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C Material, equipment, and speciﬂcatioﬁs for INSULATION PIERCING CONNECTORS

1 General material and packing instructions

Additional to the general instructions, the following shall be observed:

1a Scope ‘ _
This specification covers the design, construction, pe_rforméncé and test re::luirf:ment for Iow—volfage '
Insulation Piercing Connectors (IPC) using for Ioﬁ voltage overhead distribution systems and suitable _
for connecting low voltage PVC-insulated aluminium cables and PVC—jackgt XLPE-insulated copper

cables.

1b - Standards _ . ‘ o
The IPC shall be manufactured and tested in accordance with the following standard: -~ . e L
BS EN 50483-4: 2009  Test requirements for low voltage aerial bundled cable accessories —
- Part 4: Connectors - ’ '

And all other relevant standards, unless otherwise specified in these specifications.
- PEA will accept the type test reports in'accordance with the later edition of the above standards.

PEA will also accept the type test report in accordance with .the .previou-s edition of the above standard,
if there is no significant change in any test items or no additional test item(s) c.bmpared with the above -
standard. On the other hand, if there is significant change in any test items'dr‘ tHere are any additional
test items, the previous edition type test report with the additional test report(s) of the significant

change test item(s) and/or additional test item(s) will be also accepted,

1c Principal requirement
le.l  Service conditions and installation
| The IPC shall be suitable for operation under the following conditions:
Altitude ' " upto 1,000 m above séa level
,AmBient air temperature ' .40 OC,. maximum |
| ' 35°C, average on one (1) day
Relative humidity T upto94%

Climate condition 1 tropical climate
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1le.2 ~ Characteristics and construction

1c.2.1

1c.2.2

General _

The IPC shall be désigne,d to make a connection between the uncut main cable and branch cable by
maintaining cable’s mechanical and electrical properties and shall be capable of connecting aluminium
stranded conductor and copper stranded conductor. The IPC shall be suitable for using on a live line
works without striping off the ir_lsulation of main and branqh cables. There is NO electrical live part on
the connector that can be reached directly during and after installation; |

Contact teeth of the ITPC shall 7 be imbedded in mould plastic and filled with oxide inhibiting
compound. ' | | ' |

Torque control nut draws the two halves of the connector together and shall be sheared off when the -

teeth have pierced the insulation and made proper contact,

Design and constrﬁétio‘n

(1) The Vhousing of tﬁe IPC shall be made entirely of giass fiber reinforced plastic with me-chanical—
proof, weather-proof and electrical insulated properties. ' '

(2) Screws and nuts, used for fitting with the IPC, shall be torque control shear head type for
providing an é.dequate clamping torque to achieve proper connections without using any special
tools. The minimum and maximum.torque shall be aécofding fo manufacturer’s design, The shear
‘heads shall be made of aluminium or metal or plastic. After the head is sheared off, the IPC shall
remain possible to remove by operator. The screws, nuts and washers shall be’ made of non-
corrosive material, such as stainless steel or hot dip galvanized or zinc flake coating steel, which
shall maintain the pressure of the connector on the cable throughout the service life of the
connector. The screWs and nuts shail be insulated' from the contact blades aﬁd auy conductive
parts thus providing a maximum safety for an operator even during live line installations.

(3) The IPC shall not have detachable pa&s to prevent them from missing during transportations or
fall apart during installation and while in service. ‘

@) Thé IPC shall perform piercing and connecting on main and branch cables simultaneously.

(5) The contact teeth shall be copper or brass with tin plated. The number and the length of the teeth
shall be adequate encugh to peneﬁate the insulation of the cable to achieve proper connections
while simultaneously insulating and sealing the connection without striping off the insulation. To
ensure a good electrical contact, 1 bolt connector shall be provided with minimum of two lower
and upper contact teeth, The connector teeth shall be factory greased and sealed to retard water or
moisture ingress and corrosioﬁ. There shall not be any appreciable change in contact resistance

caused by temperature after overloads and load cycling.
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1c.3

