LCSR ]IE'anl:her conductars mnfu:l-:mng to IS 5541, ferreus parts hot dip as per 15-2633
and current rating equal to conductor, dimensions as per attached drawing Annexure-7
The dead end joints fclamps shall be suitable for supporting of ACSE Wolf conductors. The damp comprises of outer sleeve
and inner slesve. Quter sleeve & jumper cone shall be made of EC grade Aluminium. The inner Sleave is Steel Sleeve & shall be
i de by Forged Steel. The steel steeve of dead end clamp shall be single piece obtained by process of drop fnrgl Vg
17 [Dead End Joint (both Al & Steel): mace by n
ead End Joint (bo eel): Wolf not be made by jeining, welding, shrink fitting or any other process for mere than one piece of material. The stegk !G!‘

be hot dip galvanized. The dead end elamp for ACSR Wolf conductor shall be compression type with provisio
jumper terminal at one end as per attached drawmg Annexure-£




T Clamps for ACSR MOOSE Conductors
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| ‘ ~ e DESCRIPTION PER MATERIAL
. - STRIMNG .
MOOS SUITABLE POR 1 | CONNECTOR BODY T | ALUMINUNALLGY
E CONDUGTOR Q mzm }:’3 | MOOSE CONDLCTOR L T
N n \ LI - i 12 MEX, BOLT WITH NUT, - -
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| = T | ©oo THICK 52} | TECHMICAL DATA - .
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TEE CONNECTOR TO SUIT

PANTHER/ZEBRA ACSR CONDUCTOR

.

. ZEBRA/PANTHER ACSR

a i
17
[ g
Iﬁ i)
. (A}
1
WAL
(3) ZEBRA/PANTHER ACSR
ITEM Nof DRG No | ACSRCONDUCTOR |t | B |[BB | W
RUN A" T TAP "AA/
18 |TC — 2 | PANTHER | PANTHER (1511 79 | 79 | 74
17 |T¢C - 1 | ZEBRA ZEBRA {171 | 89 [:89 | 80
ISL| . DESCRIPTION MATERIAL Qry
1| CLAMP ALUM ALLGY 1
2 | KEEFER ALLM ALLOY 2
3 | BOLT & Nut 120 GALY STEEL 8
-4 | FLAT WASHER GALV STEEL B
5 | SPRING WASHER SPRING " STEEL 8

o _Ansowmg -2 —

NOTE

"'-_M_".."h__'. ' .
t. Clamp ¢os.per IS—55..

2. Ferrous ports wili be hot dip] -
- .qalvd as.-per [S~2633

3.- Current edrrying capacity
— Equol 16 Conductor.

4. Dimensions in mm.
Tolerance +£5%
{Min Eimm). .

8. Thickaess not kss thon 10mm
of current carrying part.

- oA




Jumper canefumper termlnal
for ACSR Wolf conductar

H5




REPAIR SLEFYE FOR PANTHER ACSR CONDUCTOR

DIRECTION OF COMPRESSION

241+5 {BEFORE COMP.)

ZF0E7 (AFTER COMP.)

—

NOTES -

1.Fittings as periS—~2121{pLI)
2.Mmensions In mm

Generai tolerance 3%
Unless otharwise specifisd,

3.S0p strength 85.5 KN
4 Cotnpression Pregsure 100 Tons

B.Weight is indicotive oniy
and hat mandatory.

B.Approx. Weight : 0.43 Kg

E




DIRECTION OF COMPRESSION
I

%1 : i
LOMP. ZONR . 242 _rlhnzmrwnmm I 37408
[ 23405
610 5 BEFORE.COMPRESSION
§42 %7 AFTER COMPRESSION .
\EFORE COMP (1) ALUMINIIM JOINT AFTER COMP
' 17:440.5

é

BEFORY. COMP 2 sTEELYONT . ABTERCOMP

MIDSPAN COMPRESSION JOINTS FOR PANTHER AGSR CONDUGTOR

MOTES -
1.Fittings as per IS-2121(Pt.4)
2.Ferrouz ports hot dip gaivd
as per I3=-2633

3.Emiensions in mim
General tolargnee ' £33
Uniess otherwise specified.

4.80p strength 85.5 KN

5.8rinell Hardness of steel
jeint ~ 100-200 max.

6.Compression Pressure 100
Tons for both Alum & stee -

:7-Weight /s indicotive only
and hot mendatory,

8.Approx. weight ; 1.46 kG.




ZECHNICAL DATA :—

MIDSEAN. COMPREZSON. JOTMT FR ACSR WOLR CONPAETOR 1. MATERIALS:
o) ALUUNIUM SLEEVE = EXIREUDED ALUMINRTM.
k) STEEL SLEEVE = MNIID BTERE HOT OIF GALNANISED.

2. MIH. FALUKE LOAD/RITF STEENGTE AFIER COMPRESRON - 23X OF OONDUGTOR 0TS
3. AFIER COMPRESSION CIMENMSIONS SHOWN FOR FELD USE ONLY.




P G CLAMP FOR ZEBRA /PANTHER ACSR
7

CONDUCTOR ‘A

.. £ CONDUCTOR ‘A8

/CD

I

ITEM |DRAWING CONDUCTCOR DIMENSIONS INmm | NO.OF
NUMEBER | NUMBER . " Y p 5| BOLTS
13 RIG86 |ZEBRA ACSE | ZEBRA ACSK. 170 | 100 16. 3
i4 RPG-#4 |PANTHER ACSR| PANTHER ACSR | 134 vl 12 3

_ L
SL DESCRIPTION MATERIAL Qry
1 | CLAMFP ALUM ALLOY 1
2 i KEEPER ALUM ALLOY 1
3 | BOLT & NUT GALY STEEL 3
| 4 | roar washer GALY STEEL 3.
I 5 {-SPRING WASHER SPRING STEEL 3

NOTE:—

. Clomp as per |S5—55h.

2. Ferrous. ports hot

dip -goivd as per 1S—-2633

3. Currant. rating equal to

conductor

4. Minimum Thickness - 10mm

5. Dimension in mm
- Tolerange +5%
{Min F1mm) -




BIiL OF MATERIALS
&, LEAD END CLAMP ALUMINITM AND STEEL 1 5ET,
{coxPRESSION TYPR] :
&, ARCRIG HORN {LINE SELEY M.5. FIAT 1 Ron
4. SOCKET EYE {HH) FORGED: STREL 1 WO,
3 ARCING HORN {T0WER SIDE) | M.E. FLAT L HO.
% | BALL LINE (HH) PORGED STEEL 1 Ko,
L ANCHOR SHASELE | FORGED STEEL 1 Ro.
. DESCRIPTHN MATERIAL NO.OFF

.

ZECHNICAL DATA:

1. BALL 4ND SOCXET SIZE - 16mm. ‘B

Pmcﬁmﬂagagﬁnggguwahﬁgmg

%, DEAD END CLAMP SDTTABLE FOR ACSE WOLF CORDUCTOR

4. MIN, SLIP STRENGYH / UTS OF TENSION CLAMP - 5% OF CONDUCTOR UYS.

G. ALL SYEZL COMPONZNTS EXCEPT SPRING WASHYRS HOT DIP GALVANISED
AND YPRING WASHERS FIRCTRO GALVANISED.

6. INSULATORS ARE N&T INCLUDED IN OUR SUPPHIES.




1.0

1.1

1.2

LOT-5: ABC FITTINGS AND ACCESSORIES
HYV ABC Accessories
Pole Accessories

The following accessories are required for the installation of the HV aerial bundled
cables.

a) Suspension assembly

b) Strain Clamp/Dead end assembly
¢) GI Support Hook

d) Bundled Restraint assembly

&) Jointing Sleeves

Each assembly shall be delivered complete with all necessary devices suitable for
attachment to round steel poles by stainless steel strap. All metal fitting shall be of
good quality galvamized mild steel or cast aluminium alloy. Each of the
suspension/angle/dead end assemblies shall be supplied with a 1.75 m of
stainless steel trap with two buckles.

