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30.00.00

31.00.00

NOISE LEVEL

The equivalent 'A' weighted sound pressure level measured at a height of 1.5 m
above floor level in elevation and at a distance of one (1) meter horizontally from the
nearest surface of any equipment/machine, furnished and installed under these
specifications, expressed in decibels to a reference of 0.0002 microbar, shall not
exceed 85 dBA except for

i) Safety valves and associated vent pipes for which it shall not exceed 105
dBA-115 dBA.

ii) Regulating drain valves in which case it shall be limited to 90 dBA-115 dBA.
iii)) Mill noise which will be limited to 85-90 dBA.
iv) TG unit in which case it shall not exceed 90 dBA.

V) For HP-LP bypass valves and other intermittently operating control valves,
the noise level shall be within the limit of 90 dBA.

Vi) For BFP Motor Noise level shall be within the limit of 90 dBA.
PACKAGING, TRANSPORTATION AND STORAGE

All the equipments shall be suitably protected, coated, covered or boxed and crated
to prevent damage or deterioration during transit, handling and storage at Site till the
time of erection. While packing all the materials, the limitation from the point of view
of the sizes of railway wagons available in India should be taken account of. The
Contractor shall be responsible for any loss or damage during transportation,
handling and storage at site due to improper packing and presevation. The
Contractor shall ascertain the availability of Railway wagon sizes from the Indian
Railways or any other agency concerned in India well before effecting despatch of
equipment. Before despatch it shall be ensured that complete processing and
manufacturing of the components is carried out at shop, only restricted by transport
limitation, in order to ensure that site works like grinding, welding, cutting &
preassembly to bare minimum. The Employer's Inspector shall have right to insist for
completion of works in shops before despatch of materials for transportation.

In addition to above, the contractor shall take all necessary measures for storage of
all electronic equipment / systems at site in a dust free Air conditioned space
ensuring proper temperature & humidity.
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32.00.00 ELECTRICAL EQUIPMENTS/ENCLOSURES

32.01.00 All electrical equipments and devices, including insulation, heating and ventilation
devices shall be designed for ambient temperature and a maximum relative humidity
as specified elsewhere in the specifications.

33.00.00 INSTRUMENTATION AND CONTROL
All instrumentation and control systems/ equipment/ devices/ components, furnished
under this contract shall be in accordance with the requirements stated herein,
unless otherwise specified in the detailed specifications.

33.01.00 All instrument scales and charts shall be calibrated and printed in metric units and
shall have linear graduation. The ranges shall be selected to have the normal
reading at 75% of full scale.

All scales and charts shall be calibrated and printed in Metric Units as follows:

1 Temperature - Degree centigrade (deg C)

2. Pressure - Kilograms per square centimetre
(Kg/cmz). Pressure instrument shall
have the unit suffixed with 'a' to
indicate absolute pressure. If nothing
is there, that will mean that the
indicated pressure is gauge pressure.

3. Draught - Millimetres of water column (mm wc).

4. Vacuum - Millimeters of mercury gauge (mm Hg)
or water column (mm Wcl).

5. Flow (Gas) - Tonnes/ hour

6. Flow (Steam) - Tonnes/ hour

7. Flow (Liquid) - Tonnes / hour

8. Flow base - 760 mm Hg. 15 deg.C

9. Density - Grams per cubic centimetre.

33.02.00 All instruments and control devices provided on panels shall be of miniaturized
design, suitable for modular flush mounting on panels with front draw out facility and
flexible plan-in connection at rear.
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34.00.00

35.00.00

36.00.00

37.00.00

ELECTRICAL NOISE CONTROL

The equipment furnished by the Contractor shall incorporate necessary techniques
to eliminate measurement and control problems caused by electrical noise. Areas in
Contractor's equipment which are vulnerable to electrical noise shall be hardened to
eliminate possible problems. Any additional equipment, services required for
effectively eliminating the noise problems shall be included in the proposal. The
equipment shall be protected against ESD as per IEC-61000-2. Radio Frequency
interference (RFI) and Electro Magnetic Interference (EMI) protection against
hardware damage and control system mal-operations/errors shall be provided for all
systems as per EN-50082-2 (1995).

SURGE PROTECTION FOR SOLID STATE EQUIPMENT

All solid state systems /equipment shall be able to withstand the electrical noise and
surge as encountered in actual service conditions and inherent in a power plant and
shall meet the requirements of surge protection as defined in ANSI C37.90.1-1989
on its suitable equivalent class of IEC 254-4. Details of the features incorporated and
relevant tests carried out. The test certificates. etc. shall be submitted by the Bidder.

INSTRUMENT AIR SYSTEM

The instrument air supply system as supplied by the Bidder for various pneumatic
control & instrumentation devices like pneumatic actuators, power cylinders, E/P
converters, piping / tubing etc.

Each pneumatic instrument shall have an individual air shut - off valve. The pressure
regulating valve shall be equipped with an internal filter, a 50 mm pressure gauge
and a built-in filter housing blow down valve.

TAPPING POINTS FOR MEASUREMENTS

Tapping points shall include probes, wherever applicable, for analytical
measurements and sampling.

For direct temperature measurement of all working media, one stub with internal
threading of approved pattern shall be provided along with suitable plug and washer.
The Contractor will be intimated about thread standard to be adopted.

The following shall be provided on equipment by the Bidder. The standard which is
to be adopted, will be intimated to the Contractor.

i) Temperature test pockets with stub and thermowell

ii) Pressure test pockets
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38.00.00

38.01.00

39.00.00

40.00.00

a)

b)

SYSTEM DOCUMENTATION

The Bidder shall provide drawings, system overview & description, hardware/
software details, technical literature, functional & hardware schemes, bill of material,
parts list, interconnection diagrams, data sheets, erection/ installation/
commissioning procedures, instruction/ operating manuals, etc. for each of the C& |
system / sub-systems/ equipment supplied under this package. The documentation
shall include complete details of the C&l systems/ sub-systems/ equipment to enable
review by Employer during detailed engineering stage and to provide information to
plant personnel for operation & Maintenance (including quick diagnostics & trouble
shooting) of these C&l systems/ sub-systems/ equipment at site. The minimum
documentation requirements for C&l systems shall be as stipulated under C&l
"Techncial Data Sheets" Part of specifications. In addition to this, system
documentation for DDCMIS shall include as a minimum to that specified elsewhere
in the Technical Specification.

The exact format, submission schedule and contents of various documents shall be
as finalised during detailed engineering stage.

Bill of material (instrument list) for all C&l equipment/ devices shall be furnished by
the bidder in standard formats as approved by the Employer.

MAINTENANCE MANUALS OF ELECTRONIC MODULES

The Contractor shall have to furnish two (2) sets of all maintenance manual of each
and every electronic card/module as employed on the various systems and
equipment including peripherals etc., offered by him. The Contractor will also have to
furnish the data regarding the expected failure rate of various modules and other
system components. Further, the contractor shall furnish a set of operating manuals
which should include block diagrams, make, model/type, details wiring and external
connection drawings etc. as required to do the testing and maintenance of the
electronic modules.

Backup & Restoration Procedures of DDCMIS, Station LAN & Advance Process
Control shall be provided.

MAKE IN INDIA REQUIREMENTS

The bidder shall follow Indian laws, regulations and standards. There shall not be
any restriction in terms of compliance to codes & standards of foreign origin only.
The compliance to equivalent/better Indian as well as other codes & standards,
wherever available, shall also be acceptable.

The technologies/ products offered shall be environmentally friendly, consuming less
energy, and safe, energy efficient, durable and long lasting under the prescribed
operational conditions.
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c)

d)

f)

9)

h)

)

The bidder/its sub vendor/supplier shall ensure supply of spares, materials and
technological support for the entire life of the project.

The bidder shall list out the products and components producing Toxic E-waste and
other waste as specified. It shall have an Extended Producers Responsibility (EPR)
so that after the completion of the lifecycle, the materials are safely recycled/
disposed of by the contractor and for this, the bidder has to establish
recycling/disposal unit as specified.

The equipment/ material sourced from foreign companies will be tested in accredited
labs in India before acceptance wherever such facilities are available. The testing
shall be carried out in accordance with MOP extant order/guidelines.

The bidder shall have to furnish a certificate regarding cyber security/safety of the
equipment/process to be supplied/services to be rendered as safe to connect.

All applicable safety requirements shall be met. Regular safety audit shall be carried
out by the manufacturer/ supplier.

Wherever required, the foreign supplier shall establish fully functional service centers
in India and shall keep spares/material locally for future needs of Employer.

To protect the security, integrity and reliability of equipment in this package, it is
essential to remove vulnerabilities arising out of the possibility of cyber-attack
through malware/ Trojans etc. embedded in imported equipments. This requirement
shall apply to any item imported for end use or to be used as a component, or as a
part in manufacturing, assembling of any equipment or to be used in this package.
Contractor shall comply all the requirements of Order No 25-11/6/2018-PG, dated
02/07/2020 (attached as Appendix-l), issued by Ministry of Power, Government of
India and its subsequent amendments/revisions. Contractor shall furnish declaration
of compliance of MOP order dated 02/07/2020 requirements with dispatch of
equipment/ item. Further, Contractor shall furnish back up testing certificates,
whenever Employer asks the same.

All equipment/materials/parts/items required in this package which are domestically
manufactured with sufficient domestic capacity as identified in Annexure-l of MOP
order dated 16/11/2021 including its subsequent revisions (copy attached as
Appendix-ll) shall necessarily be sourced from the class-I local suppliers only as per
the extant provisions of the Public Procurement (Preference to Make in India) Orders
issued by DPIIT and MoP.

Any violation w.r.t Make in India and minimum local content (MLC) requirements as
specified shall be sole responsibility of the Bidder.
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Appendix-Il

No. A-112021-FSC-Part(5)
Government of India
Ministry of Power
Shram Shakti Bhawan, Mew Dalhi
Dated: 16" November, 2021
ORDER

Subject: Public Procurement (Preference to Make in India) to provide for
Purchase Preference (linked with local content) in respect of Power Sector.

Reference; Department for Promotion of Industry and Internal Trade (DPIIT)
Motification No. P-45021/2/2017-PP (BE-ll) dated 16,09.2020.

The Government of India, Department for Promotion of Industry and Internal
Trade (DPIT) issued Public Procurement (Preference to Make in India), Order
2017, for encouraging "Make in India' and promoling manufacturing and production
of goods and services in India with a view lo enhancing income and employment.
Subsequently, DPIIT vide order No. P-45021/2/2017-PP (BE-Il) dated 4" June, 2020
and further vide order dated 16" September, 2020 have issued the revised Public
Procurement (Preference to Make in India) Order 2017

2. In light of the Public Procurement (Preference to Make in India) Order 2017,
this Ministry had notified purchase preference (linked with local content) for Hydro
and Transmission sectors vide Order No. 11/05/2018-Coord dated 20.12.2018, for
Thamal sector vide Order dated 28 12 2018 and for Distribution sector vide Order
dated 17.03.2020. Further, a combined order dated 04.04.2020 was also issued in
supersession of all previous onders to indicate eguipment/materialicomponents for
which there was sufficlent local capacity and competition and also to Indicate
conditions for including suitably in the tenders o be issued by the procurers, In
furtherance of Para 12 of the DPIT Notification No, P-45021/2/2017-PP(BE-Il) dated
04.08.2020, Ministry of Power (MoP) issued a revised comprehensive Order dated
28.07.2020 (Annexure-| amended by order dated 17.09.2020).

3 DOPIT Motfication Mo, P-45021/212017-PR(BE-l) dated 16.09.2020 has
further revised its order dated 04.08.2020. Therefore, in supersession of all
the aforementioned orders incleding order No 10M/2018-S1.Th. (Pardl) dated
20.03.2020 issued by this Ministry, the following has been decided:

i. For the purpose of this order, the definitions of various terms used in the
order, and provisions relating te (i) Eligibility of 'Class-| local supplier'fClass-|l
lecal supplierMon-local suppliers' for different types of procurement, (i)
purchase preference (jif) exemption to small purchases and (iv) margin of
purchase preference shall be the same as in DPHT order dated 16.09.2020,
referred o above and extracts of the same is given at Appendix.

ii. Inprocurement of all goods and services or works in respect of which there is
sufficient local capacity and local compétition as in Annexure-1, only "Class—|
local supplier” shall be eligible to bid irrespective of purchase value. “Class-|
local supplier” is a supplier or service provider whose goods, services or
warks offered for procurement meets the Minimum Local Content (MLC) as
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supplier, as defined by DPIT in its Order No. P-45021/22017-PP (BE-Il)
dated 16-09-2020.

iii.  Inthe procurament of all goods and services or works other than those listed
in Annexure-l, only "Class-l local suppler” and *Class-ll local supplier” as
defined in the order of this Ministry herewith shall be eligible to bid in
procurement undertaken by procuring entities, except when Global Tender
Enquiry has been issued. In Global tender enquinies, *Non-local suppliers”
shall alse be eligible to bid along with “Class-| local suppliers™ and “Class-ll
tocal suppliers”, In procurement of all goods, services or works not covered by
sub-para 3(ji) above, and with estimated value of purchases less than Rs. 200
crores, in accordance with Rule 161(v) of GFR, 2017, Global Tender
Enquiry{GTE) shall not be issued except with the approval of the competent
authority as designated by Department of Expenditure.

iv. For the purpose of this order, Works' means all works as per Rule 130 of
GFR- 2017, and will also include “lurnkey works' Engineering, Procurernant
and Construction (EPC) contracts and service contracts including System
Integrator {51) contracts.

4, The list cf items, in respect of which, local capacity with sufficient competition
exists as per Annexure-l, will be reviewad at regular intervals with a view to
increase number of tems in this list and also to increase the MLC for each item,
wherever if is less than 100%

5. Purchase preference shall be given to local suppliers in accordance with para
3Aof DPIT Order dated 16.09.2020, and extracts of the same are given
at Appendix.

6. Further, it has been decided to constitute a committes for independant
verification of sali-declarations and auditor's [ accountants cerdificates on random
basis and in the case of complaints. The composition of the commitiee is given
below:

Member (Planning), Central Chairperson
Electricity Authority (CEA)

Chief Engineer (PSETD), CEA Member
Chief Enginesr (HETD), CEA Membar
Chief Engineer (TETD}, CEA, Membar
Chief Engineer (DP&R), CEA Membear
As may be co-opted by CEA External Expert
@ief Engineer (R&D), CEA Convener

7. Further, it has also been decided to constitute a commitiee to examine the
grievances in consultation with stakeholders and recommend appropriate actions o
the Competent Authority in MoP, Tha composition of the Committes is given below;

Chairperson, CEA Chairperson
Member (Hydra), CEA Member
TECHNICAL SPECIFICATIONS
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Mamber {Power System), CEA Member
Member (Tharmal}, CEA Caonvener

&. The complaint fee of Rs, 2 Lakhs or 1% of the value of the local item being
procured (subject to maximum of Rs, 5 Lakhs), whichever is higher, shall be paid in
the form of Demand Draft, drawn in favour of PAO, CEA, New Delhi. In case the
complaint s found lo be incomrect, the complaint fee shall be forfeited. In case, the
complaint is upheld and found to be substantially correct, the deposited fee of the
complainant would be refunded without any interest,

9. All other conditions, not stipulated in this order, shall be as laid down in the
DPIIT's order Mo, P-45021/2/2097-FP (BE-I1) dated 16.08.2020.

10, This order shali be applicable in respecl of the procurement made by ail
attached or subordinate offices or autonomous bodies under the Govamment of
India including Govemnment Companies as defined in fhe Companies Act, and for the
States and Local Bodies making procuremant under all Central Schemeas! Central
Sector Schemes whers the Schame is fully or partially fundad by the Government of
India. The aforesaid orders shall also be applicable in respect of projects wherein
funding of goods, sarvicas or works is by Power Finanee Corporation (PFC) (Rural
Electrification Corporation (REC) and any Finansial Institution in which Government
of India’ State Govemment share exists. This order shall be applicable to Tarff
Based Competitive Bidding (TECB} projects also, Procuring entities as defined in the
DPIIT's Order datad 16.09.2020 are advised to revise thair tender documants to fully
comply with the said DPIT's Order and the subsequent Orders that would be issued
in this regard by DPITY this Ministry from lime o lime,

11, All tenders for procurement by Central Government Agencles or the States
and Local Bodies, as the case may be, have to be certified for compliance of the
Public Procurement {Preference to Make in India) 'PPP-MII" Order by the concemed
procurement officer of the Government Organization before uploading the same on
the portal,

12.  Exemption from meeting the stipulated local content is allowed as per clause
13 and 134 of PPP-MIl Order dated 16.02.2020, if the manufacturer declares that
the item is manufactured in India under a License from a foreign Manufaciurer who
holds Intelleciual Properly Rights (IPRs) and there Is Transler of Technology (TaT)
with phasing to increase Minimum Local Content. For such items, if any CPSE under
lhe administration of Ministry of Power requests exemption for any item, it shall be
considered by Ministry of Power, on case to case basis,

13. In order to furher encourage Msake in India initiatives and promote
manufacturing and production of goods and sarvices in India, general guidelines as
enclosed at Annexure-ll may be adopied in an appropriate manner according to the
circumstances by the procuring enfities in their tendering process.
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Tele Mo. 011- 23356938
Ta:
1. Secretary to Government of India (All Ministries/ Deparments of Government of
India) (As per list)
2. Secretary (Coordination}, Cabinet Secretariat
3. CEO, NITI Aayog
4, Chief Secrelaries of all States/ UTs
5 Complraller and Auditor General of India
& Secrstary, DPIT, Chairman of Standing Committes for implementation of Public
Procurgment Qrder, 2017
7. Director General, Bureau of Indian Standards (BIS)
8  Joinl Secretary, DPIT, Member-Convener of Standing Committee for
implermentation of Public Procurement Order, 2017
9, Chalrperson, CEA
10. CMDs of CPSEs, CMD MLC, Chairman of DVC! BBMB! EESL, DGs of BEE/
CPRI NPT1
11. All Additional Secretaries! J5s/ EAS CE, Ministry of Pawer
Copy to:
Director {Technical), NIG with a request fo publish the Order on the website of
Ministry of Power
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APPENDIX

Extracts of important provisions contained in DPIT Order No. P-45021/2/2017-
PP (BE-ll| dated 16-09-2020

. Definitions (Fara 2 of DPIT arder).

'‘Local content' means the amount of value added in India which shall, unless
otherwise prescribed by the Nodal Ministry, be the total value of the item procured
(excluding net domestic indirect taxes) minus the value of imported content in the
item {including all customs dutias) as a proportion of the total value, in pereent.

‘Class-l local supplier' means a supplier or service provider, whose goods, services
or works offered for procurement, meats the minimum local content as prescribed for
‘Class-1 local supplier under this Order.

'Class-ll local supplier' means a supplier or service provider, whose goods,
senvices or works offered for procurement, meets the minimum local content as
prescribed for ‘Class-Il local supplier’ but less than that prescribed for "Class-| Local
supplier” under this Order,

‘Nen-Local supplier' means a supplier or service provider, whose goods, services
or works offered for procurement, has local content less than that prescribed for
‘Class-Il local supplier' under this Order.

LT means the lowest tender or lowest bid or the lowest guotation received in a
tender, hidding process or other procurement solicitation as adjudged in the
evaluation process as per the tender or other procurement solicitation,

‘Margin of purchase preference’'means the maximum extent to which the price
guoted by a 'Class-l local supplier’ may be above the L1 for the purpose of purchase
preference.

‘Nodal Ministry' means the Ministry or Department idenfified pursuant to this order
in respect of a parficular tem of goods or services or works.

'Procuring entity’ means a Ministry or department or attached or subordinate office
of, or autonomous body centrolled by, the Government of India and includes
Government companies as definad in the Companies Act.

'Works" means all works as per Rule 130 of GFR- 2017, and will also include
‘tumkey works',

. Eligibility of 'Class-l local supplier’/ ‘Class-ll local supplier’ 'Non-local

suppliers’ for different types of procurement (Para 3 of DPIT order)

(a) In procurement of all goods, services or works in respect ot which the Nodal
Ministry / Department has communicated that there is sufficient local capacity and
local competition, only "Class-l local supplier’, as defined under the Order, shall be
aligible fo bid irrespective of purchase value.

(b} Only 'Class-| local supplier and 'Class-ll local supplier, as defined under the
Order, shall be eligible to bid in procurements undertaken by procuring entities,
except when Global tender enquiry has been issued. In global tender enguires,
'Non-lecal suppliers' shall also be eligible to bid along with 'Class-l local suppliers'
and 'Class-ll local supplers’. In procurement of all goods, services or works, not
covered by 3(a)above, and with estimated value of purchases less than Rs 200
crores, in accordance with Rule 161(iv) of GFR, 2017 Global tender enquiry shall not
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be issued except with the approval of competent authority as designated by
Department of Expenditure.

e} For the purpose of this Order, works includes Engineering, Procurement and
Construction (EPC) contracts and services include System Integrator (5l) contracts,

. Purchase Preference {(Fara 3A of DPIIT order)

(a) Subject to the provisions of this Order and to any specific instructions Issued by
the Modal Ministry or in pursuance of this Order, purchase preference shall be given
to 'Class-| local supplier' in procurements undertaken by procuring entities in the
manner specified here under.

{b) In the procurements of goods or works, which are covered by para 3(b) of DPIT
Order Mo. P-45021/2/2017-FP(BE-Il) dated 16-09-2021 and which are divisible in
nature, the " Class-l local supplier shall get purchase preference over 'Class-ll local
supplier' as well as 'Mon-local supplier', as per following procedure:

i. Among all qualified bids, the lowest bid will be termed as L1 If L1 is ‘Class-] local
suppliar', the contract for full guantity will be awarded to L1,

fi. f L1 bid is not a 'Class-| local supplier, 50% of the order guantity shall ba
awarded to L1, Thereafter, the lowest bidder among the ‘Class-| local supplier' will
be invited to malch the L1 price for the remaining 50% quantity subject to the
Class-l local suppliers quoted price falling within the margin of purchase
preference, and contract for that quantity shall be awarded to such 'Class-l local
supplier' subject to matching the L1 price. In case such lowest eligible 'Class-|
local supplier fails to match the L1 price or accepts less than the offered quantity,
the next higher 'Class-l local supplier within the margin of purchase preference
shall be invited fo maitch the L1 price for remaining quantity and so on, and
contract shall be awarded accordingly. In case some quantity is still left uncovered
on Class-l local suppliers, then such balance guantity may also be ordered on the
L1 bidder.