1cd

1d

(6) The IPC shall be water proof and the water tightness, the interior surfaces of the IPC shall be
filled with the rubber seal around contact teeth shall be compatible with grease used. Rubber seal
shall be in a manner to provide proper sealing around the piercing point in order to prevent
moisture penetration and to avoid the damage to insulation beyond piercing point. Rubber parts
shall comprised of material that exhibit resistance to aging caused by heéting or other weather
conditions. - '

(7) The connector shall have a end cap for sealing cut end of the branch cable on either side of the
connector in order to prevent moisture penetration. The end cap shall be made of weather and UV
resistant plastic insulated material. End cap shall be seal the cut end of branch cable. The life span
of the end cap shall be the same as the IPC itself,

(8) All the metallic parts other than contact teeth and fastener {e.g. bolt, nut, washer and torque
control shear head), shall be stainless steel or hot-dip galvanized or zinc flake coating steel.

(9) The IPC shall have good finish and shall be free from all flaws, sharp radii of curvature and
suitably rounded off. ' '

Markings ‘

The markings shall be marked legibly and durably on the IPC’s body, marking by using stickers shall
be not accepted, as follows: | -

(1) Manufacturer’s name or trademark

{2) Type or Model

(3) Month and year of manufacture or batch number

{4) Range of conductor’s size (mmz) f01l‘ ‘both rhain and branch

(5) Nominal operating tbrque

(6) Other according to manufacﬁlrer’s design
Manufacturing experience and field trial requirement
The proposed IPC shall have been supplied to customers outside country of the manufacturer for not

less than five () years. counted to the bid closing date. The supply list indicating type of IPC, country

and naﬁle of customers and year of delivery shall be submitted with the bid.-

The proposed IPC shall be passed, at least 12 months, field trial in PEA’s distribution system. The
bidders have to submit PEA’s letter of certification of the field trial with the bid.

The IPC offered without the letter of certification will be rejected.

Packing
Each item shall be packed separately in suitable packages in sets or pieces.

Packages of same item may be packed together in suitable cases.




-4-

PROVINCIAL ELECTRICITY AUTHORITY

s giingg TECHNICAL SPECIFICATION D[VISION

PRI, RO ST

INSULATION PIERCING CONNECTORS

Specification No.: RCBL-066/2563 Approved date: 09/09/2563 Rev. No.: 0 Form No. 12.10 Paged of @

1e Tests and test report
le.l Type tests .
The proposed IPC shall be passed type test item in accordance with the BS EN 50483-4 as follows:
(1) Mechanical tests '_
- (1.1) Test for mechanic damage to the main conductor
(1.2} Branch cable pull-out test
(1.3) Connector bolt tightening test
(1.4) Shear head function test I
(1.5) Low temperature impact test
(2) Dielectric voltage test (Class 1 — alternate voltage to be applied is 6 kV)
(3) Low tempeféture assembly test
(4) Environmental tests
(4.1) Corrosion test
(4.2} Climatic ageing test"
(3) Electrical ageing test (Class A or B)

The type tests shall be conducted or inspected by the acknowledged testing laboratories/institutes as
following: ' | .
(1) Independent laboratories/institutes which are members of the Short-circuit Testing Liaison (STL)
.or iﬁdependent laboratories/institutes which are accredited according to TIS 17025 or ISO/AEC
17025 with the scope of accreditation covered the relevant test items, standards and equipment.
The certification and scope of accreditation of the independent laboratories/institutes shall be
submitted with the bid for consideration. ' '
(2) Thailand’s national laboratories, institutes, universities and electric utilities, as follows:
- National Metal and Materials Technology Center (MTEC) '
- Electrical and Electronic Products Testing Center (PTEC)
- Thai Industrial Standards Institute {TISI)
" - Electrical and Electronics Institute (EED)
- Department of Science Service (DSS)
_ - Testing Laboratory. Electrical Engineering Department, Faculty of Engineering, Chulaiongkorn-
University '
- Electricity Generating Authority of Thailand (EGAT) '
- Metropolitan Electricity Authority (MEA)
- Provincial Electricity Aﬁthority (PEA)

- Other laboratories, institutes, universities or electric utilities approved by PEA

In case of the foreign manufacturers have experience of more than twenty (20) years in design,
manufacture and sell the IPC, PEA will accept type and design test report(s) conducted by the

manufacturer’s laboratory or other independent laboratories without qualification mentioned in (1) or (2).
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Documents showing the manufacturer’s experience such as reference list shall be submitted with the

bid for consideration.