Bundled end protection shall be provided for protecting cable dead ends and shall
comprise a set of heat shrinkable polymeric terminal caps for fitting en each
conductor, together with protective black PVC sleeve of 500 mm length,

HV ABC Connectors

The following connectars are required for the connection of HV aerial bundled
conductors.

a) Insulated tension jointing sleeve
b} XLPE Cable Termination Push Cn Type

The ¢connections shall be insulated and suitable for use on live lines. The teeth of
the centact plates shall penetrate the bundled conductor insulation to establish
contact with ABC cable without the need to strip the bundled conducter insulation.
The connector shall be suitable for copper or aluminium tee-off conductor. The
Tee-off shall be capable of removal and subsequent re-installation.

Insulated tension jeinting sleeves shall be provided for the bundled cenductors.
These shall be of the compression type, but compression shall not damage or
displace the sleeve insulation. The sleeve connectors shall be designed to
full rate breaking strength of the Aluminium or Aluminium alloy ca
they are fitted.

TECHNICAL SPECIRICATIONS FOR ABC CONDUCTORS ACCESSORIES




2.0

2.1

2.2

LY ABC Accessories

Pole Accessories

The following accessories are required for the installation of the LV aerial bundled
cables,

a) Suspension assembly (including angles up to 30 dep)
b) Large angle assembly (angles over 30deg.}

c) Dead end assembly

d) End caps

Each assembly shall be delivered complete with all necessary devices suitable for
attachment to round steel poles by stainless steel strap. All metal fitting shall be of
good quality galvanized mild steel or cast aluminium alloy. Bach of the
suspension/angle/dead end assemblies shall be supplied with a 1.75 m of
stainless steel trap with two buckles.

Bundled end protection shall be provided for protecting cable dead ends and shall
comprise a set of heat shrinkable polymeric terminal caps for fitting on each
conductor, together with protective black PVC sleeve of 5¢0mm length.

LV ABC Connectors
The following connecters are required for the connection of LV aerial bundled
canductors.

(2) Insulated service/tee-off connection (JPC Connector)
(k) Insulated tension jointing sleeve
(c) Insulated connectors between ABC and PVC cables

Bundled conductor connectors are required for connection of service cables to
bundled conductors, for tee-offs of bundied conductors and for connéction to PVC
cables. The conmections shall be insulated and suitable for use on live lines. The
teeth of the contact plates shall penetrate the bundled conductor insulation to
establish contact with ABC cable without the need to strip the bundled conductor
insulation, The connector shall be suitable for copper or aluminium tee-aff
conductor. Bidder shall describe the method used to ensure that the contact plates
make adequate contact with the main conductor. The Tee-off shall be capable of
removal and subsequent re-installation.

The range of connector for ABC to ABC and for ABC to service cable shall be as
fallows:

Main conductor size(mm?) Tee-off Conductor Size (min?)
120 05, 50
95 9s
95 50,16, 10,6, 4
50

50

2 I TECHNICAL SPECIFICATIONS FOR ABC CONDUC




The range of conmector for ABC to PVC cable shall be as follows;

LV ABC Cable LY PV( Cable
4C ¥ 16mm?
Z
20mm?2 XLPE 2C% S0mm?

Insulated tension jointing sleeves shall be provided for the bundled conductors
and service cables. These shall be of the compression type, but compression shall
not dameage or displace the sleeve insulation. The sleeve connectors shall design
to have the full rate breaking strength of the aluminium or aluminium alloy cable

on which they are fitted.

2.3 LV service dead-end Clamps

An open sided stainless steel wedge clamp or similar dead-end be supplied for
dead ending tweo core service conductor cables at the pole and the consumer
premises. The clamp shall be suitable for the LV service cables. Above and shall
have a pull out tension of not less than 14 kN.

r

3 I TECHNICAL SPECIFICATIONS FOR ABC CONDUCTORS ACCESSORIES




LOT-6: EARTHING EQUIPMENT

1. Spike Earthing

Spike earthing is used for 11 kV & 33 kV pole earthing. Spike Earthing consist of 25 x 6 mm,
1.5 meter GI Flat, 2.5 meter long spike earthing electrode with necessary holes as indicated
on the drawing no, BPC-DDCS-2020-21/1-2

2. Pipe Earthing
2.1 Pipe Earthing for Distribution Substations

Pipe earthing is used for the earthing of distribution substations. Pipe earthing consists of
heavy gauge Gl pipe of 40 mm diameter, ¢ mm thick, 2500 mm long with perforated and
25x 6 mm, 6.5 meter G! Flat. One end of the GI pipe shall be threaded with 50 mm length to
fix the plate {250 x 250 mm) and cther end to be pointed to drive into the ground. Details
are given in drawing no. BPC-DDCS-2020-21/2-2

2.2 Pipe Earthing for Transmission Line Towers

GI pipe earthing along with earthing pipe te tower connecting GI flats, nuts & bolts as
required. Pipe earthing size shall be 25 mm diameter, 3050 mm long, class-8, 6mm holes
apart at 150 mn. GI {lat shall be 50 x 6 mm thick and 405¢ mm long. GI nuts and bolts size
shallbe 16 mm.

3. Stay wire

Utilities grade galvanized steel stranded shall be used for guy wire as shown in below table.

Stranded Overall Approx. Min.
Designation No. of Strand Diameter | diameter | Weight per | Breaking
strands SWG
{(mm) (mm} meter (kg} | toad (kN)
7/8 7 8 4.04 12 0.72 a0

4. Counterpoise Earth Wire

Galvanized stranded steel wire of 7/3.15 mim for counterpoise earthing at transmission line
towers

I Technical Specifications of Earthing Equipment




[

@ ixMM hole

WELDED ON BOTH SIDES
512 OF FLAT &0 x émm
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EARTHING ROD
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EARTHING FLAT 25X6 MM

GRADE OF STEEL:
GALVANISED TQ:
PACKING:

Bs 4360 GRADE 434 OR EQUIVALENT
BS 729 OR EQUIVALENT

EARTING RODS, HUTS & BOLTS, FLATS
TO BE PACKED SEPARATELY

WASHER SPRING , | HDG STEEL M12
HUT HEX 4 | HDG STEEL M1Z
EARTHING FLAT 25X6MM 1 | HOG STEEL 1.5Meter
BOLT HEX 4 | HDG STEEL M12 x 25 x FT
EARTHING ROD 1| HDG STEEL M20 x 2500
NAME OF ITEM QTY MATERIAL SIZE

.1 BHUTAN POWER
b |CORPORATION LIMITED

ENGINEERING AND RESEARCH DEPARTMENT
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TLE NAME DATE

DEMGRED BY

DISTRUBUTION DESIGN & CONSTRUCTION STANDARG
SPIKE EARTHING SET

CHECHED BY

APPROYED BY

DRAWING NC.BPE-DDCS -2020-31 7| -2 REVISION 2020
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GALYAMISED TO:  BS 729 OR EQUIVALENT
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LOT-8: CTPT COMBINED UNIT
1. GENERAL:

This specification covers the design, engineering, manufacture, assembly, stage
testing, inspection, supply and delivery of following equipment:

a) 33kV outdoor type combined CT PT Unit
APPLICABLE STANDARDS:

Unless otherwise modified/specified in this specification, the CT/PT Unit shall
comply with the latest version of the following standards:-

1) Current Transformers -15:2705
2) Potential Transformers -18:3156
3) HV Porcelain Bushing -18:2099
4) 01l - [8:335

5] Terminal Connector - 15:5561
6} Application guide for CT - 15:4201

2. TYPE RATING AND PERFORMANCE REQUIREMENTS:

31 The 3 Phase 4 Wire, CT/PT unit should be of pcle mounting type for
outdoor use. They are to be used in 33kV Three Phase with solidly earthed neutral
and suitable for 5CHz network. The equipment is required for operation of HT
meters instalied inside the substation building of 33/11KV Sub Stations and should
be gil cooled.

3.2 33kV CT/PT Metering Equipment unit shall comprise of 3 nos CTs
conforming to IS: 2705 and 1 No Three phase PTs conforming te 18-3156, with
latest amendments.