{¢) In the procurements of goods or works, which are covered by para 3(b) of DPIT

Order No, P-45021/22017-PP(BE-I) dated 16-03-2021 and which are not divisible

in nature, and in procurement of services where the bid is evaluated on price alone,

the 'Class-| local supplier’ shall get purchase preference over 'Class-ll local supplier’

as well as 'Non-local supplier, as per following procedure:

iii. Among all qualified bids, the lowest bid will be termed as L1, If L1 is 'Class-| local
supplier, the contract will be awarded to L1,

iv. If L1 is not 'Class-| local supplier, the lowest bidder among the 'Class-| local
supplier, will be invited to match the L1 price subject to Class-| local supplier's
quaoted price falling within the margin of purchase preference, and the contract
shall be awarded to such 'Class-| local supplier subject to matching the L1 price.

v, In case such lowest eligible ‘Class-| local supplier' fails to match the L1 price, the
'‘Class-l local supplier’ with the next higher bid within the margin of purchase
preference shall be invited to match the L1 price and so on and contract shall be
awarded accordingly. In case none of the 'Class-| local supplier’ within the margin
of purchase preference matches the L1 price, the contract may be awarded to the
L1 bidder,

{d) "Class-Il local supplier” will not get purchase preference in any procurement,

undertaken by procuring entities.
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4. Applicability in tenders where contract is to be awarded to multiple

bidders (Para 38 of DFIIT order)-

In tenders where contract is to be awarded to multiple bidders subject to matching of
L1 rates or ctherwise, the 'Class-| local supplier’ shall get purchase preference over
‘Class-ll local supplier as well as ‘Mon-local supplier, as per following procedure:

a) In case there is sufficient local capacity and competition for the items to be
procured, as nolified by the Nodal Ministry, only 'Class-| local supplier' shall be
eligible to bid. As such, the mulfiple supplier who would be awarded the contract,
should be all and only 'Class-| local suppliers’,

b) In other cases, ‘Class-ll local suppliers’ and ‘Non-Local suppliers’ may also
parficipate in the bidding process along with ‘Class-| local supplier’ as per provisions
of this order.

c) If 'Class-| local supplier' gualify for award of contract for at least 50% of the
tendered quantity in any lender, the contract may be awarded to all the gualified
bidders as per award criteria stipulated in the bid documents. However, in case
‘Class-| local supplier do not qualify for award of the contract for at least 50% of the
tendered quantity, purchase preference should be given to the 'Class-l local supplies
aver 'Class-Il local supplier/'Mon-local suppliers' provided that their quoted rate falls
within 20% margin of purchase preferance of the highest quoted bidder considered
for award of contract so as to ensure that the 'Class-| local suppliers’ taken in totality
or considered for award of contract for at least 30% of the tendered guantity.

d) First purchase preference has to be given to the lowest quoting 'Class-| local
supplier, whose quoted rates fall within 20% margin of purchase preference subject
to its meeting the prescribed criteria for award of contract as also the constraints of
maximum quantity that can be sourced from any single supplier. If the lowest
guoting ‘Class-l lecal supplier’, does not qualify for purchase preference because of
aforesaid constraints or does not accept the offered quantity, an opportunity may be
given to next higher ‘Class-l loeal supplier” falling within 20% margin of purchase
prefarence, and so on.

€) To avoid any ambiguity during bid evaluation process, the procuring entities may
stipulate its own tender specific criteria for award of contract amongst different
hidders including the procedure for purchase preferance to 'Class-| local supplier’
within the broad policy guidelines stipulate in sub-paras above,

. Exemption of small purchases (Para 4 in OPIT order): Procuremeants where the

estimated value to be procured is less than Rs. 5 lakhs shall be exempt from this
Order. However, it shall be ensured by procuring entities that procurement is not split
for the purpose of avoiding the provisions of this Order.

. Minimum Local Content (Para 5 im DFIIT order): The 'local content’ requirement to

categorize a supplier as ‘Class- local suppler’ is minimum 50%. For ‘Class-Il local
supplier’, the local content requirement is minimum 20%. Nodal Ministry/Department
may prescribe only & higher percentage of minimum local content requirement fo
categarize a supplier as ‘Class-l local supplier'!Class-l local supplier’, For the item
for which Modal Ministry/Department has not prescribed higher minimum local
content notification under the order, it shall be 50% and 20% for 'Class-l local
supplier'/'Class-l local supplier’ respectively.
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7. Vide DPIT OM No. P-45021/102/2019-BE-IPart(1) (E-50310) dated 4.03.2021

services such as transportation, insurance, installation, commissioning, training and
after sales senvice support like AMC/CMC etc. shall not be conszidered as local valus
addition. Bidders offering imported products will fall under the category of Mon- local
suppliers, They can't claim themselves as Class-l local suppliers/Class-ll local
suppliers by claiming the senvices such as transportalion, insurance, installation,
commissioning, training and after sales service support like AMC/CMC ete. a5 local
value addition

. Margin of Purchase Preference (FPara & of OFIT order): The margin of purchase

preference shall be 20%,

. Specifications in Tenders and other procurement solicitations (Para 10 of DPIT

ordar):

a. Every procuring entity shall ensure that the efigibility condifions in respect of
previous experience fixed in any tender or soficitation do not reguire proof of
supply in other countries or proof of expoarts.

b. Procuring entities shall endeavour to see that eligibility conditions, including on
mattars like tumover, production capahility and financial strength do not result n
unreasonable exclusion of 'Class-l local supplisr’ 'Class-l| local supplier’ who
would ctherwise be eligible, beyond what is essential for ensuring quality or
creditworthiness of the supplier.

¢. Procuring entities shall, within 2 months of the issue of this Order review all
existing elighbility norms and conditions with reference lo sub-paragraphs ‘a’ and
‘b' above.

d. Reciprocity Clause:

i. When a Nodal Ministry/Department identifies that Indian suppliers of an item are
nat allowed to paricipate and/ or compete in procurement by any foreign
government, due lo restrictive lender conditions which have direct or indirect
effect of baring Indian companies such as registration in the procuring country,
execution of projgcts of specific value in the procuring country etfc. it shall
provide such details to all its procuring entites mcluding CMDOs/CEODs of
P5Es/PSUs, Siate Governments and other procurement agencies undar their
adminisirative contral and GeM for appropriate reciprocal action.

i, Entities of countries which have been identified by the nodal Ministn/Department

as not allowing Indian companies to participate in their Govermment procurement

for any item related to thal nodal Ministry shall not be allowed to participate in

Govemnment procurement in India for all the lems related o that nodal

Ministry/Depariment, except for the list of items published by the

Ministry/Department permitting their participation.

The stipulation in (i) above shall be part of all tenders invited by the Central

Government procuring entities stated in (i) above. All purchase on GelM shall

also necessarly have the above provisions for items |dentified by nodal

Ministry/Department,

w. Stale Governments should be encouraged to incorporate similar provisions in

their respective tenders.
v. The term ‘entity' of a country shall have the same meaning as under the FDI
Policy of DPIT as amended from time to time.

€. Specifying foreign cerification/ unreasonable technical specifications/ brands/

models in the bid document is restrictive and discriminatory practice against local
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suppliers, If foreign cerification is required to be stipulated because of non-
availability of Indian Standards and/ or for any other reason, the same shall be
done only after written approval of Secretary of Depariment concerned or any
other authority having been designated such power by the Secretary of the
Department concamed
f. “All administrative Ministries/Departments whose procurement exceeds Rs, 1000
Crore per annum shall notify/ update their procurement projections every year,
including those of PSEs/PSUs, for the next 5 years on their respective website,”
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Annexure-l
Class-| Local
31 Electrical Equipment for Gengration, Transmission and Distribution Supplier
Na. sectors with sufficent local capacity and competition {Minimum Local
Contant (%)
(A} Commeon items for Trar ission, Distribution and Generation Sector
1 |Power Transformers (up to 765 kV, including Generator transformers) =14
2 |Instrurment Transformer {up to 785 k) &0
3 |Transformer il Dry Out System (TODOS) [ila]
4 |Reactors up to 765 kV [:11]
§ | Of Impregnated Bushing (up to 400 kV) 80|
6 |Resin Insultated Pzper (RIP) bushings (up fo 145 KV} 50
7 |Circult Breakers {up lo 785 &V AC - Alternaling Currant) B0
& |Disconnectors/lsclators (up to 765 KV AC) Gl
O |Wave trap {up 1o 765G KV AC) a0
10 |0l Fifled Distribution Transformers up to & Inciuding 33 kY [Cold Roled &0
Grain Orientad (CRGOYAmarphous, Aluminium/Copper wound]
11 |Dry Type Distribution Transformer upto and including 33 kV &0
(CRGOAmorphous, Aluminium/Copper wound )
12 |Conventional Conductar &0
13 |Accessories for Conventional conductors &0
14 [High Temperature/High Temperature Low Sag (HTLS) conductars (such B0
as Composite core, GAP, ACSS, INVAR, ALST) and Accessories
5 |Cptical ground wire (OPGW) — ali designs ;]
6 |Fiber OpticTerming! Equipment (FOTE) for OPGW 50
7 |OPGW related Hardware and Accessorles B0
& |Remote Terminal Unit (RTU) 50
19 |Power Cables and accessories up to 33 kv 80
20 _1Control cables inciuding accessores 60
21 _1ALPE Cables up tn 220 kv 80
22 |Substation Structures 60
23 |Transmission Line Towers B0
24 _|Porcelain (DiscfLong Rod) Insulators &0
25 |Bus Post Insulators (Porcelain) [&D]
26 [Porcelain Disc Insulators with Room Temperature Wulcanisation (RTV) 50
coatin
27 Pm:é'ﬁaln Lengrod Irsulators withRoom Temperature Vulcanisation [RTV) 5D
coating
26 |Hardwane Fitlings lor Porcelain Insulalors L]
28 |Composite/Palyrmarc Long Rod Insulators &0
30 |Hardware Fillings for Polymer Insulators (1]
31 |Bird Fight Diverter (BFD) &0
32 |Power Line Carrier Gommunication (PLCC) System (up o 200 kW) ]
33 |Gas Insulated Switchgear {up to 400 K\ AG) GO
34 _|Gas Insulated Switchaear {above 400 kY AC) 50
35 |Surgadightning Arrester {up to 785 kW AC| (¥}
36 |Power Capacitors 60
37 _|Packanged Sub-station (5.6 k\ 1o 33 kV} 1]
38 _|Ring Main Unit (RMU) {up to 33 kV) [
389 IMedium Voliaoe (MY) GIS Panels [ up o 33 KV B0
Autoreation and Contral Spstem/Supervisory Control and data Acquisition 80
[SCADA) System in Power System
41 |Contred and Relay Panel (including DigitalMumearical Relays) &0
42 |Electrical Mators 0.37 kW io 1 MW &0
43 |Energy Meters excluding smart meters il
44 |Control & power cables and Accessories {up o 1,1 kV) &
45 | Diesel Generating (DG) set &0
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=0 Electrical Equipment for Generation, Transmission and Distribution Supplier
Mo, sectors with sufficent local capacity and competition {Minimum Local
Content {%)
46 |DC system (DC Battery & Baltery Charger) 60
47 |AC & DC Distribution Board a0
48 |Indaor Alr Insulated Swilchgear (AIS) upto 33 kY [i]
49 |Poles (PCC, PSCC, Rolled Steel Joist, Rail Pole, Spun, Steel Tubular) Ed
50 [Material for Grounding/earthing system 80
51 Hllumination sysiem 60
|52 Owernead Fault Sensing Indicator (FSI) 50
53 |Power Quality Meters 50
54  |Auxiliary Relays 50
55 |Load Break Swich 50
(B) Hydro Sector
56 |Hydro Turbine & Associated eguipment
a} Francis Turhing A0
b} Kaplan Turbine B
c} Pelton Turbing 50
57 |Main Inlet Valve & Associated Equiprment ]
58 |Penstock Protection Valve and Associated Equipment B0
BR |Gowverning system B Accessorles &0
B0 |Gensrater for Hydro Project & Asscciated Eguipment 60
E1 |Static Excitation System &0
B2 |Work<hop Equipment B0
B3 |Cooling Water System f0
G4 |Compressed Air System 6O
65 |Crainage/Dewatering System B0
BE |Fire Protection System (i3]
67  |Hegsting, Ventilation & Air Conditioning System [HVAC) B0
B8 |0il Handling System i)
62 |Mechanical Balznce of Plant (BOP) ltems B0
{C) Thermal Sector
Eoiler Auxiliaries
70 |Air Pre-Heatsr G0
71 _|Steam Coil Air Pre Heater (SCAPH) &0
72 |Steam soot blowers [wall blowers & Long Retractable Soot Blower (LRSE)] &0
T3  |Auxlizy Steam BO
Pressure Redusing & Desuperhealing (PROS)
74  |Fuel ol system B0
75 |Seal ar Fan BD
76 |Ducts and dampers BD
17 |Duct expansion joints B0
78  |Blowdown tanks &0
79 |Cosl burners and oil burners &0
BQ  |Cosl mills &0
81 |Gear Box of Coal Mil 50
82 |Cosl feeders &0
B3 |Primary Air Fans B0
24 |Forced Draft Fans T3]
85 |Induced Drafi Fans B0
86 |Forced Oraft (FOVMinduced Draft {I00F Primary Alr (PA) Fan Senvo Motor &0
Assembly
87 |Tubes (Carbon Stesl) )
88 |Steam pipes (Carbon Steel) A0
89 |Steam drum A0
90 |Separator 50
91 | Selectve Catalyfic Reduction (SCR) 50
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5L Electrical Equipment for Generation, Transmission and Distribution Supplier
ho. sectors with sufficent local capacity and competition [Minimum Local
Content (%)

Electro-Static Precipitators (ESPg)

g2 |Casing B0

93 |Electrodes &0

94 |Rapping Systam 50

95 [Hoppar Heaters &0

96 |Transformer Rectifiers &0 :

o7 L B =

ILE A TIE o

110 _[Gland Steam Condenser 60

111 10 Purifying Centrifuge 50

112 |Water Cooled Condenser 50

113 |Bailer Fead Pumps (BFP3) 50
Generater and Auxillieries

114 |Generator {including Seal il System, Hydrogen Cooling Systerm, Stator 60
waler cooling syatem)
Electrical Works

115 _|Conlrol and metering eguipment &0
Control & Instrumentation System (C&I System)

116 [Thenmocoupkes 50

117 [M=asuring instruments [Resistance Temperature Detectors (RTDs)], Local 50
gauges

118 |Actuators (Preumatic and conventional siectric) a0

118 |Interplant Communication’ Public Address (PA) system except IP based 50
Coal Handling Plant

120 |Conveyors G

121 |Wagon Tipper ]

122 |Side Arm Charger 1)

123 |Paddle feeder &0

124 |Crushers & Screens &0

125 |Dwst supprassien (dry fog & plain water) system &0

126 |AIr Comprassors 50

127 |Magnetic separators & melal deteciors &0

128 _|Caal Sampling System 50

129 |Stacker cum reclaimear 60

120 [Belt weighing & monitening system d

131 |Wheal & axie assembly (without bearings) for Bottom Opening Bottom 60
Release (BOBR) Wagons
Ash Handling System

132 |Clinker grindes &0

133 [Water ot ejectors &l

134 | Scrapper chain comveyor &l

135 |Dry fly ash vacuum extrachian system [=1¥]

136 |Pressure pneumalic conveying system [=14]
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Ma. sactors with sufficent local capacity and competition {Minimum Local
Content (%)
137 |Ash waler & ash slurry pumps &0
138 Compressors, gr dryers & air recaivers 50
130 lAsh waler recovery sysiem Gl
Raw Water Intake & Supply System
140 |Travelling waler screens ]
141 |Raw waler supply pumps g0
142 |Valves, RE joints etc, G0
Water Treatment System and Effluent Treatment System
143 |Clanfication piant 60
144 |Fitration plant B0
145 |Ugra fillrabon plant 50
146 |Reverse Osmosts (RO) plant and 15 membrang 55
147 | De-Mineralized watar plant (DM Plant) G0
148 [Chiorination plant &0
149 |Chermical dosing system a0
150 |Effluent Treatmeant Planl &0
Circulationg Water (CW) & Auxiliary Circulating Water (ACW) System
181 _|CW & ACW Pumps 60
|_152 |Butter Fly (BF) valves, Non-retum Valves (NRVs) efc. B
03 _|Rubber Expansion (RE} joints B0
154 |AIr release valves 58]
Cooling Towers (NDCT/ IDCT)-Matural-Draft and Induced Draft
Cooling Tower
165 |Water Distribution Sysiem &0
156 [Spray nozzles G50
157 |Packing G0
158 | Drift eliminators 1]
159 |Cooling Tower (CT) Fans (for Induced Draft Cooling Towers IDCT) 60
160 |Gear boxes, shafts & motors {for IDCT) B0
Air Conditioning & Ventilation System
161 |Split & window air conditioners B0
162 |Chiling’ condensing unit [upte 500 fon of refrigaration(TR)] £5
163 |Air Handing Unit (AHLU] and Fresh air unit 60
164 |Cooling Towers [=1¥]
165 [Air Washing Units (AWUs), axial fans, roof exracions =]
166 |Ducls, louvers & dampers &0
|Flue Gas Desulphurization (FGD)
167 [Spray Nozzles, 50
168 |Spray header 50
188 |Cxidation Blowers 50
170 |Lmnestone wet Ball hill a0
171 |Shurry Handling Pumps for FGD systemn 50
172 |Booster Fans for FGD system 50
173 [Carbon Steel Ducts and Dampers for FGD ]
174 |Storage Tanks and Silos 60
175 _|Process Water Pump for FGO system 50
(D) Other Common ltems
Fire protection and detection system _
176_{heotor driven fire water pumps G0
177 _|Diesel engine driven fire water pumps &0
178 |Hydrant system for the power plant B0 _
179 |High welocity water spray system ]
180 [Medium velocity water spray system a0
_181 |Foam protection system ] 60
| 182 [inen gas flooding system 80
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183 |Fire tanders =]
184 |Portable fire-extinguishars 1]
185 |Cranes, EDT cranes, gantry crane & chain pulley blocks etc. &0
185 |Elewvator =l
(E} Minimum Local Content percentages in Engineering, Procurement & Construction (EPC) [
Turnkey project
In case the contract s ewarded through the EPC route, the confractor should comply with the
requirernent of MLG for individuad ilems as lsted in Annexung-1 and should purchase hese tams only
from Class-I Local supplier. In addition, MLG for compiete EFC project may siso be prescribed as
below:
{1) Package Based Works Minimum Local
Content (%)
1 |Boiler i)
2 |TG System ( Water Coaled Condenser) 5]
3 lAsh Handling Plant &0
4 | Coal Handling Plant &0
5§ |Electro-siatic Pracipitator (ESF) G0
& |Circulating Water (CW) System &0
T |Cooling Tower G0
&  |Water Treatment System GO
8 |Air Condifioning Systemn { below 500TR) B0
10 |Flue Gas Dasusphunsation (FGD) Syetem B0
11 | Station Confrol & Instrumentation {C&I) &0
12  |Hydro Power Projects (Electro-Mechanical Waorks) B0
Gas baged generation
Owerall Gas Turbine Package (on finished Product basis)
13 |=44 MW B0
14 |44 =145 MW 50
Overall Combined Cycle Gas Turbine (CCGT) Package (on finished
Product basls)
15 |=44 MW 60
16 [44 = 125 MW 0]
1= 150 MW 60
(2) Project as a whole
1 [Works and service contracts in Power Sector 60
2 |Transmizgsion Line with Conventional conductors &0
{ACSR, AAC AL-B0 eic)
3 |Transmigsion Line with High temperature Low Sag 0
{HTLS) conductors
4 |HVAC Substation Air Insulated (AIS) &0
& |HVAC Substation Gas Insulated (GIS) &0
&  |HVDLC Substation G0
T Dhigtribution Sector g0
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Annexure-il

General guidelines to be adopted selectively in an appropriate manner by the
procuring entities in their tender documents.

The bidder shall have to be an entity registered in India in accardance with law,
The bids shall be in the language as prescribad by the tenderer/procurer.
The bids shall be in Indian Rupees (INR) (in respect of local content only).

. Indian subsidiaries of foreign bidders shall have to meet the gualifying criteria in

terms of capability, competency, financial position, past performance elc,
The bidder shall follow Indian laws, reguiations and standards.

To be eligible for participation in the bid, foreign bidders shall compulsarily set up
their manufaciuring units on a long term basgis in India as may be specified by the
tenderar/ procursr.

Simiar or better technology than the technology offered in respect of material,
equipment and process involved shall be transferred to India. Along with the

transfer of technology, adequate training in the respective field shall alse be
provided,

Country of arigin of the equipment/material shall be provided in the bid.

For supply of equipment ! material from the country of origin other than India, the

bidder shall submit performance certificate in support of satisfactory operation in

India or a country other than the country of origin having climatic and operational

conditions including ambient temperature similar to that of India for more than
yaars (lo be specified by the procurer).

10, The technologies/ products offered shall be environmental friendly, consuming

less energy, safe, energy efficient, durable and lang lasting under the prescribed
eperational conditions.

11. The supplier shall ensure supply of spares, materials and technological suppart

for the entire life of the project.

12 The manufacturers/ supplier shall list out the products and components

producing Toxic E-waste and other waste as may be specified. It shall have an
Extended Producars Responsibility (EPR) so thal after the completion of the
lifecycle, the materials are safely recycled ! disposed of by the Manufacturer/
supplier and for this, the Manufacturer’supplier along with procurer has o
establish recycling / disposal unit or as may be specified.

13 Minimum Local Content reguirement for goods, services or works shall be in

accordance with the conditions laid down in respective Qrder(s) of the sectors on
Fublic Procurement (Prefersnce to Make in India) to provide for purchase
preference (linked with local content).
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14. The equipment’ material sourced from foreign companies may be tested in

15
i6.

17

18,

15.

20,
21,

22,

24,

25.

accredited labs in India before acceptance wherever such facilities are available,
The Tender fes and the Bank Guarantee (B3} shall be in Indian Rupees only.

The bidder shall have to furnish a certificate regarding cyber security/safety of

the equipment/process to be suppliedizarvices to be rendered ss safe to
connect

Applicable safety requirements shall be met. Regular safety audit shall be carried
out by the manufacturer’ supplisr

Statutory laws/regulations including the labour and envirenmental laws shall be
strictly complied with during supply, slorage, erection, commissioning and
operation process. A regular compliance report shall be submitled to the
procurerfappropriate Authorities,

Formation of new joint venture in Indiz shall be permitted only with the Indian
COMpanies.