The bidders or manufacturers who prefer fo carty out the type and design tests of the IPC with the
laboratories or by the manufacturer themselves without the qualification mentioned above, the detail
of the test facilities of the laboratories or the manufacturer shall be submitted to PEA for approval
before proceeding the tests and before the bid closing date. PEA reserves the right to send

representatives to inspect and witness the tests with the cost of the bidders or manufacturers.

The type test report done by the laboratories in Thailand or local manufacturers shall be valid within

five (5) years counted from the issued date in the test report to the bid closing date.
The bidders have to submit the type test reports of the proposed IPC with the bid,

PEA will also accept other documents or other conditions instead of the type test reports in the

following conditions: | . : _

(1) In case the proposed IPC has been supplied to PEA and get the. order from PEA’s Procurement
Department or Substation Work Depaftment or Transmission and Distribution System Work
Department (from PEA’s head office), the Purchase Order (PO) or contract with List of supplier or
Proposal form can be submitted with the bid, or 7

(2) In case the proposed IPC has been registered for PEA Product Acceptance, the not-expired
regiétration certificate counted to the bid closing date can be submyitted with thé bid, or

(3} In case the proposed IPC has been registered for Product lists for substation turnkey project, the
not-expired registration. certificate counted to the bid closing datc. can be submitted wifh the bid

instead

However the document in all above conditions shall be proved that the IPC specified in the PO or
registration certificate shall be the same product, type/model and all ratings as the proposed IPC for
this bid.

The cost of all tests and reports shall be borne by the Bidders/Manufacturer/Contractor.
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1e.2  Acceptance tests

The sample of the proposed IPC shall pass the following acceptance test items;

(1) Visual check _ B .

(2) Shear head breaking torques test at ambient temperature. The breaking torqueé shall be within
ranges according to manufacturer’s standard.

(3) Dielectric voltage test (Class 1 — alternate voltage to be applied is 4 kV) according to BS EN
504834 clase 8.1.3.1 |

PEA’s acceptance committee will randomly select saniples of proposed IPC from each lot. The

number of the sarhples for each lot and criteria for consideration shall be according to Table 1.

PEA reserves the right to test the samples by PEA’s laboratory or by supplier;s factory or. by.
acknowledged indépendent testing laboratories as mentionéd in le.l. In case of testing by the
éupplier’s | factory or by the independent testing laboratories, PEA reserved the right to send
representatives to inspect and witness the tests. '

The cost of the acceptance tests shall be borne by the Contractor.

Table 1 The number of sample and criteria for consideration

The number of samples for acceptance iests Maximum number
Number per lot - — of sampie failing in
(sets) Total of samples | Non-Destructive test” | Destructive test” the acceptance fest
(sets) (sets) (sets) (sets)
310 25 3 3 0 0
26 to 90 5 5 0 0
91 to 150 8 g 0 0
151 to 500 13 13 4 1
501 to 1,200 20 20 8 1
1,201 to 10,000 | 32 32 12 2
more than 10,000 50 50 20 3

" Notes:

® All samples shall be tested in accordance with test items (1)

® PEA will test the IPC according to test items {2) and (3) respectively. Test samples shall be tested with 95 mm’
PVC-insulated alumininm cables and 35 mm’ PVC-jacket XLPE-insulated copper cables for main and tap

respectively

The number of failing samples shall not more than the maximum number of failing samples in the

acceptance test according to the Table 1, otherwise, the IPC in that lot will be rejected.
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In case the failing samples are not more than the maximum number of failing sample in the acceptance

test according to the Table 1, the contractor has to take responsibility as following procedure.

(1) The contractor has to recheck all delivered IPC in that lot and repair or fix the defective IPC in

that lot.

{2) The contractor shall analyze the problem and send the report to PEA’s acceptance committee

betore the lot accepted.

(3) The IPC which are repaired or fixed in that lot shé.ll be retested only in the relevant test itemns.

After the tests, the additional IPC shall be supplied by the contractor with free of charge to

compensate the samples which are tested in the destructive test with the same amount of the

samples.
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C2 Material and packing data shall be submitted with the bid;

2a  Design data and guarantee of the proposed IPC

Description . Proposeddata

Manufacturer -

Product/Trademark - -

Country of manufacturing ' -

Type/Model -

Main aluminium cable;

- CTOSS section area mm

Tap copper cable:

- CrOss section area mm

2b  Critical documents of the proposed IPC (see Table 2)

2¢  Catalogue and detailed drawing(s) with dimensions in mm, Nominal operating torque in N-m

and material description

2d  Packing details
- - Packing method, and describe packing materials, details of wood treatment for rubber wood package)
- Number of sets or pieces in each i)ackage
- Dimensions (length x width x height) of each package in cm
- Volume of each package in m’ |
- Gross,Weight of each package in kg
- Net weight of each package in kg
- Number of packages
- ‘Type of storage facility required {indoor/outdoor)
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Table 2 Critical documents of the proposed IPC

- Confirmation

Type test reports with detail of testing laboratories/institutes or

D Yes

_ (Page NoJfolder)

o

The copy previous Purchase Order (PQ) or contract with list of

supplier or proposal form, or

D Yes

DNO

PEA product acceptance registration certificate, or

|:| Yes

':]No

Product list registration certificate

D Yes

.DNO

Manufacturing experience

Cyes

DNO

PEA’s letter of certification of the field trial

D Yes

|:| No-

2
3
4

Catalogue and detailed drawing(s) -

D Yes

I:‘NO

5

Packing details

I:l Yes

I:]NO

Note

Note: Conditions for documentation and consideration

1.

: The bidders who do not submit critical documents mentioned in the table above will be rejected.

The Contractor has to guarantee the quality of the IPC for three (3) years commencing from the date PEA

receive the IPC. Dui—ing the guarantee period, the Contractor shall replace the defective IPC for free of

charge or shall pay an amount equal to the exact purchasing value for the dgfective quantity of the IPC.

Delivery time is one of the important factors to be considered.
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C3 Schedule of detailed requirement

a a ¢ =
Uﬁﬁﬂ?ﬂiﬂﬂﬂataﬂﬂiauﬂﬁmm‘lﬂ NAWL-WI-026-2567

PEA
Item Material Quantity Descriptiou ’
No. _ 7 _
| 1020360000 23,000 pcs | Insulation .Piercing Connector (IPC), torque conirol shear heads, connection

between insulated cable of main aluminium conductor to tap copper conductor
and main aluminium conductor o tap aluminium conductor, with:

Main aluminium cable ;

. . 2 2
- Cross section area : size 16 mm to 95 mm
Tap copper cable:
. . 2 2
- Cross section area : size 6 mm’ to 35 mm
Note ;

1. The bidder has to quote the unit cost.
2. The-following product/couniry of manufactliring and type/model are proved

 to be conformed with the specification and passed PEA’s field trial:

1 ' Mbsdoffer _ - “Aﬁmstria J 5920.2.DC

2 Michaud France K332
3| Simel France P2X95U MK2
4 Sicame France TTD151F

The product/country of manufacturing and type/meodel as mentioned above
can be proposed without submitting manufacturing experience (supply list),
PEA’s letter of certification of the field trial and type test reports.

Other. products can be- proposed, but the'. bidders have to submit all
documents as mention in the critical decuments in Table 2, with the bid for

consideration.

3. fvunaeuinesiantsiaiainanianans ﬂ’lﬂw‘v‘]’ﬂéﬂugﬁﬂ’m
n.vmaledu a.easmil 0.ea0ma 9. Unusil

Tneuuamsdnasoanidu 5 van sl Tausaentuiiaauly funndene
uazaeluinnaunsameaensiaaale det |
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C3 Schedule of detailed requirement
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PEA .
Item Material Quantity ' : Description
No.

1nf 1 Snserinas 5,000 su maly 90 u

nefl 2 aasranae 5,000 S melu 120 Fu
el 3 Sadeanay 5,000 $u mely 150 3u
a4 Shaeeinas 5,000 Su mely 180 Fu
wnf 5 Saassnay 3,000 du mely 210 %
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