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FOREWORD

In order to ensure quality of material there is a need to have uniform procedures for
carrying inspection of equipments and material purchased by RVPN.

I am happy to note that with the combined efforts of the Engineers, this Manual has
been prepared which is not only covering the guidelines on inspection but also certain new
initiatives.

I appreciate the work done by Shri D. P. Chirania, Chief Engineer cum Advisor (IT &
Training) and his team and Shri S. Dhawan, Chief Engineer (MM) in preparing and finalizing
this Manual for Inspection of Equipments & Material.

I hope that this manual will provide guidance to the Inspecting Officers of
RVPN in carrying out inspections effectively.

January, 2008
Jaipur

PREFACE

With a view to establish uniform and documented procedures for the inspection of
equipments and material being purchased by RVPN, it was decided in the 57th HoD meeting
held on 10.10.2005 that a Manual for Inspection of Equipments & Material be prepared for
the guidance of Inspecting Officers.

Feedback was obtained from Engineers who have been carrying out inspections over
the years and their valuable suggestions have made our task easy. A large number of Indian /
International Standards, Specifications, Purchase Orders (including Guaranteed Technical
Particulars) and other related documents / publications were referred to while preparing this
manual.

The Manual has been finalized in consultation with the MM Wing. It gives me great
pleasure to appreciate that the MM Wing has readily agreed to introduce some new
initiatives, though it will increase their work. The Manual provides knowledge of the tests to
be carried out as per Indian / International Standards. It also provides guidance on the
procedures to be followed during inspection.

I would like to thank Shri S. K. Bhatnagar, then Superintending Engineer (Prot.),
RVPN, Jaipur for the voluminous work done by him in preparing this Manual.

I also express my appreciation for the team which worked jointly in collecting and
compiling the information and assisted in preparation of the Manual.
1.

Sh. S. S. Gupta, Retd. Superintending Engineer (Protection), Jaipur.

2.

Sh. M. L. Mathur, then Addl. S.E. (Prot. I), Jaipur.

3.

Sh. Raghuvendra Singh, then Addl. S.E. (Prot. II), Jaipur.

4.

Sh. A. K. Singhal, Addl. XEN, TA to S.E. (Prot.), Jaipur.

5.

Sh. M. K. Singhal, Addl. XEN (Prot I), Jaipur.

6.

Sh. S. P. Sharma, AEN, O/O CE (IT & Training), Jaipur.

7.

Sh. Vikash Singhal, AEN, O/O SE (TLPC), Jaipur.

8.

Sh. Amitabh Gupta, Addl. AEN, O/O XEN (Prot. II), Jaipur.

9.

Sh. Mahendra Choudhary, Addl. AEN, O/O S.E. (Prot.), Jaipur.

10. Smt. Nirmala Gaur, Addl. AEN, O/O S.E. (Prot.), Jaipur.
11. Sh. S.K. Gupta, Steno / PA to S.E. (Prot.), Jaipur.
12. Sh. Ramesh Kumawat, Steno-II, O/O XEN (Prot. II), Jaipur.
13. Sh. Shyoji Lal Sharma, LDC, O/O S.E. (Prot.), Jaipur.

I also thank Shri S. Dhawan, Chief Engineer (MM) for the time and effort put
in by him in finalizing this Manual. I am also grateful and thankful to the field Officers who
have enlightened us with their useful suggestions and actively participated in the discussions.

Though we have taken all care to incorporate the suggestions of the field Officers but
some of these might have been left over. We welcome their suggestions for incorporating the
same in the next revision.

January, 2008
Jaipur
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CHAPTER – 1

OBJECTIVE
1.1

The material Inspection Manual intends to provide both general and specific
guidelines to the Inspecting Officers of RVPN to carry out / witness type / routine /
acceptance tests or stage inspections, verify offered material / equipments, and carry
out inspection in detail to ensure that the provisions of specifications, purchase order
and guaranteed technical particulars, relevant ISS, IEC, or other relevant standards,
etc. as applicable are complied with. This is also to enable and ensure that the quality
products are supplied.

1.2

The Inspecting Officer is at times required to carry out the physical examination of
material and witness measurements in the absence of relevant ISS and related test
procedure. In such cases, the directions / procedures given in the P. O. / specifications
are to be followed. General guidelines from this Manual may also be followed which
will be helpful in carrying out inspections.

1.3

Inspecting Officers are required to carry out the stage inspection or witness all types
of tests or proto type test or any specific joint inspection with other agencies. This
requires sufficient knowledge of the subject and help from the relevant standards /
guidelines / manual. This manual attempts to provide such ready references,
guidelines and specific practices / procedures.

1.4

It may be noted that the provisions of the Purchase Order / Specifications shall be
followed for inspection. This manual may be used for assistance during inspection.

1.5

The tests mentioned in this manual are as per national and international standards so
that Inspecting Officers can gain knowledge of such tests. However, only the tests as
mentioned in the P. O. / Specifications / nomination letter are to be got carried out /
witnessed.

--------------

CHAPTER – 2

TERMINOLOGY
2.1

INSPECTION: Activity such as witnessing the measurement, examination, testing or
gauging of one or more characteristics of an entity and comparing the results with
specified requirements in order to establish whether the results are in order and to
establish whether conformity is achieved for each characteristic.

2.2

ACCURACY: The degree of conformity of a measured or calculated value to its
actual or specified value. Also, accuracy is the "correctness" of a measurement, that
is, how closely it matches the value being measured. The term "precision" should not
be used for "accuracy" [ISO, 33]. By way of illustration, imagine that you have two
voltmeters, A and B, measuring a voltage source of 1.56678 V. Voltmeter "A" can
only display a reading of 1.56 V; Voltmeter "B" can display a reading of
1.49992847 V. Voltmeter "A" is accurate (its measurement is more correct), but not
precise; Voltmeter "B" is precise (more detailed), but not accurate.

2.3

PRECISION: Precision is a measure of how well and how detailed the result has
been determined (without reference to a theoretical or true value), and the
reproducibility or reliability of the result. The fineness of scale of a measuring device
generally affects the consistency of repeated measurements and, therefore, the
precision. The ISO has banned the term precision for describing scientific measuring
instruments because of its many confusing everyday connotations.

2.4

MEASUREMENT: Measurement is a comparison to a standard.

2.5

METROLOGY: Metrology is the science and process of ensuring that a
measurement meets specified degrees of both accuracy and precision. Metrology,
then, is the process by which both accuracy and precision are tested and adjusted for
(if necessary).

2.6

STANDARD: Testing of accuracy and precision of measuring device is made
through a hierarchical system where each measuring device is compared against an
external reference known as a Standard. Each Standard is then tested against a higher
level (more accurate and precise) Standard, which is compared against an even higher
Standard, and so on.

2.7

CALIBRATION: The process of comparison against a Standard and making any
necessary adjustments is commonly called calibration. Detailed records are
maintained for each item that is calibrated to ensure "traceability", and that the item
meets clearly identified specifications for both accuracy and precision in all its
operating parameters. Calibration refers to the process of setting the magnitude of the
output (or response) of a measuring instrument to the magnitude of the input property
or attribute within specified accuracy and precision.

2.8

TOLERANCE: Tolerance in engineering is an allowance, given as a permissible
range, in the nominal dimension or value specification of a manufactured item. The
purpose of a tolerance is to specify the allowed leeway for imperfections in
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manufacturing the part or component. The tolerance may be specified as a factor or
percentage of the nominal value, or a maximum deviation from a nominal value, or an
explicit range of allowed values, or be specified by a note or published standard with
this information, or be implied by the numeric accuracy of the nominal value.
Tolerance can be symmetrical, as in 40±0.1, or asymmetrical, such as 40+0.2/-0.1.
2.9

UNCERTAINTY (of measurement): Result of the evaluation aimed at
characterizing the range within which the true value of a measurand is estimated to
lie, generally with a given likelihood (ISO: 10012).

2.10

MEASURING EQUIPMENT: All of the measuring instruments, measurement
standards, reference materials, auxiliary apparatus and instructions that are necessary
to carry out a measurement. The term includes measuring instruments used in the
course of testing and inspection, as well as those used in calibration (ISO: 10012).

2.11

ERROR (of measurement): [VIM 3.10] Result of a measurement minus a true value
of the measurand. It can also be expressed as a percentage.

2.12

LIMITS OF PERMISSIBLE ERROR: (of a measuring equipment) The extreme
values of an error permitted by specifications, regulations, etc. for a given measuring
instrument.

2.13

GRADE: Category or rank given to entities having the same functional use but
different requirements for quality.
NOTES:
1.
2.
3.

Grade reflects a planned or recognized difference in requirement for quality.
The emphasis is on the functional use and cost relationship.
A high grade entity (e.g., a luxurious hotel) can be of unsatisfactory quality
and vice versa.
Where grade is denoted numerically, the highest grade is usually designated as
1, with lower grades extending to 2, 3, 4, etc. Where grade is denoted by a
point score, such as a number of star symbols, the lowest grade usually has the
least points or stars.

2.14

COMPATIBILITY: Ability of entities to be used together under specific conditions
to fulfill relevant requirements.

2.15

CONFORMITY: Fulfillment of specified requirements.

2.16

VALIDATION: Confirmation by examination and provision of objective evidence
that the particular requirements for a specific intended use are fulfilled. It is also the
process of establishing truth or soundness.

2.17

ACCREDITATION: Accreditation is the process by which a facility becomes
officially certified as providing services of a specified good quality so that the public
can trust the quality of its service.

Terminology

2.18
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TRACEABILITY: Traceability refers to the completeness of the information about
every step in a process chain. The term traceability is for example used to refer to an
unbroken chain of measurements relating an instrument’s measurements to a known
standard. As defined by NIST (The National Institute of Standards and Technology,
USA) “Traceability requires the establishment of an unbroken chain of comparisons
to stated references.”
Also defined as “The property of the result of a measurement whereby it can be
related to appropriate standards, generally national or international standards, through
unbroken chain of comparison.
REFERENCES:
¾
¾
¾
¾
¾

IS/ISO 10012: 2003 - Measurement Management Systems - Requirements for
Measuring Processes and Measuring Equipment.
ISO 33
VIM (International Vocabulary of Basic and General Terms in Metrology,
abbreviated VIM)
www.nationmaster.com
ISO terminology
--------

CHAPTER – 3

GENERAL GUIDELINES
3.1

PREPARATION FOR INSPECTION:
The Inspecting Officer, on receipt of his nomination letter, will need to carry out
following preparations before leaving for inspection:
3.1.1 The Inspecting Officer may visit the office of the order placing authority to
seek / obtain details / drawings, inspection file, etc. and clarifications on issues
involved in the inspection.
3.1.2 Acquaint himself with the requirements of inspection by obtaining complete
information about the Purchase Order, specifications, related correspondences,
approved drawings and GTP. He will also obtain the details of any specific or
salient requirements pertaining to the material / equipment(s) to be inspected.
3.1.3 Obtain sealing pliers and lead seals / stencils / paper seals / stamp seals, etc. as
may be necessary from MM Wing or any authorized office.
3.1.4 Obtain copy of the relevant standards.
3.1.5 May, if required, contact the User and field officers in order to acquire
adequate knowledge of the items to be inspected.
3.1.6 Obtain the tentative dates of inspection from the order placing authority /firm
who may give a schedule / programme to the Inspecting Officer with sufficient
details of dates and places. The Inspecting Officer should adhere to this
schedule / programme as far as possible.
3.1.7 Chalk out his programme and arrange reservations and inform in writing to the
firm and order placing authority about the travel plan.
3.1.8 Obtain a set of copies of calibration certificate(s) of testing instruments to be
used by the firm from the order placing authority. The order placing authority
shall confirm that the calibration certificates have been checked for validity
and accreditation relevance.
3.1.9 In case the supplier submits new measuring equipment(s) along with valid
calibration certificates during inspection, the facts shall be distinctly recorded
in the inspection report for the notice of the order placing authority.
Note:

The provisions of clause 3.1.8 and 3.1.9 will be applicable when
provision is made in P. O. / Specifications to this effect. Till such
time, the Inspecting Officer shall himself check the validity and
accreditation relevance of the calibrating certificates.
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BEFORE THE INSPECTION:
After reaching the venue of inspection, the Inspecting Officer will:
3.2.1

Obtain the offer letter for inspection in writing from the firm in the prescribed
Proforma as per Appendix I. The offer shall mention the quantity, type and
make of the equipment(s) / material being offered for inspection.

3.2.2

Check that quantity of offered material does not differ from the quantity
mentioned in the nomination letter. In case the offered quantity exceeds the
quantity indicated in the nomination letter, he will advise the supplier to
contact the order placing authority. Inspection of the increased quantity shall
be carried out only on advice / directions from the nominating authority.
However, if the quantity offered to the inspecting officer is less than the
quantity indicated in the nomination letter (in which case re – inspection
charges becomes leviable), the material can be inspected.

3.2.3

Check and compare the copies of calibration certificates (obtained from the
purchaser as per clause 3.1.8) with the original calibration certificates. Till
such time these copies are made available by the purchaser (after incorporation
in the P.O. / Specifications), the Inspecting Officer shall himself check the
validity and accreditation relevance of the calibration certificates.

3.2.4

Check the measuring instruments / devices / apparatus and ensure that the
calibration seals are intact without sign of tampering and bear the
identification of the calibration agency. Check the calibration status sticker and
verify that it is signed properly by the calibrating agency and bears the date of
last calibration as per certificate.
(The seals of calibrating agency should be on the top and bottom of insulators
and cover plate of the instrument transformers used for testing. Ensure that
the seals on instruments and measuring equipments are fixed in such a way
that they cannot be tampered by opening from top, bottom, front, side or back.
All points / screws, etc. which are used for assembling should be covered by
proper seals of the calibrating agency such that tampering of measuring
equipment may be visible / evident by the damage to the sealing. This part of
the clause shall be applicable only after provision for this is made in
PO/Specification.)

3.2.5

Ensure that the class of accuracy of measuring instruments / standard used for
testing of measuring equipments such as CTs, VTs, CVTs and energy meters
is better than that of the class of accuracy of the equipment under test and also
corresponding to the requirements mentioned in the P.O. / relevant chapter of
this manual.

3.2.6

For equipments other than those mentioned in clause 3.2.5, ensure that the
class of accuracy, if prescribed, of measuring devices used for testing is as per
P. O. / Specifications / nomination letter.

General Guidelines

3.3
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CHECK LISTS DURING INSPECTION AT WORKS:
The Inspecting Officer will follow checks as listed below:
3.3.1 Physically verify the offered quantity and material / equipment(s) and note
down their identification number, if any, and verify workmanship of material
& equipment as per requirement of P. O. / specifications. Check the quantity
offered as per data specified in approved drawings / P.O. / specification and
nomination letter.
3.3.2 Prepare the schedule with list of the tests to be carried out and the sequence of
tests.
3.3.3 Adopt the sampling plan as per provisions of the P. O. / specifications. If no
sampling plan is prescribed in PO / Specification, then the sampling plan, if
given in the relevant IS, shall be followed. In case no sampling plan is given in
PO / specifications / relevant IS, then 100 % material is to be inspected.
3.3.4 Ensure that Sr. No. / Name plate is provided as per the provisions of P. O. /
specifications. (The Sr. No. / Name plate should not be removable from the
offered material / equipment. This shall be applicable after suitable provisions
are made in P. O. / specification.)
3.3.5 Put his identification mark on 100% samples of material selected for
inspection / testing. This is the process of identification of samples for the
satisfaction of the Inspecting Officer. Then he will proceed for the testing.
Samples which are to be sent for testing at outside laboratories shall be sealed.
Balance material shall be sealed after completing inspection.
3.3.6 Ensure that after random selection of samples, only those selected samples are
subjected to inspection which bear the serial number of the equipment under
test, if applicable, and the identification mark of the Inspecting Officer.
3.3.7 Check the weights of the material in the cases wherever measurement of the
weight is required as per provision of purchase order/nomination letter.
Caution should be taken in assessing the weight of the material correctly.
Weight of equipment / material should be within the limits prescribed / laid
down in P.O. Inspecting Officer should take precautions to ensure that
material susceptible to moisture are reasonably dry.
3.3.8 Ensure that all test reports shall have reference to serial No. of the equipment
or material lot.
3.3.9 Maintain a daily diary of the work carried out on each day and enclose these
details with the inspection report. In case the Inspecting Officer observes any
difficulty / doubts, he should contact on telephone with the order placing
authority for guidance and advice.
3.3.10 Maintain the continuity of inspection avoiding any unreasonable break or
absence from the works of the firm.
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3.3.11 Wherever reference standard (ISS / IEC / CBIP Publication, etc.) is mentioned,
the latest amendment / revision of the reference standard should be referred to
during inspection.
3.4

CHECKS FOR COMPLETION OF INSPECTION:
3.4.1

The Inspecting Officer should record his observations in writing and obtain the
signature of the firm’s representative.

3.4.2

If the Inspecting Officer is satisfied that the inspected material meets the
requirements of the P.O. / Specification, he will fill in the form No. 9 for the
dispatch clearance, if so advised in the nomination letter.

3.4.3

If the Inspecting Officer has observed any deficiencies / defects and / or
deviations, then he will list out such observations and handover the same to the
firm and obtain receipt. In case these observations can be attended during his
stay, he will give an opportunity to the firm to attend these observations and
shall also record the corrective action taken by the firm.

3.4.4

If the representative of the firm does not agree to sign the report of the
Inspecting Officer, he will record these facts in the inspection report.

3.4.5

The Inspecting Officer should invariably leave the firm’s works or the
inspection place after having fully ensured that either the inspection is over or
if the inspection is not over, then his stay is not useful and not in the interest of
RVPN. The Inspecting Officer in any case will not leave the inspection place
without delivering his observations to the firm and will also report the same to
the order placing authority on phone and / or fax. If the inspection
environment is not suitable for further inspection, it will be reported to the
order placing authority on phone or fax.

3.4.6

The Inspecting Officer will ensure that all equipments / material and
accessories inspected are sealed as per chapter No. 4 or as per provisions in the
P. O. / Specifications or in individual chapters. He may select the type of seal
as per the physical requirements and size / type of equipment / material.

3.4.7

The Inspecting Officer should obtain details mentioning the make, S.No.,
accuracy class (wherever applicable), name of calibration agency and date of
calibration of all the meters and instruments used in the testing. These details
and copies of all calibration certificates mentioning date of validity shall be
attached with the inspection report.

3.4.8

The Inspecting Officer will attach a copy of packing list / material list duly
signed jointly by him and the firm’s representative with the inspection report.
……….

CHAPTER – 4

SEALING
4.1

The following types of seals are generally used for affixing on various material based
on specific requirements as illustrated below:i)
Numbered Lead seal with seal wire.
ii)
Tamper proof sticker seal.
iii)
Polycarbonate or acrylic seals or plastic seals or Holographic seals for energy
meters only.
iv)
Rubber stamp seals.
v)
Stencil seals.

4.2

Lead seals:
4.2.1 All these seals are made of lead and numbered having provision of mark of
RVPN identification. These seals can be used where provisions exist for holes
or hooks in the material such as bolt or holes in sheets, etc. through which lead
seal wire can be passed. Lead seals are to be punched with the mark of
identification by the use of sealing pliers.
4.2.2 Sealing Pliers: This is a device which is used for punching lead seals. One of
the faces which punch the lead seal is embossed with “RSEB” or “RVPN”.
The other face is embossed with “MIC” or “MIW” or “MM” and also the
unique identification number of the sealing pliers.

4.3

Tamper proof sticker seals:
This is an un-detachable sticker seal made of self adhesive white film of synthetic
material which cannot be removed under any condition like heat or cold. The film
gets de – shaped if attempt is made to remove it. The colour of the film is generally
white and the sizes are 75 mm X 25 mm and 150 mm X 35 mm. These seals have 7
digits numeric Serial No. with monogram of RVPN.

4.4

Tamper evident transparent poly carbonate security seals (for energy meters):
These seals are made of heat resistant poly carbonate and have tamper evident locking
feature. Non repeating seven digit numbers and monogram of RVPN are laser etched/
embossed during moulding. There are two types of such seals as described below.
4.4.1 Anchor (Push Fit) Type: This type of seal is in one part having male and
female sections and stranded stainless steel wire fitted during the moulding.
This has a double locking system which cannot be unlocked once the male
part is inserted.
4.4.2 Rotating Type: This type of seal has three parts, namely, female body, male
part and stranded stainless steel wire. The male part in fitted and rotated after
insertion of steel wire. The rotation is possible only in one direction, i.e., the
steel wire cannot be unwound.
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Rubber Stamp Seals:
This is a rubber seal with the monogram “RSEB” / “RVPN”, “MIC” / “MIW” /
“MM” and unique identification number.

4.6

Stencil Seal:
This is a metal sheet with cutting marked “RSEB” / “RVPN”, “MIC” / “MIW” /
“MM” and unique identification number.

4.7

SEALING PROCEDURE:
4.7.1 Marking of samples selected for testing / inspection should be done for the
purpose of identification to ensure that testing is carried out on the selected
samples.
4.7.2 All the selected samples of the material should be affixed with an
identification mark by any means as may be suitable / applicable to the
material. The Inspecting Officer shall note down the identification mark as
provided by him on each sample of material selected for testing for his
reference.
4.7.3 All the samples should be affixed with the identification mark in a proper
manner so that one can easily detect any tampering.
4.7.4 In case of structures, the samples may be affixed with stickers or sticker seals
for identification of such samples.
4.7.5 After the inspection has been completed, all the material which has been found
acceptable shall be sealed using the appropriate / applicable type of seal(s).
The identification number / mark of the seals shall be mentioned in the
inspection report alongwith serial numbers wherever applicable. This shall not
be applicable for bulk quantities of material such as towers / structures
material.
4.7.6 The account of numbered seals issued for inspection shall be kept by the
Inspecting Officer.
4.7.7 The Store Incharge shall verify the seal and seal numbers (as mentioned in the
inspection report) on receipt of inspected goods.

4.8

Till such time as the types of seals mentioned in this chapter or individual chapters are
made available, the existing practice of sealing shall be followed.
----------------

CHAPTER – 5

POWER TRANSFORMERS
5.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works of
the supplier:
5.1.1 Obtain detailed offer letter with details of rating and quantity to be inspected.
5.1.2 Identify & verify the rating and quantity of transformers offered for
inspection.
5.1.3 Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests as directed by the order placing
authority. Carry out the inspection according to the plan.
5.1.4 Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity and
accreditation relevance of the calibration certificates.
5.1.5 Verify that the class of accuracy of measuring instruments / equipment to be
used for measurement of losses is of accuracy class 0.5 or better.
5.1.6 Physically check the measuring instruments / devices / apparatus to be used
during testing and ensure that the calibration seals are intact without sign of
tampering and bear the identification mark of the calibrating agency. Check
the calibration status sticker and verify that it is signed properly by the
calibrating agency and bears the date of the last calibration.
5.1.7 Affix his Identification mark on the tank of the transformers offered for
inspection / testing.
5.1.8 Check and verify the make, rating and quantity, etc. of accessories of the
transformer as per approved general arrangement drawing and shipping /
packing list.
5.1.9 Obtain & verify the manufacturer’s test certificates for the bought out items if
provided in P.O. / specification / nomination letter.
5.1.10 May obtain and examine original type test reports if desired by the Purchaser /
Order Placing Authority.
5.1.11 Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.
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5.1.12 Carry out / witness only the tests mentioned in the P.O. / Specification/
nomination letter.
5.2

STAGE INSPECTION:
No.
1

2

3

4
5
6

TESTS
Physical inspection / checking of core
material. Witnessing of cutting of CRGO
core laminations. Verification of documents
relating to import of core material (either
directly or through other agency on whom
order placed for supply of core materials)
such as copy of P.O., bill of lading, supply
invoice, mill's test certificate for specific
watt loss / kg, packing list and bill of entry
certificate by customs if required as per
nomination letter. One sample of core
lamination from the offered lot of core
material shall be cut in the presence of the
inspecting Officer and sealed by him. The
sample shall be got tested at Govt.
approved/ Govt. recognized test laboratory
by the supplier for specific loss at 1.6 Tesla
magnetization characteristics (i.e., BH
curve) and thickness.
Visual and dimensional check during
assembly stage of core, measurement of
core area and calculation of flux density.
Selection of sample of core material from
assembled core and its sealing for checking
of specific loss at 1.6 tesla, magnetizing
characteristics (B-H curve) and thickness
from Govt. approved / Govt. recognized
testing laboratory by the supplier.
Measurement of thickness of tank plates
(Top, bottom & sides).
Pressure test on tank to ensure adequate
strength of tank plates.
Vacuum test on tank to ensure adequate
strength of tank plates.
Measurement of cross sectional area of
winding conductors & calculation of current
density.

RVPN
GTP.

REFERENCE
Specification

Approved
Guaranteed
Particulars.

&

drawings
&
Technical

Approved
drawings
&
Guaranteed
Technical
Particulars.
CBIP Manual on
Transformers.
CBIP Manual on
Transformers.
Approved
drawings
&
Guaranteed
Technical
Particulars.

Power Transformers

No.
7

8

5.3

17

TESTS
REFERENCE
Check that condenser rings are provided on Approved
drawings
&
HV & LV windings.
Guaranteed
Technical
Particulars.
drawings
&
Check for proper provisions of spacers & Approved
Technical
bracings to arrest the movement of core and Guaranteed
Particulars.
winding assembly inside the tank.