3.3. The rating and other Electrical Characteristics shall be as follows:-

2.3.1.  33kV Metering CT

S1. No. Technical Description Requirement
1 Purpose Metering
2 Primary Current Rating 100-50 A and 200-100A
3 Secondary Current Rating 1A
4 Rated Burder 0 VA
5 Accuracy Class 0.55
6 Short time current rating 16kA for 1 sec
7

Dynamic peak current 40kA
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3.3.2. 33kV Metering PT

Sl. No. [Fechniczl Description Requirement
1 Purpose Metering
2 Primary Voltage 33/V3kV
3 Secondary Voltage 110/V3V
4 Rated Burder i5VA
5 Accuracy Class .5
4] Winding connectior Star-Star
+ Highest System Voltage : 36KV
» Normal System Voltage + 33kV
s Frequency 1 50Hz-2%, +1%
« 1.2/50ps impulse withstand voltage : 170kV (peak)
+ One minute power frequency withstand : 70kV (rms)
Voltage (Dry & wet)
s Creepage Distance : 900mm
» One minute power {frequency withstand : 3kY (rms)
voltage on secondary winding
« Max temperature rise above ambient temp as . 55°C

relevant IS
Minimum Clearances
Phase to Phase : 320 mm
Phase to earth : 350 mm

4, CLIMATIC CONDITIONS

4.1. The CT PT unit shall be suitable to work satisfactorily under the following
climatic conditions:

i Maximum ambient temperature [°C 40
ii Minimurn ambient temperature (oC -20
Maximurm altitude above mean sea level {m) 2400
ifi
Relative humidity (%) 209 to 100%
iv
v Average Annual rainfal. 1400 mm
Vi Maximum Wind pressure 195 ke /m sq.
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5. DESIGN AND CONSTRUCTION

The equipment shall be designed to ensure satisfactory operation under all
conditions of service as per Cl 4.1 to facilitate easy inspection, cleaning and repairs.

The metering equipment (CT and PT) shall be contained in a weather proof
cutdoor structure/RCC mounting type M.S. tank with 6 nos. of 33 KV weather
proof bushings with Brass stud as per rating of combined CT: PT (metering
equipment) units. These bushings shall conform to 15-2099. The dimension and
electrical characteristics of the bushing shall be in accerdance to IS.

The design shall incorporate every reasonable precaution and provisions for safety
of all those concerned in the operation and maintenance of the equipment. A
pressure relief valve /Explosion vent shall be invariably prt}wded at the top cover of
the tank of the ME,

All outdoor apparatus shall be so designed that water cannot collect at any point
and enter the ME. The top cover of the tank, secondary terminal cover, inspection
chamber cover plate may be designed accordingly to prevent the
accumulation/stagnation of water on the ME surface.

All connections and terminals shall be of sufficient size for carrying the specified
currents continuously without undue heating.

All bolts, nuts, washers in contact with non-ferrous parts shall be of brass.

Top cover flange of metering unit should be provided with 4 nos. bolt with sealing
holes for proper sealing arrangement at all four corners of the tank and cover.
Secondary terminal box cover should have 8 nos. nuts & bolts with 4 bolt duly hole
for sealing arrangement. For this, 8 nos. holes should be provided on the cover &
flange of secondary terminal box at the corners & middle of each face for fixing nut
bolts.

All ferrous parts including bolts & nuts liable to corrosion, forming integral part of
the equipment shall be hot dip galvanized.

The core shall be high grade non-ageing electrical silicon laminated steel of low
hysteresis loss and high permeability te ensure high accuracy, at both normal and
over current/ voltage.

All winding shall be of insulated high grade Electrolytic copper wire and the
manufacturing of the units shall be done in completely closed and air-conditioned
room otherwise Fibre glass insulation sleeves are to be provided for primary
winding, Details of winding and core shall be furnished.

The volume above the ocil level in the tank shall be filled with Nitrogen gas
provided for dry nitrogen in order to accommodate the volumetric expansjop ool

due te change in temperature, The volume of space to be provided for d
shall be atleast 10% in volume that of total quant.lty of oil in ME.
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The procedure for filling of dry nitrogen and making the unit hermetically sealed
shall be as per manufacturer’s standard practice but subject to approval by the
purchaser.

Sealing bolts for sealing at 4 points on the secondary terminal box (both inner &
outer door), inspection cover, the top cover of the tank shall be provided. This may
be made by providing a hele on tail of corner bolts of adequate size to pass the
sealing wire of above 13 SWG,

The veltage transformer shall be so designed that the increased magnetizing
currents due to any persisting over voltage, does not produce injurious
overheating. Phase barriers shall be provided.

The winding shall be neatly laid and anchered. The CT & PT winding within the
tank shall have proper mounting arrangement. Floating windings with paper
insulation are not acceptable. The windings must be secured & fixed to guard
against physical movements during transit and/or during system short circuits.
This shall be got verified during final inspection of the lot, on opening of one CT:PT
Unit at firms work.

The metering set tank and other metal parts shall be galvanized both inside &
outside as per latest [S applicable.

Primary terminals: - Primary Terminals shall be adequately sized as per current
rating of the CT/PT Unit. No undue overheating shall occur even for 150%
overloading of the CT/PT unit. The primary winding shall be of adequate cross
section to carry continuously the rated current plus 50% over load continugusly.,

The oil filled container incorporating the CT and VT should be fitted with incoming
and outgeing primary terminals and secondary terminal box. Adequate level of oil
shall be maintained in the tank for proper cooling & curb flashover. M and L (Main
side and Load side) shall be indelibly marked fembossed on the top cover of MS
tank to identify the incoming and outgeing terminals of CT/PT unit.

buring lowest temperature condition when oil level is lowest, atleast 40mm of
bushing bottom shall remain dipped in the oil. Bidder shall submit clear
dimensicnal drawing indicating the lowest oil level and physical location of bottom
of bushing proposed to be used. This drawing shall also indicate the space/volume
available above the oil level for dry nitrogen to accommodate expansion of oil
without generation of under pressure.

The mounting of the bushing on the metering equipment sheuld be in oblique
plane. CT primary and secondary terminals shall be marked clearly as indicated in
Annexure-C of IS: 2705, the terminal marked P1 of primary an af secondary in

polarity at any instant.



The tank shall be built with a plate of 5 mm thick top and 3 mm sides and bottom
and with all fittings shall be capable of withstanding without leakage or distortion
at the standard test pressure. All joints of the tank and fittings shall be hot cil tight
and no leakage should occur during service. Both side of the joint should have
continuous welding,

The welded joints of the metering unit shall be strengthened by providing 25 x25x
3mm angle all along the welded length and welded properly inside the tank. All
joints of the tank and fitting shall be oil tight

ME shall be preovided with an oil gauge. The oil gauge glass shall be fixed to the side
of the raised wall of the inspection box for monitoring the oil level of the ME.

The tank shall be provided with necessary lifting lugs.

The secondary terminal box cover, tank cover and inspection cover and other
vertical joints where gaskets are used may be suitably bent with necessary sealing
arrangement with sealing bolts at all corners, Bolts should be at least 10 mm
diameter Gl belts spaced maximum 70 mm apart. This is to safeguard against
seepage of water into tank in case of damaged gasket.

The 6 mm gaskets shall be dovetailed without joints to prevent moisture entry. In
case of dovetailed joint, they shall not be more than two. The gaskets shall be of
good quality Neoprene or superior quality rubberized gasket. The quality of gasket
should be selected keeping in mind the ambient temperature of 75°C,
L}

EARTHING: Two earthing terminals of adequate size protected against corrosion,
metzallically clean and identified by means of the sign marked in a legible and
indelible manner adjacent to the terminals shall be previded.

Size of the primary conductor or CT circuit shall be worked out on the basis of
nominal current density and also to meet cut requirements stipulated in clause 9.6
of IS 5705 (Part-1) 1992 relating to short time thermal current test. The
requirements of size of conductor shall be worked out for both criteria and higher
of the two cross section area will have to be adopted.

PT winding should have uniform insulation throughout from live terminal to
neutral end, and not the graded insulation. Secondary winding of PT should be
three phase star connected with neutral brought out. On secondary side of PT four
terminals shall be marked as r, v, b and n.

