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BESCOM

BANGALORE ELECTRICITY SUPPLY COMPANY LIMITED
(Wholly owned by Government of Karnataka Undertaking)

TECHNICAL SPECIFICATION FOR INSULATION PIERCING
CONNECTORS, ANCHOR (DEAD END) & SUSPENSION ACCESSORIES &
OTHER ACCESSORIES FOR AERIAL BUNCHED CABLES FOR WORKING
VOLTAGE UPTO AND INCLUDING 1100 VOLTS.

1.0 SCOPE

This specification covers the design, manufacture, assembly, testing and supply of
Accessories for anchoring, suspending & making connections to Aerial Bunched Cables
rated 1100 volts and insulated with cross-linked polyethylene.

2.0 STANDARD

The design, performance and test requirements shall confirm to this specification
and the following standards. However in case of any conflict, the requirements of this
specification shall prevail.

1.0 NFC 33-020 Insulation Piercing Connectors
2.0 NFC 33-004 Electrical Ageing Test

3.0 NFC 33-040 Suspension Equipments

4.0 NFC 33-041 Anchoring Devices

5.0 1514255 LV Aerial Bunched Cables

The Devices shall also be compatible with the cables of sizes & dimensions as
defined in the Cable Specifications for the cables with which they are intended to be
used.

3.0 CABLE DATA

The standard sizes and characteristics of the phase and street lighting conductors,
messenger wires shall be as specified in IS: 14255-1995.

The Accessories of LT XLPE Insulated Aerial Bunched Cables (ABC) with insulated
messenger cum neutral are specified below:

a) The ABC accessories should be of proven design with minimum 2 years record of
satisfactory operation with a major utility. Order copies and Performance
Certificates should be enclosed with the offer.

b) Since ABC accessories are to be used with insulated neutral-cum-messenger,
their design should incorporate specific features to prevent damage to the
insulation which meeting the required electrical, mechanical & thermal
requirements.
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4.0

c) All mechanical, electrical & thermal ratings should meet or exceed 90% of the
corresponding ratings of the cable, or the values specified herein, whichever are
more stringent.

d) The accessories should provide “Double Insulation” so that a single point failure
of insulation will not result in the system tripping.

THE ABC ACCESSORIES

The ABC Accessories shall consist of the following;:

Insulation Piercing Connectors (IPC) . | For making tap-off/branch
* | connectors/service connector to an ABC line.

For fitting onto a pole for anchoring the end

b) | Anchoring Assembly (AA) : | of alength of ABC, or for a major change in
direction.
For supporting a length of ABC at an

c) | Suspension Assembly (SA) : | intermediate pole in a length, with small
angle of deviation.

d) | Service clamp (SC) For anchor Insulated service lines
(armoured or unarmoured)

e) | Transformer Connections : | For connection to the transformer bushing.

£ . For Phases, neutral messengers & Street

) | Junction Sleeves s
lighting conductor.
ABC Service Main .| For Distribution of multiple no. of Service
8) Distribution Box * | Connections from Main AB cable.
. For fixing clamps to pole through aluminium
h) | Stainless steel strap & buckles bracket ffc;)r deag endp& suspens%on clamps.
5.0 Insulation Piercing Connectors (IPC)

Insulation Piercing Connectors (IPC) are used for making Tee/Tap-off/

Service connectors to an ABC/Bare Overhead Line. Insulation Piercing

Connectors are designed to make a connection between the uncut main

conductor and a branch cable conductor without having to strip either cable to

expose the conductor instead the tightening action of the IPC will first pierce the

Insulation, then make good electrical contact between the main end and branch

conductor while simultaneously insulating and sealing the connection.

5.1

Constructional Features of IPC.
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The housing shall be made entirely of mechanical and weather resistant plastic
insulation material and no metallic part outside the housing is acceptable except
for the tightening bolt.

Any metallic part that is exposed must not be capable of carrying a potential
during or after connector installation.

Screws or nuts assigned for fitting with IPC (Insulating Piercing connector), must
be fitted with torque limiting shear heads to prevent over tightening or under
tightening (min & max torque values to be specified by Manufacturer).

The IPC must perform piercing and connection on Main and Branch cable
simultaneously using single bolt for tightening as multiple bolts do not ensure
even tightening.

The IPCs shall be water proof and the water tightness shall be ensured by
appropriate elastomer materials and not by grease, gel or paste alone.

Design of IPC should be such as to not cause damage to insulation of adjacent
conductors due to vibration and relative movement during service.

All the metallic parts of the connector should be corrosion resistant and there
should not be any appreciable change in contact resistance & temperature after
overloads & load cycling.

e The contact plates should be made of tinned copper/aluminium alloy.

e Connector teeth should be factory greased & sealed to retard water or
moisture ingress & corrosion.

e The Insulation material should be made of weather & UV resistant
reinforced polymer.

e The outer metallic part should have potential free tightening bolts to allow
safe installation on live lines.

5.2 Mechanical Tightening and Electrical Continuity:

Connectors shall be tightened up to 70% of the minimum torque indicated by the

Manufacturer. At this torque electrical contact should have occurred between
conductors to be joined. Then connectors shall be tightened up to the breakdown of the
shear heads and lastly, upto 1.5 times the maximum torque indicated by the
manufacturer, and there shall be no breakdown of any part of the connector or the core
conductor.

Maximum rated torque shall not exceed 20 N.m for conductor <95 sq.mm and 30

for >95 but <150 Sq.mm. Tightening screws shall have hex. Heads of 10 mm, 13 mm or
17 mm only.

5.3 Effect of Tightening on Main Core of IPC:
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The connector shall be fitted approx. at the center of the main core, which is secure
between two anchoring points 0.5 mtr. To 1.5 mtr. apart. At the time of fitting the
connectors, the main core shall be under longitudinal tension at 20% of the load

indicated in Table-1:

Table -1
Nominal Cross - section (Sq mm.) Tensile Strength (Newton)
16 1200
25 1800
35 2500
50 3500
70 5000
150 10000

Tensile strain shall be increased to the full value indicated in the Table 1 and held
minute. There should be no breakdown of the core conductor.