TYPE TESTS ON TRANSFORMERS:
No.
1

TESTS
Voltage Ratio / Turns Ratio Test.

REFERENCE
IS: 2026 (Part I) - 1977,
Clause 16.3
2
Vector Group Verification.
IS: 2026 (Part I) - 1977,
Clause 16.3
3
Insulation Resistance Measurement.
IS: 2026 (Part I) - 1977,
Clause 16.6
4
Winding Resistance measurement.
IS: 2026 (Part I) - 1977,
Clause 16.2
5
Operation of OLTC and verification of RTCC IS: 2026 (Part I) - 1977,
Panel.
Clause 16.9
6
Measurement of No Load Current and No Load IS: 2026 (Part I) - 1977,
Losses at 90%, 100% & 115% rated voltage.
Clause 16.5
7
Operation of OLTC at Rated Voltage.
IS: 2026 (Part I) - 1977,
Clause 16.9
IS: 2026 (Part I) – 1977,
8
Measurement of Load Losses and Impedance
Clause 16.4
Voltages at minimum, principal & maximum
taps.
9
Operation of OLTC at Rated Current.
IS: 2026 (Part I) – 1977,
Clause 16.9
10
Lightning Impulse Test along with Chopped IS: 2026 (Part III) – 1981,
Wave Test.
Clause 12 & 13, & RVPN
Specifications
IS: 2026 (Part II) – 1977,
11
Temperature Rise Test at minimum tap.
Oil samples for carrying out Dissolved Gas & RVPN Specifications
Analysis are to drawn from the transformer tank
before & after this test and sealed. The samples
are to be sent for testing to CPRI / ERDA as per
provisions of the P.O.
12
Short Circuit Test (for 132 KV class IS:2026 (Part I) – 1977,
Clause 16.11,
transformers only).
No load losses and load losses at normal & & RVPN Specifications
minimum taps shall be measured at CPRI
before & after the short circuit test if facility is
available.
Note 1: Tests mentioned at serial No. 1 to 9 are not required to be repeated /
carried out separately if routine and acceptance tests are to be
conducted along with type tests.
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Note 2:

5.4

Routine and acceptance tests shall also be got carried out if required
for the type tests.

ROUTINE AND ACCEPTANCE TESTS ON TRANSFORMERS:
No.
1
2

3

4
5
6
7

8
9
10
11
12
13

14

15

16

TESTS
Verification of Assembly & dimensions of
transformers.
Verification of accessories and fittings on
transformers, including their make & rating.

REFERENCE
Approved
General
Arrangement Drawing
Approved
General
Arrangement Drawing /
GTP / Specifications
Verification of accessories, Air Cell and Approved
General
fittings in RTCC Panel, Marshalling Box & Arrangement Drawing /
Cooler Control Cabinet, including their GTP / Specifications
make & rating.
Voltage Ratio / Turns Ratio Test.
IS: 2026 (Part I) - 1977,
Clause 16.3
Vector Group Verification.
IS: 2026 (Part I) - 1977,
Clause 16.3
Insulation Resistance Measurement.
IS: 2026 (Part I) - 1977,
Clause 16.6
Measurement of excitation current by RVPN Specifications
energization of HV & LV windings at low
voltage (AC), say 415 Volts, 3 phase and
230 Volts, single phase (rms).
Magnetic Balance Test with 240 volts RVPN Specifications
supply.
Winding Resistance measurement.
IS: 2026 (Part I) – 1977,
Clause 16.2
Separate source high voltage withstand test. IS: 2026 (Part III) – 1981,
Clause 5.3
Induced over voltage withstand test.
IS: 2026 (Part III) – 1981,
Clause 5.3
Operation of OLTC and verification of IS: 2026 (Part I) – 1977,
RTCC Panel.
Clause 16.9
Measurement of No Load Current and No IS: 2026 (Part I) – 1977,
Load Losses at 90%, 100% & 115% rated Clause 16.5
voltage.
Measurement of Harmonics in the IS: 2026 (Part I) – 1977,
magnetizing current at 90%, 100% & 115% Clause 16.13
rated voltage.
Measurement of Acoustic Noise level.
CBIP
Manual
on
Transformers – Section J &
NEMA
Standards
Publication No. TR 1
Operation of OLTC at Rated Voltage.
IS: 2026 (Part I) – 1977,
Clause 16.9

Power Transformers

No.
17

18
19
20
21
22

23

24

25
26

27

28

19

TESTS
REFERENCE
Measurement of Load Losses and IS: 2026 (Part I) - 1977,
Impedance Voltages at minimum, principal Clause 16.4
& maximum taps.
Operation of OLTC at Rated Current.
IS: 2026 (Part I) - 1977,
Clause 16.9
Measurement of Zero Phase Sequence IS: 2026 (Part I) - 1977,
Impedance between HV & LV windings.
Clause 16.10
Verification of regulation at rated load and RVPN Specifications
unity, 0.9 & 0.8 PF lagging
Verification of efficiency at 25%, 50%, 75% RVPN Specifications
and 100% of full load.
Measurement of Transferred Surge Voltage IS: 2026 (Part III) – 1981,
from HV & LV windings to TV windings Clause 12.3.3
(for 220 KV Class Transformers).
IS:2026 (Part III) – 1981,
Appendix B
Measurement of Capacitance & Tan Delta of RVPN Specifications
Windings and OIP Condenser type
Bushings.
Operation of cooler control circuits, RVPN Specifications
indications & alarms, etc. in Marshalling
Box & Cooler Control Cabinet.
Measurements of Auxiliary / Cooler Losses IS: 2026 (Part I) - 1977,
(fans and pump, as applicable).
Clause 16.14
High Voltage (2 KV AC) one minute IS: 2026 (Part III) – 1981,
withstand test on auxiliary wiring in OLTC Clause 9
Drive Mechanism, Marshalling Box &
Cooler Control Cabinet.
(i) For transformers to be sent filled with
oil:
a) Drawing & sealing of Sample of IS: 6855 & IS: 1866 – 2000
Oil from transformer tank.
b) Drawing & sealing of Sample of IS: 6855, IS: 335 – 2000 &
RVPN Specifications
Oil from 10% spare oil in drums.
(ii) For transformer to be sent filled with IS: 6855, IS: 335 – 2000 &
Nitrogen, and oil for first filling and RVPN Specifications
10% spare oil is dispatched
separately: Drawing and sealing of
composite oil sample from first filling
& 10% spare oil in drums.
(iii)
Testing of new Insulating oil for IS: 6855, IS: 335 – 2000 &
RVPN Specifications
transformers.
Sealed samples are to be sent to CPRI /
ERDA / as per PO for testing.
Manual
on
Oil Leakage Test on completely assembled CBIP
transformer (This test can be conducted at Transformers
any convenient point of time since the
transformer can be left pressurized overnight
and inspected on the next day.
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No.
29
30

31

32

33

5.5

TESTS
Measurement of oil quantity required for
First Filling.
Checking & Verification of various
equipment & accessories / fittings with
Master / Standard Packing List.
Any other tests to be performed / witnessed
as per the requirements of ISS / P. O. /
Nomination Letter / GTP / Specifications,
and as may be required for the inspection.
Note: Sequence to be adopted when type
tests & routine and acceptance tests are to be
done in one visit.

REFERENCE
RVPN Specifications
RVPN Specifications

ISS / PO/Nomination Letter
/
GTP
/
RVPN
Specifications

Tests at 5.4(1) to 5.4(3),
5.3(1) to 5.3(3), 5.4(7),
5.4(8),
5.3(4),
5.4(10),
5.4(11), 5.3(5) to 5.3(12),
5.4(14), 5.4(15), 5.4(19) to
5.4(29)
Note: Following tests shall be witnessed for Tests at 5.4(1) to 5.4(14) &
routine tests prior to short circuit test.
5.4(16) to 5.4(23)

SPECIAL ATTENTION!!
5.5.1 Do not witness any test in which the equipment / instruments used are not of
the specified accuracy class or better.
5.5.2 Do not permit high voltage tests when the power supply is from a captive
diesel generating set during power failures.
5.5.3 Do not permit test for measurement of Acoustic Noise level test if the ambient
noise is beyond permissible limits.
5.5.4 Ensure that 3 phase 4 wire watt meter is used for loss measurement. During no
load test, maintain rated frequency & rated voltage. Current range and rating
of watt meter / ampere meter should be adequate to read accurately on low
range also. In case the frequency is less than the rated, the measured loss has
to be corrected to the rated frequency.
5.5.5 Ensure that while carrying out the measurement, the proper current / voltage /
power ranges are selected corresponding to the values as will be observed. The
percentage error of the measuring equipment shall also be within the specified
and required accuracy, i.e., class 0.5 or better. This should be ensured by
checking the calibration report of the measuring equipment.
5.5.6 Ensure that the connections to the measuring instruments are correctly made
and tightened fully.
5.5.7 Ensure that the measuring equipments are connected to the required ratios /
tappings.
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5.5.8 Ensure that oil / ambient temperatures are noted for measurements affected by
temperature.
5.5.9 Ensure that the winding resistance measurement is done after all the low
voltage tests and turns ratio tests have been completed.
5.5.10 Ensure that transformer oil samples are drawn after all electrical tests have
been conducted but before the measurement of the oil required for the first
filling.
5.5.11 Ensure that there is no excessive air draft or air circulation around the
transformer during temperature rise test.
5.5.12 Check that the earthing is provided in the workshop floor.
5.5.13 Check that the accessories fit perfectly on the corresponding part of the
transformer.
5.5.14 Check that the instruments and equipment are provided on the transformer as
per approved drawing and purchase order.
5.5.15 Ensure that bimetallic strip (copper and aluminium) of suitable size is being
used for connecting components / equipment of different materials, including
terminal connectors.
5.6

CONCLUDING:
5.6.1 Checking of test observations and related calculation sheets and final Test
Reports.
5.6.2 Verification of test results / reports with reference to the requirements of the
Specifications and the Guaranteed Technical Particulars / Nomination letter.
5.6.3 Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.
5.6.4 Sealing of the main tank of the transformer(s), if found acceptable, at two
diagonally opposite bolts of the cover / dome of the transformer(s).

5.7

REFERENCE STANDARDS:
¾
¾
¾
¾
¾

IS: 2026 (Part I) – 1977: Specification for Power Transformer – General.
IS: 2026 (Part II) – 1977: Specification for Power Transformer – Temperature
Rise.
IS: 2026 (Part III) – 1981: Specification for Power Transformer – Insulation
Levels and Dielectric Tests.
IS: 2026 (Part IV) – 1977: Specification for Power Transformer – Terminal
Markings, Tappings and Connections.
IS: 2026 (Part V) – 1994: Specification for Power Transformer – Transformer/
Reactor Bushings Minimum External Clearance in Air – Specification.
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¾
¾
¾
¾
¾

IS: 335 – 1993: New Insulating Oils- Specification.
IS: 1866 – 2000: Code of Practice for Electrical Maintenance and supervision
of Mineral Insulating Oil in Equipment.
IS: 6855: Method of Sampling for Liquid Dielectric.
CBIP Manual on Transformers
NEMA Standards Publication NO. TR 1
………….

CHAPTER – 6

CURRENT TRANSFORMERS
6.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works of
the supplier:
6.1.1 Obtain detailed offer letter with details of quantity of the Current
Transformers to be inspected.
6.1.2 Identify & verify the quantity of the CTs offered for inspection.
6.1.3 Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order placing
authority. Carry out the inspection according to the plan.
6.1.4 Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity and
accreditation relevance of the calibration certificates.
6.1.5 Verify that the class of accuracy of measuring instruments / standards used for
testing of CTs is better than the class of accuracy of the metering core of the
CTs under test.
6.1.6 Physically check the measuring instruments / devices / apparatus to be used
during testing and ensure that the calibration seals are intact without sign of
tampering and bear the identification mark of the calibrating agency. Check
the calibration status sticker and verify that it is signed properly by the
calibrating agency and bears the date of the last calibration.
6.1.7 Select the samples for testing. The routine / acceptance tests shall be
conducted on 100% CTs of 132 kV & above and on 30 % quantity (minimum
20 nos. of each ratio) of CTs of 33 kV and 11 kV voltage class.
6.1.8 Affix his identification mark on all the Current Transformers selected for
testing.
6.1.9 May obtain and examine original type test reports if desired by the purchaser /
order placing authority.
6.1.10 Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.
6.1.11 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
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TYPE TESTS AND OTHER TESTS (For reference only):
Note: The type test certificates are asked for from the supplier alongwith their offer
for prequalification purposes or before commencement of supply. These tests are to
be carried out only if prescribed by the order placing authority.
No.
1

2

3

4

5
6

7

8
9

6.3

TESTS
Determination of errors or other
characteristics
according
to
the
requirements
of
the
appropriate
designation or accuracy class.
Temperature – rise test.

REFERENCE
IS 2705 (Part 2): 1992 /
IS 2705 (Part 3): 1992 /
IS 2705 (Part 4): 1992,
As applicable
IS 2705 (Part 1): 1992,
Clause 9.7

High voltage power frequency wet
withstand
voltage tests on outdoor
current transformers up to and including
245 kV.
Lightning impulse test for current
transformers for service in electrically
exposed installation.
Short time current tests.

IS 2705 (Part 1): 1992
Clause 9.9

IS 2705 (Part 1): 1992
Clause 9.8

IS 2705 (Part 1): 1992
Clause 9.6
Switching impulse voltage tests for IS 2705 (Part 1): 1992
current transformers of 420 kV and Clause 9.11
above.
Measurement of dielectric dissipations IEC 60044 – 1, Clause 6.3
factor for oil immersed current
transformers rated 145 KV and above.
Chopped lightning impulse test as a type IS 2705 (Part 1): 1992,
test. (Only for 245 kV & 145 kV CTs)
Clause 9.10
Ratio Interference Voltage Test. (Only for IEC 60044 – 1, Clause 7.5
245 kV & 145 kV CTs)

ROUTINE TESTS (As per RVPN specification):
No.
1
2
3
4
5

TESTS
Verification of terminal marking and
polarity.
Power frequency dry withstand tests on
primary windings.
Power frequency dry withstand tests on
secondary windings.
Over voltage inter – turn test.

REFERENCE
IS 2705 (Part 1): 1992
Clause 9.2
IS 2705 (Part 1): 1992
Clause 9.3
IS 2705 (Part 1): 1992
Clause 9.4
IS 2705 (Part 1): 1992
Clause 9.5
Determination
of
errors
or
other IS 2705 (Part 2): 1992 /
characteristics according to the requirements IS 2705 (Part 3): 1992 /
of the appropriate designation or accuracy IS 2705 (Part 4): 1992,
class.
As applicable

Current Transformers

No. TESTS
6
Temperature rise test on one current
transformer of each ratio out of total ordered
quantity.
7
Partial discharge tests for CTs rated 145 kV
& above and dry type 33 kV and 11 kV
CTs.
8
Checking of the rating plate.

9

10

11

12

6.4
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REFERENCE
IS 2705 (Part 1): 1992
Clause 9.7
IEC 60044 – 1, Clause 6.2

IS 2705 (Part 1): 1992
Clause 8.1, purchase order
and approved drawing
Measurement of dielectric dissipation factor IEC 60044 – 1, Clause 6.3
for oil immersed current transformers rated
145 KV and above.
Checking and verification of all features of RVPN specifications, PO,
GTP and Specification, and as per PO / GTP & Nomination letter
Nomination letter.
Instrument Security Current Test (for IS 2705 (Part 2): 1992,
metering core only) of one CT of each ratio Clause 7.1.2
out of total ordered quantity.
Test for knee point voltage and exciting IS 2705 (Part 4): 1992,
current, secondary winding resistance and Clause 6.0
turns ratio.

SPECIAL ATTENTION!!
6.4.1

Ensure that while carrying out the measurement, proper current / voltage /
power ranges are selected corresponding to the values as will be observed. The
percentage error of the measuring equipment shall also be within the specified
and required accuracy. This should be ensured by checking the calibration
report of the measuring equipment. Also ensure that there is no zero error in
the measuring instruments.

6.4.2

Ensure that the connections to the measuring instruments are correctly made
and tightened fully.

6.4.3

Ensure that the measuring equipments are connected to the required ratios /
tappings.

6.4.4

Ensure that ambient temperatures are noted for measurements affected by
temperature.

6.4.5

Check that the terminal connectors are as per Purchase Order or approved
drawing. In absence of drawing or any specific mention in the P.O. / GTP /
Specification / nomination letter, check that the primary side connector has
sufficient contact area and has same aluminium to aluminium or copper to
copper connection. Aluminium to copper connection shall be provided with
bimetallic strip. In no case, connectors with M.S. (ungalvanized) nuts / bolts
should be accepted.
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6.4.6 Quality of secondary terminals: Screwed connection shall not be accepted.
Internal connection should have lock nut or locking feature to prevent
loosening of studs (Applicable after incorporation in the specification / P.O.).
6.4.7 Ensure that the base foundation holes are as per drawing.
6.4.8 Ensure that the safety valve / diaphragm, where provided, is as per approved
drawing.
6.4.9 Ensure that the name plates are located in the casing or dead part of instrument
transformer and not in live part.
6.4.10 Marking of P1, P2, C1, C2 should be engraved / punched. Temporary
embossing or tagging or painting is not acceptable (Applicable after
incorporation in the specification / P.O.).
6.4.11 Ensure that the earthing link / connection exists between upper portion and
bottom portion of tank which is separated by an ‘O’ ring or gasket (Applicable
after incorporation in the specification / P. O.).
6.4.12 Check the workmanship as per requirements of the P. O. / Specification.
6.5

CONCLUDING:
6.5.1 Checking of test observations and related calculation sheets and final Test
Reports.
6.5.2 Verification of test results / reports with reference to the requirements of the
Specifications and the Guaranteed Technical Particulars / Nomination letter.
6.5.3 Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.
6.5.4 Sealing of all the current transformers which have been found acceptable
during inspection.

6.6

REFERENCE STANDARDS:
¾
¾
¾
¾
¾
¾
¾
¾

IS: 335 – 1993 – New Insulating oil.
IS: 2705 (Part – 1): 1992: Current Transformers, General requirements.
IS: 2705 (Part – 2): 1992: Current Transformers, Measuring Current
Transformers.
IS: 2705 (Part – 3): 1992: Current Transformers, Protection Current
Transformer.
IS:
2705 (Part – 4): Current Transformers, Protection Current
Transformers for Special Purpose.
IS: 4201 – Application Guide for Current Transformers.
IS: 11322 – 1985: Method for Partial Discharge Measurement in Instrument
Transformers.
IEC 60044 – 1 / 1996

CHAPTER – 7

VOLTAGE TRANSFORMERS &
CAPACITOR VOLTAGE TRANSFORMERS
7.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works of
the supplier:
7.1.1 Obtain detailed offer letter with details of quantity and packing list of the
Voltage Transformers to be inspected.
7.1.2 Identify & verify the quantity of the VTs / CVTs offered for inspection.
7.1.3 Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order placing
authority. Carry out the inspection according to the plan.
7.1.4 Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity and
accreditation relevance of the calibration certificates.
7.1.5 Verify that the class of accuracy of measuring instruments / standards used for
testing of VTs / CVTs is better than the class of accuracy of the metering core
of the VTs / CVTs under test.
7.1.6 Physically check the measuring instruments / devices / apparatus to be used
during testing and ensure that the calibration seals are intact without sign of
tampering and bear the identification mark of the calibrating agency. Check
the calibration status sticker and verify that it is signed properly by the
calibrating agency and bears the date of the last calibration.
7.1.7 Select the samples for testing. The routine / acceptance tests shall be
conducted on 100% VTs / CVTs of 132 kV & above and on 30 % quantity
(minimum 20 nos. of each ratio) of PTs of 33 kV and 11 kV voltage class.
7.1.8 Affix his identification mark on all the VTs / CVTs selected for inspection as
per clause 7.1.7 above.
7.1.9 May obtain and examine original type test reports if desired by the purchaser /
order placing authority.
7.1.10 Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.
7.1.11 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
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TYPE TESTS AND OTHER TESTS:
Note: The type test certificates are asked for from the supplier alongwith their offer
for prequalification purposes or before commencement of supply. These tests
are to be carried out only if prescribed by the order placing authority.
7.2.1 FOR VTs:
No.
TESTS
1 Temperature rise test
2 Lightning impulse tests for voltage
transformers
for
service
in
electrically exposed installation.
3 Switching impulse voltage tests for
voltage transformers of 420 kV and
above.
4 High voltage power frequency wet
withstand voltage tests on outdoor
voltage transformers up to and
including 245 kV.
5 Determination of errors or other
characteristics according to the
requirements of the appropriate
designation or accuracy class.
6 Chopped lightning impulse test as a
type test.
7 Short circuit withstand capability
test as a type test.

REFERENCE
IS:3156 (Part 1): 1992, Clause 9.5
IS:3156 (Part 1): 1992, Clause 9.6

IS:3156(Part 1): 1992, Clause 9.10

IS: 3156 (Part 1): 1992, Clause 9.7

IS: 3156 (Part 2): 1992, OR
IS: 3156 (Part 3): 1992,
as applicable
IS 3156 (Part 1): 1992, Clause 9.8
IS 3156 (Part 1): 1992, Clause 9.9

7.2.2 FOR CVTs:
No.
1
2
3
4

5

6

7
8
9
10

TESTS
Ferro – resonance test.
Transient response tests.
Temperature Rise test.
Impulse voltage test

REFERENCE
IS:3156 (Part 4) 1992,Clause No. 9.2.3
IS:3156 (Part 4) 1992, Clause No. 9.2.4
IS:3156 (Part 4) 1992, Clause No. 9.2.1
IS:3156 (Part 4) 1992, Clause No. 9.2.2 /
IS:3156 (Part 1) 1992, Clause No. 9.6 /
IS:9348 – 1998, Clause No. 9.2.5
High frequency capacitance IS 9348: 1998, Clause No. 12.1
and equivalent series resistance
measurements in the range of
the rated temperature category.
Stray capacitance and stray IS 9348: 1998, Clause No. 12.2
conductance measurements of
the low voltage terminal.
A.C. voltage test, wet.
IS 9348: 1998, Clause No. 9.2.2
Discharge test.
IS 9348: 1998, Clause No. 11
Partial discharge test.
IS 9348: 1998, Clause No. 13.2
Determination
of
the IS 9348: 1998, Clause No. 14
temperature coefficient.
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No. TESTS
11 Determination of errors or other
characteristics according to the
requirements of the appropriate
designation or accuracy class.
12
13
14
7.3

REFERENCE
IS: 3156 (Part 4): 1992, Clause No. 9.2.5,
and
IS: 3156 (Part 2): 1992, Clause No. 8.1 OR
IS: 3156 (Part 3): 1992, Clause No. 10.1.1.2
as applicable
Chopped lightning impulse test IS 3156 (Part 1): 1992, Clause 9.8
as a type test.
Short
circuit
withstand IS 3156 (Part 1): 1992, Clause 9.9
capability test as a type test.
Cantilever test.
IS 9348: 1998, Clause No. 16

ROUTINE TESTS (As per RVPN specification):
7.3.1 FOR VTs:
No.
TESTS
1 Verification of terminal marking and
polarity.
2 Power frequency dry withstand tests on
primary windings.
3 Power frequency dry withstand tests on
secondary windings.
4 Partial discharge tests for VTs rated 145
kV & above and dry type 33 kV and 11
kV PTs.
5 Over voltage inter – turn test.
6 Determination of errors or other
characteristics
according
to
the
requirements
of
the
appropriate
designation or accuracy class.
7 Checking of the rating plate.

REFERENCE
IS: 3156 (Part 1): 1992,
Clause 9.2
IS: 3156 (Part 1): 1992,
Clause 9.3
IS: 3156 (Part 1): 1992,
Clause 9.4
IS 11322: 1985

RVPN Specification.
IS: 3156 (Part 2): 1992
IS: 3156 (Part 3): 1992

IS: 3156 (Part 1): 1992, Clause
8.1, Purchase order and approved
drawing.

7.3.2 FOR CVTs:
No.
TESTS
1 Verification of terminal marking and
polarity.
2 Determination of errors or other
characteristics
according
to
the
requirements
of
the
appropriate
designation or accuracy class.
3

REFERENCE
IS: 3156 (Part 1): 1992,
Clause 9.2.
IS: 3156 (Part 4): 1992,
Clause 9.3.2, and
IS: 3156 (Part 2): 1992, OR
IS: 3156 (Part 3): 1992,
as applicable.
Power frequency dry withstand tests on IS: 3156 (Part 1): 1992, Clause
primary windings.
9.3
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No.
TESTS
4 Power frequency dry withstand tests on
secondary windings.
5 Capacitance measurement before and
after high voltage test.
6 Capacitor loss measurement before and
after high voltage test.
7 AC voltage test between low voltage
terminal and earth terminal.
8 Partial discharge test.
9 Sealing Test / Visual check for leakage.
10 Test on Electromagnetic unit:
Induced AC voltage on primary and
secondary windings.
11 Checking of the rating plate.