The Secondary terminal box incoming hole should be suitable for 40 mm dia GI

pipe and at a seitable height from bottom to avoid replacement/ modification of
secondary wires pipe when ME is replaced.
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The CT/PT unit shall be supplied with first filling of high grade oil. The insulation
¢il used in the tank shall comply with the requirements specified in latest relevant
IS: 335/93. The test certificate of oil being used shall be provided at the time of
inspection, The oil in the CT/PT shall be filled under vacuum. Qil drain valve or
sampling cock or non-return type oil filling valve provided to facilitate factory
processing shall be sealed before dispatch of CT/PT unit.

The tank should be given three coats of rust preventing paint and finished with
light grey no. 631- IS-5 on all external surfaces. The internal surface of the tank
shall be painted with two coats of suitable oil -insoluble paint.

All the fuses and the links for VT shall be provided at the Terminal Boxes.

The insulating materials for winding between HV & LV between interlayer of the
winding and for end turn shall be as per relevant [$S. However, end turns have to .
be provided with reinforced insulation and end mnnectmg the bushing shall be
provided extra insulation of fiber glass sleeve.

6. NAME PLATE AND MARKING:

The CT/PT Unit shall be provided with non-corrosive, legible name plate with the
information specified in relevant standards, duly engraved/punched on it. The
following details shall be provided on the Name Plate:

a) Property of “Bhutan Power Corporatien Limited”
b) Manufacturer's Name :

¢) P.O.No & date:

d) SrNo:

e) Year and Month of Manufacture :
1} CT ratic/Accuracy Class/Burden :
g) PT ratio/Accuracy Class/Burden ;
h) CT Sr No:

i] PT Sr No:

i) Overall CT PT multiplying factor :
k) Rated frequency :

I) Highest System Voltage :

m)Rated Insulation Level :

n) Standard {CT/PT) :

o) Connection Diagram

The Primary and Secondary terminals of the CT/PT unit shall be clearly marked.
The polarity and the other details shall be permanently etched on the body of the
CT/PT unit,

The terminals of the instrument transformer shall be clearly marked by distinctive
letters as stated in Annex “C” of [$S; 3156/Part. [/1992 (latest version) for voltage
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transformer and Annex “C" of 15-2705/Part. /1992 [(latest version) for current
transformers.

The above name plate shall be metallic and shail be affixed on a MS Plate which
shall be welded to the body of CT PT chamber so that there is no passage hole when
the name plate is removed.

7. MOUNTING ARRANGEMENT:

The CT/PT unit shall be suitable for mounting on RCC or steel structures. The
necessary flanges bolts etc for the base of CT shall be supplied and these shall be
galvanized.

8. TERMINAL CONNECTORS:

The Terminal cennector (bimetallic for Cu terininal) shall be provided with the
CT/PT unit. The Terminal connector shall be so designed to work effectively
without any overheating of the CT/PT unit’s Primary terminal in case of over
loading. The detail of the conductor used in the Switchyard is ACSR Panther
conductor having cress-sectional area of 200 Sqmm.

The Terminal Connector shall be manufactured and tested as per 15556 ot
equivalent IEC

All castings shall be free from blow holes, surface blisters, cracks and cavities. All
sharp edges and corners shall be blurred and rounded off.

Allscurrent carrying parts shall be designed and manufactured to have minimum
contact resistance.

Suitable terminal earth connectors for earthing connections shall also be provided.

9. TESTS:-
9.1. TYPE TESTS:-

The equipment offered should be fully type tested as per the latest edition of Indian
Standards from CPRI/NABL accredited lab. In case, the equipment of the type and
design offered has already been type tested, the supplier shall furnish 2 sets of type
test reports along with the offer. The type test report should not be more than 5
years old, reckoned from the date of Bid opening. The tenderer shall also submit

. along with type test certificate, copies of drawings of the equipment actually tested

(duly authenticated by testing agency) indicating the complete bill of materiai and
material of various parts. Following type test reports shall be submitted by the

tenderer:- Cﬁq'aceﬂ Dep
Type test for CTs
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i. Verification of terminal marking and polarity

ii. Short time current test

ili. Temperature rise test

iv. Lightning Impulse test

v. High Voltage Power Frequency wet withstand voltage test

vi. Determination of errors or other characteristics according to the
requirements of the appropriate designation of accuracy class.

Type test for PTs
I. Verification of terminal marking and polarity
ii. Temperature rise test
ili. Power frequency dry withstand test on primary and secondary windings
iv. Lightning Impulse test
v. High Voltage Power Frequency wet withstand voltage test
vi. Determination of errors or other characteristics according to the
requirements of the appropriate designation of accuracy class.

However temperature rise test is covered under type tests, it shall be conducted by
the supplier on one piece of total ordered quantity at his premises in the presence
of the Inspecting Officer, without any extra charges.

4.2, ACCEPTANCE AND ROUTINE TESTS

All acceptance and routine tests as stipulated in the relevant standards shall be
carried out by the supplier in the presence of Inspecting officer unless dispensed
with in writing by the purchaser.

Sampling for carrying out the routine tests shall be carried out as per the relevant
Indian Standards. However, the tests for the sampled quantity will be witnessed by
BPC’s officer, routine test certificate for the lot inspected shall be furnished for
verification/checking.

BPC reserves the right to get the tests carried out at the cost of the supplier, by an
independent agency whenever there is a dispute regarding the quality of material
being supplied.

Immediately after finalization of the programme of routine / acceptance testing,
the supplier shall give sufficient advance intimation to the BPC to enable him to
depute his representative for witnessing the tests.

Routine Tests for CTs
1. Verification of terminal marking and polarity
ii. Power frequency dry withstand test on primary and secondary windings
iii. Over-Voltage Inter turn tests
iv. Determination of errors or other characteristics a
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Routine Tests for PTs
i. Verification of terminal marking and pelarity
ii. Power frequency dry withstand test on primary and secondary windings
iii. Determination of errors or other characteristics according to the
requirements of the appropriate designation of accuracy class.
iv. Induced voltage test on PT of metering unit

Breakdown voltage test of transformer oil.
Pressure test on tank of metering unit.

Insulation resistance test with 1kV megger.

10. DRAWINGS AND DOCUMENTS

Technical Guaranteed particulars as per the format attached shall be duly filled and
submitted by the vendor along with the bid.

Deviations: The deviations between the tendered CTPT set specification and the
CTPT set supplied shall be submitted along with the tender.

Two sets of following drawings shall be submitted along with the bid.
i. Qutline and assembly drawing '
ii. Dimensional Drawing
iii. Sectional view of CT/PT unit
iv. Fitting details and Electrical Connection
v. Foundation details

vi. Drawing of Secondary terminal block showing the arrangement of
secondary terminals of the CT/PT unit.

vii. Name Plate drawing
viii. Graphs showing the magnetization characteristics of core used in CT/PT
unit.
ix. Quality Assurance Plan for the raw materials being used in
manufacturing process.

The Successful supplier shall submit four sets of final versions of all the drawings
mentionad in Cl 10.2 within 15 days of date of receipt of acceptance of offer from
the purchaser. BPC shall study the drawings submitted and give his
comments/approval on the drawings for further clarification. The Supplier shall
furnish the medified drawings and get the appreval from BPC.

The manufacture of the [‘.TfPT unit shall be started only after getting
approval from BPC. The manufacturing shall be strictly in accorda

g. l ’ :a..g.é...




approved drawings and no deviation shall be permitted without written consent of
the BPC.

Supplier shall submit the final “AS BUILT” drawings along with each set of CT/PT
unit at the time of dispatch. The final “AS BUILT” drawings shall be submitted in
hard as well as soft copy to the head office BFC.

11. INSPECTION

All tests and inspection shall be made at the place of the manufacturer unless
otherwise especially agreed upon by the manufacturer and the purchaser at the
time of purchase. The manufacturer shall afford the inspector representing the
purchaser, all reasonable facilities, without charge t¢ satisfy him that the material
being supplied is in accordance with the specification.

The purchaser has the right to get the tests carried out at his own cost by an
independent agency, whenever there is a dispute regarding the quality of the
supply.