5.4 Effect of Tightening on Branch Core of IPC

Test specimen shall be made up as in clause 5.3 except that this shall be do the
smallest cross sections of main and branch conductors within its range.

An increasing tensile load shall be applied to the Branch Conductor along the axis
of the recess for the Branch cable. Load shall increase at 100 - 500 N/minute until it
reaches the value specified in the Table 2 and maintained for 1 minute. No slippage or

breaking of conductor shall occur.

Table - 2

Nominal Cross - section (Sq mm.)

Tensile Strength (Newton)

16(Alu) 290
25 450
35 & above 500
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5.5 Dielectric & Water Tightness Test of IPC

1.

2.

The connector is tightened up to the minimum torque indicated by the
manufacturer.
Connectors are mounted on

) Minimum cross section of main core.
. Maximum cross section of main core.

In each case Branch is of minimum cross section.

Protection caps for the branch cable are to be used in accordance with the
requirements of clause 5.1.7. An additional water tight cap of any design may
be used to seal one end of the main cable if it is immersed under water. No
additional gel or any protection is to be provided while installing connector.

The entire assembly shall be immersed at a depth of approx. 30 cms. For 30
minutes with the free ends of main and branch cable out of water.

An AC voltage of 6 kV shall be applied between the water bath and each of the
cores in turn for 1 minute. There shall be no flashover or electrical tripping
with a trip setting of 10 mA + 0.5mA.

5.6 Electrical & Ageing Test of IPC.

1. Any one of the two test configurations are used according to Table 3
with the Connections tightened to the minimum torque specified by
their manufacturers and resistance recorded.

Table - 3
Configuration Main core cross section Branch core cross section
g Tensile Strength (K.N)
1st Configuration Minimum main Maximum branch
2nd Configuration Maximum main Maximum branch

2. The configurations are subjected to 200 heat cycles by injecting suitable current
into them. In each cycle the temperature of the branch conductor shall be raised
from ambient to 120 + 5°C as, measured by a thermocouple.

3. The duration of each heating cycle is chosen to maintain a sufficiently steady

temperature of 120 + 5°C for 15 minutes. The duration of each cooling cycle is
chosen to bring the conductor temperature to within 2°C of ambient. The test
configuration shall have 6 IPC connected in 3 parallel loops of main and branch
with three such loops being in series. The initial scatter between the six value
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for connector resistance (one value for each connector) at cycle zero shall be
lower than or equal to 0.30

Nominal heating current is indicated in the Table-4. It shall be permissible to
accelerate the temperature rise by using a current up to 1.5 times the nominal
current and to accelerate the cooling period by use of a fan or air blower.

Table - 4
Nominal Cross - section (sq. mm.) Nominal Heating Current (A)
16 102
25 139
35 175
50 225
70 283
95 350
120 412
150 480
185 545
240 670

The over current test of Clause 5.1.9 shall be done after 50 cycles if the
connector is a safety connector designed to ground a phase connector while the
line is being worked on.

At the end of the 200 cycles the resistance shall again be measured. It shall not
differ from the initial value by more than 12%. For each connector, maximum
and minimum of difference between reference core temperature and connector
temperature shall be within+_10 C of mean of difference between the reference
core temperature and connector temperature. Maximum temperature of nay
connector should not exceed reference core temperature.

5.7 Over Current Test of IPC (as applicable to size):

Over current test is required to establish the performance of Safety Connectors that
are intended to provide a safe path to ground for the phases while the line is
de-energized for working. It establishes the performance of the connector under short
term over load conditions. Over Current Test of IPC: This test is applicable for network
connectors since it may be subjected to overloads or short circuits which are not

restricted by protection devices.

o After the first 50 cycles of clause 5.6.2, the connectors are subjected to 4 over

currents of 1 sec duration each.

e The conductor temperature at the start of the over current test should be not

more than 350C.
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e Current density during over current shall be 100 A/Sq mm for Aluminium and
95 A/Sq mm. for Aluminium - Alloy Conductor.

e Variation in time of over current is permissible between 0.85 sec & 1.15 sec.,
provided if maintains the relationship 12t = K where,

I =rms value of over current in Amps.
t = time in seconds
K= Constant

o After the over current test the electrical ageing test shall be resumed.

6.0 Anchoring Clamp for Insulated Messenger:

The clamps should be designed to Anchor LT-AB cable with insulated messenger.
The clamp should consists of an Aluminium alloy corrosion resistant casted body or
climatically resistant polymer material, bail of stainless steel and self adjusting plastic
wedges which shall anchor/hold the neutral messenger without damaging the
insulation.

e No losable part in the process of clamping arrangement

e The clamp should conform to the standard NFC 33041 and 33042 or

e equivalent LS. if any.

e The clamp body should be made of corrosion resistant Alluminium alloy or
climatically resistant polymer material, bail should be of stainless steel and
wedges should be weather and UV resistant polymer. A Ultimate tensile
strength of the clamp should not be less than 15 kN for 50/70 sq.mm insulated
messenger wire / 10 KN for 25/35 sq.mm insulated messenger wire.

e Slip load of the clamp should not be less than the values specified in clause
4.0.c and Table 6 of the standard for various sizes.

Anchoring assemblies are used to firmly attach the messenger of ABC to a support and
transmit the mechanical tension.

e at the end of a run or to the supporting structures
e ata major change in direction.

6.1 Each Anchoring Assembly shall include.
¢ One number tension bracket.
¢ One number wedge type tension clamp

e Flexible Rope for fixing tension clamp to bracket.

Anchoring assemblies shall be supplied in sets to ensure compatibility of the
materials against corrosion or wear of moving parts.