7.4

REFERENCE
IS: 3156 (Part 1): 1992,
Clause 9.4
IS: 9348 – 1998, Clause 7
IS: 9348 – 1998, Clause 8
IS: 9348 – 1998, Clause 10, and
IS: 3156 (Part-4), Clause 9.3.1.2
IS: 9348 – 1998, Clause 13
IS: 9348 – 1998, Clause 15
IS:3156 (Part 4), Clause 9.3.1.3

IS: 3156 (Part 1): 1992, Clause
8.1, Purchase order and approved
drawing.

SPECIAL ATTENTION!!
7.4.1 Ensure that while carrying out the measurement, proper current / voltage /
power ranges are selected corresponding to the values as will be observed. The
percentage error of the measuring equipment shall also be within the specified
and required accuracy. This should be ensured by checking the calibration
report of the measuring equipment.
7.4.2 Ensure that there is no zero error in the various measuring instruments.
7.4.3 Ensure that the connections to the measuring instruments are correctly made
and tightened fully.
7.4.4 Ensure that the measuring equipments are connected to the required ratios /
tappings.
7.4.5 Ensure that ambient temperatures are noted for measurements affected by
temperature.
7.4.6 Check that the terminal connectors are as per Purchase order and approved
drawing. In no case, connectors with M.S. (ungalvanized) nuts / bolts should
be accepted.
7.4.7 Quality of secondary terminals: Screwed connection shall not be accepted.
Internal connection should have lock nut or locking feature to prevent
loosening of studs (Applicable after incorporation in the specification / P. O.).
7.4.8 Ensure that the base foundation holes are as per drawing.
7.4.9 Ensure that the safety valve / diaphragm where provided is as per drawing.

Voltage Transformers and Capacitor Voltage Transformers
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7.4.10 Ensure that the Name plates are located in casing or dead part of instrument
transformer and not on live part.
7.4.11 Ensure that the earthing link / connection exists between upper portion and
bottom portion of tank which is separated by an ‘O’ ring or gasket (Applicable
after incorporation in the specification / P.O.).
7.4.12 In case of 3 phase RVT, ensure that the open delta voltage at secondary
terminals does not exceed the permissible limit.
7.4.13 Check the workmanship as per requirements of the P. O. / Specification.
7.5

CONCLUDING:
7.5.1 Checking of test observations and related calculation sheets and final Test
Reports.
7.5.2 Verification of test results / reports with reference to the requirements of the
Specifications and the Guaranteed Technical Particulars.
7.5.3 Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.
7.5.4 Sealing of all the VTs / CVTs which have been found acceptable during
inspection.

7.6

REFERENCE STANDARDS:
¾
¾
¾
¾
¾
¾

IS: 3156 (Part 1): 1992: Voltage Transformers: General Requirements.
IS: 3156 (Part 2): 1992: Voltage Transformers: Measuring Voltage
Transformer
IS: 3156 (Part 3): 1992: Voltage Transformers: Protective Voltage
Transformer.
IS: 3156 (Part 4): 1992: Voltage Transformers: Capacitor Voltage
Transformer.
IS: 9348 – 1998 (IEC: 358): Coupling Capacitors and Capacitor Dividers.
IS: 11322 – 1985: Method for Partial Discharge Measurement in Instrument
Transformers.

………

CHAPTER – 8

CONTROL & RELAY PANEL
8.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works of
the supplier:
8.1.1 Obtain detailed offer letter with details of quantity, accessories and mandatory
spares of the C&R panels to be inspected.
8.1.2 Identify & verify the quantity of the C&R Panels offered for inspection.
8.1.3 Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests as directed by the order placing
authority. Carry out the inspection according to the plan.
8.1.4 Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity and
accreditation relevance of the calibration certificates.
8.1.5 Physically check the measuring instruments / devices / apparatus to be used
during testing and ensure that the calibration seals are intact without sign of
tampering and bear the identification mark of the calibrating agency. Check
the calibration status sticker and verify that it is signed properly by the
calibrating agency and bears the date of the last calibration.
8.1.6 Affix his identification mark on all the C&R panels offered for inspection.
8.1.7 Check and verify the make, rating and quantity, etc. of accessories of the
control and relay panels as per approved general arrangement drawing and
shipping / packing list.
8.1.8 Obtain & verify the manufacturer’s test certificates for the bought out items if
provided in P.O. / specification / nomination letter.
8.1.9 May obtain and examine original type test reports if desired by the
purchaser/order placing authority.
8.1.10 Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.
8.1.11 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
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TYPE TESTS (For reference only):
Note: The type test certificates are asked for from the supplier alongwith their offer
for prequalification purposes or before commencement of supply. These tests
are to be carried out only if prescribed by the order placing authority.
No.
TESTS
REFERENCE
1 Insulation test on the relays.
RVPN Specifications.
(a) 2 KV AC one minute withstand.
RVPN Specifications.
2 Relay characteristics, performance and
accuracy test.
(a) Steady state characteristics and operating
time.
(b) Dynamic characteristics and operating
time for distance relay.
3 Test on relays for thermal requirement.
Latest IS: 3231 or relevant
IEC
4 Test on relays for mechanical requirement.
Latest IS: 3231 or relevant
IEC
5 Test on relays for rated burden.
Latest IS: 3231 or relevant
IEC
6 Contact performance test for relays.
Latest IS: 3231 or relevant
IEC
7 Impulse voltage withstand test on relays.
Latest IS: 8686, Clause 5.1
or relevant IEC
8 High frequency disturbance test on relays (not Latest IS: 8686, Clause 5.2
applicable for electromechanical relays).
or relevant IEC
9 Electrical fast transient test for relays (not Latest IS: 3231or IS: 8686
applicable for electromechanical relays).
or relevant IEC

8.3

ROUTINE TESTS & ACCEPTANCE TESTS (As per RVPN specification):
No.
1

2
3
4
5
6

TESTS
Checking of the title plate bearing name &
type of panel with other engraved
information.
Dimensional checks.
Verification of various components fitted
along with S. No., item detail, make and type.
Checking of same ferrule numbers at both
ends of wires.
Checking of colour of paint and its finishing.

REFERENCE
Purchase order and approved
drawings
Approved drawings
Approved bill of material /
drawings / GTP
Approved drawings

RVPN Specifications
approved drawing
Checking of colour scheme of wires used in RVPN Specifications
the wiring.
approved drawing
Circuits
Colour
No. 1 phase, AC
Red
No. 2 phase, AC
Yellow
No. 3 phase, AC
Blue

&
&

Control and Relay Panels

No.

7

8

9
10

11

12

13
14

8.4
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TESTS
REFERENCE
RVPN Specifications &
Neutral conductor, AC Black
approved drawing
Connections to earth
Green
DC circuits
Grey
Checking of wiring of circuits and their Approved
drawings,
continuity and correctness.
subsequent revisions in
drawings, and modifications
suggested through letters
Checking the operation / functioning of RVPN Specifications, GTP
individual protection schemes, relays, & approved drawings
instruments and meters.
Operational / functional tests on all the RVPN Specifications, GTP
instruments, relays and other devices.
& approved drawings
RVPN Specifications
Insulation test on the wiring.
(a) 2 KV AC one minute withstand.
(b) Insulation resistance measurement at 500
V DC.
Operational / functional checking of the RVPN Specifications &
memory and configurability in Disturbance GTP
Recorders.
Operational / functional checking of event RVPN Specifications &
logging in Disturbance Recorders / numerical GTP
relays.
Checking compatibility of data retrieval RVPN Specifications &
through lap top / PC and software.
GTP
Operational / functional tests & verification of RVPN Specifications, GTP,
features on all the instruments, protection and relevant IS
schemes and relays, and other devices
purchased as loose or mandatory spares.

SPECIAL ATTENTION!!
8.4.1 Check and verify all the features as per GTP / P. O. / Nomination letter /
specifications after preparing a list of such particulars.
8.4.2 Ensure that while carrying out the measurement, the proper current / voltage /
power ranges are selected corresponding to the values as will be observed.
Also ensure that there is no zero error in the various measuring instruments.
8.4.3 Ensure that the connections to the measuring instruments are correctly made
and tightened fully.
8.4.4 Ensure that the measuring equipments are connected to the required ratios /
tappings.
8.4.5 Ensure that oil / ambient temperatures are noted for measurements affected by
temperature.
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8.4.6 Quality of terminations in Terminal Block / Bus wiring: Screwed connection
shall not be accepted on Terminal Blocks. All connections should have
locking feature to prevent loosening of nuts (Applicable after incorporation in
the specification / P.O.).
8.4.7 All spare terminals of protective scheme / relays / meters should have nuts /
washers fitted on them (Applicable after incorporation in the specification /
P.O.).
8.4.8 Spare contacts wiring may be confirmed from the approved drawing. If not
shown in drawing, 2 Nos. spare NO / NC contacts (as available) may be got
wired up to TB (Applicable after incorporation in the specification / P.O.).
8.4.9 Ensure that one TB is kept spare for each phase of CT wire of metering core to
connect any additional meter / transducer in future (Applicable after
incorporation in the specification / P.O.).
8.4.10 Check that the instruments and equipment are provided on the control and
relay panels as per approved drawing and purchase order.
8.5

8.6

CONCLUDING:
8.5.1

Checking of test observations and related calculation sheets and final Test
Reports.

8.5.2

Verification of Test Results / Reports with reference to the requirements of
the Specifications and the Guaranteed Technical Particulars / Nomination
letter.

8.5.3

Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.

8.5.4

Sealing of all the C&R panels which have been found acceptable during
inspection.

REFERENCE STANDARDS:
¾
¾
¾
¾
¾

IS 3842: Application Guide for Electrical Relays for AC System.
IS 3231: Specification for Electrical Relays for Power System Protection.
IS 8686: Specification for Static Protective Relays.
IS 8623 – 1993: Specification for Low Voltage Switchgear and Control Gear
Assemblies.
Any other IS and International Standards specified in the purchase order.

……….

CHAPTER – 9

ENERGY METERS
9.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works of
the supplier:
9.1.1 Obtain detailed offer letter with details of quantity of the Energy Meters to be
inspected.
9.1.2 Identify & verify the quantity of the energy meters offered for inspection.
9.1.3 Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order placing
authority. Carry out the inspection according to the plan.
9.1.4 Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity and
accreditation relevance of the calibration certificates.
9.1.5 Verify that the class of accuracy of measuring instrument used for checking
calibration of meters is as per IS – 12346. Accordingly, 0.2 S and 0.5S
accuracy class meters should be calibrated with standards of at least 0.02 and
0.05 accuracy class respectively.
9.1.6 Physically check the measuring instruments / devices / apparatus to be used
during testing and ensure that the calibration seals are intact without sign of
tampering and bear the identification mark of the calibrating agency. Check
the calibration status sticker and verify that it is signed properly by the
calibrating agency and bears the date of the last calibration.
9.1.7 Select samples of energy meters as per IS 14697: 1999, clause 12.2.2.1
(recommended sampling plan is given in Table 22 in Annexure E at E – 2). All
the meters of the same type, rating and accuracy class shall be grouped
together to constitute a lot.
9.1.8 Affix his identification mark on the cover of the main body of all the energy
meters selected as samples.
9.1.9 May obtain and examine original type test reports if desired by the purchaser /
order placing authority.
9.1.10 Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.
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9.1.11 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
9.2

TYPE TESTS (For reference only):
Note: The type test certificates are asked for from the supplier alongwith their offer
for prequalification purposes or before commencement of supply. These tests
are to be carried out only if prescribed by the order placing authority.
No.
1
2
3
4
5
6
7

20
21
22
23

TESTS
Impulse Voltage Test.
AC High Voltage Test.
Insulation Test.
Test of no – load conditions.
Test of starting condition
Test of meter constant
Tests for limits of errors with balanced
loads and single – phase loads (Forward
and Reverse directions, if applicable).
Tests on repeatability of error.
Test for power consumption.
Test for magnetic influence of external
origin.
Test of ambient temperature influence
Test of influence of supply voltage.
Test of influence of short time over
current.
Test of influence of self heating.
Test of influence of heating.
Radio interference measurement.
Fast transient burst test.
Test of immunity to electrostatic
discharges.
Test of immunity to electromagnetic HF
field.
Dry heat test.
Cold test.
Damp heat cycle test.
Vibration test.

24

Shock test.

25
26

Spring hammer test.
Protection against penetration of dust
and water.

8
9
10
11
12
13
14
15
16
17
18
19

REFERENCE
IS 14697: 1999, Clause 12.7.6.2
IS 14697: 1999, Clause 12.7.6.3
IS 14697: 1999, Clause 12.7.6.4
IS 14697: 1999, Clause 12.12
IS 14697: 1999, Clause 12.13
IS 14697: 1999, Clause 12.14
IS 14697: 1999, Clause 11.1

IS 14697: 1999, Clause 12.16
IS 14697: 1999, Clause 12.7.1
CBIP Technical Report No. 88 –
Table 15
IS 14697: 1999, Clause 12.11
IS 14697: 1999, Clause 12.7.2
IS 14697: 1999, Clause 12.7.3
IS 14697: 1999, Clause 12.7.4
IS 14697: 1999, Clause 12.7.5
IS 14697: 1999, Clause 12.8.5
IS 14697: 1999, Clause 12.8.4
IS 14697: 1999, Clause 12.8.2
IS 14697: 1999, Clause 12.8.3
IS 14697: 1999, Clause 12.6.1
IS 14697: 1999, Clause 12.6.2
IS 14697: 1999, Clause 12.6.3
IS 14697: 1999, Clause 12.3.2 &
RVPN Specifications
IS 14697: 1999, Clause 12.3.1 &
RVPN Specifications
IS 14697: 1999, Clause 12.3.2
IS 14697: 1999, Clause 12.5

Energy Meters

No.
TESTS
27 Test of resistance to heat and fire.
28 Measurement of phase current.
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REFERENCE
IS 14697: 1999, Clause 12.4
CBIP Technical Report No. 88

Note: Interpretation of test results shall be as per clause 12.15 of IS: 14697 – 1999.
9.3

ROUTINE TESTS AND ACCEPTANCE TESTS :
No.
TESTS
1 Verification of general quality &
dimensions of energy meters.
2 AC High Voltage Test.
3 Insulation Test.
4 Test of no – load conditions.
5 Test of starting condition
6 Test of meter constant
7 Tests for limits of errors with balanced
loads and single – phase loads (Forward
and Reverse directions, if applicable).
8 Test for accuracy for PT supply without
neutral.
9 Test for accuracy for 3 phase 3 wire
connection.
10 Tests on repeatability of error.
11 Test for power consumption.
12 Test for magnetic influence of external
origin one meter of each type from each
lot.
13 Test for auxiliary supply (for ABT
meters).
14 Vibration test on one meter of each type
from each lot.
15 Shock test on one meter of each type
from each lot.
16 Special tests (where & as applicable) for
verification of:
a) Meter Display Parameters &
Features and sequence.
b) Tamper & fraud detection features
and values.
c) Energy Registers.
d) TOD Registers.
e) Maximum Demand Registers.
f) Voltage Registers.
g) VARH Registers.
h) Load Survey Data.
i) Anomaly Registers.

REFERENCE
Approved General Arrangement
Drawing & G.T. P.
IS 14697: 1999, Clause 12.7.6.3
IS 14697: 1999, Clause 12.7.6.4
IS 14697: 1999, Clause 12.12
IS 14697: 1999, Clause 12.13
IS 14697: 1999, Clause 12.14
IS 14697: 1999, Clause 11.1

IS 14697: 1999, Clause 11.2
RVPN Specifications
IS 14697: 1999, Clause 12.16
IS 14697: 1999, Clause 12.7.1
CBIP Technical Report No. 88

IS 14697: 1999, Clause 11.2, &
RVPN Specifications
IS 14697: 1999, Clause 12.3.2 &
RVPN Specifications
IS 14697: 1999, Clause 12.3.1 &
RVPN Specifications

RVPN Specifications
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No.
j)
k)
l)
m)
n)
o)
p)
q)
r)

TESTS
REFERENCE
Compatibility for downloading data
through MRI / CMRI.
Communication through optical port
and RS 485 port.
Compatibility with software for
downloading data to computer.
Compatibility of software for RVPN Specifications
transferring online data to computer.
CT / PT error compensation facility,
if provided (for ABT meters).
Memory capacity.
Provisions for programming of meter
through MRI / CMRI / Software.
Clock adjustment / synchronization.
All other features and requirements
defined in the specifications.

Note: Interpretation of test results shall be as per clause 12.15 of IS: 14697 – 1999.
9.4

SPECIAL ATTENTION!!
9.4.1 Ensure that while carrying out the measurement, proper current / voltage /
power ranges are selected corresponding to the values as will be observed. The
percentage error of the measuring equipment shall also be within the specified
and required accuracy. This should be ensured by checking the calibration
report of the measuring equipment.
9.4.2 Ensure that there is no zero error in the various measuring instruments.
9.4.3 Ensure that the connections to the measuring instruments are correctly made
and tightened fully.
9.4.4 Ensure that the measuring equipments are connected to the required ratios /
tappings / ranges.
9.4.5 Ensure that ambient temperatures are noted for measurements affected by
temperature.
9.4.6 Verify that all the required features of the software have been provided.
9.4.7 Verify that all communication features are provided by obtaining print out of
the same.
9.4.8 Check and verify that all programmable & configurable features are provided
by confirming them through testing.
9.4.9 Check the workmanship as per requirements of the P. O. / Specification.

Energy Meters

9.5
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CONCLUDING:
9.5.1 Checking of test observations and related calculation sheets and final Test
Reports.
9.5.2 Verification of test results / reports with reference to the requirements of the
Specifications and the Guaranteed Technical Particulars / Nomination letter.
9.5.3 Preparation of Inspection Report with enclosures of copies of all required
certificates and with duly signed packing list.
9.5.4 Sealing of all the Energy Meters which have been found acceptable during
inspection.

9.6

REFERENCE STANDARDS:
¾
¾

IS 14697 – 1999: AC Static Transformer Operated Watthour And Varhour
Meters, Class 0.2S, 0.5S - Specification.
CBIP Technical Report No. 88.
……..

CHAPTER – 10

CONDUCTORS AND EARTHWIRE
10A.

ACSR CONDUCTOR

10A.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works of
the supplier:
10A.1.1

Obtain detailed offer letter with details of quantity of the conductor
drums along with packing list to be inspected.

10A.1.2

Identify & verify the conductor drums offered for inspection from the
packing list enclosed with the nomination letter.

10A.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

10A.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

10A.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact without
sign of tampering and bear the identification mark of the calibrating
agency. Check the calibration status sticker and verify that it is signed
properly by the calibrating agency and bears the date of the last
calibration.

10A.1.6

Select conductor samples as per sampling plan at clause 13.1.2 of IS: 398
(Part II) – 1996 and P. O. / Specification and affix his Identification mark
on the samples selected for testing.

10A.1.7

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

10A.1.8

Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.

10A.1.9

Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.

44

10A.2

Manual for Inspection of Equipments and Material

TYPE TESTS ON CONDUCTORS:
Note: The type test certificates are asked for from the supplier alongwith their offer
for prequalification purposes or before commencement of supply. These tests
are to be carried out only if prescribed by the order placing authority.
No.
TESTS
1 Surface condition Test.
2
3
4
5
6
7
8
9
10

10A.3

REFERENCE
IS 398 (Part II): 1996,
Clause 13.9
Test for ultimate breaking load on IS 398 (Part II): 1996,
stranded conductor.
Clause 13.10
Stress strain Test.
IS 398 (Part II): 1996,
Clause 13.11
Measurement of diameter of individual IS 398 (Part II): 1996,
aluminium and steel wires.
Clause 13.2
Measurement of lay ratio.
IS 398 (Part II): 1996,
Clause 13.8
Breaking load of individual wires.
IS 398 (Part II): 1996,
Clause 13.3.1
Ductility test.
IS 398 (Part II): 1996,
Clause 13.4
Wrapping test.
IS 398 (Part II): 1996,
Clause 13.5
Resistance test.
IS 398 (Part II): 1996,
Clause 13.6
Galvanizing test.
a) Test for uniformity of zinc coating.
IS 398 (Part II): 1996,
Clause 13.7
b) Test for mass of zinc coating.
IS 4826: 1979

ROUTINE TESTS AND ACCEPTANCE TESTS ON CONDUCTORS
(As per RVPN specification):
No.
1

2
3

4

5

TESTS
Drawing of samples of 1.2 meters length of
conductor from selected drums (10% of the
total number of drums).
Measurement of the lay ratio / direction of lay
of each layer of all the conductor samples.
Measurement of diameter of all the aluminium
& steel strands from all the samples of the
conductor.
Measurement of the resistance of all the
aluminium & steel strands from all the samples
of the conductor.
Testing of the breaking load of all the
aluminium & steel strands from all the samples
of the conductor.

REFERENCE
IS: 398 (Part II) – 1996,
Clause 13.1.2
IS: 398 (Part II) – 1996,
Clause 13.8
IS: 398 (Part II) – 1996,
Clause 13.2
IS: 398 (Part II) – 1996,
Clause 13.6
IS: 398 (Part II) – 1996,
Clause 13.3,
RVPN Specifications

Conductors and Earth Wire

No.
6

TESTS
Wrapping test on all the aluminium & steel
strands from all the samples of the conductor.
7
Ductility test (Torsion test / Elongation test) on
all the steel strands from all the samples of the
conductor.
8
Galvanizing test.
a) Testing of uniformity of zinc coating on the
steel strands.
b) Testing of mass of zinc coating on the steel
strands.
9
Measurement & verification of length of
conductor on at least 5% of the drums (by
transfer from one drum to another) including
checking of condition of conductor for its
quality (smooth and free from all imperfections,
scratches, abrasion, dents and manufacturing
defects).
10 Measurement of weight of conductor and
conductor drum of sample(s) chosen for
rewinding.
11 Visual checking of conductor drums for
dimensions, quality, painting & marking.

NOTE:
10A.4
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REFERENCE
IS: 398 (Part II) – 1996,
Clause 13.5
IS: 398 (Part II) – 1996,
Clause 13.4

IS: 398 (Part II) – 1996,
Clause 13.7
IS: 4826 – 1979
RVPN
Specifications,
IS: 398 (Part II) – 1996,
Clause 6 to Clause 11

RVPN Specifications &
G.T.P.
IS: 398 (Part II) – 1996
Clause 12,
IS: 1778 – 1980, RVPN
Specifications & G.T.P.

One specimen means one sample of the conductor.

SPECIAL ATTENTION!!
10A.4.1

Ensure that while carrying out the measurements, proper ranges are
selected corresponding to the values as will be observed. Also ensure that
there is no zero error in the measuring instruments.

10A.4.2

Check condition of conductor during rewinding for its quality. It should
be smooth and free from all imperfections, scratches, abrasion, dents and
manufacturing defects.

10A.4.3

Ensure, during rewinding, that the point where the first length finishes
and the second length starts on the drum is either clearly marked with
adhesive tape, or is cut off.

10A.4.4

Check that the condition of the wooden drums is worthy of Rail / Road
transport and handling during stringing operations.

10A.4.5

Check that the construction and dimensions of the wooden drums are as
per IS: 1778 / P. O. / Specification / GTP.
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10A.5 CONCLUDING:
10A.5.1 Checking of test observations and related calculation sheets and final Test
Reports.
10A.5.2 Verification of test results / reports with reference to the requirements of
the Specifications and the Guaranteed Technical Particulars / Nomination
letter.
10A.5.3 Preparation of Inspection Report including test reports and packing list
duly signed jointly.
10A.5.4 Sealing of the 100% quantity of conductor drums found acceptable at the
end of the conductor length on the inside of the drum.
10A.6

REFERENCE STANDARDS:
¾
¾
¾

IS: 398 (Part II) – 1996: Aluminium Conductors For Overhead Transmission
Purposes – Specification
IS: 1778 – 1980: Specification for Reels and Drums for Bare Conductors.
IS: 4826 – 1979: Specification for Hot – Dipped Galvanized Coatings on
Round Steel Wires.
……….

Conductors and Earth Wire

10B.

EARTHWIRE

10B.1

PRELIMINARIES:
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The Inspecting Officer will follow the following procedure on reaching the works of
the supplier:

10B.2

10B.1.1

Obtain detailed offer letter with details of quantity of the earth wire
drums along with packing list to be inspected.

10B.1.2

Identify & verify the earth wire drums offered for inspection from the
packing list enclosed with the nomination letter.

10B.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

10B.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

10B.1.5

Physically check the measuring instruments / devices / apparatus /
gauges/ scales to be used during testing and ensure that the calibration
seals are intact without sign of tampering and bear the identification mark
of the calibrating agency. Check the calibration status sticker and verify
that it is signed properly by the calibrating agency and bears the date of
the last calibration.

10B.1.6

Select earthwire samples as per sampling plan at clause 9.2 of IS: 12776
– 2002 and P.O. / Specification and affix his Identification mark on the
samples selected for testing.

10B.1.7

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

10B.1.8

Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.

10B.1.9

Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.