The manufacturer shall be responsible to pay the penalty of Rs 20,000/- for each
occasion at which the fake inspection call has been made or the material is rejected
during testing/inspection by the authorized agency/representative of the BPC, This
penalty would be in addition to the expenses incurred by the BPC in deputing the
Inspecting Officer, carrying out such inspection.

12. CHALLENGE CLAUSE

The material offered/received after the inspection by the autherized inspecting
officer may again be subjected to test for or any parameter from any testing
house/i-house technique of the BPC & the resulis if found deviating un-acceptable
or not complying to approved GTPs, the bidder shall arrange to supply the
replacement within 30 days of such detection at his cost including to & fro
transportation. In addition, penalty @109% of cost of the inspected lot of material be
imposed on the supplier.

13. WARRANTY PERIOD

The supplier shall be responsible to replace, free of cost, with no transportation or
insurance cost to the purchaser, up to destination, the whole or any part to the
material which in normal and proper use proves the defective in quality or
workmanship, subject to the condition that the defect is noticed within 18 months
from the date of receipt of material in stores or 12 months from the date of
commissioning whichever period may expire earlier. The consignee or nay other
officer of BPC actually using the material will give prompt notice of each such_
defect to the supplier. The replacement shall be effected by the supplier wi
reasonable time, but net, in any case, exceeding 45 days/ The suppli
arrange to remove the defective within a reasonable period, but note
days from the date of issue of notice in respect thereof, failing whicly, ghé
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reserve the right to dispose of defective material in any manner considered fit by
him (purchaser], at the sole risk and cost of the supplier. Any sale proceeds of the
defective material after meeting the expenses incurred on its custody, disposal
handling etc., shall however be credited to the supplier’s account and set off against
any outstanding dues of the purchaser against the supplier. The warranty for
12 /18 months shall be one time.
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LOT-10: BATTERY BANK AND ACCESSORIES

Technical Specification for Item# 5: 220V Indoor DCDB with two

1.1

1.1.1

1.1.2

1.1.3

114

115

1.1.6

incomers

CONSTRUCTIONAL DETAILS OF DCDB BOARD

The scope shall be for the design, engineering, manufacture, assembly,
testing at manufacturer's works before dispatch and services for
supply, insurance, transportation, delivery at Regional Store.

Equipment shall be delivered at Regicnal Store Division, PSD, BPC,
Phuentsheling, Bhutan.

The goods shall have a warranty against any type of defective
materials or faulty workmanship for a period of twelve (12) months
from the date of satisfactory commissioning or eighteen (18) months
from the date of despatch of material, whichever is earlier. The
defective/damage materials should be replaced/replenished by
supplier at their own cost.

All boards shall be of metal enclosed, indoor fAcor mounted,
compartmentalized construction and freestanding type.

All board frames, shall be fabricated using suitable mild steel
structural sections or pressed and shaped cold-rolled sheet steel of
thickness not less than 2.0 mm. Frames shall be enclosed in cold-rolled
sheet steel of thickness not less than 1.6 mm. Doers and covers shall
also be of cold rolled sheet steel of thickness not less than 1.6 mm.
Stiffeners shall be provided wherever necessary.

All panel edges and cover/door edges shall be reinforced against
distortiecn by rolling, bending or by the addition of welded
reinforcement members.

The complete structures shall be rigid, self-supporting, free from
flaws, twists and bends. All cut-outs shall be true in shape and devoid
of sharp edges.

All boards shall be of dust and vermin proof construction and shall be
provided with a degree of protection of IP: 52 as per IS 2147,
However, the busbar chambers having a degree of protection of IP: 42,
in accerdance with [S 2147, are also acceptable where continucus
busbar rating exceeds 1000 Amp. Provision shall be made in all
compartments for providing IP: 52 degree of protection, when Circuit
breaker or module trelley, has been removed. All cut-outs shall be
provided with neoprene/Synthetic rubber gaskets,

Provision of louvers on boards would not be preferred. Hgp
louvers backed with metal screen are acceptable on fhe usbar
chambers where continuous bushar rating exceeds 1000 £



1.1.7
1.1.8

1.1.9

1.1.10

1.1.11

1.1.12

1.1.13

1.1.34

1.1.15

All boards shall be of uniform height not exceeding 2450 mm.

Boards shall be easily extendible on both sides, by the addition of the
vertical sections after removing the end covers.

Boards shall be supplied with base frames made of structural steel
sections, zlong with all necessary mounting hardware required for
welding the base frames to the insert plates.

All boards shall be divided into distinct vertical sections, each
comprising of:

(i) A completely enclosed bushar compartment for running
horizontal and vertical busbars. Busbar chamber shall be
completely enclosed with metallic portions. Bolted covers shall
be provided for access to horizontal and Vertical busbars and
all joints for repair and maintenance, which shall be feasible
without disturbing feeder compartment.

(i)  Completely enclosed switchgear compartment(s) one for each
circuit for housing circuit breaker or MCCE or motor starter.

{iiiY A compartment or alley for power and control cables. Cable
alley door shall preferably be hinged. Cable alley shall have no
exposed live parts, and shall have no communication with
bushar chamber. It shall be of at least 350mm width.

(ivl A compartment for relays and other control devices-associated
with a circuit breaker.

Sheet steel barriers shall be provided between two adjacent vertical
panels running to the full height of the switchboard, except for the
horizontal busbar compartment. Each shipping section shall have full
metal sheets at both ends for transport and storage.

All equiﬁment associated with a single circuit except MCB circuits
shall be housed in a separate compartment of the vertical section. The

" Compartment shall be sheet steel enclosed on all sides with the

withdrawal units in peosition or removed. The front of the
compartment shall be provided with the hinged single leaf door, with
locking facilities.

Group of MCB feeders can be offered in common compartment with
necessary connection up to TB. The number of MCB provided in the
bill of material shall be equally divided between the bus The
compartment shall have a viewing port of toughen glass sheet for

viewing and sheet steel door shall be lockable with star kmob/panel
key.

After isolation of power and centrol circuit connections it shall he
possible to safely carryout maintenance in a compartment with the
busbar and adjacent circuit live. Necessary shrouding arrangement
shall be provided for this purpose over the cable terminatmns},l&c&é,

in cable alley. et

: 'y

The minimum clearance in air between phases and between¥
earth for the entire run of horizontal and vertical busharf, 3hall b




1.1.16

1.1.17

1.1.18

1.1.19

1.1.20

1.1.21

1.1.22

1.1.23

1.1.24

1.1.25

1.1.26

mm. For all ether components, the clearance between "two live
parts”, " Alive part and an earthed part” and isolating distance shall be
at least ten (1Q) mm throughout. Wherever it is not possible to
maintain these clearances, insulation shall be provided by sleeving or
barriers. However, for horizontal run of bushar minimum clearance of

25mm should be maintained even if they are sleeved.

The temperature rise of horizontal & vertical busbars when carrving
rated current along its full run shall in no case exceed 55°C, with silver
plated joints and 40°C with all other type of joints over an outside
ambient temperature of 40°C.

All single front boards shall be provided with removable bolted covers
at the rear. The covers shall be provided with danger labels,

All identical circuit breakers of same test size shall be fully
interchangeable witheut having to carrycut modifications.

All Circuit breaker boards shall be of Single Front type, with fully draw
out circuit breakers, which can be drawn out without having to
unscrew any connections. The circuit breakers shall be mounted on
rollers and guides for smooth movement between SERVICE, TEST ang
ISOLATED positions and for withdrawal from the Switchboard.
Testing of the breaker shall be possible in the TEST position.

Wherever two breaker compartments are provided in the same
vertical section, insulating barriers and shrouds shall be provided in
the rear cable compartment to avoid accidental touch with the live
parts of one circuit when working on the other circuit.

All disconnecting contacts for power circuits shall be of robust design
and fully self aligning. Fixed and moving contacts of the power draw
out contact system shall be silver plated. Both fixed and moving
contacts shall be replaceable,

All DC beards shall be of single Front type.

All installation shall be fixed type except air circuit breaker, which
shall be draw out type.