6.2 Tension Bracket of AA
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The tension bracket shall be made out of a single piece of Aluminium alloy suitable
for attachment to a pole either by

b) 16mm (galvanized) steel bolt (s) or

c) Two stainless Steel straps of 20 +_0.2x 0.7 +_0.5mm and buckle with aluminium
bracket. The SS strap shall have tensile strength of 7.5KN min, elongation 30%
min, finish of 2B, and of corrosion & wear resistant stainless steel material.

Material = S5202, Raw material Composition tolerance= As per ASTM “A480’

The tension bracket should be designed to ensure the Flexible rope cannot slip out
at any angle. The inner side of the bracket should be min 100 mm from the surface of the
pole.(NFC-33-041)

The tension bracket should be rated and tested for the loads specified in Table-5.
The load shall be applied at an angle of 45° from the normal to the surface of mounting
of the bracket.

The bracket design should be in such a way that minimum distance between the
pole and the anchoring clamp fixing point shall be 100+_20mm.

The Rope should be of length to maintain at least 150mm distance between bracket
and body clamp and shall have sufficient mechanical strength to withstand the
mechanical test for the complete assembly tests in this specification.

Table - 5
Load for Load for
Conductor Size deformation deformation
(Sq mm.) Rating <10mm <30mm & no-
(Newtons) break
(Newtons)
25-35 1500 Kg 12,000 15,000
50-95 2000 Kg 15,600 19,500
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6.3

1.

Flexible Rope of AA

The Anchoring assembly shall be supplied with a stainless steel flexible Rope
to connect the Tension Clamp to the Tension Bracket.

The rope should have sufficient flexibility to ease the torsional movement of
the ABC System.

The Rope should be pre-fitted with compression type end fittings to secure the
tension clamp or through any other suitable means.

A wear resistant moveable saddle should be un-loosably fitted on the Rope to
prevent abrasion at the point of fitting into the tension bracket.

Rope should have sufficient mechanical strength to withstand the mechanical
test for the complete assembly tests in this specification.

6.4 Wedge Type Tension Clamp of AA

1. Wedge type clamps shall be used for clamping the messenger without
damaging the insulation.
2. The clamp shall be capable of clamping an uncut messenger so that it can
continue without break to the connecting point or next span.
3. The clamp shall be fully insulating type of mechanical and weather resisting
thermoplastic.
4. No bolts or loose parts are allowed as part of the Clamping system.
5. No tools shall be needed for fitting the messenger into the clamp.
6. The clamp shall be self tightening and capable of holding without slippage the
load specified in the Table-6.
Table - 6
Conductor size T start T final
] Rating (kg) (I1Minute) (IMinute)
Sq mm Dia (mm) (Newtons) (Newtons)
25-35 8-11 1000 8,000 10,000
50-70 12-14 1500 12,000 15,000
70-95 13.5-16 2000 12,000 15,000

After fitting the insulated messenger in the clamp, load T start will be held for 1
minute & then load increased to T final at rate between 5000 - 7,500 N/ mtr. In each case
there shall be no breakdown of any part of clamp and slippage of messenger in relation
to the clamp.
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6.5 Voltage Test on Clamp of AA

Voltage test is carried out on anchor clamps to ensure no damage is caused to
the insulated messenger.

A conductive rod of dia. corresponding to the average dia. that can be
accommodated in the clamp is fitted into the clamp, protruding by approx.
50mm at each end of the tightening piece.

The rod and clamp is subjected to tensile load as stated in Table 7 below when
fixed to a support in its normal manner.

Table - 7
Conductor Size Normal Load Applied
Sq mm Dia (mm) Rating (kg) (N)
25-35 8-11 1000 2000
50-70 12-14 1500 4000
70-95 13.5-16 2000 6000

A power frequency voltage of 6 kV is applied for 1 minute between the rod and
conductive part of the clamp, or fixation point in absence of conductive part.

No breakdown or flashover shall occur. There shall be no tripping due to
leakage with a setting of 10 + 0.5 mA.

6.6 Endurance under Mechanical & Thermal Stress of AA

Test is done on clamp with largest cable in its range and also to comply
with loads specified in table 8 of the standard.

A neutral messenger is fitted between two anchor clamps, with clamp spacing
approx. 5 mtr. & 1 mtr. Of messenger protruding from the end. Marks are
made to enable measurement of slippage.

The sample is subjected to 500 cycles of 90 minutes each as described below
Messenger temperature is raised by passing an AC current to 60 +30C within
15 minutes. This temperature is maintained for at least 30 minutes to give a

total heating period of 45 mts. Per cycle.

Messenger is allowed to cool naturally to ambient for further 45 minutes to
complete 90mts. Cycle time.

Mechanical load is applied during the cycle as per table 8 below. Load F1 is
applied throughout the cycle, except for a short period of 5 sec. to 60 sec. when
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it is gradually increased from F1 to F2 at any time during the last 15 minutes of
the 90 minute cycle.

Table - 8
Conductor size Rating (kg) F1 (Newtons) F2 (Newtons)
Sq mm Dia (mm)
25-35 8-11 1000 2,200 5,000
50-70 12-14 1500 4,000 7,500
70-95 13.5-16 2000 4,500 10,000

7. There should be no slippage greater than 4 mm after 2 cycles or greater than 8

mm after 500 cycles.

Voltage test is done at the end of the 500 cycles by immersing the test specimen
of neutral messenger and clamps in water of resistively not less than
200 Ohm mtr. For 30 minutes.

A voltage of 10 kV ac is applied for 1 minute between messenger and water
bath using a trip setting of 10 + 0.5 am. There should be no breakdown or

tripping.

7.0 Suspension clamp for insulated neutral messenger:

The clamp should be designed to hang L.T - AB cable with insulated neutral
messengers. The neutral messengers should be fixed by an adjustable grip device. A
movable link should allow longitudinal and transversal movement of the clamp body.