TYPE TESTS ON EARTHWIRE (As per RVPN Specification):
Note: The type test certificates are asked for from the supplier alongwith their offer
for prequalification purposes or before commencement of supply. These tests
are to be carried out only if prescribed by the order placing authority.
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No.
TESTS
1 Breaking force test.
2 Elongation test.
3 D.C. Resistance test.
10B.3

REFERENCE
IS: 12776: 2002, Clause 8.1
IS: 12776: 2002, Clause 8.2
IS: 12776: 2002, Clause 8.3

ROUTINE TESTS AND ACCEPTANCE TESTS ON EARTHWIRE
(As per RVPN specification):
No.
TESTS
1 Drawing of samples of earth wire from
selected drums (10% of the total number of
drums).
2 Measurement of the lay ratio of all the earth
wire samples.
3 Measurement of diameter of all the steel
strands from all the samples of the earth wire.
4 Measurement of d. c. resistance of all
samples of the earth wire.
5 Testing of the breaking force of all the
samples of the earth wire.
6 Testing of the breaking force of all the steel
strands from all the samples of the earth wire.
7 Wrapping test on all the steel strands from all
the samples of the earth wire.
8 Torsion test on all the steel strands from all
the samples of the earthwire.
9 Elongation test on all the steel strands from
all the samples of the earth wire.
10 Galvanizing test.
a) Testing of uniformity of zinc coating on
the steel strands.
b) Testing of mass of zinc coating on the
steel strands.
11 Measurement & verification of length of
earth wire on 10% of the drums (by transfer
from one drum to another) including
checking of condition of earth wire for its
quality (smooth, uniform and free from all
imperfections / manufacturing defects such
as spills and splits, die marks, scratches,
abrasion and kinks) and spacing of joints in
individual wires.
12 Measurement of weight of earth wire and
earth wire drum of sample(s) chosen for
rewinding.
13 Visual checking of earth wire drums for
dimensions, quality, painting and marking.

REFERENCE
IS: 12776 – 2002,
Clause 9.2
IS: 12776 – 2002,
Annex A – 8
IS: 12776 – 2002,
Annex A – 2
IS: 12776 – 2002,
Clause 8.3
IS: 12776 – 2002,
Clause 8.1
IS: 12776 – 2002,
Annexure A – 3
IS: 12776 – 2002,
Clause 8.4
IS: 12776 – 2002,
Clause 8.6
IS: 12776 – 2002,
Clause 8.2
IS: 12776 – 2002,
Clause 8.5
IS: 4826 – 1979
IS: 12776 – 2002,
Clause 5,
RVPN Specifications

IS: 12776 – 2002, Annexure
A – 10, RVPN Specification
& G. T. P.
IS: 12776 – 2002,Clause 12,
IS: 1778 – 1980,
RVPN Specifications
& G. T. P.

Conductors and Earth Wire

No.
TESTS
14 Sealing of all samples of earth wire for
testing of chemical composition. The samples
are to be got tested by the firm from Govt.
approved / Govt. accredited / Govt.
recognized laboratory.
NOTE:
10B.4
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REFERENCE
IS: 12776 – 2002, Clause
4.1,
RVPN Specifications
& G. T. P.

One specimen means one sample of the earth wire.

SPECIAL ATTENTION!!
10B.4.1 Ensure that while carrying out the measurements, proper ranges are
selected corresponding to the values as will be observed. Also ensure that
there is no zero error in the measuring instruments.
10B.4.2 Check condition of earth wire during rewinding for its quality. It should be
smooth, uniform and free from all imperfections / manufacturing defects
such as spills and splits die marks, scratches, abrasion and kinks.
10B.4.3 Check that the joints in individual wires of the outermost strands, if
provided, are separated by a distance of at least 15 metres.
10B.4.4 Ensure, during rewinding, that the point where the first length finishes and
the second length starts on the drum is either clearly marked with adhesive
tape, or is cut off.
10B.4.5 Check that the condition of the wooden drums is worthy of Rail / Road
transport and handling during stringing operations.
10B.4.6 Check that the construction and dimensions of the wooden drums are as
per IS: 1778 / P. O. / Specifications / GTP.

10B.5

CONCLUDING:
10B.5.1 Checking of test observations and related calculation sheets and final Test
Reports.
10B.5.2 Verification of test results / reports with reference to the requirements of
the Specifications and the Guaranteed Technical Particulars / Nomination
letter.
10B.5.3 Preparation of Inspection Report which including test reports duly signed
jointly.
10B.5.4 Sealing of the 100% quantity of earthwire drums found acceptable at the
end of the earthwire length on the inside of the drum.
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REFERENCE STANDARDS:
¾
¾
¾

IS: 12776 – 2002 Galvanized Strand for Earthing – Specification.
IS: 1778 – 1980: Specification for Reels and Drums for Bare Conductors.
IS: 4826 – 1979: Specification for Hot-Dipped Galvanized Coatings on Round
Steel Wires.
……….

CHAPTER – 11

TOWERS, STRUCTURE MATERIALS
AND NUTS & BOLTS
11A.0

TOWERS AND STRUCTURE MATERIALS:

11A.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works of
the supplier:
11A.1.1

Obtain detailed offer letter with details of material list and quantity to be
inspected.

11A.1.2

Identify & verify the quantity of the tower / structure material offered for
inspection.

11A.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

11A.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

11A.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact without
sign of tampering and bear the identification mark of the calibrating
agency. Check the calibration status sticker and verify that it is signed
properly by the calibrating agency and bears the date of the last
calibration.

11A.1.6

Obtain & verify the manufacturer’s test certificates for the raw material
as per IS: 2062 – 1992 in case raw material used has been obtained from
the prime producers.

11A.1.7

Select samples for inspection / testing:
(a) Tower material:
As per sampling plan given in
IS 2062: 1992 / P. O.
(b) Structure material:
As per sampling plan given in
RVPN specifications.

11A.1.8

Affix his Identification mark on all the samples of towers / structures
material selected for inspection / testing.
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11A.1.9

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

11A.1.10 Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.
11A.1.11 Carry out / witness only the tests mentioned in the P. O. / specification/
nomination letter.
11A.2

TYPE TESTS ON TOWER / STRUCTURE MATERIAL:
Note: These tests are to be carried out only if prescribed by the order placing
authority / nomination letter.
No.
TESTS
REFERENCE
1 Proto type assembly for towers & IS: 802, RVPN specifications &
structures.
approved drawings
2 Tower testing (for towers of new design IS: 802 & RVPN specifications
only).

11A.3

ROUTINE AND ACCEPTANCE TESTS ON TOWER / STRUCTURE
MATERIAL:
No.
TESTS
1 Checking that embossing of erection mark on
each individual member is as per structure /
shop drawing, of 16mm height having proper
depth and is visible from a distance.
2 Conformity of fabrication of the members to
the relevant drawing with respect to the angle
section, length, hole to hole distances, hole
diameter, notching / heeling as per specified
tolerances.
3 Visual inspection of the members for quality
of workmanship:
a) Proper cutting edges and edge security.
b) Dimensions and straightness of holes.
c) Proper notching of flanges.
d) Proper heeling of flanges.
4 Testing of uniformity of zinc coating on the
steel materials.
5 Testing of mass of zinc coating on the steel
materials.
6 Selection and sealing of samples for testing
of chemical properties (composition) of raw
material obtained from sources other than the
prime producers.
The samples are to be sent by the firm for
testing at a Govt. / Govt. Accredited Testing
Laboratory.

REFERENCE
RVPN Specifications

IS: 802 (Part II) – 1978,
Clauses 4, 5 & 6

IS: 802 (Part II) – 1978,
Clauses 4, 5 & 6,
RVPN
Specifications
&
Approved Erection drawings
IS: 4759 – 1984
IS: 4759 – 1984
IS: 2062 – 1992, Clause 9

Towers, Structure Materials and Nuts & Bolts

No. TESTS
7 Selection and sealing of samples for testing
of mechanical properties of raw material
obtained from sources other than the prime
producers.
This test may be got carried out at the firm’s
works if valid facilities are available,
otherwise the samples are to be sent by the
firm for testing at a Govt. / Govt. Accredited
Testing Laboratory.
8 Testing of bolts and nuts to be supplied with
towers / structures.
9 Testing of step bolts and nuts to be supplied
with towers / structures.
10 Testing of spring washers to be supplied with
towers / structures.
11 Testing of packing washers to be supplied
with towers / structures.
12 Testing of other tower / structure accessories
such as hangers, bird guards, anti – climbing
devices, etc.
13 Testing of other tower / structure accessories
such as U – Bolts, D – shackles, etc.
11A.4

11A.5
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REFERENCE
IS: 2062 – 1992, Clause 9

As per relevant Chapter
IS: 10238 – 1982
IS: 3063 – 1972
As above for steel members
As above for steel members

As above for bolts & nuts

SPECIAL ATTENTION!!
11A.4.1

Check that required edge security has been maintained from the cut /
rolled edges of the angle sections as per approved drawing wherever
applicable.

11A.4.2

Ensure that the members have been packed in bundles & tied securely
with 9 SWG wire with ends twisted tightly.

CONCLUDING:
11A.5.1

Checking of test observations and related calculation sheets and final Test
Reports.

11A.5.2

Verification of test results / reports with reference to the requirements of
the Specifications and the Guaranteed Technical Particulars / Nomination
letter.

11A.5.3

Preparation of Inspection Report complete with copies of relevant
certificates.

11A.5.4

Enclose detailed material list jointly signed by the firm’s representative
and the Inspecting Officer.
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REFERENCE STANDARDS:
¾
¾
¾
¾
¾

IS: 802 (Part II) – 1978: Code of Practice for Use of Structural Steel in
Overhead Transmission Line Towers.
IS: 2062 – 1992: Specification for Weldable Structural Steel.
IS: 3063 – 1972: Specification for Spring Washers.
IS: 4759 – 1984: Specification for Zinc Coating.
IS: 10238 – 1982: Specification of Step Bolt for Steel Structures.
……….

Towers, Structure Materials and Nuts & Bolts

11B.0

NUTS AND BOLTS:

11B.1

PRELIMINARIES:
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The Inspecting Officer will follow the following procedure on reaching the works of
the supplier:
11B.1.1

Obtain detailed offer letter with details of material list and quantity to be
inspected.

11B.1.2

Identify & verify the quantity of material offered for inspection.

11B.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

11B.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

11B.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact without
sign of tampering and are signed properly by the calibrating agency and
bear the date of the last calibration.

11B.1.6

Obtain & verify the manufacturer’s test certificates for the raw material
as per relevant Indian Standards if provided in P. O. / specification /
nomination letter.

11B.1.7

Select samples of nuts and bolts for inspection as per sampling plan of
Table 5 of IS: 1367 (Part 17): 2005 (ISO 3269: 2000) or as per provision
of P.O. and affix his Identification mark on the samples selected for
testing.

11B.1.8

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

11B.1.9

Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.

11B.1.10 Carry out / witness only the tests mentioned in the P. O. / specification/
nomination letter.
11B.2

TYPE TESTS FOR NUTS AND BOLTS:
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
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These tests are to be carried out only if prescribed by the order placing
authority.
11B.2.1 TYPE TESTS FOR BOLTS:
No.
TESTS
1 Visual
examination
for
checking
workmanship and product finish, and also to
check that material is free from defects.
2 Verification of dimensions.
3 Minimum tensile strength test.
4 Hardness test.
i) Vickers Hardness test.
ii) Brinell Hardness test.
iii) Rockwell Hardness test.
5 Proof loading test.
6 Wedge loading test.
7 Surface integrity test.
8 Shear strength.
9 Galvanizing tests:
a) Mass of coating.

10

b) Uniformity of coating.
c) Adhesion of coating.
Chemical composition test.

REFERENCE
RVPN Specifications / GTP

IS: 12427 – 2001, Clause 3
IS: 1367
Clause 8.1
(Part – 3)
Clause 8.3
– 2002

ISO: 898
Clause 8.
– 1: 1999
Clause 8.5
Clause 8.10
IS: 12427 – 2001, Clause 6.2
IS: 1367 (Part 13) – 1983,
Appendix B
IS: 2633 – 1986
IS: 2629 – 1966
IS: 1367 (Part – 3) – 2002,
Clause 4

11B.2.2 TYPE TESTS FOR NUTS:
No.
TESTS
REFERENCE
1 Visual
examination
for
checking RVPN Specifications / GTP
workmanship and product finish, and also to
check that material is free from defects.
2 Verification of dimensions.
IS 1363 (Part 3): 2002,
ISO 4034: 1999, Clause 3
IS: 1367 (Part – 6) – 1994,
3 Hardness test.
Clause 8.2
i) Vickers Hardness test.
ii) Brinell Hardness test.
iii) Rockwell Hardness test.
4 Proof loading test.
IS: 1367 (Part – 6) – 1994,
Clause 8.1
5 Galvanizing tests:
IS: 1367 (Part 13) – 1983,
a) Mass of coating.
Appendix B.
IS: 2633 – 1986
b) Uniformity of coating.
IS: 2629 – 1966
c) Adhesion of coating.
6 Chemical composition test.
IS: 1367 (Part – 6) – 1994,
Clause 4

Towers, Structure Materials and Nuts & Bolts

11B.3
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ACCEPTANCE TESTS FOR NUTS AND BOLTS:

11B.3.1 ACCEPTANCE TESTS FOR BOLTS:
No.
TESTS
1 Visual
examination
for
checking
workmanship and product finish, and also to
check that material is free from defects.
2 Verification of dimensions.
3 Minimum tensile strength test.
4 Hardness test.
i) Vickers Hardness test, or
ii) Brinell Hardness test, or
iii) Rockwell Hardness test.
5 Proof loading test.
6 Wedge loading test.
7 Surface integrity test.
8 Shear strength.
9 Galvanizing tests:
a) Mass of coating.
b) Uniformity of coating.
c) Adhesion of coating.

REFERENCE
RVPN Specifications / GTP

IS: 12427 – 2001, Clause 3
Clause 8.1
Clause 8.3
IS: 1367
(Part – 3) –
2002
Clause 8.4
ISO: 898 – 1:
1999
Clause 8.5
Clause 8.10
IS: 12427 – 1988, Clause 5.2
IS: 1367 (Part 13) – 1983,
Appendix B
IS: 2633 – 1986
IS: 2629 - 1966

11B.3.2 ACCEPTANCE TESTS FOR NUTS:
No.
TESTS
REFERENCE
1 Visual
examination
for
checking RVPN Specifications / GTP
workmanship and product finish, and also to
check that material is free from defects.
2 Verification of dimensions.
IS 1363 (Part 3): 2002
ISO 4034: 1999, Clause 3
IS: 1367 (Part – 6) – 1996,
3 Hardness test.
Clause 8.2
i) Vickers Hardness test, or
ii) Brinell Hardness test, or
iii) Rockwell Hardness test.
4 Proof loading test.
IS: 1367 (Part 6) – 1994,
Clause 8.1
5 Galvanizing tests:
IS: 1367 (Part 13) – 1983,
a) Mass of coating.
Appendix B
IS: 2633 – 1986
b) Uniformity of coating.
IS: 2629 – 1966
c) Adhesion of coating.
11B.4

SPECIAL ATTENTION!!
11B.4.1

Check the samples to ensure that the nuts & bolts fit together perfectly,
i.e., neither too tight nor too loose.
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11B.4.2

11B.5

11B.6

Check the samples to ensure that the excess galvanizing material has
been removed from the threading of the nuts and that the threads of the
nuts have been greased (after incorporation in the P. O. / Specification)

CONCLUDING:
11B.5.1

Checking of test observations and related calculation sheets and final Test
Reports.

11B.5.2

Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars /
Nomination letter.

11B.5.3

Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.

11B.5.4

Sealing of the packings of the accepted lot of nuts and bolts after
completion of inspection.

REFERENCE STANDARDS:
¾
¾
¾
¾
¾
¾
¾
¾

IS: 1363 (Part – 3): 2002 (ISO: 4034: 1999): Hexagon Head Bolts, Screws and
Nuts of Product Grade ‘C'
IS: 1367 (Part 3): 2002 (ISO 898 – 1: 1999): Technical Supply Condition for
Threaded Steel Fasteners.
IS: 1367 (Part 6): 1994 (ISO 898 – 2: 1992): Technical Supply Condition for
Threaded Steel Fasteners.
IS: 1367 (Part 13): 1983: Technical Supply Condition for Threaded Steel
Fasteners.
IS: 1367 (Part 17): 2005 (ISO 3269: 2000): Technical Supply Conditions for
Threaded Steel Fasteners.
IS: 2629 – 1985: Recommended Practice for Hot – Dip Galvanizing of Iron
and Steel
IS: 2633 – 1986: Methods for Testing Uniformity of Coating on Zinc Coated
Articles.
IS: 12427 – 2001: Fasteners – Threaded Steel Fasteners – Hexagon Head
Transmission Tower Bolts – Specification.
……….

CHAPTER – 12

ISOLATORS
12.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works of
the supplier:
12.1.1 Obtain detailed offer letter with details of material to be inspected.
12.1.2 Identify & verify the quantity of the material offered for inspection.
12.1.3 Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order placing
authority. Carry out the inspection according to the plan.
12.1.4 Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity and
accreditation relevance of the calibration certificates.
12.1.5 Physically check the measuring instruments / devices / apparatus to be used
during testing and ensure that the calibration seals are intact without sign of
tampering and bear the identification mark of the calibrating agency. Check
the calibration status sticker and verify that it is signed properly by the
calibrating agency and bears the date of the last calibration.
12.1.6 Select samples of isolator / components for inspection randomly as per
specifications / P. O.
12.1.7 Affix his Identification mark on all the samples of isolators / components
selected for inspection/ testing.
12.1.8 May obtain and examine original type test reports if desired by the Purchaser
/ Order Placing Authority.
12.1.9 Obtain & verify manufacturer’s test certificates for bought out Items if
required as per PO / specifications / Nomination letter.
12.1.10 Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.
12.1.11 Carry out / witness only the tests mentioned in the P. O. / specification /
nomination letter.
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TYPE TESTS ON ISOLATORS:
Note: The type test certificates are asked for from the supplier alongwith their offer
for prequalification purposes or before commencement of supply. These tests
are to be carried out only if prescribed by the order placing authority.
No.
TESTS
1 Operating and Mechanical Endurance
Test.
2 Millivolt drop test / Measurement of
resistance of main circuit.
3 Temperature Rise Test on main contact
after fitting terminal connectors.
4 Temperature Rise Test on auxiliary
equipments.
5 Short time withstand current and peak
withstand current tests on main circuit
and earth switch.
6 Short circuit making capacity of earthing
switch.
7 Power Frequency Voltage Tests.

REFERENCE
IS: 9921 (Part 4) – 1985,
Clause 3.5
IS: 9921 (Part 4) – 1985,
Clause 3.2.5
IS: 9921 (Part 4) – 1985,
Clause 3.2.1 / RVPN specification
IS: 9921 (Part 4) – 1985,
Clause 3.2.2
IS: 9921 (Part 4) – 1985,
Clause 3.3

IS: 9921 (Part 4) – 1985,
Clause 3.4
IS: 9921 (Part 4) – 1985,
Clause 3.1.8
8 Lightning Impulse Voltage Tests.
IS: 9921 (Part 4) – 1985,
Clause 3.1.6.
9 Short time withstands current and peak IS: 5561 – 1970, Clause 13
withstand current tests on electrical
power connectors.
10 Test for degree of protection (IP 55) for IS: 13947
operating mechanism box.
11 Test on Auxiliary Switch.
RVPN Specification

12.3

ROUTINE TESTS AND ACCEPTANCE TESTS ON ISOLATORS:
No.
TESTS
REFERENCE
1 Verification of Assembly & dimensions of Approved General
isolators.
Arrangement Drawing / GTP
2 Verification of accessories and fittings of Approved General
isolators, including their make & rating.
Arrangement Drawing /
GTP / Specifications
3 Verification of accessories and fittings in the Approved General
Operating Mechanism, including their make & Arrangement Drawing /
rating.
GTP / Specifications
4 Checking of locking arrangement and RVPN Specifications /
electrical / mechanical interlocks on one Approved drawings / GTP
sample isolator from the offered lot, including
those between main isolator and earth switch.
5 Mechanical Operating Test on one sample IS: 9921 (Part 4) – 1985,
from the offered lot.
Clause 4.4

Isolators

No.
TESTS
6 Mechanical Endurance Test on one sample
Isolator and one sample Earth switch from the
offered lot.
7 Measurement of resistance of main circuit on
all the isolators.
8 Temperature Rise Test on one pole of isolator
after fitting terminal connectors on one sample
from the offered lot.
9 Voltage Test on control and auxiliary circuits
(2 KV AC withstand for one minute) of all the
offered Isolators.
10 Temperature Rise Test on the auxiliary circuit
at 10 Amp. DC current on one sample from
the offered lot.
11 Test for uniformity of zinc coating (Preece
Test) on the galvanized parts of one sample
isolator from the offered lot.
12 Test for silver plating thickness on one contact
(moving or fixed) of one sample isolator from
the offered lot (at the manufacturer’s works or
at a Govt. approved Lab).
13 Checking & Verification of various equipment
& accessories / fittings with Master / Standard
Packing List.
14 Any other tests to be performed / witnessed as
per the requirements of ISS / PO / Nomination
Letter / GTP / Specifications, and as may be
required for the inspection.
12.4
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REFERENCE
IS: 9921 (Part 4) – 1985,
Clause 3.5.3
IS: 9921 (Part 4) – 1985,
Clause 4.3
IS: 9921 (Part 4) – 1985,
Clause 3.2.1
IS: 9921 (Part 4) – 1985,
Clause 3.1.11
RVPN Specifications

RVPN Specifications, &
IS: 2633 – 1972
BS: 2816

Approved drawings / GTP /
RVPN Specifications
ISS / PO / Nomination Letter/
GTP / RVPN Specifications

SPECIAL ATTENTION!!
12.4.1 Ensure that while carrying out the measurements, proper ranges are selected
corresponding to the values as will be observed. Also ensure that there is no
zero error in the measuring instruments.
12.4.2 Ensure that the connections to the measuring instruments are correctly made
and tightened fully.
12.4.3 Ensure that the measuring equipments are connected to the required ratios /
tappings.
12.4.4 Ensure that ambient temperatures are noted for measurements affected by
temperature.
12.4.5 Ensure that there is no excessive air draft or air circulation around the
isolator during temperature rise test.
12.4.6 Check that the fitting of accessories is as per approved drawing.
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12.4.7 Check that the accessories fit perfectly on the corresponding part of the
isolators.
12.4.8 Ensure that bimetallic strip (copper and aluminium) of suitable size is being
used for connecting components / equipment of different materials, including
terminal connectors.
12.4.9 Check that the terminal connectors are as per Purchase Order or approved
drawing. In absence of drawing or any specific mention in the P. O. / GTP /
Specification / nomination letter, check that the primary side connector has
sufficient contact area and has same aluminium to aluminium or copper to
copper connection. Aluminium to copper connection shall be provided with
bimetallic strip. In no case, connectors with M.S. (ungalvanized) nuts / bolts
should be accepted.
12.4.10 Ensure that the base foundation holes are as per drawing.
12.4.11 Check the workmanship as per requirements of the P. O. / Specification.
12.5

CONCLUDING:
12.5.1 Checking of test observations and related calculation sheets and final Test
Reports.
12.5.2 Verification of test results / reports with reference to the requirements of the
Specifications and the Guaranteed Technical Particulars / Nomination letter.
12.5.3 Preparation of Inspection Report with enclosures of copies of all required
certificates and with duly signed packing list.
12.5.4 Sealing of the accepted isolators after completion of inspection.

12.6

REFERENCE STANDARDS:
¾
¾
¾
¾
¾

IS: 9921 (Part 4) – 1985: Specification for AC Dis – Connectors and Earthing
Switches for above 1000 V.
IS: 2633 – 1972: Methods for Testing Uniformity of Coating on Zinc Coated
Articles.
IS: 5561 – 1970: Specification for Power Connectors.
IS: 13947: Specification of Low – Voltage Switchgear and Control gear.
BS: 2816: Specification for Silver Plating.
……….

CHAPTER – 13

HARDWARE
13A.0

HARDWARE FITTINGS AND ACCESSORIES FOR LINES

13A.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works of
the supplier:

13A.2

13A.1.1

Obtain detailed offer letter with details of material list and quantity to be
inspected.

13A.1.2

Identify & verify the quantity of material offered for inspection.

13A.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

13A.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

13A.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact without
sign of tampering and are signed properly by the calibrating agency and
bear the date of the last calibration.

13A.1.6

Select samples of hardware fittings and accessories for testing as per
relevant / applicable part of IS: 2486 / IS: 2121 / IS: 9708 or P. O. /
Specification / Nomination letter and affix his Identification mark on the
samples selected for testing.

13A.1.7

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

13A.1.8

Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.

13A.1.9

Carry out / witness only the tests mentioned in the P. O. / specification/
nomination letter.