The connections from busbars to the main switch shall be fully
insulated/shrouded, and securely bolted. The partition between the
feeder compartment and cable alley may be non-metallic and shall be
of such construction as to allow cable cores with lugs to be easily
inserted in the feeder compartment for termination.

All equipment and components shall be neatly arranged and shall be
easily accessible for operation and maintenance. The internal layout of
all component shall be subject to PURCHASER approval during
engineering.

The tentative power and control cable entries shall be from hottom
However, Purchaser reserves the right to alter the cable-er

required, during detailed engineering, without ap '
commercial implication.




1.1.27

1.2

1.3

1.3.1

1.53.2

1.3.3

1.3.4

1.3.5

136
1.4

141

L

All sheet work shall be pre-treated, in tanks, in accordance with [5:

6005. Degreasing shall be deone by alkaline cleaning. Rust and scale
shall be removed by pickling with acid. After pickling the parts shall be
washed in running water. Then these shall be rinsed in slightly
alkaline hot water and dried. The phosphate coating shall “Class-C' as
specified in IS: 6005. The phosphated surfaces shall be rinsed and
passivated prior to application of stoved lead oxide primer coating
after primer application, two coats of finishing synthetic enamel paint
on panels shall be applied, Electrostatic painting shall also be
acceptable.

Finishing paint on panels shall be shade 692 {Smoke grey) of IS:5
unless required otherwise by the PURCHASER. The inside shail be
properly stoved. The paint thickness shall be coated by peelable
compound by spraying method to protect the finished surfaces frem
scratches grease dirt and cily spots during testing, transportation,
handling and erection.

RATING OF EQUIPMENTS

The current ratings of all equipment as specified in the “Bill of
Materials are the minimum standards current ratings at a reference
ambient temperature of 40°C as per relevant Indian Standards.

POWER BUS BARS AND INSULATORS
All DC Distribution Boards shall be provided with two busbars.

All busbars and jumper connections shall be of high conductivity
copper of adequate size with insulation and the bus bar size
calculation shall be submitted for approval during engineering.

The Cross-Section of the busbars shall be uniferm through out the
length of Switchgear and shall be adequately supported and braced to
withstand the stresses due to the specified short circuit currents.

All busbars shall be adequately supported by Non-hygroscopic, non-
combustible, track-resistant & high strength type Insulators. Separate
supports shall be provided for each phase and neutral busbar, If a
common suppert is provided anti-tracking barriers shall be previded
between the supports.

All busbars joints shall be provided with high tensile steel bolts,
Belleville/spring washers and nuts, so as to ensure good contacts at
the joints. Non-silver plated Busbars joints shall be thoroughly cleaned
at the jeint locations and suitable contact grease shall be applied just
before making a joint.

All busbars shall be colour coded as per IS: 11353.
EARTH BUS

The earth bus shall have sufficient cross-section to car
momentary short circuit and short time fault currents S a3t 2
indicated in °Bill of Materials' without exceeding d
temperature rise.



1.4.2

1.4.3

1.4.4

145

1.4.6

147

1.4.8
1.4.9

1.5

1.5.1

1.5.2

1.5.3

Suitable arrangements shall be provided at each end of the horizontal
earth bus for bholting to Purchaser's earthing conductors. The
horizontal earth bus shall project out the switchboard ends and shall
have predrilled holes for this connection. A joint spaced and taps to
earth bus shall be made through at least two bolts.

All non-current metal work of the Switchboard shall be effectively
bonded to the earth bus. Electrical conductivity of the whole
switchgear enclosures frame work and the truck shall be maintained
even after painting.

The truck and breaker frame shall get earthed while the truck is being
inserted in the panel and positive earthing of the truck and breaker
frame shzll be maintained in all positions, SERVICES & ISOLATED, as
well as threugh ocut the intermediate travel.

Each module frame, if used shall get engaged to the vertical earth bus.
Before the disconnecting contacts on these module are engaged to the
vertical busbar.

All metallic cases of relays, instruments and other panel mounted
equipment shall be connected to earth by independent stranded
copper wires of size not less than 2.5 mméZ. Insulation colour code of
earthing wires shall be green. Earthing wires shall be connected to
terminals with suitable clamp connectors. '

VT and CT secondary neutral point earthing shall be at one place only,
on the terminal block. Such earthing shall be made through links so
that earthing of one secondary circuit shall be removed without
disturbing the earthing of other circuit.

All hinged doors shall be earthed through flexible earthing braid.

Caution nameplate ‘Caution-Live Terminals’ shall be provided at all
points where the terminals are like to remain live and isolation is
possible only at remote end.

AIR CIRCUIT BREAKERS

Circuit breakers shall be three-pole air break horizontal draw out type
and shall have inherent fault making and breaking capacities as
specified in "Technical Parameters". The circuit breakers which meet
specified parameter only after provision of releases or any other
devices shall not be acceptable.

Circuit breakers shall be mounted along with its cperating mechanism
on a wheeled carriage. Suitable guides shall be provided to minimise
misalignment of the breaker.

There shall be "Service’, "Test’ and "Fully Withdrawn positions for the
breakers. In "Test' position the circuit breaker shall be capable of
being tested for operation without energising the power circuits i.e.
the power Contacts shall be disconnected while the Control circuits
shall remain undisturbed. Locking facilities shall be provid WA
prevent movement of the circuit breaker frem the "SER -
OR FULLY WITHDRAWN' position. It shall be possibl
door in TEST position.




1.54 All circuit breakers shall be provided with 4 NO and 4 NC potentially
free auxiliary contacts. These contacts shall be in addition to those
required for internal mechanism of the breaker. Separate limit
switches each having required number of contacts shall be provided in
both "SERVICE' & "TEST' position of the breaker. All contacts shall be
rated for making continuously carrying and breaking 1 Amp
{Inductive) at 220V DC.

1.5.5 Suitable mechanical indications shall be provided on all circuit
breakers to show "OPEN', “CLOSE', "SERVICE', “TEST" and “SPRING
CHARGED' positions,
E
156 Main poles of the circuit breakers shall operate simultaneously in such
a way that the maximum difference between the instants of contacts
touching during closing shall not exceed half cycle of rated frequency.

1.5.7 Al} circuit breakers shall be provided with the interlocks as explained
in further clauses.

1.5.8 Movement of a circuit breaker between SERVICE and TEST positions
shall not be possible unless it is in OPEN position. Attempted
withdrawal of a closed circuit breaker shall trip the circuit breaker.

1,59 Closing of a circuit breaker shall not be possible unless it is in
SERVICE, TEST POSITION or in FULLY WITHDRAWN POSITION.

1.5.10 Circuit breaker cubicles shall be provided with safety shutters
operated automatically by the movement of the circuit breaker
carriage to cover the stationary isolated contacts when the breaker is
withdrawn. It shall however, be possible to open the shutters
intentionally, against spring pressure for testing purpose.

1.5.11 A breaker of particular rating shall be prevented from insertion in a
cubicle of a different rating.

1512 Circuit breakers shall be provided with electrical anti-pumping and
trip free feature, even if mechanical anti pumping feature is provided.

1513 Mechanical tripping shall be possible by means of front mounted RED
“Trip” push-button. In case of electrically operated breakers these
push buttons shall be shrouded to prevent accidental operation.

1.5.14 Breaker controlled motors shall operate satisfactorily under the
following conditions:

{i} Direct on-line starting of Induction Motors rated 50 kW to 110
kW with a locked rotor current of seven times the rated
current, and starting time of up to 30 seconds.

(ii)  Breaking on-load, full load and locked rotor currents of
Induction Motors for rated 50 kW to 100 kW. -

1.5.15 Means shall be provided to slowly close the cirtuit breaker in
withdrawn position. If required for inspection and setting of C
in service position slow closing shall not be possible. %ﬁﬂ‘"‘:" Eﬁﬂe%a\
1516 Power operated mechanism shall be provided with a yhi¥grsal mﬂtorﬂ“?'
" suitable for operation 220V DC Control supply with v e vari




1.5.17

1.5.18

1.5.19

1.5.2¢

1.5.21

1.5.22

1.5.23
1.5.23.1
1.6
1.6.1

1.6.2

1.6.3

1.6.4

1.7

from 90% to 110% rated voltage. Motor insuiation shall be class 'E' or
better.

The motor shall be such that it requires not more than 3G seconds for
fully charging the closing spring.

Once the closing springs are discharged, after the one closing
operation of circuit breaker, it shall automatically initiate, recharging
of the spring.
L

The mechanisim shall be such that as long as power is available to the
motor, a continucus sequence of closing and opening operations shall
be possible, After failure of power supply at least one open-close-open
operation shall be possible,

Provision shall be made for emerfency manual charging and as soon
as this manual charging handle is coupled, the motor shall
automatically get mechanically decoupled.

All circuit breakers shall be provided with closing and trip coils, The
closing coils shall operate correctly at all values of Voltage between
85% to 110% at rated control voltage. The trip coil shall operate
satisfactorily under all values of supply voltage between 70% to 110%
of rated control voltage.

Provision for mechanical closing of the breaker only in "TEST' and
"WITHDRAWN' positions shall be made.

PROTECTION CO-ORDINATION
Protection co-ordination shall be finalised during detail engineering.
MOULDED CASE CIRCUIT BREAKER (MCCB) and MCB

MCCB shall in general conform to [$: 13947 Part-2. All MCCB shall be
of P2 duty.

4

MCCEB shall be flush mounted on the DC distribution beards.

MCCBs shall be provided with thermo-magnetic type release for over
current and short circuit protection. The setting of the thermal release
shall be adjustable between 75% to 100% of the rated current. The
MCCB shall have breaking capacity not less than 20ké.

MCCBs used for DCDB incomers and Bus coupler shall be equipped
with stored energy mechanism for electrical closing and tripping. All
other MCCBs shall be manually operated. The operating handle should
give a clear trip indication.

&
Miniature circuit breaker ([MCB) shall conform to IEC: 898-1987 and
1S:
8828.

RELAYS
All relays and timers in protective circuits shall be flush m

panel front with connections from the inside. They
transparent dust tight covers removable from the front. A § 0




1.71

1.7.2

1.7.3

1.7.4
1.7.5

1.7.6

1.8
i.8.1

182

1.8.3

1.8.4

1.8.5

rated

relays shall have a draw cut construction for easy replacement from
the front. They shall either have built-in test facilities, or shall be

provided with necessary test blocks and test switches located
immediately below each relay. The auxiliary relays and timers may be
furnished in non-draw out cases.

All AC relays shall be suitable for operation, at 50 Hz with 110 Volts
VT secondary and 1 Amp or 5 Amps CT secondary.

All protective relays and timers shall have at least two potentially free
cutput contacts. Relays shall have contacts as required for protection
schemes, Contacts of relays and timers shall be silver faced and shall
have a spring action. Adequate number of terminals shall be available
on the relay cases for applicable relaying schemes.

All protective relays auxiliary relays and timers shall be provided with
hand reset operation indicators (Flags) for analysing the cause of
operation.

All relays shall withstand a test voltage of 2 kV (rms) for one minute.

Metor starters shall be provided with three elements, ambient
temperature compensated, time lagged, hand reset type overload
relays with adjustable settings, The setting ranges shall be properly
selected to suit the motor ratings. These relays shall have a separate
black coloured hand reset push butten mounted on compartment door
and shall have at least one changeover contact.

All fuse-protected contactor-controlled motors shall have single
phasing protection, either as a distinct feature in the overload relays
(by differential movement of bimetallic strips), or as a separate device.
The single phasing protection shall operate even with 80% of the set
current flowing in two of the phases.

CONTACTORS \
Motor starter contactors shall be of air break, electromagnetic type
for uninterrupted duty as per [S:13947 (Part 4).

Contactors shall be double break; non-gravity type and their main
contacts shall be silver faced.

Direct on-line starter contactors shall be of utilisation category ACZ,
These contactors shall be as per 15:13947 (Part 4),

Each gontactor shall be provided with two (2) normally open {(NO) and
two (2) normally clese {(NC) auxiliary cq'ntacts.

. Yy
Operating coils of contactors shall bg of 240V AC Unless otherwise
specified elsewhere. The Contactors shall operate satisfactorily
between 85% to 110% of the rated voltage. The Contactor shall drop
out at 70% of the rated voltage. y
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1.12.2

INSTRUMENT TRANSFORMERS

All current and voltage transformers shall be compietely encapsulated
cast resin insulated type suitable for centinuous operation at the
temperature prevailing inside the switchgear enclosure, when the
switchboard is operating at its rated condition and the outside
ambient temperature is 40°C.

All instrument transformers shall be able to withstand the thermal
and mechanical stresses resulting from the maximum short circuit and
momentary current ratings of the associated switchgear.

All instrument transformers shall have clear indelible polarity
markings. All secondary terminals shall he wired to a separate
terminal on an accessible terminal block where star-point formation
and earthing shall be done,

Current transformers may be multi or single core type. All voltage
transformers shall be single phase type. The Bus V¥Ts shall be housed
in a separate compartment,

All ¥Ts shall have readily accessible HRC current limiting fuses on
both primary and secondary sides.

INDICATING INSTRUMENTS

2
All meters shall be digital, flush mounted on panel front.
CONTROL & SELECTOR SWITCHES

Control & Selector switches shall be of rotary type with escutcheon
plates clearly marked to show the function and positions. The
switches shall be of sturdy construction suitable for mounting on
panel front. Switches with shrouding of live parts and sealing of
contacts against dust ingress shall be preferred.

Circuit breaker selector switches for breaker Controlled motor shall
have three stay put positions marked Switchgear’, *Normal' and
"Trial' respectively. They shall have two contacts of each of the three
positions and shall have black shade handles.

Contacts of the switches shall be spring assisted and shall be of
sujtable material to give a long trouble-free service.

The contact ratings shall be at least the following :

(i) Make and carry continuously 10 Amp.

(ii)  Breaking current at 220V DC 1 Amp (Inductive)
AIR BREAK SWITCHES

Air breaker switch shall be of the heavy duty, single throw group
operated, load break, fault make type complying with [5:4064,

The Bidder shall ensure that all switches are adequately
be fully protected by the associated fuses during
operating conditions such as overload, locked motor, s
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1.12.4
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1.13.3

1.13.4

1.13.5

1.14
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1.14.2

i.14.3

Switch operating handles shall be provided with padlocking facilities
to lock them in "OFF' position.

Interlocks shall be provided such that it is possible to open the cubicle
door only when the switch is in "OFF’ position and to close the switch
only when the door is closed. However suitable means shall be
provided to intentionally defeat the interlocks explained above.

Switches and fuses for DC control supply and heater supply wherever
required shall be mounted inside the cubicles.

PUSH BUTTONS

Push-buttons shall be of spring return, push to actuate type. Their
contacts shall be rated to make, centinuously carry and break 104 at
240V and 0.54 {inductive) at 220V DC.

All push-buttons shall have one normally open and one normally
closed contact, unless specified otherwise, The contact faces shall be of
silver or silver alloy.

All push-buttons shall be provided with integral escutcheon plates
marked with its function.

The colour of the button shall be as follows:

(i) GREEN : For motor START, Breaker CLOSE
(i) RED : For motor TRIP, Breaker OPEN
{iii) BLACK: For overload reset.

All push-buttons on panels shall be located in such a way that Red-
push-buttons shall always be to the left of green push-buttons.

INDICATING LAMPS

Indicating lamps shall be of the panel mounting cluster LED type. The
lamps shall have escutcheon plates marked with its function,
wherever necessary.

Lamps shall have translucent lamp-covers of the following colours, as
warranted by the application:

(i) RED : For motor ON, Breaker CLOSED

Eii] GREEN : For motor OFF, Breaker OPEN

ifiy WHITE : For motor Auto-Trip

(iv] BLUE : For all healthy conditions (e.g. control
supply, and also for 'SPRING CHARGED"

(v) ﬂIMBER : For all alarm conditions (e.g. overload)

Also

For ‘SERVICE’ and “TEST" positions
indicators. ' :

Lamps shall be easily replaceable frem the front of the cubi
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1.16.4
1.16.5

1.16.6

indication lamps should be located just above the associated push
buttons/caontrol switches. Red lamps shall invariable be located to the
right of green lamps. In case a white lamp is also provided, it shall be
placed between the red and green lamps along with the centre line of
control switch/push button pair. Blue and Amber lamps should nor-
mally be located above the Red and Green lamps.