No losable part in the process of clamping arrangement.

The clamp should conform to the standard NFC 33040 or equivalent LS, if any.
The clamp and the link made of Polymer should provide an additional
insulation between the cable and the pole.

The clamps and movable links should be made of weather and UV resistant
glass fibre reinforced polymer.

Clamps should be fixed with pole by eye hook / aluminium bracket by means
of movable link securely fitted. Bracket should be made of corrosion resistant
alluminium alloy. Or, Clamp should be fixed with pole by SS bands plus
bracket.

Ultimate tensile strength of the clamp should not be less than 15 KN for 50/70
sq.mm. Insulated messenger wire 10 KN for 25/35 sq.mm. insulated messenger
wire.

Suspension Assembly is used for supporting an ABC by installation on the
messenger at an intermediate point of support such as a pole. It can accommodate small
angles of deviation up to 30°.
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Each Suspension Assembly shall consist of :

e One number Suspension Bracket.
¢ One number moveable (articulated) connecting link.
e One number Suspension Clamp.

Suspension Assemblies shall be supplied in sets to ensure compatibility of the
materials against corrosion or wear of rotating/moving parts.

7.1 Suspension Bracket of SA

The Suspension Bracket shall be made from single piece aluminium alloy suitable
for attachment to a pole by either.

a) 16 mm galvanized steel bolt or
b)  Two stainless steel straps.

The Suspension Bracket shall be provided with an upper bulge to prevent the
clamp from turning over on the Bracket for more than 45° from the horizontal or to
within less than 60 mm from the pole / fixing structure.

The Suspension Bracket should be so designed to ensure that the articulated link
cannot slip out of it.

Suspension Brackets shall be designed to withstand a load applied at the anchoring
point of the movable link as per Table - 9 below without deformation of more than
10mm or breakdown at 330 below horizontal (there should be no longitudinal
component of load parallel to the plane of fixing).

Table - 9
Conductor Size .
Norm;;(l Rating Load Applied (N)
Sq mm Dia (mm) (kg)
25-54 8-15 1500 12,500
70-95 13-17 2000 14,000
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7.2 Movable (Articulated) Link of SA

Movable Links are used between the Suspension Bracket and Suspension Clamp to
allow a degree of movement and flexibility between the two.

Moveable Links should be made fully of insulating type of mechanical and
weather resistant thermoplastic. A metallic wear resistant ring should however be fitted
at point of contact between the Suspension Bracket and the movable link.

The Movable link should be unloosably fitted to the Bracket and the Clamp.

7.3 Suspension Clamp of SA

Suspension Clamps are used for locking the messenger of the ABC bundle
without damaging the insulation or allowing the messenger to become
dismounted from the fitting.

The Suspension Clamp shall accommodate messenger wires from 25 -54 sqmm
and 70-95 sq.mm as in Table 9 above.

The Suspension Clamp shall be made fully of insulating type of mechanically
strong and weather resistant plastic.

Bolts should not be used for clamping / locking the messenger in the Clamp.
There shall be no losable parts in the Suspension clamp.

The Suspension Clamp should be unloosably fitted to the rest of the
Suspension Assembly.

7.4 Mechanical Test on Clamp of SA

The Sub Assembly shall be subjected to a vertical load applied as per drawing in
accordance with Table-10. There shall be no breakdown or permanent deformation at
load T initial for 1 minute or when the load is increased to T final and released.

Table - 10
Conductor size T start T final
Rating (kg) (IMinute) (IMinute)
Sq mm Dia (mm) (Newtons) (Newtons)
25-54 8-15 1500 9,600 12,000
70-95 13-17 2000 12,800 16,000
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Fig A

A sample messenger shall be fitted into a fixed suspension clamp and subjected to
a gradually applied longitudinal load of 300 N. There shall be no permanent slippage.

7.5 Voltage Test of SA

A copper foil is wrapped at the clamping point around the maximum size of
messenger allowed in that clamp. An ac voltage of 6 KV is applied between the
copper foil and nearest conductive point of the clamp or into its absence to the point of
fixation. The voltage should be withstood for 1 minute without breakdown or flashover.

7.5 Test Under Mechanical & Thermal Stress (as applicable)

The test specimen is made up of approx. 10mts. Of messenger wire strung between
two anchor clamps with a Suspension Clamp fixed in the middle. Masses of 40 Kg. are
suspended at a distance of 1-2mtr. On either side of the Suspension Clamp with a fixing
mechanism of mass 2 + 1 Kg.

The specimen is subjected to 500 cycles of 90 minutes each. Each cycle consists of
the following;:

a) For first 75 minutes a constant longitudinal tension of 4000 N is applied to the
messenger for rating of 1500 Kg. and of 4500 N rating of 2000 Kg. while 64
cycles right and left oscillation are produced on the clamp 320 on either side of
the vertical.

b) During the first 45 minutes an intermittent current of 4-5 A/sq.mm is applied
to maintain the conductor temp at 60 + 3 O C.

¢) During the next 45 minutes of the cycle the conductor is allowed to cool down
naturally to the ambient.

14 off 32




d) At the 75th minute, after having completed 64 oscillations, the oscillations are
stopped and the longitudinal tension is increased to 7500 N for 1500 kg. Rating
and 10000 N for 2000 Kg. Rating.

5.3.9.3 - No messenger slippage should occur within the Suspension Clamp during

the 500 cycles.

5.3.9.4 - At the end of the 500 cycles, the messenger is immersed in water for 30
minutes. It is then tested to withstand 10 kV ac for 1 minute with a trip setting of
10 + 0.5 mA. There should be no breakdown or flashover.

8.0

Acceptance Tests

81 The following shall constitute Acceptance Tests for Insulation Piercing
Connectors (IPC) : (* please refer table below)

Visual *

over-tightening **

Effect of Tightening on Main Core **

e Effect of Tightening on Branch Core **

Dimensional (as per SCD and overall dimensions submitted with
Tender Offer)*

Electrical Ageing Test ***
Dielectric and Water Tightness Test. **
Mechanical Tightening Test for shear head behavior, electrically continuity and

The above tests are to be carried out as per sampling plan below. However
electrical ageing test on IPC (marked***) is to be done on only one connector of each type

and size.

In case of random failure/defect, double the sample lot is to be drawn and there
should be no failure/defect exceeding half the permissible defects (rounded down)

shown in the chart.

For test Max For test Max
Lot Size marked * permissible Marked ** permissible
Sample Size defects Sample Size defects
Upto 100 2 Nil 2 Nil
101 to 1000 6 Nil 4 Nil
>1001 0.01‘ % sub.]ect to | 0.1% of pieces 4 Nil
min. 6 pieces checked
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8.2

e Visual *

The following shall constitute acceptance tests for Anchor Assemblies:

e Dimensional (as per SCD and overall dimensions submitted with Tender

Offer)*

e Mechanical Test on Bracket**
e Mechanical Test on Clamp **
e Voltage Test *

8.3
e Visual *
¢ Dimensional (as per
Tender Offer)*

SCD and overall

e Mechanical Test on Bracket**
e Mechanical Test on Clamp **
e Voltage Test *

dimensions

The following shall constitute acceptance tests for Suspension Assemblies:

submitted with

The above tests (for AA & SA) are to be carried out as per sampling plan below. In
case of random failure/defect, double the sample lot is to be drawn and there should be
no failure/defect exceeding half the permissible defects (rounded down) shown in the

chart.
For test M issibl For test Max
Lot Size marked * ax ge;mism €| Marked ** permissible
Sample Size crects Sample Size defects
Upto 100 2 nil 1 Nil
101 to 500 5 1 2 Nil
501 - 2500 10 2 2 Nil
501 - 2500 10+02% | 2+10%pfaddl 4 1
sample quantity

9.0 Type Test:

For all accessories, the Type Test Report should be submitted from an Independent
NABL Accredited Laboratory like CPRI or the ILAC MRA signatory Laboratory in case
of a foreign manufacturer covering the following (on any convenient size of fitting of
same design made from the same materials). The type test should not be older than 3
years as on the date of tender opening. The bidder shall submit the type test reports

along with the bid.
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The installation of the connectors shall be done in the laboratory following
instructions provided by the manufacturer. The Test report shall record the embossing
and marking on the connector.

The following shall constitute Type Tests:

9.1  For Insulated Piercing Connectors:

a) Electrical Ageing Test

b) Dielectric and Water Tightness Test.
C) Mechanical Tightening Test

d) Effect of Tightening on main Core

[¢”)
~

Effect of Tightening on Branch core

Over-current Test (if applicable for the size)

9.2  Type Test for Suspension Assembly (SA)

a) Mechanical Test

b) Voltage Test

C) Climatic Aging Test
d) Corrosion Test

¢”)
~

Endurance Test under Thermal & Mechanical Stresses (if applicable)

9.3  Type Tests for Anchoring Assemblies (AA)

a) Mechanical Test

b) Voltage Test

C) Dynamic Test

d) Climatic Aging Test

e) Corrosion Test

f) Endurance Test under Thermal & Mechanical Stresses

GA drawing and approximate dimensions shown in the Annexed drawings are
for illustration purpose only. The bidder/manufacturer shall furnish his drawings
confirming to the technical requirements of this specification.

10.0 SERVICE CLAMP

The clamps should be designed to anchor insulated service lines (armoured or
unarmored) with 2/4 conductors.

J The clamps should be made of weather and UV resistant polymer.

o The service clamp should accommodate cables from 6 mm sq to 35 sq
mm in the same clamp.

J The gripping mechanism shall consist of two insulated self wedges
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that are un-loosable from the body and do not require any hand
tools to grip the cable.

The clamp should conform to the standard NFC 33042 or equivalent 1.S.,
if any. No losable

Breaking Load of the clamp should not be less than 3 KN.

11.0 STAINLESS STEEL STRAP ASSLY

The stainless steel strap assembly shall consist of

a)

Stainless steel strap of size 20+_0.2mm x 0.7+_0.05mm and shall have

tensile strength of 7.5KN min., elongation 30% Min, finish 2B, and the stainless
steel material shall be of corrosion and wear resistant.

b)

The buckle to suit above strap shall be used.

12.0 TRANSFORMER CONNECTION

The connection to the transformer should be made with Pre-Insulated lugs
for phase and street lighting conductors and with an Alluminium Lug for
neutral Messenger. If the Bus-bars-bars are of copper, the Lugs should be
preferably Bi-metallic type.

The Barrel of the lug normally insulated with an Anti-UV black
Thermoplastic tube sealed with a flexible ring. Die reference, size and strip
length are to be indicated on the plastic.

Sizes covered 16-70 & upto 150 m2 Aluminium XLPE insulated cable.

Reference standard NFC 33021 or equivalent I.S. if any.

13.0 JUNCTION SLEEVES (Mid span joints)

The sleeves should be Pre-Insulated for phases, neutral messengers and
street lighting conductors.

Sleeve should be made of Aluminium, insulated with an Anti-UV black
thermoplastic tube hermetically sealed two ends with 2 flexible rings.

Die reference, size and strip length are indicated on the sleeve itself.

Sizes needed: 16-70 & upto 150 mm?2 for Alluminium XLPE insulated cable.

Reference standard: NFC 33021 or equivalent LS. if any.

Design as per furnished drawing or equivalent.

14.0 EYE HOOKS

18 off 32




e Eyelooks should be designed as to hold suspension clamps and Dead end
clamps and to be installed with the pole clamp.
e Eye-hooks should be made of forged Galvanised steel.

e The clamps corrosion resistance should conform the standards 1.S. 2629
& 1.5 2633.

e Bolts and nuts should be made of hot dip Galvanised steel according to VDE
0210 and VDE 0212.

e Ultimate Tensile strength (UTs) of the clamp should 20 KN.

e Design as per furnished drawing.