TYPE TESTS:
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
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These tests are to be carried out only if prescribed by the order placing
authority.
13A.2.1 Suspension Hardware Fitting for Conductors
No.
1
2
3
4
5
6

TESTS
Visual examination test
Verifications of dimensions
Slip strength test
Chemical composition test (on
string fitting)
Galvanizing test / Electroplating
test
Ultimate Strength / Mechanical
Strength test

REFERENCE
IS: 2486(P – I): 1993, Clauses 5 & 6
IS: 2486(P – I): 1993, Clause 8, IS:
2486 (P – II): 1989 & approved drg.
IS: 2486(P – I): 1993, Clause 11.1
IS: 2486(P – I): 1993, Clause 9.6
IS: 2486(P – I): 1993, Clause 9.4
IS: 2486(P – I): 1993, Clause 11.2

13A.2.2 Compression Type Tension Hardware Fitting for Conductors
No.
1
2
3
4

TESTS
Visual examination test
Verifications of dimensions

7

Slip strength test
Chemical composition test (on
string fitting)
Galvanizing test / Electroplating
test
Ultimate Strength / Mechanical
Strength test
Electrical resistance test

8

Heating cycle test

5
6

REFERENCE
IS: 2486(P – I): 1993, Clauses 5 & 6
IS: 2486(P – I): 1993, Clause 8, IS:
2486 (P – II): 1989 & approved drg.
IS: 2486(P – I): 1993, Clause 11.1
IS: 2486(P – I): 1993, Clause 9.6
IS: 2486(P – I): 1993, Clause 9.4
IS: 2486(P – I): 1993, Clause 11.2
IS: 2486(P – I): 1993,
Clause 12.1.1 (a)
IS: 2486(P – I): 1993,
Clause 12.1.1 (b)

13A.2.3 Mid Span Compression Joint for Conductors
No.
1
2
3
4
5
6

TESTS
Visual examination test
Verifications of dimensions
Failing load test
Electrical resistance test
Heating cycle test
Galvanizing test / Electroplating
test

REFERENCE
IS: 2121(P – II): 1981, Clause 6.2
IS: 2121(P – II): 1981, Clauses 6.3
& 4.1 & approved drawing.
IS: 2121(P – II): 1981, Clause 6.4
IS: 2121(P – II): 1981, Clause 6.5
IS: 2121(P – II): 1981, Clause 6.6
IS: 2121(P – II): 1981, Clause 6.7
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13A.2.4 Repair Sleeves for Conductors
No.
1
2
3
4

TESTS
Visual examination test
Verifications of dimensions
Failing load test
Electrical resistance test

REFERENCE
IS: 2121(P – II): 1981, Clause 6.2
IS: 2121(P – II): 1981, Clauses 6.3
& 4.1 & approved drawing
IS: 2121(P – II): 1981, Clause 6.4
IS: 2121(P – II): 1981, Clause 6.5

13A.2.5 Preformed Armour Rods.
No.
1
2
3
4
5
6
7

TESTS
Visual examination test
Verifications of dimensions
Tensile strength test
Electrical resistance test
Slip strength test
Bend Test
Resilient test

REFERENCE
IS: 2121(P – I): 1981, Clause 7.2
IS: 2121(P – I): 1981, Clauses 7.3.1
& 5.1 & approved drawing
IS: 2121(P – I): 1981, Clause 7.4
IS: 2121(P – I): 1981, Clause 7.5
IS: 2121(P – I): 1981, Clause 7.7
IS: 2121(P – I): 1981, Clause 7.10
IS: 2121(P – I): 1981, Clause 7.11

13A.2.6 Vibration Dampers for Conductor & Earth Wire
No.
1

TESTS
Visual examination test

2

Verifications of dimensions

3
4
5
6
7
8
9
10
11

Resonance frequency test
Fatigue test
Mass Pull off test
Dynamic characteristic test
Damping efficiency test
Clamp Slip test
Clamp Bolt Torque test
Galvanizing / electroplating test
Magnetic power loss test (for
Zebra conductor only)

REFERENCE
IS: 9708: 1993, Clause 7.2 &
approved drawing
IS: 9708: 1993, Clause 7.3 &
approved drawing
IS: 9708: 1993, Clause 7.4
IS: 9708: 1993, Clause 7.5
IS: 9708: 1993, Clause 7.6
IS: 9708: 1993, Clause 7.7
IS: 9708: 1993, Clause 7.8
IS: 9708: 1993, Clause 7.9
IS: 9708: 1993, Clause 7.10
IS: 9708: 1993, Clause 7.11
IS: 9708: 1993, Clause 7.12

13A.2.7 Earth Wire Suspension Clamp Assembly
No.
1
2
3
4
5
6

TESTS
Visual examination test
Verifications of dimensions
Slip strength test
Ultimate / Mechanical strength test
Chemical composition test
Galvanizing test / Electroplating test

REFERENCE
IS: 2121(P – III): 1992, Clause 5.2
IS: 2121(P – III): 1992, Clause 5.2
IS: 2121(P – III): 1992, Clause 5.4
IS: 2121(P – III): 1992, Clause 5.5
IS: 2121(P – III): 1992, Clause 5.8
IS: 2121(P – III): 1992, Clause 5.7
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13A.2.8 Earth Wire Tension Clamp Assembly
No.
1
2
3
4
5
6

TESTS
Visual examination test
Verifications of dimensions
Electrical resistance test
Ultimate / Mechanical strength test
Chemical composition test
Galvanizing test / Electroplating test

REFERENCE
IS: 2121(P – III): 1992, Clause 5.2
IS: 2121(P – III): 1992, Clause 5.2
IS: 2121(P – III): 1992, Clause 5.3
IS: 2121(P – III): 1992, Clause 5.5
IS: 2121(P – III): 1992, Clause 5.8
IS: 2121(P – III): 1992, Clause 5.7

13A.2.9 Mid Span Compression Joint and Repair Sleeves for Earth Wire
No.
1

TESTS
Visual examination test

2

Verifications of dimensions

3
4
5
6

Electrical resistance test
Slip strength test
Chemical composition test
Galvanizing test

REFERENCE
IS: 2121(P – III): 1992, Clause 5.2
& approved drawing
IS: 2121(P – III): 1992, Clause 5.2
& approved drawing
IS: 2121(P – III): 1992, Clause 5.3
IS: 2121(P – III): 1992, Clause 5.4
IS: 2121(P – III): 1992, Clause 5.8
IS: 2121(P – III): 1992, Clause 5.7

13A.2.10 Flexible Copper Earthbond
No.
1

13A.3

TESTS
Visual examination test

2

Verifications of dimensions

3
4
5

Slip strength test
Chemical composition test
Galvanizing test

REFERENCE
IS: 2121(P – III): 1992, Clause 5.2
& approved drawing
IS: 2121(P – III): 1992, Clause 5.2
& approved drawing
IS: 2121(P – III): 1992, Clause 5.4
IS: 2121(P – III): 1992, Clause 5.8
IS: 2121(P – III): 1992, Clause 5.7

ACCEPTANCE TESTS :

13A.3.1 Suspension and Compression Type Tension Hardware Fitting for Conductors
No.
1
2
3
4
5
6
7

TESTS
Visual examination test
Verifications of dimensions
Electrical resistance test (for
tension fittings only)
Chemical composition test
Galvanizing / Electroplating test
Ultimate Strength / Mechanical
Strength test
Slip strength test

REFERENCE
IS: 2486(P – I): 1993, Clauses 5 & 6
IS: 2486(P – I): 1993, Clause 8, IS:
2486 (P–II): 1989 & approved drawing
IS: 2486(P – I): 1993, Clause 12.1.1(a)
IS: 2486(P – I): 1993, Clause 9.6
IS: 2486(P – I): 1993, Clause 9.4
IS: 2486(P – I): 1993, Clause 11.2
IS: 2486(P – I): 1993, Clause 11.1
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13A.3.2 Mid Span Compression Joint for Conductors
No.
1
2
3
4

TESTS
Visual examination test
Verifications of dimensions
Failing load test
Galvanizing test / Electroplating
test

REFERENCE
IS: 2121(P – II): 1981, Clause 6.2
IS: 2121(P – II): 1981, Clauses 6.3
& 4.1 & approved drawing
IS: 2121(P – II): 1981, Clause 6.4
IS: 2121(P – II): 1981, Clause 6.7

13A.3.3 Repair Sleeves for Conductors
No.
1
2
3

TESTS
Visual examination test
Verifications of dimensions
Failing load test

REFERENCE
IS: 2121(P – II): 1981, Clause 6.2
IS: 2121(P – II): 1981, Clauses 6.3
& 4.1 & approved drawing
IS: 2121(P – II): 1981, Clause 6.4

13A.3.4 Preformed Armour Rods
No.
1
2
3
4
5

TESTS
Visual examination test
Verifications of dimensions
Tensile strength test
Electrical resistance test
Slip strength test

REFERENCE
IS: 2121(P – I): 1981, Clause 7.2
IS: 2121(P – I): 1981, Clauses 7.3.1
& 5.1 & approved drawing
IS: 2121(P – I): 1981, Clause 7.4
IS: 2121(P – I): 1981, Clause 7.5
IS: 2121(P – I): 1981, Clause 7.7

13A.3.5 Vibration Damper for Conductor & Earth Wire
No.
1

TESTS
Visual examination test

2

Verifications of dimensions

3
4
5
6

Resonance frequency test
Fatigue test
Mass Pull off test
Galvanizing / electroplating test

REFERENCE
IS: 9708: 1993, Clause 7.2 &
approved drawing
IS: 9708: 1993, Clause 7.3 &
approved drawing
IS: 9708: 1993, Clause 7.4
IS: 9708: 1993, Clause 7.5
IS: 9708: 1993, Clause 7.6
IS: 9708: 1993, Clause 7.11

13A.3.6 Earth Wire Suspension and Tension Clamp Strain Assembly
No.
1
2
3
4
5

TESTS
Visual examination test
Verifications of dimensions
Ultimate / Mechanical strength test
Chemical composition test
Galvanizing test / Electroplating
test

REFERENCE
IS: 2121(P – III): 1992, Clause 5.2
IS: 2121(P – III): 1992, Clause 5.2
IS: 2121(P – III): 1992, Clause 5.5
IS: 2121(P – III): 1992, Clause 5.8
IS: 2121(P – III): 1992, Clause 5.7
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13A.3.7 Mid Span Compression Joint and Repair Sleeves for Earth Wire
No.
1

TESTS
Visual examination test

2

Verifications of dimensions

3
4
5

Chemical composition test
Galvanizing test
Slip strength test

REFERENCE
IS: 2121(P – III): 1992, Clause 5.2
& approved drawing
IS: 2121(P – III): 1992, Clause 5.2
& approved drawing
IS: 2121(P – III): 1992, Clause 5.8
IS: 2121(P – III): 1992, Clause 5.7
IS: 2121(P – III): 1992, Clause 5.4

13A.3.8 Flexible Copper Earthbond
No.
1

13A.4

TESTS
Visual examination test

2

Verifications of dimensions

3

Chemical composition test

REFERENCE
IS: 2121(P – III): 1992, Clause 5.2
& approved drawing
IS: 2121(P – III): 1992, Clause 5.2
& approved drawing
IS: 2121(P – III): 1992, Clause 5.8

SPECIAL ATTENTION!!
13A.4.1 Ensure that while carrying out the measurements, proper ranges are
selected corresponding to the values as will be observed. Also ensure that
there is no zero error in the measuring instruments.
13A.4.2 Ensure that the connections to the measuring instruments are correctly
made and tightened fully.
13A.4.3 Ensure that the measuring equipments are connected to the required ratios
/ tappings.
13A.4.4 Ensure that ambient temperatures are noted for measurements affected by
temperature.
13A.4.5 Ensure that there is no excessive air draft or air circulation around the
hardware fittings / accessories during temperature rise test.
13A.4.6 Check that the hardware fittings and accessories fit together perfectly,
i.e., neither too tight nor too loose.
13A.4.7 Ensure that the locking devices get locked and do not permit the removal/
dismantling of the assembly until the locking device is first removed.
13A.4.8 Check that required edge security has been maintained from the cut /
rolled edges of the steel plates / sections as per approved drawing
wherever applicable.

Hardware
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CONCLUDING:
13A.5.1 Checking of test observations and related calculation sheets and final Test
Reports.
13A.5.2 Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars /
Nomination letter.
13A.5.3 Preparation of Inspection Report with enclosures of copies of all required
certificates and with duly signed packing list.
13A.5.4 Obtain and enclose the routine test certificate of the total offered lot if
provided in the P.O.
13A.5.5 Sealing of the accepted material of hardware fittings and accessories after
completion of inspection.

13A.6

REFERENCE STANDARDS:
¾
¾
¾
¾
¾
¾

IS: 2486 (Part I): 1993: Metal Fittings of Insulators for Overhead Power Lines
with Nominal Voltage Greater than 1000 V – Specification.
IS: 2486 (Part II): 1989: Insulator Fittings for Overhead Power Lines with
Nominal Voltage Greater than 1000 V – Specification.
IS: 2121 (Part I): 1981: Specification for Conductor and Earth Wire
Accessories for Overhead Power Lines (Armour Rods, Binding Wires and
Tapes for Conductor).
IS: 2121 (Part II): 1981: Specification for Conductor and Earth Wire
Accessories for Overhead Power Lines (Mid Span Compression Joints and
Repair Sleeves for Conductor).
IS: 2121 (Part III): 1992: Conductor and Earth Wire Accessories for Overhead
Power Lines (Accessories for Earth Wire).
IS: 9708: 1993: Stockbridge Vibration Dampers for Overhead Power Lines –
Specification.

……..
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13B.0

HARDWARE FITTINGS AND ACCESSORIES FOR SUB STATIONS

13B.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
13B.1.1 Obtain detailed offer letter with details of material list and quantity to be
inspected.
13B.1.2 Identify & verify the quantity of material offered for inspection.
13B.1.3 Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.
13B.1.4 Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies are
made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.
13B.1.5 Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact without
sign of tampering and are signed properly by the calibrating agency and
bear the date of the last calibration.
13B.1.6 Select samples of Hardware fittings and accessories for testing as per
relevant / applicable part of the Indian Standards IS: 2486 / IS: 2121 / P.
O. / Specifications / Nomination letter and affix his Identification mark
on the samples selected for testing.
13B.1.7 May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.
13B.1.8 Carry out verification of compliance of observations / comments of order
placing authority if required as per Nomination letter.
13B.1.9 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.

13B.2

TYPE TESTS:
Note:

The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
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13B.2.1 Suspension and Tension Hardware Clamps for Conductors (Bolted Type)
S. No.
TESTS
1
Visual examination test
2
Verifications of dimensions
3
4
5
6

Slip strength test
Chemical composition test (on
string fitting)
Galvanizing test / Electroplating
test
Ultimate Strength / Mechanical
Strength test

REFERENCE
IS: 2486(P – I): 1993, Clauses 5 & 6
IS: 2486(P – I): 1993, Clause 8, IS:
2486 (P – II): 1989 & approved drg.
IS: 2486(P – I): 1993, Clause 11.1
IS: 2486(P – I): 1993, Clause 9.6
IS: 2486(P – I): 1993, Clause 9.4
IS: 2486(P – I): 1993, Clause 11.2

13B.2.2 Earth Wire Tension Clamp Assembly (Bolted Type)
S. No.
1
2
3
4
5
6

TESTS
Visual examination test
Verifications of dimensions
Electrical resistance test
Ultimate / Mechanical strength test
Chemical composition test
Galvanizing test / Electroplating
test

REFERENCE
IS: 2121(P – III): 1992, Clause 5.2
IS: 2121(P – III): 1992, Clause 5.2
IS: 2121(P – III): 1992, Clause 5.3
IS: 2121(P – III): 1992, Clause 5.5
IS: 2121(P – III): 1992, Clause 5.8
IS: 2121(P – III): 1992, Clause 5.7

13B.2.3 Flexible Copper Earthbond
S. No.
TESTS
1
Visual examination test

13B.3

2

Verifications of dimensions

3
4
5

Slip strength test
Chemical composition test
Galvanizing test

REFERENCE
IS: 2121(P – III): 1992, Clause 5.2 &
approved drawing.
IS: 2121(P-III): 1992, Clause 5.2 &
approved drawing.
IS: 2121(P – III): 1992, Clause 5.4
IS: 2121(P – III): 1992, Clause 5.8
IS: 2121(P – III): 1992, Clause 5.7

ACCEPTANCE TESTS:

13B.3.1 Suspension and Tension Hardware Clamps for Conductors (Bolted Type)
S. No.
TESTS
1
Visual examination test
2
Verifications of dimensions
3
4
5
6

REFERENCE
IS: 2486(P – I): 1993, Clauses 5 & 6
IS: 2486(P – I): 1993, Clause 8, IS:
2486 (P – II): 1989 & approved drg.
Chemical composition test
IS: 2486(P – I): 1993, Clause 9.6
Galvanizing test / Electroplating test IS: 2486(P – I): 1993, Clause 9.4
Ultimate Strength / Mechanical
IS: 2486(P – I): 1993, Clause 11.2
Strength test
Slip strength test
IS: 2486(P – I): 1993, Clause 11.1
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13B.3.2 Earth Wire Tension Clamp Assembly (Bolted Type)
S. No.
TESTS
1
Visual examination test
2
Verifications of dimensions
3
Ultimate / Mechanical strength
test
4
Chemical composition test
5
Galvanizing test / Electroplating
test

REFERENCE
IS: 2121(P – III): 1992, Clause 5.2
IS: 2121(P – III): 1992, Clause 5.2
IS: 2121(P – III): 1992, Clause 5.5
IS: 2121(P – III): 1992, Clause 5.8
IS: 2121(P – III): 1992, Clause 5.7 /
IS: 1573 – 1986

13B.3.3 Flexible Copper Earthbond
S. No.
TESTS
1
Visual examination test

13B.4

2

Verifications of dimensions

3

Chemical composition test

REFERENCE
IS: 2121(P – III): 1992, Clause 5.2 &
approved drawing.
IS: 2121(P – III): 1992, Clause 5.2 &
approved drawing.
IS: 2121(P – III): 1992, Clause 5.8

SPECIAL ATTENTION!!
13B.4.1

Ensure that while carrying out the measurements, proper ranges are
selected corresponding to the values as will be observed. Also ensure
that there is no zero error in the measuring instruments.

13B.4.2

Ensure that the connections to the measuring instruments are correctly
made and tightened fully.

13B.4.3

Ensure that the measuring equipments are connected to the required
ratios / tappings.

13B.4.4

Ensure that ambient temperatures are noted for measurements affected
by temperature.

13B.4.5

Ensure that there is no excessive air draft or air circulation around the
clamp / connector during temperature rise test.

13B.4.6

Check that the hardware and clamps fit together perfectly, i.e., neither
too tight nor too loose.

13B.4.7

Ensure that the locking devices get locked and do not permit the
removal / dismantling of the assembly until the locking device is first
removed.

13B.4.8

Check that required edge security has been maintained from the cut /
rolled edges of the steel plates / sections as per approved drawing
wherever applicable.

Hardware
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CONCLUDING:
13B.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

13B.5.2

Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars /
Nomination letter.

13B.5.3

Preparation of Inspection Report with enclosures of copies of all
required certificates and with duly signed packing list.

13B.5.4

Obtain and enclose the routine test certificate of the total offered lot if
provided in the P.O.

13B.5.5

Sealing of the accepted material of hardware fittings and accessories
after completion of inspection.

REFERENCE STANDARDS:
¾
¾
¾
¾
¾
¾

IS: 2486 (Part I): 1993: Metal Fittings of Insulators for Overhead Power Lines
with Nominal Voltage Greater than 1000 V - Specification.
IS: 2486 (Part II): 1989: Insulator Fittings for Overhead Power Lines with
Nominal Voltage Greater than 1000 V – Specification.
IS: 2121 (Part I): 1981: Specification for Conductor and Earth Wire
Accessories for Overhead Power Lines (Armour Rods, Binding Wires and
Tapes for Conductor).
IS: 2121 (Part II): 1981: Specification for Conductor and Earth Wire
Accessories for Overhead Power Lines (Mid Span Compression Joints and
Repair Sleeves for Conductor).
IS: 2121 (Part III): 1992: Conductor and Earth Wire Accessories for Overhead
Power Lines (Accessories for Earth Wire).
IS: 9708: 1993: Stockbridge Vibration Dampers for Overhead Power Lines –
Specification.
……….
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13C.0

CLAMPS AND CONNECTORS

13C.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:

13C.2

13C.1.1

Obtain detailed offer letter with details of material list and quantity to be
inspected.

13C.1.2

Identify & verify the quantity of material offered for inspection.

13C.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

13C.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

13C.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and are signed properly by the calibrating
agency and bear the date of the last calibration.

13C.1.6

Select samples of clamps and connectors as per IS: 5561 – 1970: Clause
9.2 for acceptance tests and affix his Identification mark on the samples
selected for testing.

13C.1.7

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

13C.1.8

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.

13C.1.9

Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.

TYPE TESTS ON CLAMPS AND CONNECTORS:
Note:

The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.

Hardware

No.
1

2
3
4
5
6
7

13C.3

TESTS
REFERENCE
Visual
inspection
for
checking RVPN Specifications, &
workmanship and product finish, and Approved drawings.
also to check that material is free from
defects.
Verification of dimensions.
IS: 5561 – 1970, Clause 14 &
Approved drawings.
Tensile test.
IS: 5561 – 1970, Clause 10.
Resistance test (except on post insulator IS: 5561 – 1970, Clause 11.
clamps).
Temperature rise test (except on post IS: 5561 – 1970, Clause 12.
insulator clamps).
Short time current test (except on post IS: 5561 – 1970, Clause 13.
insulator clamps).
Galvanization / Electroplating test.
IS: 5561 – 1970, Clause 15 /
IS: 1573 – 1986

ACCEPTANCE TESTS ON CLAMPS AND CONNECTORS:
No.
1

2
3
4
5

13C.4
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TESTS
REFERENCE
Visual inspection for checking RVPN Specifications, &
workmanship and product finish, and Approved drawings.
also to check that material is free from
defects.
Verification of dimensions.
IS: 5561 – 1970, Clause 14 &
Approved drawings.
Tensile test.
IS: 5561 – 1970, Clause 10.
Resistance test (except on post IS: 5561 – 1970, Clause 11.
insulator clamps).
Galvanization / Electroplating test.
IS: 5561 – 1970, Clause 15 /
IS: 1573 – 1986

SPECIAL ATTENTION!!
13C.4.1

Ensure that while carrying out the measurements, proper ranges are
selected corresponding to the values as will be observed. Also ensure
that there is no zero error in the measuring instruments.

13C.4.2

Ensure that the connections to the measuring instruments are correctly
made and tightened fully.

13C.4.3

Ensure that the measuring equipments are connected to the required
ratios / tappings.

13C.4.4

Ensure that ambient temperatures are noted for measurements affected
by temperature.

13C.4.5

Ensure that there is no excessive air draft or air circulation around the
clamp / connector during temperature rise test.
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CONCLUDING:
13C.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

13C.5.2

Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars /
Nomination letter.

13C.5.3

Preparation of Inspection Report with enclosures of copies of all
required certificates and with duly signed packing list.

13C.5.4

Obtain and enclose the routine test certificate of the total offered lot if
provided in the P.O.

13C.5.5

Sealing of the accepted material of clamps and connectors after
completion of inspection.

REFERENCE STANDARDS:
¾

IS: 5561 – 1970: Specifications for Electric Power Connectors.
……….

CHAPTER – 14

CABLES
14A.0

POWER AND CONTROL CABLES

14A.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
14A.1.1

Obtain detailed offer letter with details of material list and quantity to be
inspected.

14A.1.2

Identify & verify the quantity of material offered for inspection.

14A.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

14A.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

14A.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

14A.1.6

Obtain & verify the manufacturer’s test certificates for the raw material
as per relevant Indian Standards if provided in P. O. / specification /
nomination letter.

14A.1.7

Select samples of power and control cables as per Appendix A, Clause
A – 2.2 of IS: 1554 (Part I) – 1988 as given below.
Number of Drums
in the lot
N
Up to 50
51 to 100
101 to 300
301 to 500
501 to above

No. of drums to be
taken as sample
n
2
5
13
20
32

Permissible No. of
defectives
a
0
0
0
1
2
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14A.1.8

Affix his Identification mark on all the samples of power and control
cables selected for inspection / testing.

14A.1.9

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

14A.1.10 Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.
14A.1.11 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
14A.2

TYPE TESTS FOR POWER AND CONTROL CABLES:
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
Reference Standard: IS: 1554 (Part 1) – 1988.
No.
TESTS
1 Tensile test for aluminium wires.
2 Wrapping test for aluminium wires.
3 Conductor resistance test.
4 Test for armouring wires / strips.
5 Test for thickness of insulation and sheath.
6 Physical tests for insulation and outer sheath:
a) Tensile strength and elongation at break.
b) Ageing in air oven.
c) Shrinkage test.
d) Hot deformation.
e) Loss of mass in air oven.
f) Heat shock test.
g) Thermal stability.
7 Insulation resistance test.
8 High voltage test (water immersion test).
9 High voltage test at room temperature.
10 Flammability test.

14A.3

REFERENCE
IS: 10810 (Part 2)
IS: 10810 (Part 3)
IS: 10810 (Part 5)
IS: 10810 (Part 36 to 42)
IS: 10810 (Part 6)
IS: 10810 (Part 7)
IS: 10810 (Part11)
IS: 10810 (Part 12)
IS: 10810 (Part 15)
IS: 10810 (Part 10)
IS: 10810 (Part 14)
IS: 5831 – 1984
IS: 10810 (Part 43)
IS: 10810 (Part 45)
IS: 10810 (Part 45)
IS: 10810 (Part 53)

ROUTINE AND ACCEPTANCE TESTS FOR POWER AND CONTROL
CABLES:
Reference Standard: IS: 1554 (Part 1) – 1988.
No.
TESTS
1 Verification of engineering information and
constructional details.
2 Physical
verification:
Checking
&
measurement of cable size / No. of cores /
length in cable drum.

