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�
�
1.0 GENERAL 

1.1 This specification covers the manufacture, inspection & testing at vendor’s works and delivery to site of conduits,  
pipes and their fittings for electrical installation.

2.0 CODES AND STANDARDS

2.1 The material, constructional features and various processes involved in manufacture shall comply with currently 
applicable Indian Standards.

2.2 The following Indian Standards shall be applicable, in general. However if Data Sheet A specifies conformance to 
other international standards, the equivalent IEC/BS/other standards shall be considered.  

a)  IS:9537 (All Parts) Conduits for electrical installation.

b)  IS:3480  Flexible steel conduits for electrical wiring.

c)  IS:6946  Flexible non-metallic conduits for electrical installation.

d)  IS:1239  Mild steel tubes, tubulars and other wrought steel fittings.
    (for size above 63mm dia of rigid conduits)

e)  IS:2667  Fittings for rigid steel conduits for electrical wiring.

 f)  IS:3837  Accessories for rigid steel conduits for electrical wiring.

g)  IS:3419  Fittings for rigid non-metallic conduits.

h)  IS:6005  Code of practice for phostating iron & steel.

i)  IS:2629  Recommended practice for hot dip galvanizing on iron and steel.

j)  IS:4759  Specification for hot dip zinc coatings on structural steel and allied 
products.

k)  IS:6745  Methods for determination of mass of zinc coating on zinc coated iron 
and steel articles.

3.0 DESIGN REQUIREMENTS AND CONSTRUCTIONAL FEATURES 

The conduit and conduit accessories shall include conduit plugs & caps, gaskets and box cover etc in addition to 
any specific requirement given in Data Sheet A. The diameter of conduits and accessories shall be uniform 
throughout the length.

  
3.1 Rigid Conduits and Fittings

3.1.1 Rigid conduits shall generally conform to the requirements of IS:9537 (Part I & Part II). However conduits above 
63mm diameter shall conform to the requirements of IS:1239. Unless specified otherwise in Data Sheet A, all 
conduits and pipes shall be of medium duty.
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3.1.2 The rigid conduits shall be hot dip galvanized inside and outside. Weight of zinc shall be as per IS:4759. Conduits 
shall be thoroughly cleaned and pretreated, conforming to IS:6005.

3.1.3 Conduits shall be supplied in approximate length as specified below

a) Rigid Conduits   5  metres

b) Flexible Conduits 10 - 30  metres

3.1.4 Each end of conduit length shall be threaded. The ends of conduits shall be sealed with protective caps to prevent 
damage to threaded portions and entrance of moisture and foreign material.

3.1.5 The inside surface of all conduits shall be smooth and suitable for pulling insulated cables and wires without 
damage.

3.1.6 Conduit fittings shall be made out of tube or cast to the shape as to match with corresponding conduit sizes and 
meet their purpose without any special adjustment.

3.1.7 All fittings shall be screwed type and hot dip galvanized inside and outside.

3.2 Flexible Metallic Conduits and Fittings

3.2.1 Flexible metallic conduits shall generally conform to the requirements of IS:3480.

3.2.2 Flexible conduits shall be made of strip steel which shall be of cold rolled mild steel. The strip shall be of uniform 
width and thickness throughout.

3.2.3 The strip shall be electro galvanized to a minimum thickness of 25 microns as specified in IS:3480. The surface of 
the strip shall be thoroughly cleaned before application of protective coating. Pretreatment, before galvanization, 
shall conform to IS:6005. 

3.2.4 The strip for making flexible conduit shall be wound tightly and so overlapped in subsequent helicals that no 
openings are seen in normal position. 

3.2.5 Flexible conduits shall be lead coated for application in high temperature zones, if specifically mentioned in Data   
Sheet A.  

3.2.6 The conduit shall have uniform diameter throughout its length. The internal surface of all conduits shall be smooth 
and suitable for pulling insulated cables and wires without damage.

3.3 PVC Conduits

3.3.1 PVC conduits shall generally conform to the requirements of IS:9537(Part I & Part III).

4.0

4.1 The following stages of manufacture shall be stage inspected by Purchaser or his duly authorized representative.
�

INSPECTION

4.1.1 Inspection of manufacturing processes such as shearing, punching, bending, welding, galvanizing etc.

4.1.2 Inspection of packing material and procedure.
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4.1.3 Inspection of finished product.

4.2 The inspection will be carried out as per agreed quality plan.

5.0

5.1 Rigid Conduits

TESTING

a) Acceptance Tests - as per IS:9537 Part 1 & 2 upto 63mm OD
     - as per IS:1239 above 63mm OD 

  i) Dimension checks

  ii) Bending test (below 32mm OD)

  iii) Compression test

b) Special Tests (as acceptance test) as applicable to galvanizing.

5.2 Flexible Steel Conduits

a) Acceptance Tests - as per IS:3480

  i) Dimension checks

  ii) Linear breaking test

  iii) Test for flexibility

  iv) Bend fracture test

  v) crushing test

b) Special Tests (as acceptance test) as applicable to galvanizing.

5.3 PVC Conduits

a) Type Tests   - as per IS : 9537 (Part 1 & 3)

  i) Dimension checks

  ii) Bending test

  iii) Compression test

  iv) Impact test 

  v) Collapse test

  vi) Resistance test

  vii) Resistance to burning
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  viii) Electrical Characteristics

b) Acceptance tests - as per IS:9537 (Part 1 & 3)

  i) Dimension checks

  ii) Bending test

  iii) Compression test

  iv) Collapse test

  v) Resistance to burning

  vi) Electrical characteristics

5.4 Sampling for the tests shall be done as per applicable standards mentioned above.

5.5 The testing shall be carried out as per agreed quality plan.

6.0

6.1 The  material shall be packed as per manufacturer’s standard. Packing procedure shall be to the purchaser’s  
approval.

PACKING

7.0

7.1 The following information shall be furnished within two weeks of award of contract, for purchaser’s approval. 

DRAWING, DATA AND DOCUMENTS REQUIRED

a) Manufacturing drawings/details.

b) Recommended Field quality plan covering site handling, storing, laying etc. 

c) Final quality plan.

7.3 The following information shall be furnished after testing and inspection

Type Test, routine test and special test certificates in bound volume in requisite number.
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1.0 APPLICABLE STANDARDS:    IS:9537,IS: 1239, IS:3480

DATASHEET A

SPECIFIC TECHNICAL REQUIREMENTS

2.0 RIGID STEEL CONDUITS & STEEL PIPES

a) Material:                  Cold rolled mild steel to IS:226

b) Applicable standard  

  i)  Upto 63mm OD:    IS:9537 Part I & II 

  ii) Above 63mm OD:    IS:1239

c) Surface treatment:    Hot dip galvanizing inside & outside as per
IS:2629

d) Wt. of zinc:     as per IS 4759

e) Duty:      Medium

f) Fittings:                   Screw type as per  IS:2667

3.0  FLEXIBLE CONDUITS:

a) Material:                   Strip steel cold rolled  and annealed        

b) Standard applicable:    IS: 3480

c) Surface treatment:    Electro galvanized as per IS: 3480

d) Whether lead coated:    YES

e) Minimum thickness:    25 microns 
  of zinc coating      

4.0 PVC CONDUITS

a) Material:                   PVC

b) Applicable standard:    IS: 9537 (Part I & III) 

  
�
�
�
�
�
�
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GENERAL REQUIREMENT 

1.0   Bidder shall provide complete and independent control & instrumentation 
system with all accessories, auxiliaries and associated equipments for the safe, 
efficient and reliable operation of auxiliary systems. 

2.0. The quantity of instruments for auxiliary system shall be as per tender P &ID, 
wherever provided, for the respective system as a minimum for bidding purpose. 
However, Bidder shall also include in his proposal all the instruments and devices 
that are needed for the completeness of the plant auxiliary system/ equipment 
supplied by the bidder, even if the same is not specifically appearing in the P & 
ID. During detail engineering if any additional instruments are required for safe 
&reliable operation of plant, bidder shall supply the same without any price 
implication.

3.0  Measuring instruments/equipment and subsystems offered by the bidder 
shall be from reputed experienced manufacturers of specified type and range of 
equipment, whose guaranteed and trouble free operation has been proven. 
Further all the instruments shall be of proven reliability, accuracy, and acceptable 
international standards and shall be subject to employer’s approval. All 
instrumentation equipment and accessories under this specification shall be 
furnished as per technical specification, ranges, makes/ numbers as approved by 
the employer’ during detail engineering. 

4.0  The necessary root valves, impulse piping, drain cocks, gauge-zeroing 
cocks, valve manifold and all the other accessories required for mounting/ 
erection of these local instruments shall be furnished, even if not specifically 
asked for, on as required basis. The contacts of equipment mounted instruments; 
sensors, switches etc. for external connection including spare contacts shall be 
wired out to suitably located junction boxes. 

5.0 In case of any contradiction most stringent clause/condition shall prevail. 

6.0 Any part/module of the C&I system which are not listed under recommended 
spares shall be deemed as having life expectancy not less than the expected life 
of the plant i.e. 30 years. 
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Specific Technical Requirements (C&I): 

1) Operation and control of compressed air system shall be as per design 
philosophy given elsewhere in the specification. Integrated microprocessor based 
control system shall be provided for each Instrument Air compressor & Service 
air compressor. DCS (in BHEL’s scope of supply) based master control system 
for all compressors, driers shall be provided . The DCS panels shall be located in 
the compressor control room.
All PT, DPT, TE (including winding and bearing temperature of compressor 
motor) outside the compressor skid shall also be hooked up to this system. 
Redundant MODBUS (on RS-485) link shall be provided between plant DCS & 
this microprocessor system for monitoring of all the parameters of compressed 
air system. In addition to the MODBUS link, provision for hardwired START, 
STOP, LOAD & UNLOAD commands from DCS to all the compressors & their 
status feedbacks shall also be provided. All necessary hardware and software 
shall be under the bidder’s scope. Bidder to confirm all the above requirements 
stated above in their scope of supply. Group control is envisaged in DCS to clock 
more or less equal number of running hours for each Compressor. Bidder to 
furnish write-up & logics for group control of compressors. Additional 3 nos.laptop 
loaded with engineering software shall be provided by Bidder. 