15.0 SERVICE MAIN DISTRIBUTION BOXES
15.1 Scope

This Distribution Box should be Weather & Moisture Proof with Spring loaded,
Bolt & Nut type Bus Bar system & should be able to carry a current according to
specified capacity. It can have 1/3-phase input & provision of 6 Nos. of 3-phase or 1-
phase outputs. The box should have the provision for special key for locking & Proper
arrangement of sealing. The boxes should be assembled on the pole using Metal Tapes &
Buckles or Bolts. No. of Boxes per pole may vary with supporting arrangement for more
no. of service connections. The Spring used should be of stainless steel having required
capacity to provide suitable pressure in the connector.

15.2 Construction details.

Distribution Boxes should be designed with Bus Bars with spring action contact.
For spring action contact only insertion of the conductor into the specified groove of the
Busbar is sufficient for proper connection. The springs should provide sufficient force to
ensure good contact and are to be made of stainless steel only.

It should be used for multiple connections (3-phase or 1-phase) in low voltage
Distribution Network. The boxes should be suitable for 1/3-phase (4 cores) inputs &
provision for 6 nos. of 3-phase or 1-phase outputs. Bus bars should be with a continuous
pair of contact bars with colour code to facilitate the identification of the correct energy
phase. The minimum clearance between phases shall be 35mm.

The box should be able to incorporate the input or output cable suitable for
incoming cable upto 50 sq mm aluminium and outgoing cables upto 35 sq mm
aluminium.

The Boxes should consist of special type Lock & key system as well as provision
for sealing for complete protection of the service connection contacts. The boxes should
be supplied with mounting channel arrangements.

15.3 Current Ratings
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The maximum current rating should be 140A /200A /250A & concerned authority
should have the liberty to choose among the above ratings as per their requirement.
15.4 Voltage Ratings:

The maximum voltage withstand capacity should be 600V.
15.5 Working Temp

Safe working temperature should be around 90C for Outer Box & 100C for
metallic Bus bars.

15.6 Materials

The box/enclosure shall be made of Injection Molded Glass Filled Fire Retardant
engineering plastic or UV resistant Thermo plastic 2.0 mm minimum thickness, capable
of withstanding boiling water for 10 minutes without deformation of plastic. The heat
deflection temperature of the plastic should be 125°C @ 0.45mpa. The engineering plastic
shall be UV protection & flame/fire retardant made up of Vo as per UL- 94. The color of
the box may be dark grey or as approved by the purchaser.

The Busbars shall be made of EC grade copper and with a total cross section of
75sq. mm approx. The minimum clearance between phases shall be 35 mm.

Moulded casing of Bus Bar shall be made of Nylon glass filled capable of
withstanding fire retardency test (Glow wire test) at 950°C as per Specification No. IEC
Publication 695-2-1

The box shall have built in type hinges, no screws/rivets visible from outside.
Suitable gasket shall be provided all around the cover to ensure sealing.

The box should have built in Earth Plate. The gland plate shall be of metallic with
No of holes equal to the No of circuit provided.

Material used in the manufacturing process of the components of this product
should be specified in the respective product drawings & can be summarized as follows

e Outer Box (Base & Cap) : With UV protection & Flame retardant
characteristics (V,, as per UL 94-Tests for Flammability of Plastic materials
type HB is not acceptable).

e Cable Grommets : Ethyelene-Propylene Rubber :

e Safety Key : PA 6.6 (Nylon).

e Safety Screw : Stainless Steel or Plating Finished steel.

e Ingress protection as per IP 55.

e Bus bars or Terminal Blocks : PA 6.6 (Nylon), Stainless Steel & Copper.
e Button & Cable Holder : PA 6.6 (Nylon) with 50% Glass Fibre.

e Busbar Insulation : Polymide.

15.7 Locking System

The boxes should consist of Special type Lock & Key arrangement as well as
provision for sealing for complete protection of the service connection contacts.
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15.8 TYPE TESTS /Routine/Acceptance Tests.

Type Test Reports have to be submitted for the following tests done on any one
model of similar Distribution Box with total outgoing connections not less than those
required in this tender from any NABL accredited laboratories only. In absence of these
tests the tender will be liable for rejection.

Cla

Test Particulars

No Standard use Requirement Type | Routine | Acceptance
1 | 1514772 7 | Marking T A
AS per specs & . .
2 CTP - | Dimensions T - A
3 | 1514772 9 Protection against electric T R ~
shock
Resistance to aging to humid
4 | 1514772 12 COl"ldlthIlS, to 1ngres.s solid T i i
object & to harmful ingress
of water IP:55
5 | 1514772 13 | Test for mechanical strength T - -
6 | 1514772 14 | Resistance to heat T
7 | 1514772 16 | Resistance to rusting T
8 | 1514772 17 | Resistance to tracking T
1S:14772/ 1EC . o
9 695-2-1 Glow wire test at 95°C T
10 |1s:8623 Verlflca‘tlon of dielectric T
properties
Heat deflection test of 150°C
11 | IS:13411 4t 0.45 MPa T
12 | 18:4249 3.5. | Test for‘self extinguishing T
1 | properties
13 | 1S:11731-11 Flammability test T
Following tests are to be conducted for bus bar
14 Temperature rise at 200 T
Amp
Verification of electric
15 | IS:2683-1 properties of molded casing T
of bus bar at 2.5KV
16 1S:11000-1/ IEC Glow wire test at 95°C of T

695-2-1

molded casing of bus bar
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15.9 G.A. DRAWINGS ETC.

e A drawing / picture clearly showing principal parts & dimensions for all
products should be submitted along with the offer.

e  The principal outer dimensions of each item, 1 x b x w in mm and weight in
kgs should be submitted along with the offer.

e  The Purchaser may call for samples for verification & evaluation purposes.