REFERENCE
RVPN Specifications / PO
/ GTP
RVPN Specifications / PO
/ GTP

Cables

No.
3
4
5
6
7
8
9
10
11
14A.4

14A.5

14A.6

TESTS
Conductor resistance test.
High voltage test at room temperature.
Annealing test for copper wires for single
strand / solid conductor.
Tensile test for aluminium wires.
Wrapping test for aluminium wires.
Test of volume resistivity at 27 deg. C & 70
deg. C.
Test for thickness of insulation and sheath.
Test for tensile strength and elongation at
break of insulation and sheath.
Insulation resistance test.
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REFERENCE
IS: 10810 (Part 5)
IS: 10810 (Part 45)
IS: 10810 (Part 1)
IS: 10810 (Part 2)
IS: 10810 (Part 3)
RVPN Specifications
IS: 10810 (Part 6)
IS: 10810 (Part 7)
IS: 10810 (Part 43)

SPECIAL ATTENTION!!
14A.4.1

Ensure that while carrying out the measurements, proper instrument
ranges are selected corresponding to the values as will be observed.
Also ensure that there is no zero error in the measuring instruments.

14A.4.2

Check that the connections to the measuring instruments are correctly
made and tightened fully.

14A.4.3

Ensure that the measuring equipments are connected to the required
ratios / tappings.

14A.4.4

Ensure that ambient temperatures are noted for measurements affected
by temperature.

CONCLUDING:
14A.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

14A.5.2

Verification of test results / reports with reference to the requirements of
the Specifications and the Guaranteed Technical Particulars /
Nomination letter.

14A.5.3

Preparation of Inspection Report with enclosures of copies of all
required certificates and with duly signed packing list.

14A.5.4

Sealing of the drums of the accepted power and control cables after
completion of inspection.

REFERENCE STANDARDS:
¾

IS: 1554 (Part I) – 1988: Specification for PVC insulated (Heavy Duty)
Electric cables.
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¾

IS 5831 – 1984: Specification for PVC Insulation and Sheath of Electric
Cables.
¾ IS: 10810 – 1984 (Relevant Parts): Methods of test for cables.
Part 1 Annealing Test for Wires used as Conductors.
Part 2 Tensile Test for Aluminium Wires.
Part 3 Wrapping Test for Aluminium Wires.
Part 5 Conductor Resistance Test.
Part 6 Thickness of Thermoplastic and Elastomeric Insulation and Sheath.
Part 7 Tensile Strength and Elongation at Break of Thermoplastic and
Elastomeric Insulation and Sheath.
Part 10 Loss of Mass Test.
Part 11 Thermal Ageing in Air.
Part 12 Shrinkage Test
Part 14 Heat shock Test.
Part 15 Hot Deformation Test.
Part 36 Dimensions of Armouring Material.
Part 37 Tensile strength and Elongation at Break of Armouring Materials.
Part 38 Torsion Test on Galvanized Steel Wires for Armouring.
Part 39 Winding Test on Galvanized Steel Strips for Armouring.
Part 40 Uniformity of Zinc Coating on Steel Armour.
Part 41 Mass of Zinc Coating on Steel Armour.
Part 42 Resistivity Test of Armour Wires and Strips and Conductance Test of
Armour (Wires / Strips)
Part 43 Insulation Resistance.
Part 45 High Voltage Test.
Part 53 Flammability Test.
……….

Cables

14B.0

HIGH FREQUENCY CO – AXIAL CABLES

14B.1

PRELIMINARIES:
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The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
14B.1.1

Obtain detailed offer letter with details of material list and quantity to be
inspected.

14B.1.2

Identify & verify the quantity of material offered for inspection.

14B.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

14B.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

14B.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

14B.1.6

Obtain & verify the manufacturer’s test certificates for the raw material
as per relevant Indian Standards if provided in P. O. / specification /
nomination letter.

14B.1.7

Select samples of High Frequency Co – Axial cables for inspection /
testing as per relevant Indian Standards / P. O. / Specifications /
Nomination letter.

14B.1.8

Affix his Identification mark on all the samples of High Frequency Co
– Axial cables selected for inspection / testing.

14B.1.9

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

14B.1.10 Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.
14B.1.11 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
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TYPE TESTS FOR HIGH FREQUENCY CO – AXIAL CABLES:
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
No.
TESTS
1 Physical
verification:
constructional details

14B.3

Checking

2

Conductor resistance test.

3
4
5

6
7
8
9
10

Test for armouring wires.
Dielectric Strength test.
Spark test
a) Dielectric
b) Sheath
Insulation Resistance test
Capacitance test
Attenuation test
Characteristic impedance test
Tensile strength test

11

Elongation test

REFERENCE
of RVPN Specifications / PO /
GTP / IS: 11967
(Part 2 /
Sec. 1/2): 1989 (Table – 1)
IS 11967 (Part 2 / Sec. 1/2):
1989 (Table – 2)
IS 5026: 1987

IS 11967 (Part 2 / Sec. 1/2):
1989 (Table – 2)

IS 11967 (Part 2 / Sec.1/2):
1989 (Clause 6.1 f)
IS 11967 (Part 2/ Sec.1/2):
1989 (Clause 6.1 g)

ROUTINE AND ACCEPTANCE TESTS FOR HIGH FREQUENCY CO AXIAL CABLES:
No.
TESTS
1 Verification of engineering information and
constructional details.
2 Physical
verification:
Checking
&
measurement of cable size and length in
cable drum.
3 Dielectric strength test.
4
Insulation resistance.
5
Capacitance.
6 Tensile strength test
7

Elongation test

8

Continuity test
a) Conductor
b) Shield
Attenuation.
Characteristic impedance.

9
10

REFERENCE
RVPN Specifications / PO /
GTP
RVPN Specifications / PO /
GTP
IS: 5026: 1987, Clause 6.7
IS: 5026: 1987, Clause 6.8
IS: 5026: 1987, Clause 6.13
IS 11967 (Part 2 / Sec.1/2):
1989 (Clause 6.1 f)
IS 11967 (Part 2 / Sec.1/2):
1989 (Clause 6.1 g)
RVPN Specifications

IS: 5026: 1987, Clause 6.11
IS: 5026: 1987, Clause 6.10

Cables

14B.4

14B.5
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SPECIAL ATTENTION!!
14B.4.1

Ensure that while carrying out the measurements, proper instrument
ranges are selected corresponding to the values as will be observed.
Also ensure that there is no zero error in the measuring instruments.

14B.4.2

Check that the connections to the measuring instruments are correctly
made and tightened fully.

14B.4.3

Ensure that the measuring equipments are connected to the required
ratios / tappings.

14B.4.4

Ensure that ambient temperatures are noted for measurements affected
by temperature.

CONCLUDING:
14B.5.1 Checking of test observations and related calculation sheets and final Test
Reports.
14B.5.2 Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars /
Nomination letter.
14B.5.3 Preparation of Inspection Report with enclosures of copies of all required
certificates and with duly signed packing list.
14B.5.4 Sealing of the drums of the accepted material of High Frequency Co –
Axial cables after completion of inspection.

14B.6

REFERENCE STANDARDS:
¾
¾

IS: 11967 (Part 2 / Sec 2): 1989: Specification for Radio Frequency Co-Axial
Cable.
IS 5026: 1987: General Requirement and Test for Radio Frequency Cables.

……….
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14C.0

COMMUNICATION CABLES

14C.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
14C.1.1

Obtain detailed offer letter with details of material list and quantity to be
inspected.

14C.1.2

Identify & verify the quantity of material offered for inspection.

14C.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

14C.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

14C.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

14C.1.6

Obtain & verify the manufacturer’s test certificates for the raw material
as per relevant Indian Standards if provided in P. O. / specification /
nomination letter.

14C.1.7

Select samples of Communication cables for inspection / testing as per
relevant Indian Standards / P. O. / Specifications / Nomination letter.

14C.1.8

Affix his Identification mark on all the samples of communication
cables selected for inspection/testing.

14C.1.9

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

14C.1.10 Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.
14C.1.11 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.

Cables

14C.2
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TYPE TESTS FOR COMMUNICATION CABLES:
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.

14C.2.1 Armoured Jelly Filled Telephone Cables
As per TEC Specification No. GR / CUG – 01 / 03 August, 03
No.
1
2
3
4
5
6
7

8

9
10
11

12
13
14
15
16
17
18
19
20
21
22

Nature of Test
Volume resistivity of insulation.
Thickness of sheath.
Variation between the maximum &
minimum diameter of sheath.
Sheath.
Dielectric strength.
Jacket thickness.
Mechanical test on conductor.
(i) Annealing test.
(ii) Resistance test.
Test on insulated conductor.
(i) Retraction of insulation.
(ii) Shrinkage back of insulation.
(iii) Thermal stress cracking.
Environmental stress cracking.
Test on completed cable.
(i) Drip test.
Type test for composite sheath.
(i) Tensile strength.
(ii) Elongation.
(iii) Shrinkage test.
Water penetration test.
Cable bend test.
Properties of armouring.
(i) Thickness of steel tape.
Colour of insulation.
Filling compound.
Bedding.
Core wrapping.
Thickness of composite tape (Polythene +
aluminium).
Peel strength test.
Diameter of conductor.
Thickness of aluminium tape.

Clause No.
4.3
10.3 / Table 6
10.2
10.2
19.8.1 & 19.8.2
12.1 / Table 9
20.0
20.1 / Table 10
Table 10
22.0
22.1
22.3
22.4
23.3
24.0
24.1
24.3
24.4.1
24.4.1
24.4.3
24.7
24.8
24.5
24.5.2 / Table 8
21.2
23.1
11.2
8.0
9.1
9.3
3.0
9.1

14C.2.2 Armoured / Unarmoured Telephone Cable
As per Specification No. TEC. Sp. GR. WIR / -06 / 03, March-02; IS: 8310 –
1984, IS: 13176 - 1991, IS: 1554 (Part-I)
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No.
1.
i
ii
iii
iv
v
vi
vii
viii
2.
i
ii
iii
iv
v
3.
i
ii
4.
i
ii
iii
iv
v
vi
vii
viii
ix
x
xi
xii
xiii
xiv
i
ii
iii
iv
v
vi
vii
viii
ix
x
xi
xii

Nature of Test
Test on conductor.
Material
Diameter of conductor
Elongation
Conductor resistance
Wt. of conductor
Nos. of wire
Solder Bath test
Persulphate test
Test on PVC Insulation
Diameter
Radial thickness
Tensile Strength
Elongation Loss of mass after
Accelerated ageing test
Cabling Element
Lay
Lay length
a) Core wrapping
Thickness
Over lap
Rip Cord
Identification
Volume Resistivity
Insulation resistance constant
Hot deformation test
Low temp. bend test
Thermal stability test
Resistance to cracking
Colour fastness today light exp.
Pressure test at high temp.
Bleeding and Blooming test
Colour of insulation
b) Test on inner sheath
Diameter
Thickness
Tensile strength before ageing
Elongation before ageing
Tensile strength after ageing
Variation in tensile strength
Variation in Elongation
Loss of mass after accelerated ageing
Low temp. bend test
Thermal stability test
Resistance to cracking
Bleeding & Blooding test

Clause No.
3.1/#
Table 1/#
-do-do-do-do12.2
6.1.1 / IS: 8310 – 1984
Table 1/#
-doTable 3 / IS: 13176 – 1991
-do-do5.1.2/#
5.2/#
6.1.3/#
6.2.6/#
8.1/#
10.5/#
Table 3 / IS: 13176 – 1991
-do-do-do-do-do-do-do-doTable-2/#
Table-3/#
-doTable-2 / IS: 13176 – 1991
-do-do-do-do-do-do-do-do-do-

Cables

No.
xiii
xiv
xv
5.
i
ii
iii
iv
v
vi
vii
viii
ix
6.
i
ii
iii
iv
v
vi
vii
viii
ix
x
xi
xii
xiii
xiv
xv
xvi
7.
i
ii
iii
iv

Nature of Test
Colour on inner sheath
Pressure test at high temp
Flammability test
Test on armouring steel wire
Application & Joint
Dimension
Ultimate Tensile Strength
Elongation
Torsion test
Resistivity test
Mass of Zinc
Diameter over armouring
Dip test
Test on Outer sheath
Over all diameter
Thickness
Tensile strength before ageing
Elongation before ageing
Tensile strength after ageing
Elongation after ageing
Variation in tensile strength
Variation in Elongation
Loss of mass after accelerated ageing
Low temp. Impact test
Thermal stability test
Resistance to cracking
Bleeding & Blooding test
Colour on outer sheath
Pressure test at high temp
Flammability test
Test on Complete Cable
High voltage test
Insulation resistance test in air
Insulation resistance test in water
Capacitance unbalance test
Note: # (As per TEC. SP. GR / WIR –
06 / 03 March.02)
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Clause No.
9.1/#
Table 2 / IS: 13176 – 1991
-do13.1&13.4 / IS: 1554 – 1988
13.3&Table 5/IS:1554–1988
7.4.1 / IS: 3975 – 1988
7.4.3 / IS: 3975 – 1988
7.5/ IS: 3975 – 1988
7.7/ IS: 3975 – 1988
Table 2 / IS: 4826
Table 2 / IS: 4826
Table 7 / IS: 1554
Table 2 / IS: 13176 – 1991
-do-do-do-do-do-do-do-do-do-do14.3 / IS: 1554
Table 2 / IS: 13176
-do12.4/#
12.6.1/#
12.5/#
12.6.2/#

14C.3

ROUTINE AND ACCEPTANCE TESTS FOR COMMUNICATION
CABLES:
14C.3.1 Telephone cable 0.63 mm Armoured Jelly Filled Cable as per TEC– GR /
CUG / 01 / 03 Aug, 03 with latest amendment.
No.
1

Test Parameter
Conductor
(a) Diameter
(b) Material Grade

Reference
As per GTP
As per GTP
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No.

2

3
4
5

6

7

8

9

10

Test Parameter
(c) Resistance at 20 Deg. C.
(d) Elongation (Min)
Insulation
(a) Material
(b) Radial Thickness
(c) Tensile strength
(d) Elongation
(e) Colour scheme
Filling Compound
Core Wrapping
(a) Material
Screening
(a) Material
(b) Thickness of Al.
(c) Thickness of PE
(d) Composite thickness of tape
(e) Overlap of Polyal Tape
Inner Sheath
(a) Material
(b) Thickness (nom)
Thickness (min)
Thickness (AV)
(c) Tensile strength
(d) Elongation (min)
Bedding
(a) Material
(b) Layer
(c) Over Lap
Armouring
(a) Material
(b) Thickness
(c) Layer
(d) Tensile strength
(e) Elongation
(f) Overlap of tape
Outer sheath (Jacket)
(a) Material
(b) Thickness (min)
(c) Tensile strength
(d) Elongation
Identification

Reference
Table 10
Clause 20.1 / Table – 10
As per GTP
As per GTP
As per GTP
As per GTP
Table 2
As per GTP
As per GTP
Clause 9.1
Clause 9.1
Clause 9.1
Clause 9.1
Clauses 9.1 & 9.2
As per GTP
Clause 10.3 / Table – 6
Clause 10.3 / Table – 6
Clause 10.3 / Table – 6
Clause 24.4.1
Clause 24.4.1
Clause 11.2
Clause 11.2
Clause 11.2
As per GTP
Clause11.3.2
Clause11.3.1
Clause11.3.1
Clause11.3.1
Clause11.3.1
As per GTP
Clause 10.3 / Table – 6
Clause 24.4.1
Clause 24.4.1
As per RVPN specification

Cables

No.
11

Test Parameter
Electrical Test
(a) Insulation resistance (min)
(b) Continuity of poly – tape
(c) Resistance unbalance
(d) Mutual Capacitance
(e) Capacitance Unbalance
(i) Pair to Pair
(ii) Pair to ground
(f) WPT Test
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Reference
Clause 19.7
Clause 19.2
Table – 12
Clause 19.3
Clause 19.4.2
Clause 19.4.1
Clause 24.7

14C.3.2 0.63 mm Armoured Telephone Cable as per TEC – GR / WIR – 06/ 03,
3 Mar, 02 with latest amendment.
No.
1

2

3

4

5

7

8

Test Parameter
Conductor
(a) Diameter
(b) Material Grade
(c) Resistance at 20 Deg. C.
(d) Elongation (Min)
Insulation
(a) Material
(b) Radial Thickness
(c) Tensile strength
(d) Elongation
(e) Colour scheme
Core Wrapping
(a) Material
(b) Thickness
Screening
(a) Material
(b) Thickness of Al.
(c) Overlap of Polyal Tape
Inner Sheath
(a) Material
(b) Thickness (min)
(c) Tensile strength
(d) Elongation (min)
Armouring
(a) Material
(b) Thickness
(c) Tensile strength
(d) Elongation
Outer sheath (Jacket)
(a) Material
(b) Thickness (min)
(c) Tensile strength
(d) Elongation

Reference
As per GTP
As per GTP
Table – 1
Table – 1
As per GTP
Clause 4.1 / Table – 1
Table – 3 / IS: 13176 – 1991
Table – 3 / IS: 13176 – 1991
Clause 4.4 / Table – 2
Clause 6.2.6
Clause 6.1.3
Clause 7.2.1
Clause 7.2.1
Clause 7.2.1
As per GTP
Table – 3
Table – 2 / IS: 13176 – 1991
Table – 2 / IS: 13176 – 1991
As per GTP
13.3&Tab.5 / IS:1554-1988
7.4.1 / IS: 3975 – 1988
7.4.3 / IS: 3975 – 1988
As per GTP
Table – 7 / 1554
Table – 2 / IS: 13176 – 1991
Table – 2 / IS: 13176 – 1991
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No.
9
10
11

Test Parameter
Overall Diameter
Identification
Electrical Test
(a) Insulation resistance (min)
(b) Capacitance Unbalance – Pair to Pair

Reference
Table – 3
As per RVPN specification
Clause 12.6.1
Clause 12.6.2

14C.3.3 0.63 mm Un-armoured Telephone cable as per TEC – GR / WIR – 06 / 03,
3 Mar, 02 with latest amendment.
No.
1

2

3

4

5
6
7

Test Parameter
Conductor
(a) Diameter
(b)Material Grade
(c) Resistance at 20 Deg. C.
(d) Elongation (Min)
Insulation
(a) Material
(b) Radial Thickness
(c) Tensile strength
(d) Elongation
(e) Colour scheme
Core Wrapping
(a) Material
(b) Thickness
Sheath
(a) Material
(b) Thickness (min)
(c) Tensile strength
(d) Elongation
Overall Dia.
Identification
Electrical Test
(a) Insulation resistance (min)
(b) Capacitance Unbalance – Pair to Pair

Reference
As per GTP
As per GTP
Table – 1
Table – 1
As per GTP
Clause 4.1 / Table – 1
Table – 3 / IS: 13176 – 1991
Table – 3 / IS: 13176 – 1991
Clause 4.4 / Table – 2
Clause 6.2.6
Clause 6.1.3
As per GTP
Table – 3
Table – 2 / IS: 13176 – 1991
Table – 2 / IS: 13176 – 1991
Table – 3
As per RVPN specification
Clause 12.6.1
Clause 12.6.2

TABLE – 1
Diameter of conductor for 0.63 mm size.
Minimum
Nominal
0.62
0.63

Nominal weight of conductor
(kg / km)
2.78

Cables
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TABLE -2
Cabling Element
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

a – wire
WHITE
WHITE
WHITE
WHITE
WHITE
RED
RED
RED
RED
RED
BLACK
BLACK
BLACK
BLACK
BLACK
YELLOW
YELLOW
YELLOW
YELLOW
YELLOW
WHITE - Blue
WHITE - Blue
WHITE - Blue
WHITE - Blue
WHITE - Blue

Colour of Insulation
b – wire
BLUE
ORANGE
GREEN
BROWN
GREY
BLUE
ORANGE
GREEN
BROWN
GREY
BLUE
ORANGE
GREEN
BROWN
GREY
BLUE
ORANGE
GREEN
BROWN
GREY
BLUE
ORANGE
GREEN
BROWN
GREY

TABLE – 3
Capacitance
unbalance test

14C.4

Pair to pair capacitance unbalance shall be measured at
800 Hz / 1000 Hz. The first and second conductors of a
triple constitute a pair. All conductors other than those
under test shall be connected to earth. The measured value
shall be divided by
½ (L / 200 + Root of L / 200), where L is the length of
cable under test. Length less than 100 metres shall be
treated as 100 metres. The corrected pair to pair
capacitance unbalance shall in no case exceed 230 pf.

SPECIAL ATTENTION!!
14C.4.1

Ensure that while carrying out the measurements, proper instrument
ranges are selected corresponding to the values as will be observed.
Also ensure that there is no error in the measuring instruments.
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14C.4.2

Check that the connections to the measuring instruments are correctly
made and tightened fully.

14C.4.3

Ensure that the measuring equipments are connected to the required
ratios / tappings.

14C.4.4

Ensure that ambient temperatures are noted for measurements affected
by temperature.

CONCLUDING:
14C.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

14C.5.2

Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars /
Nomination letter.

14C.5.3

Preparation of Inspection Report with enclosures of copies of all
required certificates and with duly signed packing list.

14C.5.4

Sealing of the drums of the accepted material of communication cables
after completion of inspection.

REFERENCE STANDARDS:
¾
¾
¾
¾
¾
¾
¾

IS: 10810 – 1984 (Relevant Parts): Methods of test for cables.
ITD Specifications (PIJF / Ar. Cable / G / CUG / 01 / 02 / Feb. 2006)
IS: 1554: Specification for PVC Insulated (Heavy Duty) Electric Cables.
IS: 9938:
IS: 5831 – 184: Specification for PVC Insulation and Sheath of Electric
Cables.
IS: 13176 – 1991
IS: 8310 – 1984
……….

CHAPTER – 15

BATTERIES AND BATTERY CHARGERS
15A.0

VRLA TYPE BATTERY SETS

15A.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
15A.1.1

Obtain detailed offer letter with details of material list and quantity to be
inspected.

15A.1.2

Identify & verify the quantity of material offered for inspection.

15A.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

15A.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

15A.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

15A.1.6

Select samples of batteries as per IS: 15549 – 2005, Clause 14 (Table4).

15A.1.7

Affix his Identification mark on all the samples of VRLA type Batteries
selected for inspection / testing.

15A.1.8

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

15A.1.9

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.

15A.1.10 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
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TYPE TESTS ON VRLA TYPE BATTERY SETS:
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
No.
TESTS
1 Visual Inspection.

2

Verification of Dimensions.

3

Test for rated capacity / conformity
level and voltage during discharge.
Test for suitability for floating battery
operation.
Test for cyclic endurance in discharge /
charge cycles.
Test for high current endurance.
Test for short circuit current and
internal resistance.
Test for charge retention.
Ampere Hour and Watt Hour
Efficiency Test.
Acid Retention Capability Test on
Separators.
Wicking Test on Separators.
Test on Vent Seal Operation.
Test for Oxygen Recombination
Efficiency.

4
5
6
7
8
9
10
11
12
13

REFERENCE
IS: 15549 – 2005, Clauses 4.1 to
4.9 & 8,
RVPN Specifications and G.T.P.
IS: 15549 – 2005, Clause 10.1.1(b)
and Approved drawings
IS: 15549 – 2005,
Clause 12.1 & 12.2
BS: 6290: 1997,
Clause 8.2
IS: 15549 – 2005,
Clause 12.10
BS: 6290: 1997, Clause 6.4
BS: 6290: 1997,
Clause 7.4
IS: 15549 – 2005, Clause 12.6.
IS: 15549 – 2005,
Clause 12.4 & 12.5
IS: 15549 – 2005,
Clause 12.7
IS: 15549 – 2005, Clause 12.7
IS: 15549 – 2005, Clause 12.8
IS: 15549 – 2005,
Clause 12.9

Note: All capacity readings are to be corrected to 27°C.
15A.3

ROUTINE AND ACCEPTANCE TESTS ON VRLA TYPE BATTERY SETS:
No.
TESTS
1 Visual Inspection.
2
3

15A.4

REFERENCE
IS: 15549 – 2005, Clause 4.1 to 4.9 & 8,
RVPN Specifications and G.T.P.
Verification of Dimensions.
IS: 15549 – 2005, Clause 10.1.1(b)
and Approved drawings.
Test for C10 Capacity and IS: 15549 – 2005,
voltage during discharge.
Clause 12.1

SPECIAL ATTENTION!!
15A.4.1

Ensure that while carrying out the measurements, proper instrument
ranges are selected corresponding to the values as will be observed.
Also ensure that there is no zero error in the measuring instruments.
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15A.4.2

Ensure that the connections to the measuring instruments are correctly
made and tightened fully.

15A.4.3

Ensure that the measuring equipments are connected to the required
ratios / tappings.

15A.4.4

Ensure that cell / ambient temperatures are noted for all measurements.

15A.4.5

Do not permit capacity test when the cell temperatures exceed
permissible limits.

15A.4.6

Check that the fitting of accessories is as per approved drawing.

15A.4.7

Check that the accessories fit perfectly on the corresponding parts of the
battery set.

15A.4.8

Check that there is no leakage of acid from the cells.

15A.4.9

Check that the surface of the terminal posts extending above the cell
cover, including the bolt hole, is coated with acid resistant and corrosion
retarding material.

15A.4.10 Check that all exposed metal parts, such as connectors and terminals are
protected with heat shrinkable silicon sleeves.
15A.5

15A.6

CONCLUDING:
15A.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

15A.5.2

Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars and
Nomination letter.

15A.5.3

Preparation of Inspection Report with enclosures of copies of all
required certificates and with duly signed packing list.