When associated with push-buttons, red lamps shall be directly above
the green push button, and green lamps shall be directly above the red
push-button. All indicating lamps shall be suitable for continucus
cperation at 90 to 110% of their rated voltage.

FUSES

Al} fuses shall be of HRC cartridge fuse link type. Screw type fuses shall
not be accepted, Fuses for AC Circuits shall be of class 2 type, 20 kA
(RMS) breaking current at 415V AC, and for DC circuits Class 1 type 4
kA breaking current.

Fuses shall have visible operation indicatoers.

Fuses shall be mounted on fuses carriers, which are mounted on fuse
bases, wherever it is not possible to mount fuses on carriers fuses
shall be directly mounted cn plug in type of bases. In such cases one
set of insulated fuses pulling handles shall be supplied with each
switchgear.

Fuse rating shall be finalized during detail engineering.
TERMINAL BLOCKS

Terminal blocks shall be of 750 Velts grade and have continuous
rating to carry the maximum expected current on the terminals. It
shall be complete with insulating barriers, clip-on-type/stud type
terminals for Control Cables and identification strips. Marking on
terminal strip shall correspond to the terminal numbering on wiring
on diagrams. [t shall be similar to "ELEMEX' standard type terminals,
cage clamp type of Phoenix or WAGO or equivalent

Terminal blocks for CT and VT secondary leads shall be provided with
test links and isolating facilitias. CT secondary leads shall be provided
with short c¢ircuiting and earthing facilities. It shall be similar to
“Elem.' “CATD' - Type.

In all circuit breaker panels at least 10% spare terminals for external
connections shall be provided and these spare terminals shall be
uniformly distributed on all terminal blocks. Space for adding another
10% spare terminals shali also be available.

All terminal blocks shall be suitable for terminating on each side.
All terminals shall be numbered for identification and gmuped
according to the functien. Engraved white-on-black labels s :

provided on the terminal blocks.

Wherever duplication of a terminal block is necessa
achieved by solid bonding links.
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Terminal blocks shall be arranged with at least 100 mm clearance
between two sets of terminal block. The minimum clearance between
the first row of terminal block and the associated cable gland plate
shall be 250 mm.

NAME PLATES AND LABELS

DC distribution boards shall be provided with prominent, engraved
identification plates. The module identification plate shall clearly give
the feeder designation.

All name plates shall be cof non-rusting metal or 3-ply lamicoid with
white engraved lettering on black back ground. Inscriptions and
lettering sizes shall be subject to PURCHASER approval.

Suitable plastic sticker labels shall be provided for easy identification
of all equipments, located inside the panel/module. These labels shall
be positioned so as to be clearly visible and shall give the device
number as mentioned in the module wiring drawings.

SPACE HEATER

Space heater shall be provided in all the boards for preventing
harmful meoisture condensation.

The space heaters shall be suitable for continuous operation on 240V
A(, 50 Hz, single phase supply, and shall be autematicaily controlled
by thermostats. Necessary isolating switches and fuses shall alsc be
provided.

CONTROL AND SECONDARY WIRING

All switchboards shall be supplied completely wired internally upto
the terminal blocks ready to receive Purchaser's control cables.

All inter cubicle and inter panel wiring and connections between
panels of same switchbeard including all bus wiring for AC and DC
supplies shall be provided by the supplier.

All internal wiring shall be carried out with 1100 V grade, single core,
1.5 square mm or larger stranded copper wires having colour coded,
PVC insulation. CT circuits shall be wired with 2.5 square mm copper
wires. Voltage grade and insulation shall be same as above,

Extra-flexible wires shall be used for wiring to device mounted on
moving parts such as hinged doors,

All wiring shall be properly supported, neatly arranged, readily
accessible and securely connected to equipment terminal? and
terminals blocks.

POWER CABLES TERMINATION

The gland plate shall be of removable type and shall cover the £
cable alley. Supplier shall ensure that sufficient space is proviga
all cable glands. Gland plates shall be factory-drilled according-ti'el®
cable gland sizes and number which shall be informed to the S' : ‘
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during detail engineering. For all single core cables, gland plates shall
be of non-magnetic Material.

TYPE TESTS

Type tests reports on Panels (Switchgear and Control gear assemblies)
as per [§ 8623 Part-1 shall be submitted during engineering. :

i} Verification of temperature rise limits.

if) Verification of the dielectric preperties.

iit) Verification of short circuit strength.

iv) Verification of the continuity of the protective cirquit.
v) Verification of clearances and creepage distances,

vi) Verification of mechanical operation,

vii) Verification of degree of protection.

ERECTION, TESTING AND COMMISSTONING
Mot applicable.
SPECIAL TOOLS AND TACKLES
Not applicable.
EQUIPMENT TO BE FURNISHED

The Bill of Materials shall be as under, These are minimum indicative
requirement of the system. The necessary auxiliary relays, push
buttons and indicating lamps shall be provided as per scheme
requirement. Any other item/component required for efficient and
reliable operation shall be deemed to be included in supplier's scope.
The scheme shall have provision for remote annunciation for the
followings:

{a) Station LT (415V) AC incomer supply unhealthy.
b) 220V DCDB U/V, 0/V & Earth leakage relay cperated.
¢) DG setstart.

td) DG set protection operated.

1.24.2 Circuit Breaker for Motor control Feeder

1.24.3

1244

One {1) Triple pele Circuit Breaker complete with accessories, and

power operated mechanism.

;
DC Metering and Protection

@) One(l) Voltmeter 0-220 V for 220V DC

j DB/Voltmeter 0-75V DC for 50V DCDB
(i)  One (1) Three (3) position voltmeter selector,

(ili) One{1) Instantaneous under voltage relay.




(ivy Ome(1) Instantaneous over voltage relay.

(v) Cne(1) Earth leakage relay.
1.24.5 DC Incomer [ &Il and Bus Coupler from Battery & Chargers
(i) One(l) Double pole 220V DC MCCB for each incomer
from Battery.
(i) One(1) Digital ammeter from each incomer
(iii) Omne(l) [xgital Voltmeter from each incomer
1.24.6 Out going Feeder MCB
Forty (40) 16 A, Double pole MCB (Equally distributed between the
buses}
1.25 PARAMETERS
1.25.1.1 DC System Z Wire, unearthed.
(a) System 220V £ 10%.
voltage
()  FaultLevel 4 kA,
3! System S50V + 109%.
Voltage

(d}  FaultLevel --

1.25.2 Control Supply Voltage
(a} Trip and closing 220V DC Unearthed.
coils
(b}  Spring charging 220V DC Unearthed.
1.25.3 Cubicle Data
1.25.3.1 Busbar Rating
(2) Continucus 6004,
{b)  Shorttime (1 sec. 20 KA.
' kA [rms)

{c) Ambient Temperature 40°C.
{d) One Minute Power Frequency Withstand
(i) Power Circuit 2500 Volts (rms).



(i)  Contrel Circuit 2500 Volts (rms).
1.25.3.2 Cubicle Colour Finish

(a) Interior : Glossy white.

{b)  Exterior Light Grey shade Ne.631 of IS:5.

1.25.4 MOULDED CASE CIRCUIT BREAKER

AC System DC System.
(a) No.ofpoles 4 2.
(b)  Voltage & Frequency 415V + 109%, 220V.
50 Hz + 5%
(c)  Rated Operating Duty P2 P2.
(A}  Symmetrical inter- 20 kA (RMS) 4 kA.
rupting rating
(e)  No. ofauxiliary 2NC&2NC 2N0 & 2 NC.
contacts
(1) Short Circuit
breaking current
)] AC Component Z0 kA (RMS) As perIS.
(i) DCComponent As per AsperlS
' 513947
1.25.5 Meters '
(a]  Accuracy class 2.3,
(b)  One minute power 2.0,
frequency withstand
test voltage in KV

=ViCE
&‘59 = DO