16.0 GENERAL CONDITIONS OF MANUFACTURE - Annexure - 2

17.0 GTP

The Guaranteed Technical Particulars should be filled up in the given format of
GTP. - Annexure-3 to 5.

18.0. TESTING STANDARD - Given in Annexure 5 & 6.

22 off 32




ANNEXURE -1

METEOROLOGICAL DETAILS

Sl. No. Parameters Unit Value

1. Maximum ambient air temperature 39°C

2. Maximum temperature of air in shade 25°C

3. Maximum daily average temperature 38 °C

4. Maximum yearly average temperature 30°C

5. Maximum yearly weighted average temperature 28°C

6. Minimum ambient air temperature 12°C

7. Maximum relative Humidity 80%

8. Average annual Rainfall 3175mm
9. No. of months of tropical monsoon - (June-Oct.)
10. Maximum wind pressure 100Kg/m2
11. Seismic Zone as per 1S : 1893 - 1984 - I & IV
12. Maximum height above mean sea level 1000Mtrs.
Note:

1)  Any specific meteorological data other than those listed above applicable for a
particular equipment/item will be available in the technical specification for that
equipment/item.

2).  When values specified above contradicts with respective equipment TS, the later
will prevail for that equipment.

3). The atmosphere in the area is laden with industrial and town gases and smoke
with dust in suspension during the dry months and subject to tough colder
months.

4).  Heavy lightning is usual in the area during the months from May to
November.
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ANNEXURE-2

GENERAL CONDITIONS FOR MANUFACTURE

The products shall be in accordance recognized standards used in L.T. ABC or
equivalent L.S,, if any.

Marking :

Each product shall be clearly identified with manufacturer name or
trade mark, reference and capacity of the item and batch no.

Packaging : Manufacturer shall mention the packaging of each item. Installation

Type test:

Instruction should be included in packaging.

Each supplier should provide type test reports with the offer,
carried out in accordance with one of the reference standards in
NABL Accredited or equivalent Laboratory. The reports shall not
be older than THREE years as on the date of tender opening.

Routine test : Supplier shall provide a quality control plan, which will be

Quality :

implemented on each item. The manufacturer should have
complete Routine Test facilities in house. Routine test reports
should be submitted by the manufacturer with inspection call. The
buyer reserves the right to inspect the materials at manufacturer’s
premises before dispatches. The manufacturer shall provide all
facilities for routine tests.

Only ISO-9000 certified manufacturer will be considered for
supply.

Anchoring and suspension clamps should be installable on existing
poles using existing cross arms wherever feasible by means of
hooks, brackets etc. Use of stainless steel straps with buckles
and aluminium bracket = arrangement is also acceptable. If MS
pole clamps are used they should be hot dip galvanized.

All crimping should be done for jointing sleeves etc.,, with
mechanical or hydraulic hand crimping tools.
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ANNEXURE - 3

GUARANTEED TECHNICAL PARTICULARS FOR ANCHOR (DEAD END)
CLAMPS / SUSPENSION CLAMPS SUITABLE FOR INSULATED SERVICE

LINE CABLE.
Sl No Parameters Unit Bidder’s Offer
1 Type of Clamp
2 Name of the Manufacturer
3 Standard
4 Place of Manufacturer
5 Range of conductor size Mm (Dia)
6 Type of design
7 Installation
(with / without disassembly)
3 Type & grade Metallic / Nonmetallic
Material
9 Marking
10 Colour of Nonmetallic parts
11 Dimensions mm
12 Approximate weight kg ke
13 Breaking Load kN KN
14 Test voltage (Min 6 KV AC for 1
minute)
15 | Maximum load holding capacity (Kg.)
Max. vertical load sustained by clamp
16
(Kg.)
17 Max. longitudinal load sustained by
clamp
18 | Is type test report enclosed

ANNEXURE - 4
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GUARANTEED TECHNICAL PARTICULARS FOR INSULATING

PIERCING CONNECTORS (IPC)

Sl For Street For DB For ABCto
No Parameters Light Charging ABC
TEE
1 Name of the Manufacturer
Is Manufacturer of
accessories as ISO 9001-2000
company
2 a) Copies of certificate
enclosed
b) Are GA Drawing
enclosed
3 Applicable standard
5.16- Main: 16- Main: 25-
95sqmm 95sqmm 95sqmm
4 Type of connectors Main : Tap :1.5-10 Tap : 4-35 Tap : 25-95
sqmm sqmm sqmm
5 Application For 1.1 KV For 1.1 KV For 1.1 KV
Is any metallic part carrying
6 potential in operation exposed
during installation
Are end caps of branch cable
7 a) Slide on type
b) Rigid
3 Are torque limiting shear heads
provided to tightening bolts
Main : 16-95 . Main: 25-
. Main: 16-
Range of cable sizes sqgmm 95sqmm 95sqmm
9 accommodated for main & Tap :1.5-10 Tap: Tap: 25-
branch sq.mm ap: 4-35sqmm 95sqmm
q q
10 Min. & Max. torque defined
Torque for establishing
11 connection between main and

branch
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For ABC to

: Foest | garon | FAG
8 sing TEE
Max. tensile load for no
13 | breakdown of main conductor
(for each cross section)
Max. tensile load on branch
14 | conductor for no
break/slippage
15 Voltage withstand under water
emersion
Is electrical Ageing test
16
report enclosed
17 | No. of Cycles
18 | Max. temp. at each cycle
19 Marking and embossing on the
connection
20 | Is type test report enclosed?
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ANNEXURE -5

GUARANTEED PARTICULARS FOR DISTRIBUTION BOX

SI1 No Particulars Unit Bidder’s Offer
1 Name of the manufacturer
2 Offered type of DB
3 Material of DB enclosure
4 Is spring loaded system offered
5 Thickness 2mm min.
6 Ingress protection class offered
Suitable for cable of size (max)
7 Incoming- mm
Out going- mm
8 Material of bus bar
9 Cross sectional area of bus bar
10 Insulation lavel
11 Is built in Earth Plate provided
12 Is type test reports enclosed
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ANNEXURE - 6

TESTING STANDARDS:

The Insulating Piercing Connector should conform to following std.:

Tests

Tests Standard / Test Procedure

Corrosion
Qualification Test

As per NF C 33-020 (Jun "98), or equivalent L.S,, if any.

Exposure in Saline Environment: The exposure should be carried
out as per NF en 60068-2-11 (Aug. '99) std. requirement. The
concentration of Saline solution must be of 5% + 1% in mass, & the
temperature of the test chamber must be maintained at 35°C + 2°C.
Exposure in Sulphur environment saturated of humidity - The
exposure should be carried out as per NF T 30-055 (Mar. '74) std.
requirement. SO2 concentration in the chamber should be 0.067 %
in volume. The temperature of the test chamber should be
increased to 40°C + 3°C. The total test should include four identical
periods of 14 days, in which 7 days of exposure in Saline
environment & in other 7 days -8 hrs. Cycles in SO2 environment
& 16 hrs, in laboratory environment.

As per NF C 33-020 & NF C 33-004 (Jun "98) or equivalent L.S., if
any.

r]?l;;tncal Ageing Total no. of cycles 200, Heating time -60 mins, Cooling time -45
mins, Pause time - 2 mins.
As per NF C 33-020 (Jun "98) or equivalent LS., if any.
The connector should be placed in an ambient temperature
between Water 15°C & 30°C & relative humidity between 25% &
Dielectric 75%. The tightening of the connectors should be at minimal value

Investigation Test
in

of the torque indicated by the manufacturer. The sample should be
placed in tank full of water on 30 cm height, after an immersion
length of 30 mins. The set is subjected to a dielectric test under a
voltage of 6KV at industrial frequency during 1 min. No flashover
/ breakdown should occur at 6 KV during 1 min.

Mechanical Tests

As per NF C 33-020 (Jun "98) or equivalent L.S., if any.

For checking electrical continuity, shear heads & mechanical
behaviour of the connector’s suitable tests as per the above
Specifications have to conduct.
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Capacity needed :

For ABC 16 to 95 mm?2
Model 1 for customer service:

Design as per furnished drawing
Model 2 for customer service:

Design as per furnished drawing
Model 3 for customer service:

Design:

Main 16 to 95 mn2
Tap 2.5 to 10 mm2 (For Street lighting)

Main 16 to 95 mm?2
Tap 04 to 35 mm2 (for distribution box
charging)

Main 25 to 95 mm?2
Tap 25 to 95 mm2 (For ABC to ABC Tee
Joint)

As per Standards & typical drawing
furnished.
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ANNEXURE -7

TESTING STANDARDS

Impact Resistance should be according to UL 746C. Ingress Protection should be
as per IP 55. The Quter Plastic box should conform to following std. -

Test / Standard

Requirements

Test Procedures

Degree of Protection
IEC

IP 55 - Protected against the
penetration of solid objects
exceeding 1.0mm in diameter
and against penetration of

First Digit: A 1.0mm diameter
test wire should not penetrate
in any apparent opening (force
=1N+10%)

60529 water jets that may affect the | Second Digit: A spray nozzle is
product operation. used to spread a water jet in all
possible directions.
After the test the product
Sh9UId not :.;hoxtv any- The impact should be
evidence of: - Live electrical enerated by droppine a
parts accessible to the test sgteel ball y Cropping
probe, as described in this _ with a diameter of 50.8 mm
Impact Resistance UL | test specification. and a mass of 0.535 k - from a
746-C - Any results, which may p DT OO 8
affoct the mechanical specified height sufficient to
performance of the product. produce an impact energy of 6.8
- Any results, which may J (06913 kgm.)
increase the probability of
electrical shocks.
According to ASTM G26,
The sample physical Exposure Method 1, Xenon Arc
properties average value after | Lamp Type B or ASTM G 155,
an accelerated aging with UV | Exposure Cycle I, with
UV Resistance radiation - should not be continuous exposure to light
UL 746-C lower than 70% of its initial and intermittent exposure to
value, without aging, thatis, | water jets, with programmed
a variation of + 30% is cycles of 120minutes, consisting
allowed. of a 102minutes light-only
exposure and a 18 minutes
exposure to light and water jets.
A 5 kV voltage should be
. . applied to the samples after the
[V;fithstandmg Voltage Product should withstand the | 40 hours conditioning cycle at
746-C specified voltage 23 +2°Cand 50 + 5% relative
humidity plus 96 hours at 35 +
20C and 90+5% relative
humidity.
Flammability After the UV radiation The test can be applied to test
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UL 94 accelerated aging, the samples molded with the same
material should maintain the | material used for the base and
same original flammability the cap of the box or taking a
level (HB). piece of these components.
A group of test samples
After UV radiation without aging should be tested
accelerated aeine. the and the average values
gihe calculated. Another group
Flexural Strength average value for this test should be aced under UV
ASTM D790 should not be lower than 70% - 5ec
. . radiation then it should be
UL 746-C of the original value, thatis, a
maximum variation of tested and the new average
30% is allowed should be calculated and
° ' compared to the initial average
value.
One of the test bodies must be
After acine with UV tested without being submitted
"+ aging to accelerated aging and is
. Radjiation, the average value
Tensile Strength o, | computed over mean values.
should not be lower than 70% . .
ASTM D638 of the initial values. that is. a Another group is submitted to
UL 746-C ’ f the radiation induced aging and

maximum variation of 30% is
allowed.

then tested and the new mean
value is computed and
compared to the first computed
mean value.
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