Tendering by the agent shall not be accepled

In case local testing is not conzidered necessary by the procurer, theoriginal fest
report in the language prescribed by fthe procurer may be accepted. The
translated test report shall not be accepted unless it is notarised.

Certificationfcompliance as per the Indian Standards/ Intemational Standards/
Indian Regulations! specified Standards shall be mandatory, where ever
applicable.

. Quality assurance of the product shall be carried oul by the procurer or an

independent third party agency appainted by the procurar, Manufaciuring Quality
Plan as approved by the procurer shall be followed by the manufacturer/supplier.

Wherever required by the procurer, foreign supplier shall establish fully functional
service centars in India and shall keep spares/material locally for future needs of
utilities

Arbitration proceedings shall be instituted in India only and all disputes shall be
settled as per applicable Indian Laws
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Indian
Standards

1S:277

1S:655

1S:800

1S:807

1S:875

LIST OF CODES AND STANDARDS

Title

Galvanised steel sheets
(plain or corrugated)

Specification for metal
air duct

Code of practice for
use of structural
steel in general
building construction

Code of practice for

International and
Internationally
recognised standards

BS 449:1969
BS 5950
ASA A57, 1-1952

Draft Revision of

design, manufacture, A.S. NO. CS.2
erection and testing SAA Crane and
(Structural portion) Hoist code

of cranes and hoists
6588 (Issued by
Standards Associa-
tion of Australia).

DIN 120:1936 (Sheet 1)
DIN 120:1936 (Sheet 2)
327 part-l, 1951

BS 466 part-1l, 1960

BS 644:1960

BS 1757:1951

BS 2573:part-1:1960

Code of practice for
design loads (other than
earthquake) for buildings
and structures

Leading standards
(issued by Canadian
Standard)
DIN-1055-1955

(Issued by ASA)

Doc:No. BU/4 Rev

National Building
code of Canada
(1953)-Part-IV

Design section 4.1

TALCHER THERMAL POWER PROJECT
STAGE-IIl (2X660 MW)

EPC PACKAGE

TECHNICAL SPECIFICATIONS
SECTION VI, PART-C
BID DOC. NO.:CS-4540-001A-2

GENERAL TECHNICAL
REQUIREMENTS

PAGE

75 OF 114

228 of 445




CLAUSE NO.
GENERAL TECHNICAL REQUIREMENTS oAl
NTPG
1S:1239 Mild steel tubes (ISO/R 65-1957)
Part-| (ISO/R-64-1958)
(ISO/R-65-1958)
(BS 1387 : 1957)
1S:1239 Mild steel tubulars and BS 1387 : 1967
Part-Il other wrought steel pipe BS 1387 :1967
fittings BS 1740 :1965
1S:2825 Code for unfired vessels
1S:1520 Horizontal centrifugal
pumps for clear cold
and fresh water
1S:1600 Code for practice for
performance of constant
speed IC Engines for
general purpose
1S:1601 Specification for perform-
ance of constant speed
IC Engines for general
Purpose
1S:1893 Criteria for earthquake
resistant design of
structures
1IS1978-1971 Line Pipe API Standards 5L
April 1969.
1S:2254-1970 Dimensions of vertical IEC Pub 72-1 part |
shaft motor for pumps NEMA Pub MG 1
1954
1S:2266 Steel wire ropes for BS :302 : 1968
general engineering
purposes
1S:2312 Propellant type
Ventilation fans
1S:2365 Steel wire suspension BS : 1957
ropes for lifts and
hoists
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1S:3346 Method for the determin- DIN 52612 (Deutscher
ation of thermal Normenausschuss)
conductivity of thermal ASTM C 163-1964
insulation materials (American Society of
(two slab guarded Testing and
hot plate method) materials)
ASTM C 167-1974
ASTM C 177-1963
1S:3354 Outline dimensions for
electric lifts.
1S:3401 Silica gel
1S:3588 Specification for electrical
axial flow fans
1S:3589 Electrically welded steel pipes
for water, gas and sewage
(200mm to 2000 mm Nominal
Diametre)
1S:3677 Unbonded rock and slag
wool for thermal
insulation
1S:3815 Point hook with shank BS 482 - 1968
for general engineering Doc.:67/3 1284
purposes (Revision of BS 2903)
(Issued BS)
1S:3895 Specification for monocry-
stallines semiconductor
rectifier cells and stacks
1S:3963 Roof extractor unit
1S:3975 Mild steel wires, strips
and tapes for armouring
cables
1S:4503 Shell and tube type heat
Exchanger
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1S:4540

1S:4671

1S:4736

1S:4894

1S:5456

1S:5749

1S:6392
1S:6524
Part-I

1S:7098

IS:7373

1S:7938

1ISO:1217

ASHRAE-33
and air heating coils.

ASHRAE-52-76
particle matter.

Specification for monory-
stallines rectifire assembly
equipment

Expanded polystyrene for
thermal insulation purpose

Hot dip zinc coating on
steel tubes

Centrifugal fans
Code of practice for testing

of positive displacement type
air compressors and exhauster

(For Test Tolerance Only)

Forged ramshorn hooks

Steel pipe flanges

Code of practice for
design of tower cranes
Static and rail mounted

Cross linked Polyethylene
insulated PVC sheathed
cables

Specification for wrought
aluminium and aluminium
sheet and strips

Air receivers for compressed

air installation

Entwurf DIN 15402
Blett 1

Entwurf DIN 15402
BS 3017-1958

BS 4504 : 1969

BS 2799 : 1956

Standard No. 1 to
IPCEA (USA) Pub.
No. 5-66-524

Displacement compressor-Acceplance test

Methods of testing for rating of forced circulation air cooling

Air cleaning device used in general ventilation for removing
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ASHRAE-22-72 Method of testing for rating of water cooled refrigerant

condensers.

ASHRAE 23-67 Methods of testing for rating of positive displacement
refrigerant compressors.

ARI-450-6 Standard for water cooled refrigerant condensers.

ARI-550 Standard for centrifugal water chilling packages.

ARI-410 Standard for forced circulation air cooling and air heating coils
ARI-430/435 Central station AHU/Application of Central Station AHU
BS:848 Fans

(Part-1,2)

BS:400 Low carbon steel cylinders for the storage & transport of

permanent gases.

BS:401 Low carbon steel cylinders for the storage & transport of
liquified gases.

CTI Code Acceptance test code for Water Cooling Tower.

ACT-105

ANSI-31.5 Refrigerant piping

ASME-PTC- Atmospheric Water Cooling Equipment

23-1958

AMCA A-21C Test Code for air moving devices

API:618 Reciprocating Compressor for general refinary services.

HYDRAULIC INSTITUTE STANDARDS.

HYDRANT SYSTEM MANUALS OF TAC.

TAC MANUALS OF SPRAY SYSTEM

NFPA USA/ NSC UK/ UL USA/ FM USA STANDARDS.
INDIAN EXPLOSIVES ACT.

INDIAN FACTORIES ACT.

STANDARD OF TUBULAR EXCHANGER MANUFACTURER'S ASSOCIATION.
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IS: 4701

I1S: 9758

IS: 10379

CODE AND STANDARD FOR CIVIL WORKS
Some of the applicable Standards, Codes and references are as follows:

Excavation & Filling

IS: 2720 (Part-1l, IV TO VIII, XIV, XXI, XXIII, XXIV, XXVII TO XXIX, XL) Methods of
test for soils-determination for water content etc.

Code of practice for earth work on canals.
Guidelines for Dewatering during construction.

Code of practice for field control of moisture and compaction of
soils for embankment and sub-grade.

Properties, Storage and Handling of Common Building Materials

IS: 269 Specification for ordinary Portland cement, 33 grade.

IS: 383 Specification for coarse and fine aggregates from natural sources
for concrete.

IS: 432 Specification for mild steel and (Parts 1&2) medium tensile steel
bars and hard-drawn steel wires for concrete reinforcement.

IS: 455 Specification for Portland slag cement.

IS: 702 Specification for Industrial bitumen.

1S: 712 Specification for building limes.

I1S: 808 Rolled steel Beam channel and angle sections.

I1S: 1077 Specification for common burnt clay building bricks.

I1S: 1161 Specification of steel tubes for structural purposes.

I1S: 1363 Hexagon head Bolts, Screws and nuts of production grade C.

IS: 1364 Hexagon head Bolts, Screws and Nuts of Production grade A & B.

IS: 1367 Technical supply conditions for Threaded fasteners.
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IS: 1489 Specification for Portland-pozzolana cement:

(Part-l) Fly ash based.

(Part-Il) Calcined clay based.

I1S: 1542 Specification for sand for plaster.

IS: 1566 Specification for hard-drawn steel wire fabric for concrete
reinforcement.

IS: 1786 Specification for high strength deformed bars for concrete
reinforcement.

IS: 2062 Specification for steel for general structural purposes.

I1S: 2116 Specification for sand for masonry mortars.

I1S: 2386 Testing of aggregates for concrete.

(Parts-1 to VIII)

IS: 3150 Hexagonal wire netting for general purpose.

IS: 3495 Methods of tests of burnt clay building bricks.

(Parts-I to V)

IS: 3812 Specification for fly ash, for use as pozzolana and admixture.

I1S: 4031 Methods of physical tests for hydraulic cement.

IS: 4032 Methods of chemical analysis of hydraulic cement.

IS: 4082 Recommendations on stacking and storage of construction
materials at site.

1S: 8112 Specification for 43 grade ordinary portland cement.

IS: 8500 Medium and high strength structural steel.

IS: 12269 53 grade ordinary portland cement.

1S: 12894 Specification for Fly ash lime bricks.

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS

STAGE-IIl (2X660 MW)

EPC PACKAGE

GENERAL TECHNICAL PAGE

SECTION VI, PART-C REQUIREMENTS 81 OF 114

BID DOC. NO.:CS-4540-001A-2

234 of 445




CLAUSE NO. GENERAL TECHNICAL REQUIREMENTS g ddisdt
NTPG

Cast-In-Situ Concrete and Allied Works

IS: 280 Specification for mild steel wire for general engineering purposes.

IS: 456 Code of practice for plain and reinforced concrete.

IS: 457 Code of practice for general construction of plain & reinforced
concrete for dams & other massive structures.

IS: 516 Method of test for strength of concrete.

IS: 650 Specification for standard sand for testing of cement.

1S: 1199 Methods of sampling and analysis of concrete.

I1S: 1791 General requirements for batch type concrete mixers.

1S: 1838 Specification for preformed fillers for expansion joints in

(Part-l) concrete pavements and structures (non-extruding and resilient
type).

IS: 2204 Code of practice for construction of reinforced concrete shell roof.

I1S: 2210 Criteria for the design of reinforced concrete shell structures and
folded plates.

IS: 2438 Specification for roller pan mixer.

IS: 2502 Code of practice for bending and fixing of bars for concrete
reinforcement.

IS: 2505 General requirements for concrete vibrators, immersion type.

IS: 2506 General requirements for concrete vibrators, screed board type.

IS: 2514 Specification for concrete vibrating tables.

IS: 2645 Specification for Integral cement water proofing compounds.

IS: 2722 Specification for portable swing weigh batches for concrete.
(single and double bucket type)

IS: 2750 Specification for Steel scaffolding.
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IS: 2751

IS: 3025
IS: 3366

IS: 3370
(Part | to IV)

IS: 3414
IS: 3550

IS: 3558
concrete.

IS: 4014
(Parts 1 & II)

IS: 4326
of buildings.

IS: 4461
IS: 4656
IS: 4925
IS: 4990

IS: 4995
(Parts | & II)

IS: 5256

IS: 5525

IS: 5624

IS: 6461

Code of practice for welding of mild steel plain and deformed bars
for reinforced concrete construction.

Methods of sampling and test waste water.
Specification for Pan vibrators.

Code of practice for concrete structures for the storage of
liquids.

Code of practice for design and installation of joints in buildings.
Methods of test for routine control for water used in industry.

Code of practice for use of immersion vibrators for consolidating

Code of practice for steel tubular scaffolding.

Code of practice for earthquake resistant design and construction

Code of practice for joints in surface hydro-electric power stations.
Specification for form vibrators for concrete.

Specification for batching and mixing plant.

Specification for plywood for concrete shuttering work.

Criteria for design of reinforced concrete bins for the storage
of granular and powdery materials.

Code or practice for sealing joints in concrete lining on canals.

Recommendations for detailing of reinforcement in reinforced
concrete work.

Specification for foundation bolts.

Glossary of terms relating to cement concrete.
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IS: 6494

IS: 6509
IS: 7861
IS: 9012
IS: 9103

IS: 9417

IS: 10262

IS: 11384

IS: 11504

IS: 12118

1S: 12200

I1S: 13311
Part-1
Part-2

SP:23
SP: 24

SP: 34

SP: 7(PartVl/

Code of practice for water proofing of underground water
reservoirs and swimming pools.

Code of practice for installation of joints in concrete pavements.
Code of practice for extreme weather concreting. (Parts | & Il)
Recommended practice for shot concreting.

Specification for admixtures for concrete.

Recommendations for welding cold worked steel bars for
reinforced concrete construction.

Recommended guidelines for concrete mix design.

Code of practice for composite construction in structural steel and
concrete.

Criteria for structural design of reinforced concrete natural draught
cooling towers.

Specification for two-parts poly sulphide.

Code of practice for provision of water stops at transverse
contraction joints in masonry and concrete dams.

Method of non-destructive testing of concrete.
Ultrasonic pulse velocity.

Rebound hammer.
Handbook of concrete mixes
Explanatory Handbook on IS: 456-1978

Handbook on concrete reinforcement and detailing.

Precast Concrete Works

National Building Code- Structural design of
prefabrication and Sec.7) systems building.
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IS: 10297 Code of practice for design and construction of floors and roofs
using precast reinforced/prestressed concrete ribbed or cored
slab units.

IS: 10505 Code of practice for construction of floors and roofs using pre-cast
reinforced concrete units.

Masonary and Allied Works

IS: 1905 Code of Practice for Structural Safety of Buildings-Masonry walls.

IS: 2212 Code of Practice for Brickwork.

IS: 2250 Code of Practice for Preparation and use of Masonry Mortar.

SP: 20 Explanatory handbook on masonry code.

Sheeting Works

1S:277 Galvanised steel sheets (plain or corrugated).

I1S: 459 Unreinforced corrugated and semi-corrugated asbestos cement
sheets.

IS: 513 Cold-rolled carbon steel sheets.

I1S: 730 Specification for fixing accessories for corrugated sheet roofing.

IS: 1626 Specification for Asbestos cement building pipes and pipe fittings,
gutters and gutter fittings and roofing fittings.

IS: 2527 Code of practice for fixing rain water gutters and down pipe for
roof drainage.

IS: 3007 Code of practice for laying of asbestos cement sheets.

IS: 5913 Methods of test for asbestos cement products.

I1S: 7178 Technical supply conditions for tapping screw.

IS: 8183 Bonded mineral wool.
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IS: 8869 Washers for corrugated sheet roofing.
1S: 12093 Code of practice for laying and fixing of sloped roof covering using
plain and corrugated galvanised steel sheets.
I1S: 12866 Plastic translucent sheets made from thermosetting polyester
resin (glass fibre reinforced).
IS: 14246 Specification for continuously pre-painted galvanised steel sheets

and coils.

Fabrication and Erection of Structural Steel Work

Specification for plain washers.

Specification for covered Electrodes for Metal Arc Welding for
weld steel.

Specification for Rolling and Cutting Tolerances for Hot rolled
steel products.

Specifications for chequered plate.

Specification for stainless steel plate, sheet and strip.
Specification for high strength structural bolts
Specification for high strength structural nuts.

High Tensile friction grip washers.

Code of practice for use of structural steel in general building
construction.

Code of practice for use of Metal Arc Welding for General
Construction.

Code of practice for assembly of structural joints using high
tensile friction grip fasteners.

Code of procedure of Manual Metal Arc Welding of Mild Steel.

Code of practice for Training and Testing of Metal Arc Welders.
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IS: 1811

IS: 9178
IS: 9006
IS: 7215
IS: 12843
IS: 4353
SP: 6
(Part1to 7)

IS: 1608

IS: 1599

IS : 228

IS : 2595

I1S: 1182

IS : 3664

IS : 3613

IS : 3658

IS : 5334

Qualifying tests for Metal Arc Welders (engaged in welding
structures other than pipes).

Criteria for Design of steel bins for storage of Bulk Materials.
Recommended Practice for Welding of Clad Steel.
Tolerances for fabrication steel structures.

Tolerance for erection of structural steel.

Recommendations for submerged arc welding of mild steel and
low alloy steels.

ISI Handbook for structural Engineers.
Method of Tensile Testing of Steel products other than sheets,
strip, wire and tube.

Method of Bend Tests for Steel products other than sheet, strip,
wire and tube

Methods of chemical Analysis of pig iron, cast iron and plain
carbon and low alloy steel.

Code of Practice for Radio graphic testing.

Recommended practice for Radiographic Examination of fusion
welded butt joints in steel plates.

Code of practice for Ultra sonic Testing by pulse echo method.

Acceptance tests for wire flux combination for submerged Arc
Welding.

Code of practice for Liquid penetrant Flaw Detection.

Code of practice for Magnetic Particle Flaw Detection of Welds.
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Plastering and Al

IS : 1635

IS : 1661
IS : 2333

IS : 2402
IS : 2547
IS : 3150

Acid and Alkali R

IS : 158

IS : 412

IS : 4441

IS : 4443

IS : 4456

IS : 4457

IS : 4832

IS : 4860

IS : 9510

lied Works

Code of practice for field slaking of Building lime and preparation
of putty.

Application of cement and cement lime plaster finishes.
Plaster-of-paris.

Code of practice for external rendered finishes.
Gypsum building plaster.

Hexagonal wire netting for general purpose.
esistant Lining

Ready mixed paint, brushing, bituminous, black, lead free, acid,
alkali & heat resisting.

Specification for expanded metal steel sheets for general
purpose.

Code of practice for use of silicate type chemical resistant
mortars.

Code of practice for use of resin type chemical resistant
mortars.

Method of test for chemical resistant tiles.
(Part 1 & 1)

Specification for ceramic unglazed vitreous acid resistant tiles.

Specification for chemical resistant mortars.

Part | Silicate type
Part Il Resin type
Part 111 Sulphur type

Specification for acid resistant bricks.

Specification for bitumasitc, Acid resisting grade.
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Water Supply, Drainage and Sanitation
IS : 458 Specification for concrete pipes.
IS : 554 Dimensions for pipe threads, where pressure tight joints are made
on thread.
IS : 651 Specification for salt glazed stoneware pipes.
IS: 774 Flushing cisterns for water closets and urinals.
IS : 775 Cast iron brackets and supports for wash basins and sinks.
I1IS:778 Copper alloy gate, globe and check valves for water works
purposes.
IS : 781 Cast copper alloy screw down bib taps and stop valves for water
services.
IS :782 Caulking lead.
IS : 783 Code of practice for laying of concrete pipes.
IS : 1172 Basic requirements for water supply, drainage and sanitation.
IS : 1230 Cast iron rain water pipes and fittings.
1S : 1239 Mild steel tubes, tubulars and other wrought steel fittings.
IS : 1536 Centrifugally cast (Spun) iron pressure pipes for water, gas and
sewage.
IS : 1537 Vertically cast iron pressure pipes for water, gas and sewage.
IS : 1538 Cast iron fittings for pressure pipe for water, gas and sewage.
IS : 1703 Ball valves (horizontal plunger type) including float for water
supply purposes.
IS : 1726 Cast iron manhole covers and frames.
IS : 1729 Sand cast iron spigot and socket, soil, water and ventilating pipes,
fittings and accessories.
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IS : 1742
IS : 1795
IS : 1879

IS : 2064

IS : 2065
IS : 2326

IS : 2470
(Part-1 & II)

IS : 2501
IS : 2548

IS : 2556
(Part 1 to 15)

Code of practice for building drainage.
Pillar taps for water supply purposes.
Malleable cast iron pipe fittings.

Code of practice for selection, installation and maintenance of
sanitary appliances.

Code of practice for water supply in building.
Automatic flushing cisterns for urinals.

Code of practice for installation of septic tanks.

Copper tubes for general engineering purposes.
Plastic seat and cover for water-closets.

Vitreous sanitary appliances (vitreous china).

IS : 2963 Non-ferrous waste fittings for wash basins and sinks.

IS: 3114 Code of practice for laying of cast iron pipes.

1S : 3311 Waste plug and its accessories for sinks and wash basins.

IS : 3438 Silvered glass mirrors for general purposes.

IS : 3486 Cast iron spigot and socket drain pipes.

IS : 3589 Electrically welded steel pipes for water, gas and sewage
(200mm to 2000mm nominal diameter).

IS : 3989 Centrifugally cast (Spun) iron spigot and socket soil, waste and
ventilating pipes, fittings and accessories.

1S : 4111 Code of practice for ancillary structure in sewerage system.

(Part | to 1V)

IS : 4127 Code of practice for laying of glazed stone-ware pipes.
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IS : 4764 Tolerance limits for sewage effluents discharged into inland-
surface waters.
IS : 4827 Electro plated coating of nickel and chromium on copper and
copper alloys.
IS : 5329 Code of practice for sanitary pipe work above ground for
buildings.
IS : 5382 Rubber sealing rings for gas mains, water mains and sewers.
IS : 5822 Code of practice for laying of welded steel pipes for water
supply.
IS : 5961 Cast iron grating for drainage purpose.
IS : 7740 Code of practice for road gullies.
1S : 8931 Cast copper alloy fancy bib taps and stop valves for water
services.
IS : 8934 Cast copper alloy fancy pillar taps for water services.
IS : 9762 Polyethylene floats for ball valves.
IS : 10446 Glossary of terms for water supply and sanitation.
IS : 10592 Industrial emergency showers, eye and face fountains and
combination units.
IS : 12592 Specification for precast concrete manhole covers and frames.
IS : 12701 Rotational moulded polyethylene water storage tanks.
SP: 35 Handbook on water supply and drainage.
- Manual on Sewerage and sewage treatment (Published by CPH &
EEQO) As updated.
Doors, Windows and Allied Works
IS : 204 Tower Bolts
Part-I Ferrous metals.
Part-Il Nonferrous metals.
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IS : 208 Door Handles.
IS : 281 Mild steel sliding door bolts for use with padlocks.
IS : 362 Parliament Hinges.
IS : 420 Specification for putty, for use on metal frames.
IS : 1003 Specification for timber panelled and glazed shutters-
Part-I door (Part-I)  shutters.
IS : 1038 Steel doors, windows and ventilators.
IS : 1081 Code of practice for fixing and glazing of metal (steel and
aluminium) doors, windows and ventilators.
IS : 1341 Steel butt hinges.
1S : 1361 Steel windows for industrial buildings.
IS : 1823 Floor door stoppers.
IS : 1868 Anodic coatings on Aluminium and its alloys.
IS : 2202 Specification for wooden flush door shutters (solid core type);
(Part-Il) particle board face panels and hard board face panels
1S:2209 Mortice locks (vertical type).
1S:2553 Safety glass
1S:2835 Flat transparent sheet glass.
1S:3548 Code of practice for glazing in buildings.
1S:3564 Door closers (Hydraulically regulated).
IS : 3614 Fire check doors; plate, metal covered and rolling type.
1S:4351 Steel door frames.
1S:5187 Flush bolts.
1S:5437 Wired and figured glass
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1S:6248

IS:6315

1S:7196

1S:7452

1S:10019

1S:10451

1S:10521

1S:1203

1S:1322

1S:1346

IS:1580

1S:3067

1S:3384

Metal rolling shutters and rolling grills.

Floor springs (hydraulically regulated) for heavy doors.
Hold fasts.

Hot rolled steel sections for doors, windows and ventilators.
Mild steel stays and fasteners.

Steel sliding shutters (top hung type).

Collapsible gates.

Roof Water Proofing and Allied Works

Methods of testing tar and bitumen.

Specification for bitumen felts for water proofing and damp
proofing.

Code of practice for water proofing of roofs with bitumen felts.

Specification for bituminous compound for water proofing and
caulking purposes.

Code of practice for general design details and preparatory work
for damp proofing and water proofing of buildings.

Specification for bitumen primer for use in water proofing and
damp proofing.

Floor Finishes and Allied Works

1S:1237 Specification for cement concrete flooring tiles.
1S:1443 Code of practice for laying and finishing of cement concrete
flooring tiles.

1S:2114 Code of practice for laying in-situ terrazzo floor finish.

1S:2571 Code of practice for laying in-situ cement concrete flooring.

1S:3462 Specification for unbacked flexible PVC flooring.

1S:4971 Recommendations for selection of industrial floor finishes.
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1S:5318 Code of practice for laying of flexible PVC sheet and tile flooring.
1S:8042 Specification for white portland cement.
1S:13801 Specification for chequered cement concrete flooring tiles.
Painting and Allied Works
1S:162 Specification for fire resisting silicate type, brushing, for use on
wood, colour as required.
1S:1477 Code of practice for painting of ferrous metals in buildings.
Part-1 Pretreatment.
Part-II Painting.
1S:1650 Specification for colours for building and decorative finishes.
1S:2074 Specification for red oxide-zinc chrome, priming, ready mixed
paint air drying.
1S:2338 Code of practice for finishing of wood and wood based materials.
Part-| Operations and workmanship
Part-II Schedules
1S:2395 Code of practice for painting concrete, masonry and plaster
surfaces.
Part-| Operations and workmanship.
Part-Il Schedule.
1S:2524 Code of practice for painting of nonferrous metals in buildings.
Part-1 Pretreatment.
Part-Il Painting.
1S:2932 Specification of synthetic enamel paint, exterior, under-coating
and finishing.
1S:2933 Specification enamel paint, under coating and finishing.
1S:4759 Code of practice for hot dip zinc coating on structural steel and
other allied products.
1S:5410 Specification for cement paint
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1S:5411
(Part-1)

1S:6278
1S:10403

1S:1080

1S:1904

1S:2911

1S:2950

1S:2974
(Part-l TO V)
1S:6403

1S:8009

Part-I
Part-I|
1S:12070

DIN:4024

VDI:2056
VDI:2060

Specification for plastic emulsion paint-for exterior use

Code of practices for white washing and colour washing.

Glossary of terms relating to building finishes.

Piling and Foundation

Code of practice for design and construction of simple spread
foundations.

Code of practice for design and construction of foundations in
Soils; General Requirements.

Code of practice for designs and construction of Pile foundations
(Relevant Parts).

Code of practice for designs and construction of Raft
(Part-l) foundation.

Code of practice for design and construction of machine
foundations.

Code of practice for determination of Allowable Bearing pressure
on Shallow foundation.

Code of practice for calculation of settlement of foundation
subjected to symmetrical vertical loads.

Shallow foundations.
Deep foundations.

Code of practice for design and construction of shallow
foundations on rocks.

Flexible supporting structures for machines with rotating
machines.

Criteria for assessing mechanical vibrations of machines.

Criteria for assessing rotating imbalances in machines.

Stop Log and Trash Rack

1S:4622 Recommendations for fixed - wheel gates structural design.
1S:5620 Recommendations for structural design criteria for low head slide
gates.
1S:11388 Recommendations for design of trash rack for intakes.
1S:11855 General requirements for rubber seals for hydraulic gates.
Roads
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IRC:5 Standard specifications and Code of practice for road bridges,
section-l general Features of Design.

IRC:14 Recommended practice of 2cm thick bitumen and tar carpets.

IRC:16 Specification for priming of base course with bituminous
primers.

IRC:19 Standard specifications and code of practice for water bound
macadam.

IRC:21 Standard specifications and Code of practice for road bridges,
section-lll - Cement concrete (plain and reinforced).

IRC:34 Recommendations for road construction in waterlogged areas.

IRC:36 Recommended practice for the construction of earth
embankments for road works.

IRC:37 Guidelines for the Design of flexible pavements.

IRC:56 Recommended practice for treatment of embankment slopes for
erosion control.

IRC:73 Geometric design standards for rural (non-urban) highways.

IRC:86 Geometric Design standards for urban roads in plains.

IRC:SP:13 Guidelines for the design of small bridges & culverts.

IRC - Public- Ministry of Surface Transport (Roads Wing), Specifications

ation for road and bridge works.

I1S:73 Specification for paving bitumen

Loadings

1S:875 Code of practice for design loads other than earthquake) for

(Pt. l1to V) buildings and structures.

1S:1893 Criteria for earthquake resistant design of structures.

1S:4091 Code of Practice for design and construction of foundation for
transmission line towers & poles.

IRC:6 Standard specifications & code of practice for road bridges,
Section-ll Loads and stresses.

M.O.T. Deptt. of railways Bridge Rules.

Safety

1S:3696 Safety code for scaffolds and ladders.

(Part | & 11)
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SP:41

Miscellaneous
1S:802

(Relevant parts)
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1S:3764 Safety code for excavation work.
1S:4081 Safety code for blasting and related drilling operations.
1S:4130 Safety code for demolition of buildings.
1S:5121 Safety code for piling and other deep foundations.
1S:5916 Safety code for construction involving use of hot bituminous
materials.
1S:7205 Safety code for erection on structural steelwork.
1S:7293 Safety code for working with construction machinery.
1S:7969 Safety code for handling and storage of building materials
1S:11769 Guidelines for safe use of products containing asbestos.

- Indian Explosives Act. 1940 as updated.

Architectural design of buildings

National Building Code of India

Handbook on functional requirements of buildings (other than
industrial buildings)

Code of practice for use of structural steel in

overhead transmission line towers.

1S:803 Code of practice for design, fabrication and erection of vertical
mild steel cylindrically welded in storage tanks.

1S:10430 Creteria for design of lined canals and liner for selection of type of
lining.

1S:11592 Code of practice for selection and design of belt conveyors.

1S:12867 PVC handrails covers.

CIRIA Design and construction of buried thin-wall pipes.

Publication
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REFERENCE CODES AND STANDARDS FOR CONTROL AND
INSTRUMENTATION

The design, manufacture, inspection, testing & installation of all equipment and
system covered under this specification shall conform to the latest editions of codes
and standards mentioned below and all other applicable VDE, IEEE, ANSI, ASME,
NEC, NEMA, ISA AND Indian Standards and their equivalents.

Temperature Measurements

1. Instrument and apparatus for temperature measurement - ASME PTC 19.3
(1974).

2. Temperature measurement - Thermocouples ANSI MC 96.1 - 1982.

3. Temperature measuremnet by electrical Resistance thermometers - 1S:2806.

4. Thermometer - element - Platinum resistance - 1S:2848.

Pressure Measurements

1. a) Instruments and apparatus for pressure measurement - ASME PTC
19.2 (1964).

b) Electonic transmitters BS:6447.
2. Bourdon tube pressure and vacuum gauges - 1S:3624 - 1966.
3. Process operated switch devices (Pr. Switch) BS-6134.
Flow Measurements

Instruments and apparatus for flow measurements - ASME PTC 19.5 (1972) Interim
supplement, Part-Il.

Measurement of fluid flow in closed conduits - BS-1042.
Electronic Measuring Instrument & Control Hardware/ Software

1. Automatic null balancing electrical measuring instruments - ANSI C 39.4
(Rev. 1973): 1S:9319.

2. Safety requirements for electrical and electronic measuring and controling
instrument - ANSI C 39.5 - 1974.

3. Compatability of analog signals for electronic industrial process instruments -
ISA - S 50.1 (1982) ANSI MC 12.1 - 1975.

4. Dynamic response testing of process control instrumentation ISA - S 26
(1968).
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5. Surge Withstand Capability (SWC) tests - ANSI C 37.90 a/lEEE-472 or
suitable class of IEC-255-4 equivalent to ANSI C37.90a/IEEE-472.
6. Printed circuit boards - IPC TM - 650, IEC 326 C.
7. General requirement and tests for printed wiring boards - IS 7405 (Part-l)
1973.
8. Edge socket connectors - IEC 130-11.
9. Requirements and methods of testing of wire wrap terminations DIN 41611
Part-2.
10. Dimensions of attachment plugs & receptacles - ANSI C 73 - 1973
(Supplement ANSI C 73 a - 1980).
11. Direct acting electrical indicating instrument - 1S:1248 - 1968 (R).
12. Standard Digital Interface for Programmable Instrumentation - IEEE-488.2 -
1990.
13. Information Processing Systems - Local Area Networks - Part 2 : Logical Link
Control - IEEE-802.2 - 1989.
14. Standard for Local Area Networks : Carrier Sense Multiple Access with
Collision Detection - IEEE-802.3 - 1985.
15. Supplements A, B, C and E to Carrier Sense Multiple Access with Collision
Detection - IEEE-802.3 - 1988.
16. Standard for Local Area Networks : Token - Passing Bus Access Method -
IEEE-802.4 - 1985.
17. Standard for Local Area Networks : Token - Ring Access Method and
Physical Layer Specification - IEEE-802.5 - 1985.
18. IEEE Guide to Software Requirements Specifications - IEEE-830 - 1984.
19. Hardware Testing of Digital Process Computers - ISA RP55.1 - 1983.
20. Electromagnetic Susceptibility of Process Control Instrumentation - SAMA
PMC 33.1 - 1978.
21. Interface Between the Data Terminal Equipment and Data Circuit -
Terminating Equipment Employing Serial Binary Data Interchange - EIA-232-
D-1987.
22, Electromagnetic Compatibility for Industrial Process Measurement and
Control Equipment, Part 3 : Radiated Electromagnetic Field Requirements -
IEC 801-3-1984.
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1.

-_—

5.

1.

3.
4,

1.

Instrument Switches and Contact

Contact rating - AC services NEMA ICS 2 - 1978 (with revision through May
1983), Part - 2-125, A6000.

2. Contact rating - DC services NEMA ICS 2-1978 Part-2 125, N600O.

Enclosures

1. Type of Enclosures - NEMA ICS Part - 6 - 1978 (with Rev. 1 4/80) through
110.22 (Type 4 to 13).

2. Racks, panels and associated equipment - EIA : RS - 310 C- 1983 (ANSI C
83.9-1972).

3. Protection class for Enclosures, cabinets, control panels & desks - 1S:2147 -

1962.

Apparatus, enclosures and installation practices in hazardous area

Classification of hazardous area - NFPA 70 - 1984, Article 500.
Electrical Instruments in hazardous dust location - ISA - 512.11, 1973.
Instrinsically safe apparatus - NFPA 493 1978.

Purged and pressurised enclosure for electrical equipment in hazardous
location - NFPA 496-1982.

Enclosures for Industrial Controls and Systems - NEMA IS 1.1 - 1977.

Sampling System

Stainless steel material of tubing and valves for sampling system - ASTMA
296-82, Grade 7 P 316.

Submerged helical coil heat exchangers for sample coolers ASTM D11 92-
1977.

Water and steam in power cycle - ASME PTC 19.11.
Standard methods of sampling system - ASTM D 1066-99.

Annunciators

Specifications and guides for the use of general purpose annunciators - ISA
S 19.1, 1979.

2. Surge withstand capability tests - ANSI C 37.90a - 1989/IEEE-472 or suitable
class of IEC 255-4 equivalent to ANSI C37.90a 1989/IEEE-472
3. Damp heat cycling test - 1S:2106
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4.

1.

1.

Specification for Electromagnetic Susceptibility - SAMA DMC 33, 1/78

Protections

Relays and relay system associated with electric power apparatus. ANSI C
37.90, 1 - 1989.

2. General requirements & tests for switching devices for control and auxiliary
circuits including contactor relays - 1S:6875 (Part-l) - 1973.

3. Turbine water damage prevention - ASME TDP-1-1980.

4. Boiler safety interlocks - NFPA Section 85 B - 1984, 85 C - 1991.

UPS System

1. Practices and requirements for semi-conductor power rectifiers - ANSI C
34.2, 1973.

2. Relays and relays system associated with electrical power apparatus - ANSI
C 3.90 - 1983.

3. Surge withstand capability test - ANSI C 37.90 1 -1989.

4. Performance testing of UPS - IEC 146.

5. Stationary cells & Batteries Lead Acid type (with tubular positive plates)
specification 1S-1651-1991.

6. Recommended practice for sizing large lead storage batteries for generating
stations & sub-stations - IEEE-485-1985.

7. Printed Circuit Board - IPC TM 650, IEC 326C.

8. General Requirements & tests for printed wiring boards, 1S:7405 (Part-l)

1973.

Control Valves

Control valve sizing - Compressible & Incompressible fluids - ISA S 75.01-
1985.

2. Face to face dimensions of control valves - ANSI B 16.00 - 1973.
3. ISA Hand Book of Control Valves - (ISBN : B: 1047-087664-234-2).
4, Codes for pressure piping - ANSI B 31.1
5. Control Valve leak class - ISA RP 39.6
i | oot | Sguouen |t
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Process Connection & Piping
1. Codes for pressure piping "power piping" - ANSI B 31.1.

2. Seamless carbon steel pipe ASTM - A - 106.

3. Forged & Rolled Alloy steel pipe flanges, forged fittings and valves and parts
-ASTM - A - 182.

4. Material for socket welded fittings - ASTM - A - 105.

5. Seamless ferritic alloy steep pipe - ASTM - A - 335.

6. Pipe fittings of wrought carbon steel and alloy steel - ASTM - A - 234.

Composition bronze of ounce metal castings - ASTM - B - 62.
8. Seamless Copper tube, bright annealed - ASTM - B - 168.
9. Seamless copper tube - ASTM - B - 75.
10. Dimension of fittings - ANSI - B - 16.11.
11. Valves flanged and butt welding ends - ANSI - B - 16.34.
Instrument Tubing
1. Seamless carbon steel pipe - ASTM - A 106.
2. Material of socketweld fittings - ASTM - A105.
3. Dimensions of fittings - ANSI - B - 16.11.
4. Code for pressure piping, welding, hydrostatic testing - ANSI B 31.1.
Cables
1. Thermocouples extension wires/cables - ANSI MC 96.1 - 1992.

2. Requirements for copper conductor-Wiring cables for telecommunications &
information processing system - VDE:0815.

3. Colour coding of single or multi-pair cables - ICEA - S - 61-402 (third edition)
NEMA WCS - 1979 with revisions thorugh 2/83.

4, Insulation & Sheathing compounds for cables : VDE 0207 (Part-4, 5 & 6).

5. Guide design and installation of cable systems in power generating stations (
insulation, jacket materials) - IEEE Std. 422-1977.

6. Rules for Testing insulated cables and flexible cables : VVDE - 0472

7. Requirements of vertical flame propagation test - IEEE 383 - 1974 (R 1980)
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1.

1.

10.
11.
12.
13.
14.

15.

Standard specification for tinned soft or annealed copper wire for electrical
purpose - ASTM B-33-81.

Oxygen index and temperature index test - ASTM D - 2863.
Smoke density measurement test - ASTMD - 2843.

Acid gas generation test - IEC - 754 - 1.

Swedish Chimney test - SEN - 4241475 (F3).

Teflon (FEP) insulation & sheath test - ASTMD - 2116.

Thermocouple compensating cables - Testing requirements & sampling plan
1S:8784.

PVC insulated electric cables for working voltage upto and including 1100 V -
1S:1554 (Part-I).

Cable Trays, Conduits

Guide for design and installation of cable systems in power generating
staiton (Cable trays, support systems, conduits) - IEEE Std. 422, 1977,
NEMA VE-1 1979, NFPA 70-1984.

-do- Test Standards. NEMA VE-1-1979.

Zinc coating "hot dip" on assembled products for galvanising of carbon steel
cable trays - ASTMA - 386-78.

Public Address System

Specifications for lod speakers - IS:7741 (Part-I, Il and III)

2. Code of safety requirement for electric mains operated audio amplifiers -
1S:1301
3. Specification for Public Address Amplifiers - 1S:10426.
4. Code of practice for outdoor installation of PA system - 1S:1982.
5. Code of practice for installation for indoor amplifying and sound distribution
system - 1S:1881.
6. Basic environmental testing procedures for electronic and electrical items -
1S:9000.
7. Characteristics and methods of measurements for sound system equipment -
1S:9302
8. Code of practice of electrical wiring installations (System voltage not
exceeding 650 volts) - 1S:732
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9. Rigid steel conduits for electric wiring - 1S:9537 (Part-1 and Il)
10. Fittings for rigid steel conduits for electrical wiring - 1S:2667
11. Degree of protection provided by enclosure for low voltage switchgear and
control gear - 1S:2147.
Vibration Monitoring System
1. API 670 - 1994
2. BS : 4675 Part-2
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S. Description of Drgs./Docs. No. of | No. of Portable Hard
No. Prints Disk
1 Drawings, Data sheets, Design calculations, Purchase specifications and
other documents
First submission and
submission with major
changes
= Layout (AO&A1 sizes) 4 -
= Other
Drawings/Documents (AO 2 -
& A1 sizes)
=  P&ID (All sizes) 4 -
a) Final drawings/documents 6 2
(Directly to site)
b) “As Built” 6 2
Drawing/Documents
(Directly to site)
c) Analysis reports of
Equipments /  piping [/ 2 2
structures components/system
employing software packages
as detailed in the
specifications.
2 Erection Manual (Directly to site) 4 sets 2
3 Operation & Maintenance manual
i) First Submission 1 set -
ii) Final Submission 4 sets 2
(Directly to site)
4 Plant Hand Book
i) First Submission 1 1
5 Commissioning and Performance
Test Procedure manual
i) First Submission 1 set -
ii) Final Submission 4 sets 2
(Directly to site)
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S. Description of Drgs./Docs. No. of | No. of Portable Hard
No. Prints | Disk
6 Performance and Functional
Guarantee Test Report
i) First Submission 2 sets -
ii) Approved Copies 4 sets 2
(Direct to Site)
7 Project Completion Report 6 sets 2
(Directly to site)

TALCHER THERMAL POWER PROJECT

STAGE-IIl (2X660 MW)
EPC PACKAGE

TECHNICAL SPECIFICATIONS
SECTION VI, PART-C
BID DOC. NO.:CS-4540-001A-2

GENERAL TECHNICAL
REQUIREMENTS

Annexure-VI

PAGE
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ANNEXURE-VII

A4
= CORPORATE QUALITY ASSURANCE/ SRUIRe T[UradT YR
raddid
NTPC MAIN CONTRACTOR’S PROPOSAL CUM EVALUATION REPORT
Ref No: | Date: ||
e ¥ faf:
i. | Main Contractor |
JSSEIEHCaH
ii. | Project OAISHI [
iii. | Package Name | Package No |
Uobel BT A1 Uohel .
iv. | Proposed Item/Scope of Sub-contracting I
IU-WfIaN(3reY) FT URdIad 7/ GRRT
v. | Item covered under Schedule-1 As per contract clause No- |
fawrfefad # siaita TS F FTAT @S - -
3@{237- 1
oA A7 /
Schedule-2 \3@'\’1?7- -2
VL I
If item is Schedule-1 and proposed sub-vendor is
indigenous, Main Contractor to explain how the
contractual provisions will be fulfilled
(7T AT AT -1 € 37T wEartad S9-fashar saasft
2, 91 g afETR 1 w7g FAT 2R Bk Aldal/saay
3 TS & ¥ R ST
Vil. | Name and Address of the proposed Sub-vendor’s works [J&T{ad TT-ATT o7 ATH TAT T4qT
[
viii. | PO placement date/ Start of manufacturing (if self-manufactured) as per L2 network 3 ||
e & [l / ter 2 Fead F sgaw Rt (3R =ffda 3) & =
ix. | Item Description Total quantity of Quantity proposed to be | Timeline for quantity requirements
(Type/Size/Rating/Scope of | proposed item procured from | as per project schedule & whether the
Sub-Contracting) envisaged in this proposed  sub-vendor | proposed Sub-vendor equipped with
HE FT fAawor (FTY [ ST / package (Nos/ (Nos/ Running Meters | adequate capacity to supply proposed
ExE] S-S T A Running Meters/ /Kgs /Tons etc) | order quantity in time /
Kgs/ Tons etc) = TEATTAT S-faehdT (HedT/ | a1 79 gt & SaqH 6
Yopet & qihioTa Toramsfier fex / Rty / | saemerarett & forw ao-eiar s
TEATIAT HE HT FA = &fR) F @Y ST ATAT | STt 3U-fahdr S99 TEariad /i
AT (FT /| framefter | A T ATAT T AT T § I T8 & HAT
Hrex / et / == 2
1t
[ [ [ [
Xx. | Supply experience of the proposed sub-vendor (including supplies to Main Contractor, if any) for similar item/scope of

sub-contracting, for last 3 years (Note:- Only relevant experience details w.r.t. proposed item/scope of subcontracting to

be brought out here) U&= 3 30T & U IT-arqae F FHW A% / IAY F o0 swEaqriag qg-37 (YT |@fasme gq

Format No. : QS-01-QAI-P-04/F1-R1 DATED 25.06.18

Engg. div./QA&I
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1 CORPORATE QUALITY ASSURANCE/ SRUIRe T[UradT YR
NTPC MAIN CONTRACTOR’S PROPOSAL CUM EVALUATION REPORT

HET GIASTRIE TEqT9 98 AT (a1

Aqfd, Ff% FE 21, AfRT) F AT AT (qe: - IT-Aq F TEqTad 7 / IAL F G99 § Fael THRF T99 %
farawor &7 Ieor gl
Project/Package Customer Name | Supplied Item | PO ref | Supplied Date of Supply
/ﬂ%q—\;[ PIRECaGIL] (Type/Rating/Model no/date Quantity &n‘qﬁfl
/Capacity/Size etc) | tran T arqfd Y
g (R | 9 /Rl
JHISA
[ [ I/M/ = [ [ [

We confirm that as per our assessment, the proposed sub-vendor has requisite capabilities & supply experience and is suitable

for supplying the proposed item/scope of sub-contracting/Zq FIT ATFAT % SRGISSECEEIN #r ‘1‘@ Fd % &, ye=arfae su-

TR % a1 S fard &TwaT 3 gt 9 &7 AHa § ST ST % T /yrad 1 Eﬁwﬁ%ﬁtm%
|

Name: I Desig: Contact No: Sign: Date:

1. e R T THIER: faf:;

Company’s Seal/Stamp:- ST Bl Hel.-

Format No. : QS-01-QAI-P-04/F1-R1 DATED 25.06.18 Engg. div./QA&I
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raddid
NTPC

CORPORATE QUALITY ASSURANCE/ ®1RuIRe T[ura=T STYara-
SUB-VENDOR QUESTIONNAIRE/ Td-d 8T yHTaelt

Item/Scope of Sub-contracting |
IU-HfAQN(SFee) BT 7S/ GA

il.