    2) All individual compressor and drier local panels shall be hardwired 
interfaced in addition to soft link connectivity with the DCS (master controller). 
     3) Compressors and driers shall be controlled from local control 
panel(microprocessor based/PLC) to be located on compressors and dryer units 
(non-air conditioned area). Control and protection logic will be implemented in the 
local panels. 
      4) Individual gauge board (as per manufacturer’s standard) shall be provided 
near each compressor where pressure, temperature and flow gauges are to be 
mounted for local indication of all important parameters such as 
pressure,temperature, flow related to the compressor. 
      5) Individual gauge board (as per manufacturer’s standard) shall be provided 
near each Air Drying plant for local indication of all important parameters such as 
pressure, temperature, flow related to the driers. 
      6) Bidder shall provide all measuring instruments with required accessories 
for control, monitoring, protection and interlock of the compressors and driers. 
   Electronic analog signal transmission from field transmitters to area control 
rooms shall be 4-20 mA DC. All process switches, limit switches and drive feed 
back signals shall be provided with potential free contact. Temperature detector 
will be provided at each stage of the compressed air system and cooling water 
system of compressors for monitoring in the local control panel. 
      a) The control system shall meet the requirement of monitoring, sequential 
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 starting/stopping of drives, interlock and protection, individual/sequential control 
metering, annunciation and on-line and all other routine functions with minimum     
operator’s intervention. 
      b) In line flow gauge & flow switch shall be provided on the cooling water line 
of the compressed air system. 
      7) Dew point measurement shall be provided for each Air drying plant of 
Compressed air system. The output of the instrument shall be 4-20 mA DC to 
be connected to the master controller panel. 

       8) The software and hardware for offered PLC/microprocessor system shall 
be of latest version and shall be upgradable. Bidder to ensure the availability of 
spares and service support for the offered PLC/microprocessor system for 
minimum 20 years after guarantee period. The software tool shall have facility to 
interface with third party software packages. Easy up gradation and future 
expansion facility shall be available. All softwares used shall be licensed versions 
only. All software user licenses shall be valid for entire life of power plant and 
shall be in the name of customer. User shall not have to pay any recurring 
license fee during the usage period of the system. 
It shall be possible to upgrade the installed system with the latest available 
version of the software model during the plant life. 

    9) All electrical actuators shall be integral type.

      10) The make/model of various instruments/items/systems shall be subject to 
approval of owner/purchaser during detailed engineering stage. No commercial 
implication in this regard shall be acceptable. In case of any conflict and 
repetition of clauses in the specification, the more stringent requirements among 
them are to be complied with. 

      12) The solenoid valves shall have limit switches for open/close feedback. 

      13) Interface of MCC, HT SWGR,Actuators etc. with PLC/microprocessor 
based control system shall be as per Drive Control Philosophy attached in the 
specification.

     14) All the instruments/drives shall be terminated on JBs/Panels in field. 
JBs/Panels shall be in Bidder's scope. RTD’s shall be of duplex type.  

    15) Scope of Instrumentation cables (Screened Control Cables), Fibre 
Optic cable & Control cables shall be as per Electrical Cable scope matrix in 
Electrical portion of specification. Any cable in Bidder’s scope shall be as per 
specification.
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    16) Redundant 230 VAC UPS feeders shall be provided by BHEL at a single 
point. Further distribution to various instruments/PLC/microprocessor etc. shall 
be in Bidder’s scope. Bidder to include necessary power distribution board 
(ACDB) (as per details attached elsewhere in this specification) in his scope. Any 
power supply other than the above, if required by any instrument/device, has to 
be derived by the Bidder from the above supply and all necessary hardware for 
the same shall be in bidder’s scope. Bidder to furnish UPS power requirement 
along with the bid. 
    17) Bidder shall provide Customer training on the proper application 
and maintenance of PLC/Microprocessor Hardware & Software at Vendor’s work 
or at Bhusawal site.

   18) Following documents to be furnished by the bidder along with the bid: 
����������Proposed PLC/Microprocessor system configuration drawing with write-up 
����������Duly stamped and signed copy of Quality Plan. 
����������Product catalogues and specifications for PLC/Microprocessor as well as 
HMI application. 
����������Requirement of electronic earthing, if any, for PLC based control system 

 19) Bidder to comply with codes and standards as mentioned in the 
specification.

20) All local gauges, transmitters and switches shall be mounted on suitable 
enclosures, racks subject to owner’s approval. All transmitters shall be HART 
compatible.

21) Bidder to delegate /depute their persons/experts as per owner/consultants’ 
requirement.

22) Bidder must offer general tools and tackles and special calibration 
instruments required during start-up, trial run, operation and maintenance of the 
system.

23) The above given scope is indicative & minimum. Any item/ equipment not 
indicated above however required for the completeness of the system is to be 
supplied by bidder without any technical, commercial and delivery implication to 
BHEL.
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