15A.5.4

Sealing of the batteries stack of the accepted battery set(s) after
completion of inspection.

REFERENCE STANDARDS:
¾
¾
¾
¾

BS: 6290 – 1: 1982: Valve Regulated Lead Acid Batteries – Specification for
General Requirements.
IS: 15549 – 2005: Stationary Valve Regulated Lead Acid Batteries –
Specification.
IEC: 60896 – 2 (1995): Stationary Lead Acid Batteries - General
Requirements and Test Methods – Part 2: Valve Regulated Type.
IEEE 1188 / 1 / 89
……….
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15B.0

BATTERY CHARGERS

15B.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
15B.1.1

Obtain detailed offer letter with details of material list and quantity to be
inspected.

15B.1.2

Identify & verify the quantity of material offered for inspection.

15B.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

15B.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

15B.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

15B.1.6

Select samples of battery chargers for inspection / testing as per P. O. /
Specifications / Nomination letter (Routine and Acceptance tests at Sl.
Nos. 9 & 10).

15B.1.7

Affix his Identification mark on all the Battery Chargers.

15B.1.8

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

15B.1.9

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.

15B.1.10 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
15B.2

TYPE TESTS ON BATTERY CHARGERS:
Note:

The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.

Batteries and Battery Chargers
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These tests are to be carried out only if prescribed by the order placing
authority.
15B.2.1 110V & 220V SUBSTATION BATTERY CHARGERS:
No.
1
2
3
4
5
6

TESTS

REFERENCE

No load test.
Load test.
Insulation Resistance test.
High voltage test at 2 KV for one
RVPN Specifications and G.T.P.
minute.
General Performance Test at
various loads.
Efficiency Test.

Note: All Electrical tests shall be conducted for both the float section and the
boost section separately.
15B.2.2 48 V PLCC BATTERY CHARGERS (SMPS BASED):
No.
1
2
3
4
5
6
7
8
15B.3

TESTS
Visual Inspection.
Insulation Resistance Test.
Applied high Voltage test.
Performance test.
Test for protection device.
Burn in test.
Climatic test.
Vibration test.

REFERENCE

RVPN Specifications and G.T.P.

ROUTINE AND ACCEPTANCE TESTS ON BATTERY CHARGERS:

15B.3.1 110V & 220V SUBSTATION BATTERY CHARGERS:
All Routine and Acceptance tests at Sl. Nos. 1 to 8 are to be carried out on 100 %
battery chargers.
No.
TESTS
1 Visual Inspection.

2

3
4
5
6

REFERENCE
RVPN Specifications and
approved
general
arrangement drawings.
general
Verification of dimensions and checking of Approved
thickness of sheet steel of battery charger arrangement drawings and
G.T.P.
body.
Insulation Resistance test.
RVPN Specifications
High voltage test at 2 KV for one minute on RVPN Specifications
wiring and equipment in the battery charger.
No load test.
RVPN Specifications
Load test.
RVPN Specifications
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No. TESTS
REFERENCE
7 Test for general performance at various loads RVPN Specifications
and various input supplies.
a. Ripple content.
b. Constant voltage output.
c. Current limiting feature.
d. Temperature compensation feature.
e. Automatic run down circuit for float
charger.
f. Keyed push button feature.
8 Testing of annunciation scheme.
RVPN Specifications and
approved drawings
9 Temperature rise test on one battery charger RVPN Specifications/
of each rating in the lot.
G.T.P.
10 Efficiency Test on one battery charger of RVPN Specifications /
each rating in the lot.
G.T.P.
Note: All Electrical tests shall be conducted for both the float section and the
boost section separately.
15B.3.2 48 V PLCC BATTERY CHARGERS (SMPS BASED):
No.
1
2
3
4
5

15B.4

15B.5

TESTS
Visual Inspection.
Insulation Resistance Test.
Applied high Voltage test.
Performance test.
Test for protection device and
other tests.

REFERENCE

RVPN Specifications and G.T.P.

SPECIAL ATTENTION!!
15B.4.1

Ensure that while carrying out the measurements, proper instrument
ranges are selected corresponding to the values as will be observed.
Also ensure that there is no zero error in the measuring instruments.

15B.4.2

Ensure that the connections to the measuring instruments are correctly
made and tightened fully.

15B.4.3

Ensure that the measuring equipments are connected to the required
ratios / tappings.

15B.4.4

Ensure that ambient temperatures are noted for all measurements.

CONCLUDING:
15B.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

Batteries and Battery Chargers

99

15B.5.2

Verification of Test Results / Reports with reference to the requirements
of the specifications and the Guaranteed Technical Particulars /
Nomination letter.

15B.5.3

Preparation of Inspection Report with enclosures of copies of all
required certificates and with duly signed packing list.

15B.5.4

Sealing of the accepted battery chargers after completion of inspection.

……….

CHAPTER 16

INSULATORS
16A.0

DISC INSULATORS

16A.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
16A.1.1

Obtain detailed offer letter with details of material and quantity to be
inspected.

16A.1.2

Identify & verify the quantity of material offered for inspection.

16A.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

16A.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

16A.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

16A.1.6

Select samples of disc insulators as per IS: 731 - 1971, Clause 10.1.2.1
(Appendix C) / relevant clause of IEC – 383 / P. O. / Specification.

16A.1.7

Affix his Identification mark / sticker seals on all the samples of Disc
Insulators selected for inspection / testing.

16A.1.8

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

16A.1.9

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.

16A.1.10 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
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ESSENTIAL TYPE TESTS ON DISC INSULATORS
(Sample: 2 nos. disc insulators)
(To be conducted in order of sequence as per relevant ISS)
Note:

No.
1
2
3
4

5

6
7
8
9
10
11

16A.3

The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
TESTS
Visual examination (on both disc
insulators).
Verification of dimensions (on both
disc insulators).
Visible discharge test (on both disc
insulators).
Impulse voltage withstands and
flashover test for dry condition (on
both disc insulators).
Dry and Wet power frequency voltage
withstand and flashover test (on both
disc insulators).
Temperature cycle test (on both disc
insulators).
24 hours mechanical strength test (on
1st disc insulator).
Electro – mechanical failing load test
(on 1st disc insulator).
Porosity test (on 1st disc insulator).
Puncture test (on 2nd disc insulator).
Galvanizing test (on 2nd disc
insulator).

REFERENCE
IS: 731 – 1971,
Clause 10.13
IS: 731 – 1971,
Clause 10.5
IS: 731 – 1971,
Clause 10.2
IEC: 383, &
IS: 731 – 1971, Clause 10.3
IEC: 383, &
IS: 731 – 1971, Clause 10.4
IS: 731 – 1971,
Clause 10.6
IS: 731 – 1971,
Clause 10.9
IS: 731 – 1971,
Clause 10.7
IS: 731 – 1971, Clause 10.11
IS: 731 – 1971, Clause 10.10
IS: 731 – 1971,
Clause 10.12

ADDITIONAL TYPE TESTS ON DISC INSULATOR STRING:
Note:

No.
1
2
3

The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
TESTS
Thermal Mechanical Performance test
(Sample: 20 Nos. disc insulators).
Residual strength test (Sample: 25
Nos. disc insulators).
Steep wave front test (Sample: 10
Nos. disc insulators).

REFERENCE
Annexure – B of RVPN
Specifications
IEC: 797 & Annexure – B of
RVPN Specifications
Annexure – B of RVPN
Specifications

Insulators
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ESSENTIAL TYPE TESTS ON DISC INSULATOR STRING WITH
HARDWARE FITTINGS
(Sample: 9 / 10 / 13 / 14 nos. disc insulators)
(To be conducted in order of sequence as per relevant ISS)
Note:

No.
1
2
3

16A.5

The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
TESTS
Visible discharge test.
Lightning Impulse voltage withstand
test under dry condition.
Power frequency voltage withstand test
with arcing horns under wet condition
(including corona control rings /
grading ring for 400 KV material).

REFERENCE
IS: 731 – 1971, Clause 10.2
IS: 731 – 1971,
Clause 10.3
IS: 731 – 1971, Clause 10.4,
IEC: 383

ADDITIONAL TYPE TESTS ON DISC INSULATOR STRING WITH
HARDWARE FITTINGS
(Sample: 9 / 10 / 13 / 14 nos. disc insulators)
Note:

No.
1
2
3
4

16A.6
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The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
TESTS
REFERENCE
Impulse voltage flashover test under IEC: 383
dry condition.
Voltage distribution test.
Annexure – B of RVPN
Specifications
Mechanical strength test.
Annexure – B of RVPN
Specifications
Vibration test.
Annexure – B of RVPN
Specifications

ROUTINE AND ACCEPTANCE TESTS ON DISC INSULATORS:
(To be conducted in order of sequence as per relevant ISS)
No.
TESTS
1
Visual examination (all samples).
2
Verification of dimensions (all
samples).
3
Temperature cycle test (all samples).
4
24 hours mechanical strength test
(1st & 2nd parts of samples).

REFERENCE
IS: 731 – 1971, Clause 10.13
IS: 731 – 1971,
Clause 10.5
IS: 731 – 1971, Clause 10.6
IS: 731 – 1971,
Clause 10.9
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No.
TESTS
5 Electro – mechanical failing load
test (1st & 2nd parts of samples).
6 Puncture test (3rd part of samples).
7 Porosity test (1st & 2nd parts of
samples).
8 Galvanizing test (3rd part of
samples).
16A.7

16A.8

16A.9

REFERENCE
IS: 731 – 1971,
Clause 10.7
IS: 731 – 1971, Clause 10.10
IS: 731 – 1971,
Clause 10.11
IS: 731 – 1971, Clause 10.12

SPECIAL ATTENTION!!
16A.7.1

Ensure that connections to the measuring instruments are correctly made
and tightened fully.

16A.7.2

Ensure that temperatures are noted for measurements affected by /
related to temperature.

16A.7.3

Check that the ball of one disc and socket of another disc fit together
perfectly, i.e., neither too tight nor too loose.

16A.7.4

Check that the locking device gets locked and does not permit the ball
portion to be removed from the socket until the locking device is first
removed.

16A.7.5

Check the workmanship as per requirements of the P. O. / Specification.

CONCLUDING:
16A.8.1

Checking of test observations and related calculation sheets and final
Test Reports.

16A.8.2

Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars
Nomination letter.

16A.8.3

Preparation of Inspection Report with enclosures of copies of all
required certificates and with duly signed list of material accepted after
inspection.

16A.8.4

Sealing of the accepted lot of disc insulators after completion of
inspection.

REFERENCE STANDARDS:
¾
¾
¾
¾

IS: 731 – 1971: Specification for Porcelain Insulators for Over Head Power
Lines with a nominal voltage greater than 15000 V.
IEC: 372
IEC: 383: Tests on Insulators of Ceramic Material or Glass for Over Head
Lines with a nominal voltage Greater than 1000 V
IEC: 437

Insulators

¾
¾
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IEC: 575: Thermal – Mechanical Performance Test and Mechanical
Performance Test on String Insulator Units.
IEC: 797:

……….
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16B.0

POST INSULATORS

16B.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
16B.1.1

Obtain detailed offer letter with details of material and quantity to be
inspected.

16B.1.2

Identify & verify the quantity of material offered for inspection.

16B.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

16B.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

16B.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

16B.1.6

Select samples of Post Insulators as per IS: 2544 – 1973, Clause 9.1.2.1
(Table 3) / Specifications / P. O.

16B.1.7

Affix his Identification mark on all the samples of post insulators
selected for inspection / testing.

16B.1.8

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

16B.1.9

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.

16B.1.10 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
16B.2

TYPE TESTS ON POST INSULATORS
(Sample: 2 nos. Post Insulators)
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
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These tests are to be carried out only if prescribed by the order placing
authority.
No.
1
2
3
4
5
6
7
8

9
10

11

16B.3

TESTS
Visual examination (on both Post
Insulators).
Verification of dimensions (on both Post
Insulators).
Visible discharge test (on both Post
Insulators).
Impulse voltage withstand test for dry
condition (on both Post Insulators).
Dry power frequency voltage withstand test
(on both Post Insulators).
Wet power frequency voltage withstand test
(on both Post Insulators).
Temperature cycle test (on both Post
Insulators).
Mechanical strength including bending,
compression, torsional & tensile strength
test (on 1st post insulator). (Only bending
test is applicable for 24 kV Post Insulator)
Porosity test (on 1st post insulator).

REFERENCE
IS: 2544 – 1973,
Clause 9.12
IS: 2544 – 1973,
Clause 9.7
IS: 2544 – 1973,
Clause 9.2
IS: 2544 – 1973,
Clause 9.3
IS: 2544 – 1973,
Clause 9.4
IS: 2544 – 1973,
Clause 9.5
IS: 2544 – 1973,
Clause 9.8
IS: 2544 – 1973,
Clause 9.6

IS: 2544 – 1973,
Clause 9.10
IS: 2544 – 1973,
Puncture test (on 2nd post insulator).
This test is not applicable to solid core type Clause 9.9
post insulators (Type A).
Galvanizing test (on 2nd post insulator).
IS: 2544 – 1973,
Clause 9.11

ACCEPTANCE TESTS ON POST INSULATORS:
No.
1
2
3
4

5

6
7

TESTS
Visual examination (all samples).
Verification of dimensions (all samples).
Temperature cycle test (all samples).
Mechanical strength including bending,
compression, torsional & tensile strength
test (1st part of samples). (Only bending
test is applicable for 24 kV Post Insulator)
Puncture test (2nd part of samples).
This test is not applicable to solid core
type post insulators (Type A).
Porosity test (1st part of samples).
Galvanizing test
(2nd part of samples).

REFERENCE
IS: 2544 – 1973, Clause 9.12
IS: 2544 – 1973, Clause 9.7
IS: 2544 – 1973, Clause 9.8
IS: 2544 – 1973,
Clause 9.6

IS: 2544 – 1973,
Clause 9.9
IS: 2544 – 1973, Clause 9.10
IS: 2544 – 1973,
Clause 9.11
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SPECIAL ATTENTION!!
16B.4.1

Ensure that connections to the measuring instruments are correctly made
and tightened fully.

16B.4.2

Ensure that temperatures are noted for measurements affected by /
related to temperature.

16B.4.3

Check the samples to verify that the parts of the post insulator stack fit
together perfectly.

16B.4.4

Check the samples to verify that sufficient space is provided between
the bottom mounting flange and the porcelain portion for fitting of bolts.

16B.4.5

Check the workmanship as per requirements of the P.O. / Specification.

CONCLUDING:
16B.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

16B.5.2

Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars /
Nomination letter.

16B.5.3

Preparation of Inspection Report with enclosures of copies of all
required certificates and with duly signed packing list.

16B.5.4

Sealing of the accepted lot of Post Insulators after completion of
inspection.

REFERENCE STANDARDS:
¾

IS: 2544 – 1973: Specification for Porcelain Insulator for System with
nominal voltage greater than 1000V.
……….
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16C.0

LONG ROD INSULATORS

16C.1

PRELIMINARIES:

109

The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
16C.1.1

Obtain detailed offer letter with details of material and quantity to be
inspected.

16C.1.2

Identify & verify the quantity of material offered for inspection.

16C.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

16C.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

16C.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

16C.1.6

Select samples of long rod insulators as per IS: 731 – 1971, Clause
10.1.2.1 Appendix C / relevant clauses of IEC 383 / specifications / P.O.

16C.1.7

Affix his Identification mark on all the samples of long rod insulators
selected for inspection / testing.

16C.1.8

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

16C.1.9

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.

16C.1.10 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
16C.2

ESSENTIAL TYPE TESTS ON LONG ROD INSULATORS:
(Sample: 2 nos. long rod insulators)
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
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These tests are to be carried out only if prescribed by the order placing
authority.
No.
TESTS
1 Visual examination (on both long rod
insulators).
2 Verification of dimensions (on both long
rod insulators).
3 Visible discharge test for dry condition
(on both long rod insulators).
4 Impulse voltage withstands and flashover
test for dry condition (on both long rod
insulators).
5 Dry and Wet power frequency voltage
withstand and flashover test (on both
long rod insulators).
6 Temperature cycle test (on both long rod
insulators).
7 Mechanical failing load test (on 1st long
rod insulator).
8 Porosity test (on 1st long rod insulator).
9 Galvanizing test (on 2nd long rod
insulator).
16C.3

IEC: 383, &
IS: 731 – 1971, Clause 10.4
IS: 731 – 1971,
Clause 10.6
IS: 731 – 1971,
Clause 10.8
IS: 731 – 1971, Clause 10.11
IS: 731 – 1971,
Clause 10.12

ADDITIONAL TYPE TESTS ON LONG ROD INSULATOR UNIT:
(Sample: 5 nos. long rod insulator)
Note:

The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.

No.
TESTS
1 Thermal Mechanical Performance test.

16C.4

REFERENCE
IS: 731 – 1971,
Clause 10.13
IS: 731 – 1971,
Clause 10.5
IEC: 437, &
IS: 731 – 1971, Clause 10.2
IEC: 383, &
IS: 731 – 1971, Clause 10.3

REFERENCE
Annexure – B of RVPN
Specifications.

ESSENTIAL TYPE TESTS ON LONG ROD INSULATOR UNIT WITH
HARDWARE FITTINGS
(Sample: 1 no. long rod insulator):
Note:

The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.

No.
TESTS
REFERENCE
1 Visible discharge test.
IS: 731 – 1971, Clause 10.2
2 Lightning Impulse voltage withstand test IS: 731 – 1971,
under dry condition.
Clause 10.3

Insulators
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No.
TESTS
REFERENCE
3 Power frequency voltage withstand test IS: 731 – 1971,
with arcing horns under wet condition.
Clause 10.4
16C.5

ADDITIONAL TYPE TESTS ON LONG ROD INSULATOR UNIT WITH
HARDWARE FITTINGS
(Sample: 1 no. long rod insulator):
Note:

The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.

No.
TESTS
REFERENCE
1 Impulse voltage flashover test under IEC: 383
dry condition.
2 Mechanical strength test.
IEC: 383, & Annexure – B of
RVPN Specifications
3 Vibration test.
IEC: 383, & Annexure – B of
RVPN Specifications
16C.6

ROUTINE AND ACCEPTANCE TESTS ON LONG ROD INSULATORS:
No.
TESTS
1 Visual examination (all samples).
2 Verification of dimensions (all
samples).
3 Temperature cycle test (all samples).
4 Mechanical failing load test (1st & 2nd
parts of samples).
5 Porosity test (1st & 2nd parts of
samples).
6 Galvanizing test (3rd part of samples).

16C.7

REFERENCE
IS: 731 – 1971, Clause 10.13
IS: 731 – 1971,
Clause 10.5
IS: 731 – 1971, Clause 10.6
IS: 731 – 1971,
Clause 10.8
IS: 731 – 1971,
Clause 10.11
IS: 731 – 1971, Clause 10.12

SPECIAL ATTENTION!!
16C.7.1

Ensure that connections to the measuring instruments are correctly made
and tightened fully.

16C.7.2

Ensure that temperatures are noted for measurements affected by /
related to temperature.

16C.7.3

Check that the ball of one part and socket of another part fit together
perfectly, i.e., neither too tight nor too loose (where unit is of more than
one piece).
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16C.7.4

Check that the locking device gets locked and does not permit the ball
portion to be removed from the socket until the locking device is first
removed (where unit is of more than one piece).

16C.7.5

Check the workmanship as per requirements of the P. O. / Specification.

CONCLUDING:
16C.8.1

Checking of test observations and related calculation sheets and final
Test Reports.

16C.8.2

Verification of test results / reports with reference to the requirements of
the Specifications and the Guaranteed Technical Particulars /
Nomination letter.

16C.8.3

Preparation of Inspection Report with enclosures of copies of all
required certificates and with duly signed list of material accepted after
inspection.

16C.8.4

Sealing of the accepted lot of long rod insulators after completion of
inspection.

REFERENCE STANDARDS:
¾
¾
¾
¾

IS: 2544 – 1973: Specification for Porcelain Insulator for System with
nominal voltage greater than 1000V.
IS: 731 – 1971: Specification for Porcelain Insulators for Over Head Power
Lines with a nominal voltage greater than 15000 V.
IEC: 383: Tests on Insulators of Ceramic Material or Glass for Over Head
Lines with a nominal voltage Greater than 1000 V
IEC: 437

……….

CHAPTER 17

MEASURING AND TESTING INSTRUMENTS
17.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
17.1.1

Obtain detailed offer letter with details of material and quantity to be
inspected.

17.1.2

Identify & verify the quantity of material offered for inspection.

17.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

17.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

17.1.5

Verify that the class of accuracy of measuring instruments to be used for
testing is better than the class of accuracy of the measuring device under
test.

17.1.6

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

17.1.7

Select samples as per relevant standards or as per instructions of order
placing authority.

17.1.8

Affix his Identification mark on all the samples of measuring and testing
instruments selected for inspection / testing.

17.1.9

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

17.1.10

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.
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17.1.11

17.2

Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.

TESTS FOR MEASURING AND TESTING INSTRUMENTS:
No.
TESTS
1 Verification of engineering information and
constructional details.
2 Checking of marking on measuring and
testing instruments.
3 Checking of all wiring / connections
thoroughly and measurement and / or
verification of outputs of parameters, as
applicable.
4 Verification of working of the instrument,
its software and communication and/or
printer port.
5 Verification of accessories and spares.

17.3

REFERENCE
RVPN Specifications / P.O. /
GTP
RVPN Specifications / P.O. /
GTP
RVPN Specifications / P.O. /
GTP / applicable IS or
International standards
RVPN Specifications / P.O. /
GTP
RVPN Specifications / P.O.

SPECIAL ATTENTION!!
17.3.1

Check that there is no zero error in the various measuring instruments.

17.3.2

Check all external wiring of test circuits thoroughly. Test circuit
diagram may be incorporated with the inspection report.

17.4 CONCLUDING:
17.4.1

Checking of test observations and related calculation sheets and final
Test Reports.

17.4.2

Verification of test results / reports with reference to the requirements of
the Technical Specifications and the Guaranteed Technical Particulars /
Nomination letter.

17.4.3

Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.

17.4.4

Sealing of the accepted measuring and testing instruments after
completion of inspection.
……….

CHAPTER 18

SURGE / LIGHTNING ARRESTERS
18.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
18.1.1

Obtain detailed offer letter with details of quantity of the material to be
inspected.

18.1.2

Identify & verify the quantity of material offered for inspection.

18.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

18.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

18.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

18.1.6

Select samples as per provisions of the P. O. / specifications / relevant
standards. In case no sampling plan is given in the P. O. / specifications/
relevant standards, then 100% material is to be inspected.

18.1.7

Affix his Identification mark on all the samples of surge / lightning
arresters selected for inspection / testing.

18.1.8

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

18.1.9

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.

18.1.10

Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
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TYPE TESTS FOR LIGHTNING ARRESTERS: Note:

The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.

No.
TESTS
1 Insulation withstand tests on the arrester
housing:
a) Lightning impulse voltage test.
b) Switching impulse voltage test (for
220 KV class & above).
c) Power frequency voltage test.
2 Residual voltage tests:
a) Steep current impulse residual
voltage test.
b) Lightning impulse residual voltage
test.
c) Switching impulse residual voltage
test.
3 Long duration current impulse withstand
test.
4 Operating duty tests.
(a) High-current impulse operating duty
test.
(b) Switching surge operating duty test.
5 Short circuit test.

REFERENCE
IEC 60094 – 4,
Clause 8.2.6
Clause 8.2.7
Clause 8.2.8
IEC 60094 – 4,
Clause 8.3.1
Clause 8.3.2
Clause 8.3.3
IEC 60094 – 4,
Clause 8.4.2
IEC 60094 – 4,
Clause 8.5.4, Table 8

Clause 8.5.5, Table 5
IEC 60094 – 4, Clause 8.7 &
Annexure N
6 Internal partial discharge test.
IEC 60094 – 4,
Clause 8.8
7 Bending moment test.
IEC 60094 – 4,
Clause 8.9
8 Environment tests.
IEC 60094 – 4,
Clause 8.10
9 Seal leak rate test.
IEC 60094 – 4,
Clause 8.11
10 Radio interference voltage (RIV) test.
IEC 60094 – 4,
Clause 8.12
Note: The facilities for tests at serial Nos. 8 to 10 are presently not available in
India.
18.3

ACCEPTANCE TESTS FOR LIGHTNING ARRESTERS:
(Sampling: Nearest lower whole number to the cube root of the number of arresters
to be supplied):
No.
TESTS
1 Measurement of reference voltage (U ref).

REFERENCE
Within the range specified by
the manufacturer

Surge / Lightning Arresters
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No.
TESTS
2 Residual voltage test.
3
4
5
6

7

8
9

18.4

18.5

REFERENCE
IEC 60094 – 4 : 2004,
Clause 8.3
Internal partial discharge test.
IEC 60270. The measured
value shall not exceed 10 pC
Leakage check test.
Any sensitive method adopted
by the manufacturer
Current distribution test (for multiIEC 60094 – 4 : 2004,
column arresters only).
Clause 9.1 (e)
Measurement of power frequency voltage Within the range specified by
on the complete arrester at the reference the manufacturer
current measured at the bottom of the
arrester.
Lightning impulse residual voltage on the IEC 60094 – 4 : 2004,
complete arrester or arrester unit at the Clause 8.3
nominal discharge current.
Visual inspection and verification of Purchase order, GTP &
dimensions.
Specifications
Checking of marking on rating plate of Purchase order, GTP &
Lightning Arresters.
Specifications

SPECIAL ATTENTION!!
18.4.1

Ensure that while carrying out the measurements, proper instrument
ranges are selected corresponding to the values as will be observed.