Address of the registered office qtvﬁ?ﬂ FTATAT T IdqT
I

Details of Contact Person 5% =7{<% =T fa=<or

(Name, Designation, Mobile, Email) (TH, 9aTH,

HraTed, SH)
[

iii.

Name and Address of the proposed Sub-vendor’s works
where item is being manufactured S=aTaa 39-f30FaT %
FTAT T AT ST 9qT, ST 72 &7 fAutr G T wr g

I

Details of Contact Person: ¥ =1{<F %1 faaor

(Name, Designation, Mobile, Email) (-TTH, 9a-TH,

HraTed, TH)
[

iv. | Annual Production Capacity for proposed item/scope of |
sub-contracting JU-AfAGISFdY) F =TT 7T / T F
foru anfe ScuTes ermar

v. | Annual production for last 3 years for proposed || | |
item/scope of sub-contracting @Hﬁﬁ(&lﬁﬁﬁn *
gt ¥e / 2T % forw fUser 3 aut v arfis seareT

vi. | Details of proposed works s&atfaq &It #r1 Ao

1. | Year of establishment of present works AT ey |
EITIHET 7 a9

2. | Year of commencement of manufacturing at above works |
I el § HHI S 90 2 & Ay

3. | Details of change in Works address in past (if any EET ) [
el T § TR 1 a0 (Ffe 12 21)

4. | Total Area T AT I
Covered Area STTTH &5 [

5. | Factory Registration Certificate el USHRTOT THIT 95 | Details attached at Annexure — F2.1 f8axor

ATATF- TH 2.1 TWHAT §

6. | Design/ Research & development set-up TS5 | SIqHAT | Applicable / Not applicable if manufacturing is as
¢ o Fesa (No. of manpower, tfteir ql.taliﬁcation, %eert%gl:t tggZZ;Z;Zf::iZ::e_r Ff;e:;tgn)
machines & tools employed etc.) (”ﬂﬁ_ﬁ' Eal qeT, ITET (if applicable) T | W‘I“’ﬁ Wﬁ'ﬁ"ﬁ“ﬂ'@f
AT, FAIT ST o TTHLT 1<) AT T ¥ e ¥ aga 3)

FEar SIqaus % 2.2 T §A9 2 |
(At A )

7. | Overall organization Chart with Manpower Details Details attached at Annexure — F2.3 faa<or
(Design/Manufacturing/Quality etc) ATUTR e % ATTF — F2.3 W HAT 2 |
ATT AT oA &1 ATe( =22 / ™HHr / e
D)

8. | After sales service set up in India, in case of foreign sub- | gpplicable / Not applicable T / ?’”‘I;@

vendor(Location, Contact Person, Contact details etc.) T{d

Format No. : QS-01-QAI-P-04/F2-R0O DATED 19.01.18
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raddid
NTPC

CORPORATE QUALITY ASSURANCE/ ®1RuIRe T[ura=T STYara-
SUB-VENDOR QUESTIONNAIRE/ Td-d 8T yHTaelt

# fasft Far it womaat F are, et su-faskar F Amaer
H(TI , G AT<h, G (o o77fa)

Details attached at Annexure — F2.4 &0
ATAUF 2.4 T HAT 2 |

Manufacturing process execution plan with flow chart
indicating various stages of manufacturing from raw
material to finished product including outsourced process, if

any FAT=TE Figq fAfawior wfErar e T, e
ASHE THAT, IR FIT 2N, Afad FF 70 § 4AR
ITITE T TAHATT o Frf 9 20Tl sl 97T 37 21,

Details attached at Annexure — F2.5 f&a¥or
ATAUS - F2.54 Ha9 2 |

10.

Sources of Raw Material/Major Bought Out Item Eh@ T
=T / @ g0 96 93

Details attached at Annexure — F2.6 f&a¥or
ATAUF - F2.6H §14 2|

11.

Quality Control exercised during receipt of raw
material/BOI, in-process , Final Testing, packing Eh? q1T /
Tl g0 9%, Iearas, dfaw Te, T f3d 999
NLUESIRERER

Details attached at Annexure — F2.7 f&a¥or
ATAUS - F2.7 9T HT &

12.

Manufacturing facilities
(List of machines, special process facilities, material handling etc.)

fafewtor sgferam wshat & = , o whwar g,
AT T@-TETd A1)

Details attached at Annexure — F2.8 f&a¥or
ATAUS - F2.8° T 2 |

13.

Testing facilities (List of testing equipment)

YA T qETeTT IHHTOT KT g )

Details attached at Annexure — F2.9 f&&¥or
ATATH - F2. 9H HAT 2 |

14.

If manufacturing process involves fabrication then- DIES

ReTor g3 § hidshe #1 E 2 q1-

List of qualified Welders T3 97€ %1 941

List of qualified NDT personnel with area of specialization

TEQIOIsTaT o & AR arr UAS et wriehi 61 =1

Applicable / Not applicable T | AR H@'
Details attached at Annexure — F2.10 Taa¥or
AU - F2.108 §14 &l

(if applicable) T | AT AZ!

15.

List of out-sourced manufacturing processes with Sub-
Vendors’ names & addresses TI-3S ZT CIFI) =t (EF@?
ATH ST O AEd)d HLATU, U AT ToRITAr T T T

Applicable / Not applicable AT | TR q&1

Details attached at Annexure. —F2.11 T3a707
AU - F2.108 H4 2|
(if applicable) (< AT 2Y)

16.

Supply reference list including recent supplies BEIRGE

i Afed argfd e g

Details attached at Annexure — F2.12

foraor e d - F2. 12 H HeT 2 |

(as per format given below) (1= e o yTET
ERGIES)

Project/
package

EEE

Customer

Name TG
FTAH

Supplied Item (Type/Rating/Model
/Capacity/Size etc) W‘Iﬁ £ T|_‘§ ELS
(e [ 33T [ wieer  ermar /
AT o)

PO ref no/date tﬁ-@-
Hqa9 ./ fafar

Supplied Quantity

ST 1 A

Date of Supply

S AT A

17.

Product satisfactory performance feedback
letter/certificates/End User Feedback 3T F HATISAE
et Haeft Freass o= / yHTer oo / Sfaw SranTwdt hed®

Attached at annexure - F2.13 I3 F2. 34X
Hew

18.

Summary of Type Test Report (Type Test Details, Report No,
Agency, Date of testing) for the proposed product

Applicable / Not applicable AT | TR q&!

Format No. : QS-01-QAI-P-04/F2-R0O DATED 19.01.18
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raddid
NTPC

CORPORATE QUALITY ASSURANCE/ ®1RuIRe T[ura=T STYara-
SUB-VENDOR QUESTIONNAIRE/ Td-d 8T yHTaelt

(similar or higher rating) TETET ScITE (Tsh |HTT AT 39
YT aTer) 3 o arew 3w R @rew awe faww, v s, | Details attached at Annexure — F2.14 T3@30T
TS, St Y qrdE) AT ATATF - F21 4H FAT &
Are: - TOTE yeqa e T AaeTahdl 75l § (if applicable) (T T 21)
Note:- Reports need not to be submitted
19. | Statutory / mandatory certification for the proposed product | gpplicable / Not applicable EINVAEIRE ag)r
gEqTTaT Ieare & forg qemfas / srfaard ssrofsor
Details attached at Annexure — F2.15
(if applicable) (T AT 3T)
20.| Copy of ISO 9001 certificate 3 SUFAT 9001 THTOT U FT | Attached at Annexure — F2.16 ERSVETD T T -
T (if available(TT< ITA gT) F216%
21.| Product technical catalogues for proposed item (if available) | Details attached at Annexure — F2.17 Taar
ST 7 ForT ST A7 el (A< ST &) | speqorerss - F2.1 7 & & 2
Name: || Desig: | | Sign: || Date: ||
a7
Company’s Seal/Stamp:- Fqdr # qg</ 7-7?8?' -
Format No. : QS-01-QAI-P-04/F2-R0O DATED 19.01.18 Engg. div./QA&I

267 of 445

PAGE 114 OF 114




TITLE

SPECIFICATION NO.

PE-TS-497-160-A101

2 X660 MW TALCHAR TPP STAGE-III

SECTION - |

J///T{8 | MILLREJECT SYSTEM (CONVEYOR TYPE)

REV 01

Sub Section -IA

Date APR 2023

SPECIFIC TECHNICAL REQUIREMENTS

Page 1 of 1

ANNEXURE = X

INPUT DRAWINGS

268 of 445




o-as

]

o

=

avg
s

100v-091-£6v-S1-3d

N ONIAVHO NS | 1a;

WHLSAS ODNITANVH
SLOELHY TIIN d0d WVIDVIA MOTA

. won [ w [ 04 [ sve[u

[77T] 1H130 MIN
L] INIWIOVNYIA ONISIINON] 1331084
N30 D135 IM0A

1)
T = S Jae| QLT STVORILDATA AAVAH LVEVHE

ava | Am| owv | oo 7 aw | uve | mw

E

‘(MW 099X2) II-HDVIS ddl ¥YVHOIVL

NOLLNGIALSIO
LOVHELNOD SNLYLS
L6% ON 01

INVLINSND) S.4IHDLSN)

‘QHLINIT OdIN

¥IUDLSN)

d37100 318n0a 38 TIVHS SAION3T0S 11V

TN J04 TVOIdAL

HOAIANOD "HOINW

(:soN 2)
HOLWS “8d
LTIN 8 NVN

. " e
ECRETTY

ngva

e , =

ON ol 131 1n0
ST &—
bl
(QLY) YOSNIS IYNLYYIJNIL-SL SHG
N L3N 300K TLtAd A g1 OHMS T AONGNONS 0I0va-S4 o 131 100
- YALLIASNYYHL T3ATT AONINDIYA Olavy-L14y Sl
39NVO 3UNSS3¥d —dd JAWA QIONTI0S-10S AONIQIINI

H HOLIMS 3¥NSS3¥d —Sd HOLMS LIAT — $1 OAd ST MMH_!

HOLIMS 0d33dS 043z —SSZ YOAIANOD TVOINVHOIN — OW 10s ¥/0 VANV HLIM
"ON393T NOWAOD
INIWIHINDIY TVOINHOAL OI4103dS s1 &

, _ U3NOLIN3W VINALIO AONVONNQ3Y O ONINIVAY¥3d 3SMVTO 3HL MOTIOS OL ¥OONIA - (‘ONL—QL¥)HOSN3S
VIN3LINO AONVONNG3Y ¥O4 'NOILVOMAWI NOILYOIdI LSOO ANV LNOHLIM ¥33dig A8 JUNLYYIdNIL
Q3AN0Ud 38 TIVHS WILSAS IHL 40 SSINALITANOO ¥04 QIMINDIY LNIWNNULSNI ANV 108 SIHOLIMS T3ATT

YIAIMOH LNIWIMINDIY WNININ ¥V SI Qld JHL NI GIHSINYNA NOLLYLNIWNYLSNI FHL ¥ 1IN3A NOSOTax3
‘NOILVOI4I03dS %90 A8 G3INYIA09 38 TIVHS AONVANNAIN ONIGNTONI
H SLNIWNYLSNI 40 INIAIHINOIY TVNLOV JAILLYNIL I¥V J¥IH NMOHS SININNAULSNI '€ IV ISNI LNIOG SLYM
SLINN 33YHL 1V ¥04 JVIINIS 38 TIVHS ONV LINN 3NO ¥04 "dAL SI IWIHOS 3HL T St
(N 1 Tty MOT138 "dXx3
v (31ZZON AVYdS) JITIVLIN HLIM
6 [NOWNOD—LINN| T 407 BE ONIHON3ND ¥3LYM L13INI LV ADM
’ z 2=LINQ NN HALYM
| L=LINN g8
IEERE] "ON_LINN ge s
SONIMVHA TIV13A NI "ON OVL SMM ¥04
Ll 03sn 39 OL S3XI43¥d ONIMOTTOS L
—t 310N
- N /.
CEOTOACIm —_— O
A £33
J—— R R R
ziiu oK a..u‘rua ai_!
gt — 2 .
(34008 wangans sun) 30805 NV AR
aupsde 3NN JULYNNING
[304N0S NIV NOX4.
INT ALYM
N P i
WOF(de
Taiona
Jonp——
o x
-
o s s /@ sogon
TN il o2

IR
o

3 <

]

PE-DG-411-160-A001-Rev.0

YN T H3L0GHOY

LI STVIULIITE AAVEH LVAVH 10 Kadod 31 5 Waumoop S} U0 otieusojut

WURGHe> ) 30 52 2101 41 8 EFURULR{ap Aen 0% f Y33 3pU]Jo Y pasn o4 0 o )

1190 Ad0)

of 445

oy~

26

M N 3HY SNOISNAWO TIV

Loed

=

NOLLYIO8d TNV 158

=




[MRS CONVEYOR |

\ 2 I 2

—

+ o+ [+ |+ 00@

ad

O
—
U P 00SET
)
id

Bucket Elevator

Cﬁ)iﬁ\ 0088
3] _] AIX3
\ o
T e a4
JEX 3] ‘ /{J\ ﬁr{ @
00601 000 X EERI
@j} | .
p 4 s j;ﬂj%h % @)
yoG | | © —
= il ‘ ‘g
AN || B sor [TH
491
IS "‘l 1 {—(@
. |
_ NS5 2 o2
qgzanthcz) | [: i ;M ETm |8
el i SIER
) “ =0
7~
2] |
72:: , p-(eos) B
\H §2v ]
[ E% g Tt 18
awl S TH 'WQ@OD
f < NS
| v
@ ‘ AVa
T 0oL T
|
DR 2
JWME[! M 1S e
LT Moo= Tpe 70 (2%)/9a1od
| EJ\§
el il )
jerd |
| l
t T 90l I
>< )
s i
Hf N 10T (S| 4
Ntz 24
| S N
| : a Teva
x o) N
B
(dAL)3LVS | I
g I Sz2 22
(cm)zaawv?‘ | [‘ E W, 181N 8 1))
__ (H - [ Lol [HO 10 @
00D£X000¥X0002) | i £\§
T\Q:‘%%FQNH | | vy
.~ 7904 30VdS | ‘ D
T 801
— |
TN ‘{J—EE] eV —t
f%M 1827
— YOSk [S >
] [i J [0 110 9
| I
|
|
‘
(X3 h = | Ké @ &
N\w%y“ S |
6 ot 4257

P

(o)

|TYPICAL LAYOUT FOR ONE UNIT



9 1 S
10 si33Hs 40 ON | |0 ON u3ams |

73 31 T

I
(X08 ¥VAD AUVIANVIA HIIM)

£00-8-MAd-201-100-0¥8¥| 30| TIIN EOTI=dH 10 NIAVHA

"ON ONAVEQ OdIN |aeg|  ANSWIDNVAHY TVHANED gy |(L00-A-NAd-Z0L-100-0vSH N

+2148-029-00-0
IBNON OV T3HE As.:ana_ wm.:xoo _%_ e

NYWY | Gddv|

ONINVIQ) TIIN

£0L1 dH 40 ONIMVYA

ONIGVOT % NV1d NOLLYONNOS
“(VL10~-8-NAd—Z0L~100-0¥S¥
SON_ ONIMYHANOLLYAI T3

€

- z

VHSICO ‘MIN099 X Z IFIOVLS ‘ddL ¥IHOTWL-OdIN 40 INIWIONVHY VHINID

103rodd

1
“SONIMVYA 3ON3N343Y

(ssudiolu3 DIpU] JO JUBLIWEACD V) th»\r
AQHLINIT DdLN Sh @ MINOLSND

v ams
G-
P
Htoote.
L wuvavas
51 38 avas
3414 v W\ ransesu
oma
“TITViSN
Y B SKaI 309d YaUVIER
3a4"05500 B ¢ uck 081
A Sl TREN)

“ANGLUMMGINI 08Y ‘Ju0/63 ¥Z0'C @ UN/WILS'0 ONMIVE VOO ¥04 ¥V JOIAMIS ‘OL

“HO/B 0R0'L=G'Y © W/OH S¥0°" AUV 3N ININANISNI 6.

NOISIA IOAYId NI GINVINWN 38 ISTN 3did UV V3S ¥04 JONVAVATO '8
NOLNNSNOD_ 4V
WIS MLUVRO NI NS TIM FUNSSTA AIQVIH UV VIS A3HOM ‘3UNSSIUD UV TN TN
Ui 007 3WNSSIUA UIOVH MY WIS TN ¥ HIM U/, L'08

SWNMNOP ¥3ZUINING 304 NOUJWNSNOD ¥V W3S 310343 'L

34 CUSL WO S04

X3

L

mm'ml

£80/8000 ‘FAVN 34 ‘MOOl

4 10N 150A 1

TWaNOO FHI 40 ISIAINI FHL OL WINGNALIG AVM ANV NI XULOGHIONI WO KUDRI0
QLN STVORLOTTI MVIH LVAVHE 40 ANIdONd 3HL SI ININNJOD SHL NO NOUVRMOANI 3HL

Lo

abed/l-1v0/00/500-a-WAA-E0 FO0-075




LV 32IS LvneiDd #z g
LV Blb s aiy wdogis — £20Z ‘60 P4 ot L%
T N =5 EI o
N 0 1 3 [ T 2 g T g Z g 3 0T P
wruzu,m IUVOIN NQF 10 38T 10 NOUYDOT | g
1000-ST19-L6¥-DA-3d 2els co0none m«c«u\uﬁmm",. g
—3V0S| 130 [ XVN [ 3SA [ ®0 [ 0713 [ WD [ Tdw [V g Z
ON SNWYH0 / Lbxp 315 e | g} | Beg |y |Sesup|seSoRs| SRR} |Babith | 30n SININNGD oai 458 o ISR - 2
CIUVHOOON €Z07-10-60 (LN "
STIVIIQ ANITINO0 ALIIONOD NV VD NI 30N SINANGD ZOVALIN 3N - "
NOILVANNOJA TIIW 'TMOY T e w [ o [wom H
—ps— [ows s G ("d'N) VOION/CH-£) Sa= (R S vl ]
| & | n/pam] ININIOYNVA ONIIIINIONI LO3r0Nd e
—po--| iy [NS30/jubidieg) o Ll (bidibigle [shih
- T K] ¥0103S Y3IMOJ/: 2blh V-V NOILJHS
e B 000 | LT STVOIMIOETY AAVAH LVAVHE
I 1d5a DY) o 20 -9 NOILDIS
[I-HOVILS LJAr0dd ¥AMOd TVRYIHL YAHITVI MNO99XS 103r0¥d LOVEINGD oy i 22 T H
- Ik Leislodh b Bigh 21D 2ibligg 099K2 e oy B | PR LN
o A T o W
QILINIT O d L N 2dLIN SALVIS A3y o 009(=1 " (o
ﬁw @u @ [Ty 1S31v1 3HL i
Mmﬁ 1 2} w2 ONDIOIHO
mmzcamDU\oZ SNIVEQ J3MOLS| *3o Mos =
K 101570 ¥D_Nv2S
£00-A-OA\d—201 - 100-0¥ S| L L3S el =TI0N g E
202-20-60 3
S| BUOS OIN OL SNOUVOTANI SO0 ANY LNOHUM
Y Uy W QIN0IH TIV 110 ANNYO TVHS HOLOVALN
/8 cansst [3HI'GNNO SI NOLVAQ ANV 3SvD NI “JONVNGINNH % NOLIV3dO 40 35v3 Wz T =
TS S NGB/ SGAaNd TV S TVINOVS RSININIHINGI JEVILIVIS % ALLVS ONKGMIONI SININGMINDIN
"LWINOD M T SLIN ONINMSO S NP SMINCO ABHH 1318 - - = F]
R v e by % B X g
TEION VOIS ‘ON_GoNa: N A8 =,
M romeen o e 0 TLON TVIDEdS THIIVO NI GIAONAAY NAIE SVH ONIAVA SIEL = g2
NIV O WOsvsUaNd O T3A3T ¥OO QIHSING = 144 9 3
404 QISVITA SI (/IODRIN SNAVAQ SIHL 133US 40 dOL =  SOL S kxy
T ————— 0] 1= R 7 $00-A-0Ad~201-100-0¥Y:ON "OMO HLIA| =
[FAIDNGNEVHVN ONSTANIONE JORro¥d ~"HHE| vzA ININIONOINGY = 4/4 ¥ NOLLONAINOD NI VEH 96 TIVHS DNIAVAQ SIAI H
= P 2:
JL3HONOD NVET — IVIIdAL (dn) e 53
T3AT] ONNOMO HSINIA = 194 C o5
HOLvH 00 - [[] 13A31 ONNO¥9 TWaNIN = TON ** sy St Y £
9 ‘ANIDHT o3
STVI30 O¥-NOWVANNOS TN MO8 ———-Z00D-519-L6+-90-3d Z 25
‘STv1S3A3d ANV SNOLVONNOA i —— (Il I I Il |l £ 5
¥708 40 V'O-NOLYONNOS ¥3 08—~~~ (VZGY0—0—OAd—51€~100~0¥SY)L000-£19~£6¥-00~3d '} £ L d 28
T SONIAVEQ ZONIIILHT 1SNOJ o if |l _ _ I I [l Y Wm
2 | [ il [
NVId-¥31108 40 VO-——L00-8~NAd—Z01-100-58S6 ¥ ugj&m%;ﬁ;ﬁswn B i 1 ( esd = & i I 1 00°0(¥)1d -3
(08 W30 ANIINVId i H - = oo
— HUIM) N3ISSYTO OINVNAG-TIN £OLL dH 40 NVId NOLVONNO4—L00—A-NAd—Z0L-L00-0¥Sy '€ i _ I l I - i mEN
NVId LNOAV] TWIN3D ———--— 9¥0 OdIN 100-3—00d-666-0¥Sy T g — [ ] { " * | ) ¥8d| <a
NY1d 107d ————— (LOON-001-£6+-90—3d) 100-3-00d—10£-100-0¥Sy "} =TI I8d. n ( (oo) [ TE _ “ 5]
—* SDNIMVAd IONTHHLAY DNITAANIONT y AN Ve I(+) jId I 29
“I0S JNSIHOD Y04 ISIL ALSNIQ ¥OLOOMd QNVONVLS Caugmony 30 19 N N 53
p3d SV _NOLOVANOD %06 3IAIHOV OL SV OS Q3LOVAAOD 38 OL ¥3AV] HOV3 ONV “WW 00C ONIC330X3 g P Lo End
10N S¥3IAY1 NI N0 GaI¥¥O 38 TIVHS ONITILS ¥OVE “1I0S 3AONddY ONISN (IA—Lavd) 0Z/Z-SI i & EEN
% NOUVOLIOIJS ¥3d SV NOLOVANOO ¥3dO¥d ONIMNSNI 3NOG 38 OL 3AVH TIVHS ONITI XOva £1 b (0L) 2o
ad NOILVONNOS 40 30VA¥NS I¥14 JHL OL ¥VINOIONId¥Id 38 OINOHS S13H00d NOUVANNO4 '8t J vz e s
“TIA 40 INJANOMY TWNI4 ¥3LdV KINO 3NOG 38 QINOHS ONLNO¥S ‘St oTo i 7T <o -Zg
“WISITId 40 ONITHONQD FHO438 S60/8-019-00-0 *94Q GAH TIHE HUM AN HVIHS, ONY TR T AT G 9 303 ) \ 33
ATENISSY 1108 HOHONV 40 S3ZIS' ONV INJWNSIY “NOILVINIRIO ¥04 IR TIVHS HOLOIMI/T3HE HIONV TANJO0D 40 = e Qo mEmus e Yo BN
T-TIVIEQ 1 T=0 NOIIDTS §33
'SI108_ 40 INJNNSIY WOINIA NV 1OVX3 NOLYIOT ONINIVINNW ¥0d TR A TOAT T T AT AVAHS J0 NVId L - < 332
(A1ddNS T3HE) SILVIANEL 3SN TIVHS HOLOVAINOD TAID "ONINVATO ¥3cONd ¥3LV HOLOVAINGD STIVIEd DNT TVIIdAL — < 52
g TAD A8 030038N3 GNV ('0AH) T3HE A8 3UIS LV 03NddNS 38 OL ATBAISSV 1108 HOHONY '€l = ol EEMTE&
= ‘ONINYHA FHL NI NMOHS SV 03IAONd 38 OL O 123 S[vies
INIOP NOLLONYISNOO “INIOF NOLLOMAISNOO OLdN ¥n0d TIONIS NI 1SVO 38 TIVHS NOLVONNOA TIA ‘2t a o wans 30 o] By
NOG'S(=)"T3 IV ZW/10G SI ALIDVAVO ONINV3E 34vS LN LI 3 \ 2 N [¢28
'NOLLD3S ANV 1V Q3ddv1 38 TIVHS N\ R i 7 e N [sbZ
SUVE %0G NVHL JYON 3SVO ON NI ONYV Q3y309VLS A18VLNS 38 TIVHS SiVE 40 ONIddv1 ‘01 oo, TSN oozion: 300 | i A = & W6¥T2(+) IV NVId NOILVANNOJ o =g
48 ¥ITVAS 3HL 4O VK SI P, Ju3HM POY 38 TIVHS ‘ONOO 3Qv¥O OEW ¥04 HLONI1 vl 6 i < ' onnva 298 Wmm
“QALYOIONI ISIMY3HLO SSIINN T X 9/2 0z @ 51 0or EE“%WH 7‘55 <G 2|
0Z61'SI ONV ¥E dS ‘Z0SZ I ¥3d SV 38 TIVHS SIONdS ONV Sdv1 'SGN3E ‘SHOOH TV 8 som b oz | i SN
3 os [ 05 oan—] % o L I=t EEE
SWVIS303d ® NOLYONNO4 TIN (0 — = 00z 00+ = = w
3as  Wouog doL T NVTT AUNOTTATS e
wa X=X NVId TVNOILOES o 4
—ISMOTIO4 SV 38 TIVHS (S3LL ONIONTONI) ININIONOSNIZH ISONMELNO OL ¥3A0D WVATD L X-X NOILDIS mmm\
“ISIMYIHLO G3LON SSTINN OFA SI IUIONOD 40 3O 9 7 o b o it ¥ . nm
‘984S OL ONINYOANOD 00S-84 3Qv¥O 40 13IUS NOL SIIONIQ A GINMVN ¥vE 'S " i = il o m
L ( BLSYD-D—DAd—SLE—~100-0¥Sy "ON OMO OdIN) AN - i . hd Tl w.m?qa )
1009-009-£6+—-90-3d '9¥Q 43 SIVIIA ‘QLS ANV SIION ¥3HIO ¥03 ¥ s \ / o AN mm
N 0S'L2(+)" 14 OL SUNOJSIUN0O HOIHM W 0O'0(¥)3 SV a - 5+ ale s
ONIQUNG 3SNOH MIMOd 40 TIATT ¥OOTS GIHSINL FHL OL Q3N 34V SNOUVAITE TIV 2 1 F = gz e Iz
ISMUIHIO G3LVIS SSTINN SYILIN NI SNOUVAITI % WA NI 3u¥ SNOISNIWIQ TIV 2 ol g o) = R & % - i a5 e g
SW3LI 40 FINGIHOS ONV SNOLLYOLAIO3dS TVOINHOIL ‘SNOLIONOD red ° [ ysa| ® q S = g a @
QN SWN3L 1OVHINOD HIM NOLONAMNOD NI Qv3¥ 38 TIVHS SNV SHL °L m 3 (1000-000-L67-90-3d) RS_8 H el w
o0 T MO fdhaialiel - 3 %0 ) 464 H o i U
ik —SELON i (s o1 TREYINOWH 07 1 i ERDS %
4 NVId RaX |= £ e o i) 3 o o
3 < —[F —— g 2 e
INO wd|B v on/eoz ausya0) o I F = 7 a Ft
51 1S fol LLS¥'S! 0L SNNMOINGD (ak)i-3anl g a 1a g
0 @ e @ @ @) ey 125 40 Qav08 INGMASKIOA HHL A 00 2 A Ly by = £ o
o o e H 5 ! - L &,
| e ey 12 rsa 7 5
tm ! oo 2 () T 0B L nn/ & N . .
H e | e E i
Ui il ! s 1 o i
g o] 5]
p Thmmﬂl 1sdt—-2 i 2sd__e8d 25d B
b 1 § 3761 *
= LB 1
=] g 4] ¢ EF 18d| FeimE® K 15|
s 5 o . zsd g | e«
a4 e 1 e B N il b 4 9
] i TIN_ 40 19! H 2 o THH a6 T &
warey <
1 {o} Lk L Y L £ ES v
S ® i AveE T Euo T3, (00L)
ITi i6v12(+) 18
@ @ : 353 osd ES s
il o007 % 1 L OO0 OUETE® T Wﬁ [
e Y i TS
O 0 8 E 3 & “nooe'o(-na
2 !
Bl e T T L (90) =
° m; nevia(+)1a £
b (3907
H - o = T o H
B [INON @ T HEoR
7%§\u§§zn NO.
T Z 12 I 5 I 3 I 7 I 5 5 1 PE-DG—497-615—C001
W NI 3¥Y SNOISNIWIQ T1v/& &t 4t ) hite Jit & NOILO3PONd JIONV LS¥Id/Lisblolfi Bld 23¢h




ilwiatvas

TITLE
2 X660 MW TALCHAR TPP PAHSE-III
MILL REJECT SYSTEM (CONVEYOR TYPE)

SPECIFIC TECHNICAL REQUIREMENTS

SPECIFICATION NO.

PE-TS-497-160-A101

SECTION -1

REV O

Sub Section

Date APR 2023

Page 1 of 1

SUB-SECTION IB - Specific Technical Requirement (Electrical)
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SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION VOLUME NO. : _ IL.B
MILL REJIIE%I}F SYSTEM SECTION _: €
REV NO.: 00 DATE: 27.03.23
2X660 MW TALCHER THERMAL POWER PROJECT SHEET : 1 OF 2

TECHNICAL SPECIFICATION
FOR
MILL REJECT SYSTEM

(ELECTRICAL PORTION)
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SPECIFICATION NO.

ELECTRICAL EQUIPMENT SPECIFICATION VOLUME NO. :  II-B
FOR SECTION : C
MILL REJECT SYSTEM

REV NO.: 00 DATE: 27.03.23

2X660 MW TALCHER THERMAL POWER PROJECT SHEET @ 2 OF 2

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

2.0

3.0

w
—_

32

4.0

a)
b)

d)
e)

g2)

h)
)

i)

Services and equipment as per “Electrical Scope between BHEL and Vendor”.
Any item/work either supply of equipment or erection material which have not
been specifically mentioned but are necessary to complete the work for trouble
free and efficient operation of the plant shall be deemed to be included within the
scope of this specification. The same shall be provided by the bidder without any
extra charge.

Supply of mandatory spares as specified in the specifications of mechanical
equipments.

Electrical load requirement for MILL REJECT SYSTEM.

All equipment shall be suitable for the power supply fault levels and other climatic
conditions mentioned in the enclosed project information.

Bidder to furnish list of makes for each equipment at contract stage, which shall be
subject to customer/BHEL approval without any commercial and delivery
implications to BHEL

Various drawings, data sheets as per required format, Quality plans, calculations,
test reports, test certificates, operation and maintenance manuals etc shall be
furnished as specified at contract stage. All documents shall be subject to
customer/BHEL approval without any commercial implication to BHEL.

Motor shall meet minimum requirement of motor specification.

Vendor to clearly indicate equipment locations and local routing lengths in their
cable listing furnished to BHEL.

Cable BOQ worked out based on routing of cable listing provided by the vendor
for “both end equipment in vendor’s scope” shall be binding to the vendor with
+10 % margin to take care of slight variation in routing length & wastages.

EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR
ELECTRICAL & TERMINAL POINTS:
Refer “Electrical Scope between BHEL and Vendor™.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

The electrical specification without any deviation from the technical/quality assurance
requirements stipulated shall be deemed to be complied by the bidder in case bidder
furnishes the overall compliance of package technical specification in the form of
compliance certificate/No deviation certificate.

No technical submittal such as copies of data sheets, drawings, write-up, quality plans,
type test certificates, technical literature, etc, is required during tender stage. Any such
submission even if made, shall not be considered as part of offer.

List of enclosures:

a)
b)
c)
d)
e)
f)

Electrical scope between BHEL & vendor.

Technical specification, datasheets & quality plans for motors.
Technical Specification, datasheets & quality plans for cabling.
Electrical Load data format.

Cable schedule format.

Typical cable tray details.

275 of 445




uonoajold Buiuyyby

Buiypes 21U0J)99|8 10} {7 "OU BJ0U Jojoy 13Hg 13Hg 9 (Buiynies a1uolos|g buipnpoul) Buipunolb uswdinbg | Q)
13Hg 13Hg Bunubri [ 6
'/€66 S| Jad se Jinpuod pibu Jopuan Aq pajiddns juswdinba
[081$ pliw pajjol po9 pasiueAjeB dip joy ‘Ainp wnipaw aq [[eys SINpUo) T3HY Jopusp usamjaq Buljges 1o} $aLI0SS8I0. INPUOD PUB JINPUOD 9
*S9|qB0 |03U0D
pue semod Joj s6n| Jeddoo pauun Ainp Anesy adAy Buidwiuo ss3) Jap|os lopusp Aq
spuejb a|qeo sselq paje|d JD-IN uoissaidwod ajgnoq *| 13H9 lopuap paljddns jJuswdinba 1o} duys ojjjeewiq pue sbn|’ spuelb sjqeD /
-abeys Joenuod Buunp Bumelp Buiiges [e2o] 10} sybnou)
1noAe| panoidde Jad se ‘sybnol} 8|qe 93]S pasiueA|es) /SINpuod /skel 13HY, lopuap 9|qe9 [98)s pasiueAjes) /sinpuoy) /sAel} ajqed wwl OG /001
[qed "ww 05 /001 ybnoly: aq Jleys (8doas s Jopusn) [euluws) Juswdinbs
0} (edoos 13Hg) Ael} 8|9ed 8nos ulew Agseau woly bulged (a0 13Hg 13Hg wajsAs Buioddns shel} 8|ged g s8LI0SS8I0E ‘sAel) 8|qe) 9
'30(Q % 10ssad0idoioiw /)4 Usamiaq *010 a1q1} [eando DN
pasn Ji sajqed [eando aiqy Jo 8dods 1o} uoiealoads Jo uood 99 Jsjey J3HY lopuap ‘gejeud ‘leixe-09 ‘Bunesuadwiod sy 8|qe9 Jo adA} [e1oads Auy G
"9]qed yunJ} pue (shw z|-0} Xew ) Buiged [eao] aziwiuiw
0} pjal} 8y} Ui pauoiyisod pue Jualoiyns aq |[eys sexog Uonounp Jo Jaquinn 13HY Jopuap 8|qed UolelUsWINIISU % [013U0D IO} X0Oq uonounp v
"10pusA Aq sjeuiwa) Juawdinba Jopusp 1e uoneulula] ¢
"13H4 Aq sjeulws} Juswdinbs J3Hg Je uoneululs| °Z 713H4
‘A|Buipsooaoe spuelb g sbn| apinoid 13Hg 8doos s Jopuaa ul juswdinbs pus suo (9
[[BYS JopusA 13Hg Aq suop aq |leys $azis a|qeo Jo uonesijeuld ‘Buisy | 13HY 13Hg adoos s Jopuan ui juswdinba pus y1oq (q
9|qe2 Jo wioj 8y ul (73Hg Aq pepinoid syndul uo paseq) abe}s 10ejuod 8doos s, 73Hg ul Juswdinbs pus yoq (e
Je JopuaA Aq pawiIojul 8q ||leys palinbal sa|qeo Jo $8z15 (99 (q'g 104 °| 10} $9|09 |0.JU0D PBUSAIIS PUB SB|GED [0JJU0D ‘SBIqED JOMOd ¢
*JOJOW 3U} Jeau pajedoT 13Hg 13Hg (s10j0W J0j) UONRIS UoRNg Ysnd [e207] Z
"Jopuan 8y} Aq paaLsp aq ||im palinbal
(0@/ov) [ens) abeyon Jayjo Auy "1oe1u09 Jo Ued se Jopuah Ag paljddns
Juawdinba e 10} 86e)s J0BU0D Je Jopuah Ag papiroid elep peo|
uo paseq 13Hg Aq papinoid q leys Ajddns a1im ¢ ‘eseyd ¢ 'OV A Gl 13Hg 13Hg QONASLY | 1
%3 A1ddns
SYUVINTY 3d0JS 3d0JS SIvL3d | ON'S

€202°€0°£ -31va '0-A3N

(9d3) I-.A9VLS dd1 YIHDTVL MIN 099 X Z :193rodd
INIWdIND3 SHOANIA 40 ONINOISSINNOD B NOILITYT ‘A1ddNS :HOANIA 40 3d0IS
WILSAS 123r3y TN : SADOYMIVd
(S193ro¥d 943 ¥04 )4OAN3A ANV 13HE NIFM1IF 3d0IS TYII¥LIT 1T

276 of 445



‘Buimelp Juswubisse [IAID Jivy} Ul id Yue3 ojuoJjos|3 JO UONBOOo| 81RIPUI [leYS JOPUSA ¢

"uoljeuILLIB) 8|qelns Joj xog

uonounp ay} Ajddns |jeys Jopusaa ‘abejs Jaje| Je bulissuibus JopuaA 0} anp Yojew-siw zIs 8|qes) Jamod JO Jun0ade uo $asLie xog uoijounp jo Juswalinbal sy ases U] ¢
"uonealdwi [e1oJawwod Aue JNOYJIM JOBIIU0D JO PIEME JBYE JaWwo}snd/13Hg Jo [eroldde 0} 108lgns aq |leys sdo IV 2
"JOBLUOD JO pleme Ja)je Jawolsnd/T3HY Jo [ercidde 01 10a[gns aq |leys % ayew pandal aq ||leys paijddns sway Auswdinbs [eoujose |l jo axely |

'S3ION
"MBIABI 8oepBlUl AleSSa08U 104 - 10pusp Bumelp yo wawdinb3 [eomos 3 | g}
*13Hg 0} suoneaidwi [e1oJaWwwo
Aue 1noyum |erosdde Jawoisna /73HG 0} paroalgns aq |jeys Buimelp inofej
fel} 91qeo 3 1noke| Juswdinba [eaL}09|3 "abe)s 10eiu02 Bulnp papiosp
aq |leys (038 s)Inpuod ‘sjonp 8|qed ‘seyoual) ‘skel} 9|qeo peayiano
Jonalaym) swes ay} Jo Juswabuele Buijge) 'suswwod aoepsul
IN3d Jad se Bumelp sy} uo paylew sjelap Bunno. skel; ajqed sjelodiodu
[[leys pue ‘Buijges Buninbal yuswdinba |le Jo uoiesuSpI pue Uoiedo|
Buneaipui (eale [eawjosje Buipnjoul) Jued a18idwiod ay} Jo (QYDOLNY Ul Se
oM se wuoy Jund ul yoq) sbuimelp JnoAe| Aely 91qeo 9 noke| juswdinbs
[BOL1108[3 ysiuiny |leys Jopuan ‘Jaw ale sjuswalinbal Bulges Buunsus o4 - Jopuap sBuime.p nofe| Aely sjges 3 juswdinb3 [eod93 | /|
-abeys Bulssulbus pajiejop - 10pUSA weibelp %00iq 3|98 (0
Buunp Jopuaa Ag papiwgns aq ||eys Jeulo} [goxe pasojous ul a|qed - lopuap BAOQE 0} S|IeJap UondauuoaIBUI B|qe) (g
Buiyles 0jU0J}0B[ puUE 8|ge) UoEUSWNIISU| pUB [0JU07) 10} Bullsl| 8|ge) - 10pusp ($310BD [023U0D) PaUSBIDS ¥ |01JUCD) SINpaYdsS s|geo Jnduj (B | 9|
(weyshs
3y} Jo uonesado jusiolye pue 831} 9|gno.} 8INSUS 0}) JOPUBA
ay1 Aq paJiayo wajshs uo paseq walshs Jo ssauaeidwos
13HY lopuap 10} palinbai ao1Ales Jjeusiew Auswdinbs sayio Auy | G|
uoneaioads ul aisymasie payioads sy - 1opua/ saleds |\ 9 O papuswwoday | |
‘uonjeaiyoads Jad se ajonb 0} JOpusSA - 10pus/ saleds Aojepuepy | ¢|
*abe)s 10eJju09 Je [erosdde T3HG /18wW0)snd 0} 103[gns 8] leyS Sexel 13Hg IER alemp.ey uoljepunoy pue ajeid aseq Yum sI0oy 17| Z1
13Hd 13Hg buipunoib speibmoeg | |}
LE| Alddns
SYUVINTY 3d0JS 3d0JS SIvL3d | ON'S

€202°€0°£ -31va '0-A3N

(9d3) I-.A9VLS dd1 YIHDTVL MIN 099 X Z :193rodd
INIWdIND3 SHOANIA 40 ONINOISSINNOD B NOILITYT ‘A1ddNS :HOANIA 40 3d0IS
WILSAS 123r3y TN : SADOYMIVd
(S193ro¥d 943 ¥04 )4OAN3A ANV 13HE NIFM1IF 3d0IS TYII¥LIT 1T

277 of 445



wmddd

NTPG

SUB-SECTION-B - 02

MOTORS

TALCHER THERMAL POWER PROJECT STAGE-lIl (2X660 MW) TECHNICAL SPECIFICATION
EPC PACKAGE SECTION - VI
BID DOC NO.: CS-4540-001A-2 PART-B
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CLAUSE NO.

TECHNICAL REQUIREMENTS

1.00.00
1.01.00

2.00.00

3.00.00
3.01.00

3.02.00
4.00.00

5.00.00

MOTORS
GENERAL REQUIREMENTS

This chapter has to be read in conjunction with sub-section B-0 "General electrical
specification" of Technical specification Section- VI, Part-B and Sub-Section-11B Electrical
system/Equipment of Technical Specifications Section-VI, Part-A"

Degree of Protection

Degree of protection for various enclosures as per IEC60034-05 shall be as follows :-
i) Indoor motors - IP 55

i)  Qutdoor motors - IP 55 (Additional Canopy to be provided)
i)  Cable box-indoor area - IP 55

iv)  Cable box-Outdoor area - IP 55

CODES AND STANDARDS

1)  Three phase induction motors : 1IS15999/IEC:60034

2) Single phase AC motors : IS 996/ IEC:60034

3)  Crane duty motors : 1S:3177, IEC:60034

4) DC motors/generators : 1S:4722, IEC:60034

5)  Energy Efficient motors : IS 12615, IEC:60034-30

TYPE

AC Motors:

a) Squirrel cage induction motor suitable for direct-on-line starting.

b) Continuous duty LT motors upto 200 KW Output rating (at 50 deg.C ambient
temperature), shall be Premium Efficiency class-IE3, conforming to IS 12615, or
IEC:60034-30. HT motors shall have minimum design efficiency of 95 %. However,
tolerance on this efficiency value shall be applicable as per IEC 60034

¢) Motor operating through variable frequency drives shall be suitable for inverter duty
with VPl insulation. Also these motors shall comply the requirements stipulated in IEC:
60034-18-41 and IEC: 60034-18-42 as applicable.

DC Motors: Shunt wound.
RATING

(a) Continuously rated (S1). However, crane motors shall be rated for S4 duty, 40%
cyclic duration factor.

(b) Whenever the basis for motor or driven equipment ratings are not specified in the
corresponding mechanical specification sub-sections, maximum continuous motor
ratings shall be at least 10% above the maximum load demand of the driven
equipment under entire operating range including voltage and frequency variations.

TEMPERATURE RISE

Air cooled motors

70 deg. C by resistance method for both thermal class 130(B) & 155(F) insulation.
Water cooled

80 deg. C over inlet cooling water temperature mentioned elsewhere, by resistance method
for both thermal class 130(B) & 155(F) insulation.

TALCHER THERMAL POWER

TECHNICAL SPECIFICATION PAGE

PROJECT STAGE-IIl (2X660 MW) SECTION = VI. PART-B SUB SECTION-II-B-02 10F 4

EPC PACKAGE BID DOC NO : CS-4540-001A-2

MOTORS
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CLAUSE NO.

TECHNICAL REQUIREMENTS

6.00.00
6.01.00
6.01.01

6.01.02

6.01.03

6.01.04

6.02.00
6.02.01

6.02.02

6.03.00
7.00.00
7.01.00

7.02.00

7.03.00

OPERATIONAL REQUIREMENTS
Starting Time

For motors with starting time upto 20 secs. at minimum permissible voltage during starting,
the locked rotor withstand time under hot condition at highest voltage limit shall be at least
2.5 secs. more than starting time.

For motors with starting time more than 20 secs. and upto 45 secs. at minimum permissible
voltage during starting, the locked rotor withstand time under hot condition at highest voltage
limit shall be at least 5 secs. more than starting time.

For motors with starting time more than 45 secs. at minimum permissible voltage during
starting, the locked rotor withstand time under hot condition at highest voltage limit shall be
more than starting time by at least 10% of the starting time.

Speed switches mounted on the motor shaft shall be provided in cases where above
requirements are not met.

Torque Requirements

Accelerating torque at any speed with the lowest permissible starting voltage shall be at least
10% motor rated torque.

Pull out torque at rated voltage shall not be less than 205% of rated torque. It shall be 275%
for crane duty motors.

NOT USED.
DESIGN AND CONSTRUCTIONAL FEATURES

Suitable single phase space heaters shall be provided on motors rated 30KW and above to
maintain windings in dry condition when motor is standstill. Separate terminal box for space
heaters & RTDs shall be provided. However for flame proof motors, space heater terminals
inside the main terminal box may be acceptable.

All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed tube
ventilated (TETV) or Closed air circuit air cooled (CACA) type. However, motors rated
3000KW or above can be Closed air circuit water cooled (CACW). The method of movement
of primary and secondary coolant shall be self-circulated by fan or pump directly mounted
on the rotor of the main motor as per IEC 60034-6. However VFD driven motors can be
offered with forced cooling type with machine mounted fan or pump driven by separate
electric motor. Motors and EPB located in hazardous areas shall have flame proof
enclosures conforming to 1S:2148 as detailed below

(a) Fuel oil area . Group-1IIB

(b) Hydrogen generation : Group - lIC or (Group-l, Div-ll as per plant area
NEC) or (Class-1, Group-B, Div-ll as per NEMA
/IEC60034)

Winding and Insulation

Type : Electrolytic grade Copper conductor, Non-
hygroscopic, oil resistant, flame resistant Insulation.

Starting duty : Two hot starts in succession, with motor initially at
normal running temperature.

However, conveyor motors shall be suitable for 3
consecutive hot starts

Thermal class 155 (F) insulation.

The winding insulation process shall be total Vacuum
Presure Impregnated i.e resin poor method. The
lightning Impulse & interturn insulation surge
withstand level shall be as per IEC-60034 part-15.

11kV, 6.6 KV
& 3.3 kV AC
motors

TALCHER THERMAL POWER

TECHNICAL SPECIFICATION PAGE

PROJECT STAGE-IIl (2X660 MW) SECTION = VI. PART-B SUB SECTION-II-B-02 20F 4

EPC PACKAGE BID DOC NO : CS-4540-001A-2 MOTORS
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CLAUSE NO.

TECHNICAL REQUIREMENTS

7.04.00

7.05.00

7.06.00

7.07.00

7.09.00

7.10.00

7.11.00
7.12.00

7.13.00

7.14.00

7.15.00
8.00.00
10.00.00
10.01.00

240VAC, : Thermal Class ( F ) or better
415V AC &

220V DC

motors

Motors rated above 1000KW shall have insulated bearings/housing to prevent flow of shaft
currents.

Motors with heat exchangers shall have dial type thermometer with adjustable alarm
contacts to indicate inlet and outlet primary air temperature.

Noise level for all the motors shall be limited to 85 dB(A) except for BFP motor for which the
maximum limit shall be 90dB(A). Vibration shall be limited within the limits prescribed in
1S:12075 / IEC 60034-14 . Motors shall withstand vibrations produced by driven equipment.
HT motor bearing housings shall have flat surfaces, in both X and Y directions, suitable for
mounting vibration pads.

In HT motors, at least four numbers simplex / two numbers duplex platinum resistance type
temperature detectors shall be provided in each phase stator winding. Each bearing of HT
motor shall be provided with three numbers duplex RTDs connected to three numbers dual
input transmitters with display. However for air compressor, being high speed drive, each
motor bearing shall be provided with minimum two numbers of duplex RTDs connected to
two numbers dual input transmitters with display unit.7.08.00 Motor body shall have two
earthing points on diagonally opposite sides.

11 KV motors shall be offered with Separable Insulated Connector (SIC) as per IEEE 386.
The offered SIC terminations shall be provided with protective cover and trifurcating sleeves.
SIC termination kit shall be suitable for fault level of 25 KA for 0.17 seconds.

3.3/6.6 KV motors shall be offered with dust tight phase segregated double walled (metallic
as well as insulated barrier) Terminal box. Contractor shall provide termination kit for the
offered Terminal box. The offered Terminal Box shall be suitable for fault level of 250 MVA
for 0.12 sec. Removable gland plates of thickness 3 mm (hot/cold rolled sheet steel) or 4
mm (non magnetic material for single core cables) shall be provided.

The spacing between gland plate & centre of bottom terminal stud shall be as per Table-I.

All motors shall be so designed that maximum inrush currents and locked rotor and pullout
torque developed by them at extreme voltage and frequency variations do not endanger the
motor and driven equipment.

The motors shall be suitable for bus transfer schemes provided on the 11kV, 6.6 KV, 3.3 kV
/415V systems without any injurious effect on its life.

For motors rated 2000 KW & above, neutral current transformers of PS class shall be
provided on each phase in a separate neutral terminal box.

NOT USED

NOT USED

TYPE TEST

HT MOTORS

LIST OF TYPE TESTS TO BE CONDUCTED

The following type tests shall be conducted on each type and rating of HT motor
(a) No load saturation and loss curves upto approximately 115% of rated voltage
(b)

(c) Momentary excess torque test (subject to test bed constraint).
(d)

Measurement of noise at no load.

Full load test(subject to test bed constraint)
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10.02.00

10.03.00

10.04.00

(e) Temperature rise test at rated conditions. During heat run test, bearing temp.,
winding temp.,coolant flow and its temp. shall also be measured. In case the
temperature rise test is carried at load other than rated load, specific approval for
the test method and procedure is required to be obtained. Wherever ETD's are
provided, the temperature shall be measured by ETD's also for the record purpose.

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED
The following type test reports shall be submitted for each type and rating of HT motor

(a) Degree of protection test for the enclosure followed by IR, HV and no load run test.

(b) Terminal box-fault level withstand test for each type of terminal box of HT motors
only.

(c) Lightning Impulse withstand test on the sample coil shall be as per clause no. 4.3
IEC-60034, part-15

(d) Surge-withstand test on inter-turn insulation shall be as per clause no. 4.2 of IEC
60034, part-15

LT Motors

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating of LT motor
of above 100 KW only

1. Measurement of resistance of windings of stator and wound rotor.

2. No load test at rated voltage to determine input current power and speed

3. Open circuit voltage ratio of wound rotor motors ( in case of Slip ring motors)

4. Full load test to determine efficiency power factor and slip

5. Temperature rise test

6. Momentary excess torque test.

7. High voltage test

8. Test for vibration severity of motor.

9. Test for noise levels of motor(Shall be limited as per clause no 7.06.00 of this
section)

10. Test for degree of protection and

11. Overspeed test.

12. Type test reports for motors located in fuel oil area having flame proof enclosures

as per IS 2148 / IEC 60079-1

All acceptance and routine tests as per the specification and relevant standards shall be
carried out. Charges for these shall be deemed to be included in the equipment price.

The type test reports once approved for any projects shall be treated as reference. For
subsequent projects of NTPC, an endorsement sheet will be furnished by the manufacturer
confirming similarity and “No design Change”. Minor changes if any shall be highlighted on
the endorsement sheet.
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1.00.00 CODES AND STANDARDS

1.01.00 All standards, specifications and codes of practice referred to herein shall be the latest
editions including all applicable official amendments and revisions as on date of opening of
bid. In case of conflict between this specification and those (IS codes, standards, etc.)
referred to herein, the former shall prevail. All work shall be carried out as per the following
standards/ codes as applicable .

1S:513 Cold rolled low carbon steel sheets and strips.

1S:802 Code of practice for the use of Structural Steel in Overhead
Transmission Line Towers.

1S:1079 Hot Rolled carbon steel sheet & strips

1S:1239 Mild steel tubes, tubulars and other wrought steel flttings

1S:1255 Code of practice for installation and maintenance of power
cables upto and including 33 KV rating

1S:1367 Part-13 Technical supply conditions for threaded Steel fasteners. (Hot
dip galvanized coatings on threaded fasteners).

1S:2147 Degree of protection provided by enclosures for low voltage
switchgear and control gear

1S:2309 Code of Practice for the protection of building and allied
structures against lightning.

1S:2629 Recommended practice for hot dip galvanising of iron & steel

1S:2633 Method for testing uniformity of coating on zinc coated articles.

1S:3043 Code of practice for Earthing

1S:3063 Fasteners single coil rectangular section spring washers.

1S:6745 Methods for determination of mass of zinc coating on zinc coated
iron & steel articles.

1S:8308 Compression type tubular in- line connectors for aluminium
conductors of insulated cables

1S:8309 Compression type tubular terminal ends for aluminium
conductors of insulated cables.

1S:9537 Conduits for electrical installation.

1S:9595 Metal - arc welding of carbon and carbon manganese steels -
recommendations.

1S:13573 Joints and terminations for polymeric cables.

BS:476 Fire tests on building materials and structures

IEEE:80 IEEE guide for safety in AC substation grounding

IEEE: 142 Grounding of Industrial & commercial power systems

DIN 46267 (Part-1l) Non tension proof compression joints for Aluminium conductors.

DIN 46329 Cable lugs for compression connections, ring type ,for
Aluminium conductors

BS:6121 Specification for mechanical Cable glands for elastomers and
plastic insulated cables.
Indian Electricity Act.
Indian Electricity Rules.

1.02.00 Equipment complying with other internationally accepted standards such as IEC, BS, DIN,
USA, VDE, NEMA etc. will also be considered if they ensure performance and
constructional features equivalent or superior to standards listed above. In such a case, the
Bidder shall clearly indicate the standard(s) adopted, furnish a copy in English of the latest
revision of the standards alongwith copies of all official amendments and revisions in force
as on date of opening of bid and shall clearly bring out the salient features for comparison.

|
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2.01.11

3.00.00
3.01.00

3.01.01

3.01.02

3.01.03

3.01.04

3.01.05

3.02.00

3.02.01

3.02.02

Conscious exceptions to the above guidelines may be accepted under special conditions
but suitable measures should be taken at such location to:
o Meet all safety requirements
e Safeguard against fire hazards, mechanical damage, flooding of water, oil
accumulation, electrical faults/interferences, etc
EQUIPMENT DESCRIPTION

Cable trays, Fittings & Accessories

Cable trays shall be ladder/perforated type as specified complete with matching fittings (like
brackets, elbows, bends, reducers, tees, crosses, etc.) accessories (like side coupler plates,
etc. and hardware (like bolts, nuts, washers, G.I. strap, hook etc.) as required. Cable tray
shall be ladder type for power & control cables and perforated for instrumentation cables.

Cable trays, fittings and accessories shall be fabricated out of rolled mild steel sheets free
from flaws such as laminations, rolling marks, pitting etc. These (including hardware) shall
be hot dip galvanized as per Clause No. 3.13.00 of this chapter.

Cable trays shall have standard width of 150 mm, 300 mm & 600 mm and standard lengths
of 2.5 metre. Thickness of mild steel sheets used for fabrication of cable trays and fittings
shall be 2 mm. The thickness of side coupler plates shall be 3 mm.

Cable troughs shall be required for branching out few cables from main cable route. These
shall be U-shaped, fabricated of mild steel sheets of thickness 2 mm and shall be hot dip
galvanised as per Clause No. 3.13.00 of this chapter. Troughs shall be standard width of 50
mm & 75 mm with depth of 25 mm.

The tolerance for cable tray and accessories shall be as per IS 2102 (Part-1).
Tolerance Class: - Coarse

Support System for Cable Trays

Cable tray support system shall be pre-fabricated out of single sheet as per enclosed tender
drawings.

Support system for cable trays shall essentially comprise of the two components i.e. main

support channel and cantilever arms. The main support channel shall be of two types : (i)

C1:- having provision of supporting cable trays on one side and (ii) C2:-having provision of

supporting cable trays on both sides. The support system shall be the type described

hereunder

a. Cable supporting steel work for cable racks/cables shall comprise of various
channel sections, cantilever arms, various brackets, clamps, floor plates, all
hardwares such as lock washers, hexagon nuts, hexagon head bolt, support hooks,
stud nuts, hexagon head screw, channel nut, channel nut with springs, fixing studs,
etc.

b. The system shall be designed such that it allows easy assembly at site by using
bolting. All cable supporting steel work, hardwares fitings and accessories shall be
prefabricated factory galvanised.

C. The main support and cantilever arms shall be fixed at site using necessary
brackets, clamps, fittings, bolts, nuts and other hardware etc. to form various
arrangements required to support the cable trays. Welding of the components shall
not be allowed. However, welding of the bracket (to which the main support channel
is bolted) to the overhead beams, structural steel, insert plates or reinforcement
bars will be permitted. Any cutting or welding of the galvansied surface shall be
brushed and red lead primer, oil primer & aluminium paint shall be applied
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3.02.03

3.02.04

3.03.00

3.03.01

d. All steel components, accessories, fittings and hardware shall be hot dip galvanised
after completing welding, cutting, drilling and other machining operation.

e. The typical arrangement of flexible support system is shown in the enclosed
drawings and described briefly below:
The main support channel and cantilever arms shall be fabricated out of 2.5 thick
rolled steel sheet conforming to IS 1079.

f. Cantilever arms of 320 mm, 620mm and 750 mm in length are required, and shall
be as shown in the enclosed drawing. The arm portion shall be suitable for
assembling the complete arm assembly on to component constructed of standard
channel section. The back plate shall allow sufficient clearance for fixing bolt to be
tightened with tray in position.

g. Support system shall be able to withstand

weight of the cable trays

weight of the cables (75 Kg/Metre run of each cable tray)
Concentrated load of 75 Kg between every support span.
Factor of safety of minimum 1.5 shall be considered.

L[]

e o o

The size of structural steel members or thickness of sheet steel of main support channel
and cantilever arms and other accessories as indicated above or in the enclosed drawings
are indicative only. Nevertheless, the support system shall be designed by the bidder to fully
meet the requirements of type tests as specified. In case the system fails in the tests, the
components design modification shall be done by the Bidder without any additional cost to
the Employer. The bidder shall submit the detailed drawings of the system offered by him
alongwith the bid.

Four legged structure shall be provided wherever there is change in elevation and change in
direction

Pipes, Fittings & Accessories

Pipes offered shall be complete with fittings and accessories (like tees, elbows, bends,
check nuts, bushings, reducers, enlargers, coupling caps, nipples etc.) The size of the pipe
shall be selected on the basis of maximum 40% fill criteria
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3.03.02

3.03.03

3.03.04

3.03.05

3.03.06

3.04.00
3.04.01

Gl Pipes shall be of medium duty as per IS: 1239
Duct banks shall be High Density PE pipes encased in PCC (10% spare of each size,
subject to minimum one) with suitable water-proof manholes.

Hume pipes shall be NP3 type as per IS 458.

TERNE Coated Flexible Steel Conduits shall be water proof and rust proof made of heat
resistant lead coated steel. Conduit diameter shall be uniform throughout its length. Internal
surface of the conduit shall be free from burrs and sharp edges. Conduits shall be complete
with necessary accessories for proper termination of the conduit with junction boxes and
lighting fixtures

HDPE pipes and conduits shall be PE-80, PN-10 type as per IS 4984/IS 8008 part-I.

Junction Boxes

Junction box shall be made of Fire retardant material. Material of JB shall be Thermoplastic
or thermosetting or FRP type. The box shall be provided with the terminal blocks, mounting
bracket and screws etc. The cable entry shall be through galvanized steel conduits of
suitable diameter. The JB shall have suitable for installing glands of suitable size on the
bottom of the box. The JB shall be suitable for surface mounting on ceiling/structures. The
JB shall be of grey color RAL 7035. All the metal parts shall be corrosion protected. Junction
box surface should be such that it is free from crazings, blisterings, wrinkling, colour
blots/striations. There should not be any mending or repair of surface. JB’s will be provided
with captive screws so that screws don'’t fall off when cover is opened. JB’s mounting
brackets should be of powder coated MS. Type test reports for the following tests shall be
furnished:-

(a) Impact resistance for impact energy of 2 Joules (IKO7)as per BS EN50102
(b) Thermal ageing at 70deg C for 96 hours as per IEC60068-2-2Bb.
(c) Class of protection shall be IP 55.

(d) HV test.
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3.06.00 Cable glands
3.06.01 Cable shall be terminated using double compression type cable glands. Testing
requirements of Cable glands shall conform to BS:6121 and gland shall be of robust
construction capable of clamping cable and cable armour (for armoured cables) firmly
without injury to insulation. Cable glands shall be made of heavy duty brass machine
finished and nickel chrome plated. Thickness of plating shall not be less than 10 micron. All
washers and hardware shall also be made of brass with nickel chrome plating Rubber
components shall be of neoprene or better synthetic material and of tested quality. Cable
glands shall be suitable for the sizes of cable supplied/erected.
3.07.00 Cable lugs/ferrules
3.07.01
Cable lugs/ferrules shall be solderless crimping type suitable for power and control cables
as per the DIN 46239. Aluminium solderless crimping lugs/ ferrules shall be used for
Aluminium cables and Copper lugs/ferrules shall be used for Copper cables. Bimetallic
washers or bimetallic type lugs shall be used for bimetallic connections.
Crimping tool for crimping (from 1.5sqmm cable to 630sgmm cables) above mentioned lugs
shall be of Hexagonal Type crimp profile, with suitable die of crimp match code.
Characteristics of crimping tool:
1) To should generate enough pressure to pass pull out test as per IEC 61238-1. Relevant
type test to be produced for the sizes specified in the tender.
2) Tool die shall be replaceable for assorted sizes and crimp code to be mentioned on both
part the die.
3) Tool should be compliant of testing according to IEC, UL and GS standards.
I Tool shall have features such as:
. Auto retraction system
. Manual retraction stop.
. Feedback signals for improper pressure
. Better battery capacity and with status display
| . Flexible and rotating head for easy crimping.
3.08.00 Trefoil clamps
3.08.01 Trefoil clamps for single core cables shall be pressure die cast aluminum or fibre glass or
nylon and shall include necessary fixing accessories like G.I. nuts, bolts, washers, etc.
Trefoil clamps shall have adequate mechanical strength, when installed at 1 mtr intervals, to
withstand the forces generated by the peak value of maximum system short circuit current.
3.09.00 Cable Clamps & Ties
3.09.01 The cable clampsities required to clamp multicore cables shall be of SS-316 material, 12mm
| wide, polyster coated ladder lock type. The clampsl/ties shall have self locking arrangement
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB SECTION-B-10
STAGE-Il (2X660 MW) SECTION - VI, PART-B CABLING, EARTHING & GP:P;
EPC PACKAGE BID DOC NO : CS-4540-001A-2 LIGHTNING PROTECTION

288 of 445




CLAUSE NO.

TECHNICAL REQUIREMENTS

3.10.00

3.10.01

3.11.00

3.12.00
3.12.01

3.12.02

3.13.00

3.13.01

4.00.00

4.01.00

4.01.01

4.01.02

& shall have sufficient strength. The cable clamps/ties shall be supplied in finished individual
pieces of suitable length to meet the site requirements.

Receptacles

Receptacles boxes shall be fabricated out of MS sheet of 2mm thickness and hot dipped
gavanised or of die-cast aluminium alloy of thickness not less than 2.5 mm. The boxes shall
be provided with two nos. earthing terminals, gasket to achieve IP55 degree of protection,
terminal blocks for loop-in loop-out for cable of specified sizes, mounting brackets suitable
for surface mounting on wall/column/structure, gland plate etc. The ON-OFF switch shall be
rotary type heavy duty, double break,AC23 category, suitable for AC supply. Plug and
Socket shall be shrouded Die-cast aluminium. Socket shall be provided with lid safety cover.
Robust mechanical interlock shall be provided such that the switch can be put ON only
when the plug is fully engaged and plug can be withdrawn only when the switch is in OFF
position. Also cover can be opened only when the switch is in OFF position. Wiring shall be
carried out with 1100 V grade PVC insulated stranded aluminium/copper wire of adequate
size. The Terminal blocks shall be of 1100 V grade. The Terminal blocks shall be of 1100 V
grade made up of unbreakable polymide 6.6 grade with adequate current rating and size.
The welding receptacles shall be provided with RCCB/RCD of 30mA sensitivity having
facility for manual testing/checking of operation of RCCB/RCD. Location and Minimum no of
RC type receptacle TG and SG area shall be provided as per Annex-l attached.

Cable Drum Lifting Jack

The jack for cable drum lifting shall be of screw type with 10 ton capacity. The cable drum
jacks shall be manufactured from fabricated steel. The spindles supplied with the cable
drum jack shall be manufactured using BSEN-24 grade steel bar with locking collars. Jack
nests shall be of SG cast steel. Cable drum jack supplied shall have undergone load testing
and reports for the same shall be submitted. At least Two Nos. of jacks shall be supplied for
NTPC use. Contractor has to make arrangements for his own jacks for cable
reeling/unreeling under his scope of installation.

Galvanising

Galvanising of steel components and accessories shall conform to 1S:2629 , 1S4759 &
1S:2633. Additionally galvanising shall be uniform, clean smooth, continuous and free from
acid spots.

The amount of zinc deposit over threaded portion of bolts, nuts, screws and washers shall
be as per 1S:1367 . The removal of extra zinc on threaded portion of components shall be
carefully done to ensure that the threads shall have the required zinc coating on them as
specified

Welding
The welding shall be carried out in accordance with 1S:9595. All welding procedures and
welders qualification shall also be followed strictly in line with 1S:9595

INSTALLATION
Cable tray and Support System Installation

Cables shall run in cable trays mounted horizontally or vertically on cable tray support
system which in turn shall be supported from floor, ceiling, overhead structures, trestles,
pipe racks, trenches or other building structures.

Horizontally running cable trays shall be clamped by bolting to cantilever arms and vertically
running cable trays shall be bolted to main support channel by suitable bracket/clamps on
both top and bottom side rails at an interval of 2000 mm in general. For vertical cable
risers/shafts cable trays shall be supported at an interval of 1000mm in general. Fixing of
cable trays to cantilever arms or main support channel by welding shall not be accepted.
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4.01.03

4.01.04

4.01.05

4.01.06

4.01.07

4.02.00

4.02.01

4.02.02

4.02.03

4.02.04

4.02.05

Cable tray installation shall generally be carried out as per the approved guidelines/
drawings. Vendor shall design the support system along with tray, spacing etc in line with
tray loadings/drawings.

The cantilever arms shall be positioned on the main support channel with a minimum
vertical spacing of 300 mm unless otherwise indicated.

The contractor shall fix the brackets/ clamps/ insert plates using anchor fasteners. Minimum
size of anchor fasteners shall be M 8 X 50 and material shall be stainless steel grade 316 or
better. Anchor fastener shall be fixed as recommended by manufacturer and as approved
by site engineer. For brick wall suitable anchor fasteners shall be used as per the
recommendations of manufacturer. Make of anchor fasteners subject to QA approval and
the same shall be finalized at pre-award stage.

All cable way sections shall have identification, designations as per cable way layout
drawings and painted/stenciled at each end of cable way and where there is a branch
connection to another cable way. Minimum height of letter shall be not less than 75 mm. For
long lengths of trays, the identification shall be painted at every 10 meter. Risers shall
additionally be painted/stenciled with identification numbers at every floor.

In certain cases it may be necessary to site fabricate portions of trays, supports and other
non standard bends where the normal prefabricated trays, supports and accessories may
not be suitable. Fabricated sections of trays, supports and accessories to make the
installation complete at site shall be neat in appearance and shall match with the
prefabricated sections in the dimensions. They shall be applied with one coat of red lead
primer, one coat of oil primer followed by two finishing coats of aluminium paint.

In fire prone areas, like Boiler, TG, fuel oil area and any other strategic location etc, fire
retardant paint to be applied after installation cables.

Conduits/Pipes/Ducts Installation

The Contractor shall ensure for properly embedding conduit pipe sleeves wherever
necessary for cabling work. All openings in the floor/roof/wall / cable tunnel/cable trenches
made for conduit installation shall be sealed and made water proof by the Contractor.

Gl pull wire of adequate size shall be laid in all conduits before installation. Metallic conduit
runs at termination shall have two lock nuts wherever required for junction boxes etc.

Conduit runs/sleeves shall be provided with PVC bushings having round edge at each end.
All conduits/pipes shall have their ends closed by caps until cables are pulled. After cables
are pulled, the ends of conduits/pipes shall be sealed with Glass wool/Cement Mortar/Putty
to prevent entrance of moisture and foreign material

Exposed conduit/pipe shall be adequately supported by racks, clamps, straps or by other
approved means. Conduits /pipe support shall be installed square and true to line and grade
with an average spacing between the supports as given below, unless specified otherwise

Conduit /pipe size (dia). Spacing
Upto 40 mm 1M

50 mm 20M
65-85 mm 25M
100 mm and above 3.0M

For bending of conduits, bending machine shall be arranged at site by the contractor to
facilitate cold bending. The bends formed shall be smooth.

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB SECTION-B-10

Page

STAGE-IIl (2X660 MW) SECTION - VI, PART-B CABLING, EARTHING & 8 of 21

EPC PACKAGE BID DOC NO : CS-4540-001A-2 LIGHTNING PROTECTION

290 of 445




CLAUSE NO.

TECHNICAL REQUIREMENTS

4.03.00

4.03.01

4.04.00
4.04.01

4.04.02

4.04.03

4.04.04

4.04.05
4.04.06

4.04.07

Junction Boxes Installation

Junction boxes shall be mounted at a height of 1200mm above floor level or as specified in
the drawings and shall be adequately supported/mounted on masonry wall by means of
anchor fasteners/ expandable bolts or shall be mounted on an angle, plate or other
structural supports fixed to floor, wall, ceiling or equipment foundations.

Cable Installation

Cable installation shall be carried out as per 1S:1255 and other applicable standards.

For Cable unloading, pulling etc following guidelines shall be followed in general:

a) Cable drums shall be unloaded, handled and stored in an approved manner on hard
and well drained surface so that they may not sink. In no case shall be drum be
stored flat i.e. with flange horizontal. Rolling of drums shall be avoided as far as
possible. For short distances, the drums may be rolled provided they are rolled
slowly and in proper direction as marked on the drum. In absence of any indication,
the drums may be rolled in the same direction as it was rolled during taking up the
cables. For unreeling the cable, the drum shall be mounted on suitable jacks or on
cable wheels and shall be rolled slowly so that cable comes out over the drum and
not from below. All possible care shall be taken during unreeling and laying to avoid
damage due to twist, kink or sharp bends. Cable ends shall be provided with sealed
plastic caps to prevent damage and ingress of moisture.

b) While laying cable, ground rollers shall be used at every 2 meter interval to avoid
cable touching ground. The cables shall be pushed over the rollers by a gang of
people positioned in between the rollers. Cables shall not be pulled from the end
without having intermediate pushing arrangements. Pulling tension shall not exceed
the values recommended by cable manufacturer. Selection of cable drums for each
run shall be so planned so as to avoid using straight through joints. Care should be
taken while laying the cables so as to avoid damage to cables. If any particular
cable is damaged, the same shall be repaired or changed to the satisfaction of
Project Manager.

Cables shall be laid on cable trays strictly in line with cable schedule

Power and control cables shall be laid on separate tiers inline with the approved
guidelines/drawings. The laying of different voltage grade cables shall be on different tiers
according to the voltage grade of the cables. In horizontal tray stacks, H.T. cables shall be
laid on top most tier and cables of subsequent lower voltage grades on lower tiers of trays.
Single core cable in trefoil formation shall be laid with a distance of four times the diameter
of cable between trefoil center lines and clamped at every one metre. All multicore cables
shall be laid in touching formation. Power and control cables shall be secured fixed to
trays/support with cable clamps/ties with self locking arrangement. For horizontal trays
arrangements, multicore power cables and control cables shall be secured at every five
meter interval. For vertical tray arrangement, individual multicore power cables and control
cables shall be secured at every one meter. After completion of cable laying work in the
particular vertical tray, all the control cables shall be binded to trays/supports by cable
clamps/ties with self locking arrangement at every five meter interval and at every bend.
Fibre Optical cable shall be laid in trenches/trays or as decided by Employer.

Bending radii for cables shall be as per manufacturer's recommendations and 1S:1255.
Where cables cross roads/rail tracks, the cables shall be laid in hume pipe/ HDPE pipe.
No joints shall be allowed in trip circuits, protection circuits and CT/PT circuits. Also joints in

critical equipment in main plant area shall not be permitted. Vendor shall identify and
accordingly procure the cable drum length.
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TECHNICAL REQUIREMENTS

4.04.08

4.04.09

4.04.10

4.04.11

4.04.12

4.04.13

4.04.14

4.04.15

In each cable run some extra length shall be kept at suitable point to enable one LT/two HT
straight through joints to made, should the cable develop fault at a later stage. Control cable
termination inside equipment enclosure shall have sufficient lengths so that shifting of
termination in terminal blocks can be done without requiring any splicing.

Wherever few cables are branching out from main trunk route troughs shall be used.

Wind loading shall be considered for designing support as well Cable trays wherever
required.

Where there is a considerable risk of steam, hot oil or mechanical damage cable routes
shall be protected by barriers or enclosures.

The installation work shall be carried out in a neat workman like manner & areas of work
shall be cleaned of all scraps, water, etc. after the completion of work in each area every
day. Contractor shall replace RCC/Steel trench covers after the Installation work in that
particular area is completed or when further work is not likely to be taken up for some time.

Separation

At least 300mm clearance shall be provided between:
- HT power & LT power cables,

- LT power & LT control/instrumentation cables,

Segregation

1) Segregation means physical isolation to prevent fire jumping.

2) All cables associated with the unit shall be segregated from cables of other units.

3) Interplant cables of station auxiliaries and unit critical drives shall be segregated in
such a way that not more than half of the drives are lost in case of single incident of
fire. Power and control cables for AC drives and corresponding emergency AC or
DC drives shall be laid in segregated routes. Cable routes for one set of auxiliaries
of same unit shall be segregated from the other set.

4) In switchyard, control cables of each bay shall be laid on separate racks/trays.

Minimum number of spare cores required to be left for interconnection in control cables shall
be as follows:
Minimum number of spare cores required to be left for interconnection in control cables shall
be as follows:
No. of cores in cable No. of spare cores
2C,3C NIL

5C 1
7C-10C 2
14C and above 3
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TECHNICAL REQUIREMENTS

4.04.17

4.04.18

4.05.00
4.05.01

4.05.02

4.05.03

4.05.04

4.05.05

4.05.06

5.00.00

5.01.00

Cable tags shall be provided on all cables at each end (just before entering the equipment
enclosure), on both sides of a wall or floor crossing, on each duct/conduit entry, and at
every 20 meters in cable tray/trench runs. Cable tags shall also be provided inside the
switchgear, motor control centers, control and relay panels etc. where a number of cables
enter together through a gland plate. Cable tag shall be of rectangular shape for power
cables and control cables. Cable tag shall be of 2 mm thick aluminum with number punched
on it and securely attached to the cable by not less than two turns of 20 SWG Gl wire
conforming to 1S:280. Alternatively, the Contractor may also provide cable tags made of
nylon, cable marking ties with cable number heat stamped on the cable tags. The cable tag
requirements mentioned above shall prevail over Tag requirements mentioned elsewhere in
this document for HT power, LT power & control cables.

While crossing the floors, unarmoured cables shall be protected in conduits upto a height of
500 mm from floor level if not laid in tray.

Cable Terminations & Connections

The termination and connection of cables shall be done strictly in accordance with cable
termination kit manufacturer" instructions, drawings and/or as directed by Project Manager.
Cable jointer shall be qualified to carryout satisfactory cable jointing/termination. Contractor
shall furnish for review documentary evidence/experience reports of the jointers to be
deployed at site.

Work shall include all clamps, fittings etc. and clamping, fitting, fixing, plumbing, soldering,
drilling, cutting, taping, preparation of cable end, crimping of lug, insulated sleeving over
control cable lugs, heat shrinking (where applicable), connecting to cable terminal, shorting
and grounding as required to complete the job to the satisfaction of the Project Manager.

The equipment will be generally provided with undrilled gland plates for cables/conduit
entry. The Contractor shall be responsible for punching of gland plates, painting and
touching up. Holes shall not be made by gas cutting. The holes shall be true in shape. All
cable entry points shall be sealed and made vermin and dust proof. Unused openings shall
be effectively sealed by 2mm thick aluminium sheets.

Control cable cores entering control panel/switchgear/MCC/miscellaneous panels shall be
neatly bunched, clamped and tied with self locking type nylon cable ties with de interlocking
facility to keep them in position.

All the cores of the control cable to be terminated shall have identification by providing
ferrules at either end of the core, each ferrule shall be indelible, printed single tube ferrule
and shall include the complete wire number and TB number as per the drawings. The ferrule
shall fit tightly on the core. Spare cores shall have similar ferrules with suffix sp1, sp2, —etc
along with cable numbers and coiled up after end sealing.

All cable terminations shall be appropriately tightened to ensure secure and reliable
connections.

EARTHING SYSTEM

Earthing system shall be in strict accordance with 1S:3043 and Indian Electricity Rules/Acts

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB SECTION-B-10
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TECHNICAL REQUIREMENTS

The earthing system shall be designed for a life expectancy of at least forty (40) years, for a
system fault current of 63 kA for 1.0 sec. The minimum rate of corrosion of steel for
selection of earthing conductor shall be 0.12mm per year.

Earthing system network/earthmat shall be interconnected mesh of mild steel rods buried in
ground in the plant. All areas under contractor scope of supply shall be interconnected
together by minimum two parallel conductors. The Contractor shall furnish the detailed
design and calculations for Employer's approval. Contractor shall obtain all necessary
statutory approvals for the system. All the columns shall be earthed by nearby risers and
earthmat grid spacing shall be maximum 10 mts. Minimum two nos of risers shall be
provided for each equipment in SG area. Separate dedicated riser shall be provided for C&l
earthing purpose and also for Lightning down conductor connection purpose. Sufficient nos
of risers near the equipment shall be provided as per the system requirement. Ring type
earthing around the offsite building shall be provided with interconnection of with main grid
at minimum two points.

5.02.00 The earth conductors shall be free from pitting, laminations, rust, scale and other electrical,
mechanical defects
5.04.00 The sizes of earthing conductors for various electrical equipments shall be as below:
Equipment Earth conductor Earth conductor above
buried in earth ground level & in built-
up trenches
a) Main earth grid Min 40 mm dia. MS 65 x 8mm GS flat
rod or as per actual
calculation whichever is more
b) 33kV/11kV/6.6kV/3.3 kV/ - 65 x 8mm GS flat
switchgear equipment and
415V switchgear
c) 415V MCC!/ Distribution - 50 x Bmm GS flat
boards / Transformers
d) LT Motors above 125 KW 50 x 6mm GS flat
25 KW to 125 KW - 25 x 6mm GS flat
1KW to 25 KW - 25 x 3mm GS flat
Fractional House power motor - 8 SWG GS wire
e) Control panel & control desk - 25 x 3 mm GS flat
f) Push button station / Junction -—- 8 SWG Gl wire
Box
g) Columns, structures, cable 50 x 6mm GS flat
trays and bus ducts enclosures
h) Crane, rails, rail tracks & other 25 x 6mm GS flat
non-current carrying metal parts
5.05.00 Metallic frame of all electrical equipment shall be earthed by two separate and distinct
connections to earthing system, each of 100% capacity, Crane rails, tracks, metal pipes and
| conduits shall also be effectively earthed at two points. Steel RCC columns, metallic stairs,
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB SECTION-B-10
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5.06.00

5.09.00

5.10.00

5.11.00

5.12.00

5.13.00

5.14.00

5.15.00

5.16.00

and rails etc. of the building housing electrical equipment shall be connected to the nearby
earthing grid conductor by one earthing ensured by bonding the different sections of hand
rails and metallic stairs. Metallic sheaths/screens, and armour of multi-core cables shall be
earthed at both ends. Metallic Sheaths and armour of single core cables shall be earthed at
switchgear end only unless otherwise approved. Every alternate post of the switchyard
fence shall be connected to earthing grid by one GS flat and gates by flexible lead to the
earthed post. Railway tracks within the plant area shall be bonded across fish plates and
connected to earthing grid at several locations. Portable tools, appliances and welding
equipment shall be earthed by flexible insulated cable.

Each continuous laid lengths of cable tray shall be earthed at minimum two places by G.S.
flats to earthing system, the distance between earthing points shall not exceed 30 meter.
Wherever earth mat is not available, necessary connections shall be done by driving an
earth electrode in the ground

Connections between earth leads and equipment shall normally be of bolted type. Contact
surfaces shall be thoroughly cleaned before connections. Equipment bolted connections
after being tested and checked shall be painted with anti corrosive paint/compound.

Suitable earth risers as approved shall be provided above finished floor/ground level, if the
equipment is not available at the time of laying of main earth conductor.

Connections between equipment earthing leads and between main earthing conductors
shall be of welded type. For rust protection the welds should be treated with red lead
compound and afterwards thickly coated with bitumen compound. All welded connections
shall be made by electric arc welding.

Resistance of the joint shall not be more than the resistance of the equivalent length of
conductors.

Earthing conductors buried in ground shall be laid minimum 600 mm below grade level
unless otherwise indicated in the drawing. Back filling material to be placed over buried
conductors shall be free from stones and harmful mixtures. Back filling shall be placed in
layers of 150 mm.

Earthing conductors embedded in the concrete floor of the building shall have approximately
50 mm concrete cover.

A minimum earth coverage of 300 mm shall be provided between earth conductor and the
bottom of trench/foundation/underground pipes at crossings. Earthing conductors crossings
the road can be installed in pipes. Wherever earthing conductor crosses or runs at less than
300 mm distance along metallic structures such as gas, water, steam pipe lines, steel
reinforcement in concrete, it shall be bonded to the same.

Earthing conductors along their run on columns, walls, etc. shall be supported by suitable
welding / cleating at interval of 1000mm and 750mm respectively.
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DE-1B | LT MOTORS
A. GENERAL
5. Manufacturer & Country of origin. (Shall be as per

approved QA make)

6. Equipment driven by motor

7. Motor type

8. Quantity

B. DESIGN AND PERFORMANCE DATA

18. Frame size

19. Type of duty

20. Type of enclosure /Method of cooling/ Degree of

21. Applicable standard to which motor generally

22, Efficiency class as per IS 12615

23. (a)Whether motor is flame proof Yes/No
(b)If yes, the gas group to which it conforms as
per 1S:2148

24, Type of mounting

25. Direction of rotation as viewed from DE END

26. Standard continuous rating at 40 deg.C. ambient
temp. as per Indian Standard (KW)

27. Derated rating for specified normal condition i.e.
50 deg. C ambient temperature (KW)

28. Maximum continuous load demand of driven

29. Rated Voltage (volts)

30. Permissible variation of :
a. Voltage (Volts)
b. Frequency (Hz)
c. Combined voltage and frequency

31. Rated speed at rated voltage and

32. At rated Voltage and frequency:

a. Full load current
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b. No load current

33.

Power Factor at

a. 100% load

b. NO load

c. Starting.

34.

Efficiency at rated voltage and frequrecy,

a.100% load

b. 75% load

c. 50% load

35.

Starting current (amps) at

a. 100 % voltage

b. 85% voltage

c. 80% voltage

36.

Minimum permissible starting Voltage (Volts)

37.

Starting time with minimum permissible voltage

a. Without driven equipment coupled

b. With driven equipment coupled

38.

Safe stall time with 100% and 110% of rated

a. From hot condition

b. From cold condition

39.

Torques :

a. Starting torque at min. permissible voltage(kg-

b. Pull up torque at rated voltage.

c. Pull out torque

d. Min accelerating torque (kg.m) available

e.Rated torque (kg.m)

40.

Stator winding resistance per phase (ohms at 20

41.

GD2 value of motors
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42.

No of permissible successive starts when motor is
in hot condition

43.

Locked Rotor KVA Input

44,

Locked Rotor KVA/KW

45.

Vibration limit :Velocity (mm/s)

46.

Noise level limit (dBA)

CONSTRUCTIONAL FEATURES

Stator winding insulation

a. Class & Type

b. Winding Insulation Process

c. Tropicalised (Yes/No)

d. Temperature rise over specified maximum
ambient temperature of 50 deg C

e. Method of temperature measurement

f. Stator winding connection

Main Terminal Box

a. Type

b. Location(viewed from NDE side)

c. Entry of cables(bottom/side)

d. Recommended cable size(To be matched with
cable size envisaged by owner)

e. Fault level (MVA),Fault level duration(sec)

f. Cable glands & lugs details (shall be suitable for

Type of DE/NDE Bearing

Motor Paint shade

Weight of

a. Motor stator (KG)

b. Motor Rotor (KG)

c. Total weight (KG)
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List of accessories.

L

Space Heaters (Applicable for 30 KW & above
motor) (Nos./Power in watts/supply voltage)

Terminal Box for Space Heater (Yes/No)

Speed switch (Yes/No)

Insulation of bearing (Yes/No)

Noise reducer(Yes/No)

Grounding pads

i) No and size on motor body

ii) Nos on terminal Box

Vibration pads

i) Nos and size

i) Location

Any other fitments

List of curves.

-_

Torque speed characteristic of the motor

Thermal withstand characteristic

Starting. current Vs. Time

Starting. current Vs speed

P.F. and Effi. Vs Load

mjo ke In

Additional Data to be filled for each rating of
DC Motor

-_—

Rated armature voltage (Volt)

Rated field excitation (Amp)

Permissible % variation in voltage

Minimum Permissible Starting voltage (volt)

IS IE R

At rated voltage

i)Full load Armature current.(Amp)

299 of 445




CLAUSE NO.

Bidder's Name ...........ocevvviiininne.

ii)Full load Field current (Amp)

iii)No load Armature current (Amp)

6. Full load Field current (Amp)

7. No load Aramature current (Amp)

8. Minimum permissible field current(Amp) to avoid
i) Maximum permissible voltage
ii) Rated voltage
iii) Minimum Permissible Voltage

9. Resistance (indicative Values) in ohm
i)Armature winding(Arm + IP + Series) at 25
ii) Field Winding at 25 deg. C

10.. Inductance (indicative values)
i) Armature winding
ii) Field winding

11 Value of trimmer resistance (ohm) to be
connected in series with the shunt field to
i) 220V DC
ii) 250V DC
i) 187V DC

12 Value of the external resistance (ohm)required to
be connected in series with armature during
starting only

13 Technical data sheet for external resistance box

14 GA drawing of motor

15 Starting time calculation

16 Starter resistance design calculation

17 Electrical connection diagram of motor
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