18.4.2

Ensure that there is no zero error in the various measuring instruments.

18.4.3

Ensure that the connections to the lightning arresters are correctly made
and tightened fully.

18.4.4

Ensure that the measuring equipments are connected to the required
ratios/ tappings.

18.4.5

Ensure that ambient temperatures are noted for all measurements
affected by temperature.

18.4.6

Ensure that the base foundation holes are as per drawing.

CONCLUDING:
18.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

18.5.2

Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars /
Nomination letter.
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18.5.3

Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.

18.5.4

Sealing of the accepted surge / lightning arresters after completion of
inspection.

REFERENCE STANDARDS:
¾

IEC 60099 – 4: Metal – oxide Surge Arresters without gaps for A.C. Systems.

……….

CHAPTER 19

CIRCUIT BREAKERS
19.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
19.1.1

Obtain detailed offer letter with details of material and quantity to be
inspected.

19.1.2

Identify & verify the quantity of material offered for inspection.

19.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

19.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

19.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

19.1.6

Select samples as per P. O. / Specification / instructions of order placing
authority.

19.1.7

Affix his Identification mark on all the samples of Circuit Breakers
selected for inspection / testing.

19.1.8

Check & verify the make, rating and quantity, etc. of accessories of the
circuit breakers as per approved general arrangement drawing and
shipping / packing list.

19.1.9

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

19.1.10

Obtain & verify manufacturer’s test certificates for bought out Items if
required as per P. O. / specifications / Nomination letter.

19.1.11

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.
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19.1.12

19.2

Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.

TYPE TESTS:
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
No.
1

2
3
4
5
6
7
8
9
10
11
12
13
14
15

16

TEST
Dielectric tests:
a) Lightning Impulse Voltage Test.
b) One Minute Power Frequency
Test (Wet & Dry).
Radio interference voltage tests for
CB’s of 145 kV and above.
Measurement of the resistance of the
main circuit.
Temperature rise test.
Short-time withstand current and
peak withstand current tests.
IP – 55 Test (Cubicle & Control
Cabinet)
Tightness Tests.
Electromagnetic Compatibility Test
(EMC) (if applicable)
Mechanical Operating Test

REFERENCE
IEC: 62271 – 100, Clause 6.2, and
IEC: 694, Clause 6.2
IEC: 62271 – 100, Clause 6.3, and
IEC: 694, Clause 6.3
IEC: 62271 – 100, Clause 6.4, and
IEC: 694, Clause 6.4
IEC: 62271 – 100, Clause 6.5, and
IEC: 694, Clause 6.5
IEC: 62271 – 100, Clause 6.6, and
IEC: 694, Clause 6.6
IEC: 62271 – 100, Clause 6.7.1,
and IEC: 694, Clause 6.7.1
IEC: 62271 – 100, Clause 6.8, and
IEC: 694, Clause 6.8.
IEC: 62271 – 100, Clause 6.9, and
IEC: 694, Clause 6.9
IEC: 62271 – 100, Clauses
6.101.2.1 to 6.101.2.3
IEC: 62271 – 100, Clause 6.106
IEC: 62271 – 100, Clause 6.107
IEC: 62271 – 100 /
IS: 13118 – 1991, Clause 6.108
IEC: 62271 – 100,
Clause 6.109
IEC: 62271 – 100,
Clause 6.110
IEC: 62271 – 100,
Clause 6.111

Basic Short Circuit Test Duties.
Critical Current Test.
Single Phase short circuit / Earth
Fault Test.
Short line Fault Test for CB’s of 145
kV and above.
Out of Phase making and breaking
test.
Capacitive Current Switching Test:
a) Line Charging Current Test for
CB’s of 145 kV and above.
b) Cable
Charging
Current
Switching Test (for CB’s up to
33 kV).
c) Single Capacitor bank
current
switching test.
Seismic Test for CB’s of 145 kV and RVPN Specifications
above.

Circuit Breakers

9.3

ROUTINE TESTS:
No.
1

2

3
4
5

6
7
8
9

10

19.4
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TEST
One minute Power frequency
voltage withstand tests on the main
circuit for dry condition.
Voltage withstand test on control
and auxiliary circuits
(2 kV for 1 minute).
Measurement of the resistance of the
main circuit.
Tightness tests (for CB’s rated 145
kV & above).
Design and visual checks.

REFERENCE
IEC: 62271 – 100, Clause 7.1, and
IEC: 694, Clause 7.1
IEC: 62271 – 100, Clause 7.2, and
IEC: 694, Clause 7.2

IEC: 62271 – 100, Clause 7.3, and
IEC: 694, Clause 7.3
IEC: 62271 – 100, Clause 7.4, and
IEC: 694, Clause 7.4
IEC: 62271 – 100, Clause 7.5,
IEC: 694, Clause 7.5,
& RVPN Specifications
Mechanical Operating Test.
IEC: 62271 – 100, Clause 7.101
Gas Leakage Test (for CB’s rated RVPN Specifications
145 kV & above).
Galvanization Test on Metal Parts if IS: 2629
provided in the specification / PO.
Temperature rise test on one circuit IEC: 62271 – 100, Clause 6.5, and
breaker out of the total order IEC: 694, Clause 6.5
quantity (Only for 33 kV and 12 kV
VCB’s).
Check marking on rating plate of Purchase
order,
GTP
&
Circuit Breakers.
Specifications

SPECIAL ATTENTION!!
19.4.1

Do not permit high voltage tests when the power supply is from a
captive diesel generating set during power failures.

19.4.2

Ensure that while carrying out the measurements, proper instrument
ranges are selected corresponding to the values as will be observed.

19.4.3

Ensure that there is no zero error in the various measuring instruments.

19.4.4

Ensure that the connections to the measuring instruments are correctly
made and tightened fully.

19.4.5

Ensure that the measuring equipments are connected to the required
ratios / tappings / ranges.

19.4.6

Ensure that ambient temperatures are noted for measurements affected
by temperature.

19.4.7

Check the workmanship as per requirements of the P. O. /
specifications.
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19.4.8

Check that the fitting of accessories and fitting of instruments in the
control cubicle / operating mechanism are as per approved drawing.

19.4.9

Check that the accessories fit perfectly on the corresponding part of the
circuit breaker.

19.4.10

Ensure that the circuit breaker parts fit together exactly and that
mechanical links / pull rods and pipe line are in proper alignment and
without any stress.

CONCLUDING:
19.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

19.5.2

Verification of test results / reports with reference to the requirements of
the Specifications and the Guaranteed Technical Particulars.

19.5.3

Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.

19.5.4

Sealing of the accepted circuit breakers after completion of inspection.

REFERENCE STANDARDS:
¾
¾
¾
¾
¾
¾
¾
¾
¾

IS: 13118: 1991 / IEC 56: Specification for High Voltage Alternating -Current
Circuit Breakers.
IEC : 60694: Common Specifications for High – Voltage Switchgear and
Control Gear Standards
IEC – 62271 – 100 – 1: High – Voltage Alternating Current Circuit Breakers.
IEC – 60060 – 1: High voltage Test Techniques, Part I: General Definitions
and Test Requirements.
IS: 2629: Recommended Practice for Hot Dip Galvanizing of Iron and Steel.
IS: 5561: Specifications for Electric Power Connectors.
IS: 2099: High Voltage Bushing / Hollow Insulator.
IS: 5621: High Voltage Bushing / Hollow Insulator.
IEC 376: Specification and Acceptance for Supply of SF6
……….

CHAPTER 20

PLCC EQUIPMENT
20A.0

CARRIER TERMINALS

20A.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
20A.1.1

Obtain detailed offer letter with details of material and quantity to be
inspected.

20A.1.2

Identify & verify the quantity of material offered for inspection.

20A.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

20A.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

20A.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

20A.1.6

Select samples of Carrier Terminals as per relevant Standards /
Specifications.

20A.1.7

Affix his Identification mark on all the samples of Carrier Terminals
selected for inspection / testing.

20A.1.8

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

20A.1.9

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.

20A.1.10 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
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TYPE TESTS FOR CARRIER TERMINALS:
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

16
17
18

19
20
21

22
23
24

Test
Carrier Frequency Side
Nominal Impedance return loss
and tapping loss
Balance to ground
Spurious emission
Carrier frequency levels
Frequency accuracy test
Voice Frequency Side
Automatic gain control
Transmitter / Receiver frequency
difference
Noise generated within terminal
Harmonic distortion
Selectivity
Nominal Impedance and return
loss
Balance to ground
Telephone signaling channel
(Distortion)
Limiter action
Voltage withstand test
Standard Equipment
Attenuation distortion
Group delay distortion
Near – end and far – end cross
talk due to signals channels
above 3400 Hz
Speech – Plus Equipment
Attenuation distortion
Group delay distortion
Near – end and far – end cross talk
due to signals channels above
3400 Hz
Common requirement
AC power supply
DC power supply
Temperature and humidity

Reference as per
IEC 495

Reference as per
IS 9482 – 1996

Clause 5.2.2

Clause 6.2.2

Clause 5.2.3
Clause 5.2.4
Clause 5.2.5
Clause 5.2.6

Clause 6.2.3
Clause 6.2.4
Clause 6.2.5
Clause 6.2.6

Clause 5.3.1.1
Clause 5.3.1.2

Clause 6.3.1.1
Clause 6.3.1.2

Clause 5.3.1.3
Clause 5.3.1.4
Clause 5.3.1.5
Clause 5.3.1.6

Clause 6.3.1.3
Clause 6.3.1.4
Clause 6.3.1.5
Clause 6.3.1.6

Clause 5.3.1.7
Clause 5.3.1.8

Clause 6.3.1.7
Clause 6.3.1.8

Clause 5.3.1.9
Table-2

Clause 6.3.1.9
Table-2
(Clause 6.3.1.11)

Clause 5.3.2.2
Clause 5.3.2.3
Clause 5.3.2.4

Clause 6.3.2.2
Clause 6.3.2.3
Clause 6.3.2.4

Clause 5.3.3.2
Clause 5.3.3.3
Clause 5.3.3.4

Clause 6.3.3.2
Clause 6.3.3.3
Clause 6.3.3.4

Clause 3.2.1
Clause 3.2.2
Clause 3.1

Clause 4.2.1
Clause 4.2.2
Clause 4.1

PLCC Equipment

20A.3
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ROUTINE & ACCEPTANCE TESTS FOR CARRIER TERMINALS:
No.
1

2

Test
Verification of engineering
information and construction
details
Physical verification of items &
components fitted in the carrier
terminals

Reference
Reference
RVPN specification / P.O. / GTP /
Approved drawings
RVPN specification / P.O. / GTP /
Approved drawings
As per IEC 495

3
4
5
6
7

8
9
10

11

20A.4

Carrier frequency side
Carrier frequency levels
Frequency accuracy test
Voice frequency side
Automatic gain control
Transmitter / Receiver frequency
difference
Voltage withstand test

Standard equipment
Attenuation distortion
Speech-Plus equipment
Attenuation distortion
Checking of features of the carrier
terminals:
a. Alarm indications (Major
Alarm & Minor Alarm).
b.
Switch operation (Express
call button, Local loop &
remote loop).
c. Feature
test
(Remote
subscriber extension, Hot line
/ Express, Service Telephone,
Local loop, Remote loop).
d. Test points readings (Receive
pilot, Transmit Pilot, supply
voltage DC, 800 / 1000 Hz
Test Tone, Tx level data, Rx
level data).
Check marking on rating plate of
Carrier Terminal

As per IS 9482
– 1996

Clause No. 5.2.5
Clause No. 5.2.6

Clause 6.2.5
Clause 6.2.6

Clause 5.3.1.1
Clause 5.3.1.2

Clause 6.3.1.1
Clause 6.3.1.2

Table-2

Table-2
(Clause
6.3.1.11)

Clause 5.3.2.2

Clause 6.3.2.2

Clause 5.3.3.2

Clause 6.3.3.2

RVPN specification / P. O. / GTP /
Approved drawings

Purchase order, GTP & Specification

SPECIAL ATTENTION!!
20A.4.1

Ensure that the connections to the carrier terminals are correctly made
and tightened fully.
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20A.4.2

Ensure that the measuring equipments are connected to the required
ratios / tappings. Ensure that there is no zero error in the measuring
instruments.

20A.4.3

Ensure that ambient temperatures are noted for all measurements
affected by temperature.

CONCLUDING:
20A.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

20A.5.2

Verification of Test Results / Reports with reference to the requirements
of
the
Specifications
and
the
Guaranteed
Technical
Particulars/Nomination letter.

20A.5.3

Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.

20A.5.4

Sealing of the individual Carrier Terminals after completion of
inspection.

REFERENCE STANDARDS:
¾
¾
¾

IEC: 495: Single Sideband Power Line Carrier Terminals.
IS: 9482 – 1996: Single Sideband Power Line Carrier Terminals –
Specification.
IS: 10706 – 1983: Methods of Tests for Single Sideband PLC Terminals.

……….

PLCC Equipment

20B.0

PROTECTION COUPLERS:

20B.1

PRELIMINARIES:
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The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
20B.1.1

Obtain detailed offer letter with details of material and quantity to be
inspected.

20B.1.2

Identify & verify the quantity of material offered for inspection.

20B.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

20B.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

20B.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

20B.1.6

Select samples of Protection Couplers as per relevant Standards /
Specifications.

20B.1.7

Affix his Identification mark on all the samples of Protection Couplers
selected for inspection / testing.

20B.1.8

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

20B.1.9

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.

20B.1.10 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
20B.2

TYPE TESTS FOR PROTECTION COUPLERS :
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
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No.
Test
1 General equipment interface tests:
a. Insulation test
b. Impulse withstand level test.
c. High frequency disturbance level test.
2 Specific power supply tests;
a. Tests for power supply variations.
b. Tests for power supply interruptions.
c. Tests for reflected noise.
d. Test for Protection from reverse polarity.
3 Tele-protection system performance tests:
a. Test for security.
b. Test for dependability.
c. Test for transmission time
d. Test for interference by discrete frequency.
e. Test for interference by frequency
deviation.
ELECTRO-MAGNETIC
COMPATIBILITY TEST (EMC TEST)
4 a. High frequency disturbance test
b. Impulse withstand capability
c. Electric fast Transient Immunity Test
d. Electrostatic Discharge Immunity Test
e. Radiated Susceptibility test
20B.3

IEC – 61000 – 4 – 12
IEC – 255 – 4
IEC – 61000 – 4
IEC – 61000 – 4 – 2
IEC – 61000 – 4 – 3

ROUTINE AND ACCEPTANCE TESTS FOR PROTECTION COUPLERS:
No.
1
2

3
4
5
6
7
8
9

20B.4

Reference
IEC 834 – 1
Clause 20.1
Clause 20.2
Clause 20.3
IEC 834 – 1
Clause 21.1
Clause 21.2
Clause 21.3
Clause 21.4
IEC 834 – 1
Clause 22.1
Clause 22.2
Clause 22.3
Clause 22.4
Clause 22.5

Test
Verification of engineering information
and construction details
Physical verification of items &
components fitted in the carrier
terminals
Insulation test
Test for Protection from reverse
polarity
Test for transmission time
Checking of alarm functions
Testing of multi – command equipment
Additional tests as per GTP /
specifications.
Check marking on rating plate of
Protection coupler

Reference as per IEC 834 – 1
RVPN specification / P. O. /
GTP / Approved drawings
RVPN specification / P. O. /
GTP / Approved drawings
Clause 20.1
Clause 21.4
Clause 22.3
Clause 22.6
Clause 22.7
Clause 22.8 & RVPN
specification / GTP
Purchase order, GTP &
specifications

SPECIAL ATTENTION!!
20B.4.1

Ensure that the connections to the protection couplers are correctly
made and tightened fully.

PLCC Equipment

20B.5

20B.6
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20B.4.2

Ensure that the measuring equipments are connected to the required
ratios / tappings. Ensure that there is no zero error in the measuring
instruments.

20B.4.3

Ensure that ambient temperatures are noted for all measurements
affected by temperature.

CONCLUDING:
20B.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

20B.5.2

Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars /
Nomination letter.

20B.5.3

Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.

20B.5.4

Sealing of the individual Protection Couplers after completion of
inspection.

REFERENCE STANDARDS:
¾

IEC: 834 – 1: Performance and Testing of Tele – Protection Equipment of
Power Systems.

……….
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20C.0

COUPLING DEVICES

20C.1

PRELIMINARIES:
The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
20C.1.1

Obtain detailed offer letter with details of material and quantity to be
inspected.

20C.1.2

Identify & verify the quantity of material offered for inspection.

20C.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

20C.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

20C.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

20C.1.6

Select samples of Coupling Devices as per relevant Standards /
Specifications.

20C.1.7

Affix his Identification mark on all the samples of Coupling Devices
selected for inspection / testing.

20C.1.8

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

20C.1.9

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.

20C.1.10 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
20C.2

TYPE TESTS FOR COUPLING DEVICES (Sample: 2 specimens):
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
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No.
1
2
3
4
5
6
7

20C.3

2

3
4
5
6

20C.5

REFERENCE
IS: 8998 – 1978, Clause 3.2
IS: 8998 – 1978, Clause 3.3
IS: 8998 – 1978, Clause 3.4
IS: 8998 – 1978, Clause 3.5
IS: 8998 – 1978, Clause 3.6
IS: 8998 – 1978, Clause 3.7
IS: 8998 – 1978, Clause 3.8

ROUTINE AND ACCEPTANCE TESTS FOR COUPLING DEVICES:
(Samples as per Appendix A of IS: 8998 – 1978)
No.
1

20C.4

TEST
Measurement of composite loss.
Measurement of return loss.
Distortion and inter – modulation test.
Impulse voltage withstand test.
Tests on arresters.
Power frequency voltage withstand test.
Tests on drain coil and matching
transformer winding.
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TEST
Verification of engineering information
and constructional details.
Physical verification of items &
components fitted in the coupling
devices.
Measurement of composite loss.
Measurement of return loss.
Power frequency voltage withstand test.
Check marking on rating plate of
Coupling Devices.

REFERENCE
RVPN Specifications / P. O. /
GTP / Approved drawings
RVPN Specifications / P. O. /
GTP / Approved drawings
IS: 8998 – 1978, Clause 3.2
IS: 8998 – 1978, Clause 3.3
IS: 8998 – 1978, Clause 3.7
Purchase
order,
GTP
Specifications

&

SPECIAL ATTENTION!!
20C.4.1

Ensure that the connections to the coupling devices are correctly made
and tightened fully.

20C.4.2

Ensure that the measuring equipments are connected to the required
ratios / tappings.

20C.4.3

Ensure that ambient temperatures are noted for all measurements
affected by temperature.

CONCLUDING:
20C.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

20C.5.2

Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars /
Nomination letter.

20C.5.3

Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.
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20C.5.4

20C.6

Sealing of the individual Coupling Devices after completion of
inspection.

REFERENCE STANDARDS:
¾
¾
¾

IEC: 481: Coupling Devices for Power Line Carrier System.
IS: 8997 – 1978: Specification for Coupling Devices for PLC System.
IS: 8998 – 1978: Methods of Tests for Coupling Devices for PLC Systems.

……….

PLCC Equipment

20D.0

LINE TRAPS / WAVE TRAPS

20D.1

PRELIMINARIES:
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The Inspecting Officer will follow the following procedure on reaching the works
of the supplier:
20D.1.1

Obtain detailed offer letter with details of material and quantity to be
inspected.

20D.1.2

Identify & verify the quantity of material offered for inspection.

20D.1.3

Obtain the sequence of testing and the list of equipments required for
conducting the tests, including special tests, as directed by the order
placing authority. Carry out the inspection according to the plan.

20D.1.4

Obtain the original calibration certificates of the instruments, meters and
testing equipments to be used and compare with the copy of certificates
obtained from the order placing authority. Till such time these copies
are made available by the purchaser (after incorporation in the P.O. /
Specifications), the Inspecting Officer shall himself check the validity
and accreditation relevance of the calibration certificates.

20D.1.5

Physically check the measuring instruments / devices / apparatus to be
used during testing and ensure that the calibration seals are intact
without sign of tampering and bear the identification mark of the
calibrating agency. Check the calibration status sticker and verify that it
is signed properly by the calibrating agency and bears the date of the
last calibration.

20D.1.6

Select samples of Line Traps / Wave Traps as per relevant Standards /
Specifications.

20D.1.7

Affix his Identification mark on all the samples of Line Traps / Wave
Traps selected for inspection / testing.

20D.1.8

May obtain and examine original type test reports if desired by the
Purchaser / Order Placing Authority.

20D.1.9

Carry out verification of compliance of observations / comments of
order placing authority if required as per Nomination letter.

20D.1.10 Carry out / witness only the tests mentioned in the P.O. / specification /
nomination letter.
20D.2

TYPE TESTS FOR LINE / WAVE TRAPS:
Note: The type test certificates are asked for from the supplier alongwith their
offer for prequalification purposes or before commencement of supply.
These tests are to be carried out only if prescribed by the order placing
authority.
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No.
1
2
3
4
5
6
7
8
9

20D.3

REFERENCE
IEC 353, Clause 19.1
IEC 353, Clause 19.2
IEC 353, Clause 19.3.1
IEC 353,
Clause 19.3.2
IEC 353, Clause 19.4

Measurement of the rated inductance of
the main coil.
Measurement of power frequency
inductance of the main coil.
Measurement of blocking resistance and
blocking impedance.
Measurement of tapping loss and
tapping loss based on the blocking
resistance.

IEC 353,
Clause 19.5
IEC 353,
Clause 19.6
IEC 353,
Clause 19.7
IEC 353,
Clause 19.8

ROUTINE AND ACCEPTANCE TESTS FOR LINE / WAVE TRAPS:
No.
1
2

3
4
5
6
7

8

20D.4

TEST
Temperature rise test.
Measurement of radio influence voltage.
Impulse voltage withstand test.
Power frequency voltage test on tuning
device
Short time current withstand tests.

TEST
Verification of engineering information
and constructional details.
Physical verification of items &
components fitted in the Line Traps /
Wave Traps.
Power frequency voltage test on tuning
device
Measurement of the rated inductance of
the main coil.
Measurement of power frequency
inductance of the main coil.
Measurement of blocking resistance and
blocking impedance.
Measurement of tapping loss and
tapping loss based on the blocking
resistance.
Check marking on rating plate of Line /
Wave Traps.

REFERENCE
RVPN Specifications / P. O. /
GTP / Approved drawings
RVPN Specifications / P. O. /
GTP / Approved drawings
IEC 353,
Clause 19.3.2
IEC 353,
Clause 19.5
IEC 353,
Clause 19.6
IEC 353,
Clause 19.7
IEC 353,
Clause 19.8
Purchase order,
Specifications

GTP

&

SPECIAL ATTENTION!!
20D.4.1

Ensure that while carrying out the measurements, proper ranges are
selected corresponding to the values as will be observed.

20D.4.2

Ensure that the connections to the Line / Wave Traps are correctly made
and tightened fully.

PLCC Equipment

20D.5

20D.6
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20D.4.3

Ensure that the measuring equipments are connected to the required
ratios / tappings. Ensure that there is no zero error in the measuring
instruments.

20D.4.4

Ensure that ambient temperatures are noted for all measurements
affected by temperature.

CONCLUDING:
20D.5.1

Checking of test observations and related calculation sheets and final
Test Reports.

20D.5.2

Verification of Test Results / Reports with reference to the requirements
of the Specifications and the Guaranteed Technical Particulars /
Nomination letter.

20D.5.3

Preparation of inspection report with enclosures of copies of all required
certificates and with duly signed packing list.

20D.5.4

Sealing of the individual line traps after completion of inspection.

REFERENCE STANDARDS:
¾

IEC 353: Line Traps for AC Power Systems.
………

APPENDIX I

Offer Letter
(On letter head of the firm)
To
Shri ________________

_____________
_____________
SUB: _______________________________________
REF: Our inspection offer letter No. __________
_______________________________________

Dear Sir(s),
With reference to the above, we hereby offer the following material /
equipment for witnessing the inspection and testing.

Details of the material / equipment offered for inspection
S. No.
Name of items
Qty.

Nature of tests

Inspection and testing place: ___________________________________
We are enclosing herewith the following.
1.
Packing / Lot list.
2.
Calibration certificates / reports of the testing equipments /
instruments.

Signature of authorized official of the firm
with designation
Date:

APPENDIX II

RAJASTHAN RAJYA VIDYUT PRASARAN NIGAM LIMITED
FORM NO. 9
This is to certify that the under mentioned goods whose details / Sr. Nos. are given
below have been inspected as per authorization of ___________________________,
RVPN, Jaipur vide letter No. ____________________________________________
at the works of M/s __________________________ against RVPN P.O. No.
____________________________ dated _________ and, having been found to be
conforming to the requirements of the purchase order, are cleared for dispatch as per
Dispatch Instructions to be given by the ____________________________, RVPN,
_____________.

S. No.

Item Particulars

Qty. Inspected

Qty. cleared.

Signature of Inspecting Officer with
Name & Designation
Date:
Place:

