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ANNEXURE-IX 
PACKING REQUIREMENT  

  COMMON GUIDELINES FOR PACKING 

1 
GENERAL:  

1.1 
The Components/Assemblies need to be packed suitably to avoid physical damage & corrosion 
during transit & storage. This packing shall be suitable for different handling operations and for 
the adverse conditions during transportation and during indoor / outdoor storage of materials. 

1.2 

All the equipment 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. The 
Contractor shall be responsible for all loss or damage during transportation, handling and storage 
due to improper packing.  

1.3 

The identification marking indicating the name and address of the consignee shall be clearly 
marked in indelible ink on two opposite sides and top of each of the packages. In addition the 
Contractor shall include in the marking gross and net weight, outer dimension and cubic 
measurement.  

1.4 
Each package shall be accompanied by a packing note quoting specifically the name of the 
Contractor, the number and date of contract and names of the office placing the contract, 
nomenclature of contents and Bill of Material.  

 

2.   TYPES OF PACKING:  

  
The following 5 types of packing have been standardized for packing of General Components/ 
Assemblies.  

a OP' - Open Type.  
b PP' - Partially Packed.  
c CP' – Crate/Box Packing - Components/Equipment requiring physical protection.  

d 
‘CQ' - Case Packing – Machined components-Small & Medium Components/ Assemblies/ 
Equipment which require corrosion & physical protection.  

e 
‘CR’ - Case Packing – Electrical/Electronic Components/ Assemblies, which require special 
packing viz. Water Proof, Shock Proof etc…  

 

3.   DESCRIPTION OF TYPES OF PACKING:  
  The various types of packing, as standardized above, are described below.  
 

      

3.1  'OP’ - Open Type            

  

In case, of components which are not affected by water & dust and do not require special 
protection, are generally not machined, shall be sent as open packages. However, these 
components may be sent in crates, wherever necessary.  

 
  

3.2 PP’ - Partially Packed  
3.2.1 Components which need special protection at selected portions only shall be despatched 

partially packed. Machined surfaces should not be allowed to come directly in contact with the 
wood. Such surfaces should be protected with 100GSM(Colourless) Multi Layered Cross 
Laminated Polyethylene  

3.2.2 Film. All sharp corners and edges shall be protected by rubber mats to prevent damage to the 
polyethylene film.  
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3.3  'CP’ - Crate Packing   

  
Assemblies/Components which need only physical protection from the point of view of 
handling shall be despatched duly packed in crates.  

 
 

3.4 ‘CQ’ - Case Packing - Machined Components/Assemblies/Equipment  
3.4.1 Small and medium sized components/assemblies/equipment due to size/weight and to 

avoid handling and pilferage problems shall be packed in Case/Containers. Wherever 
required adequate quantity of silica gel or VCI Powder/Tablets, packed in thin muslin cloth 
cotton bags shall be suitably placed. Small machines/components of less weight shall be 
provided with suitable cushioning by Rubberised coir. The components inside the case shall 
be entirely covered with100GSM(Colourless) Multi Layered Cross Laminated Polyethylene 
Film, wherever required. This may be prescribed for electronic parts/critical machined 
components/surfaces.  

3.4.2 For mechanical product like valves where motors are separately securely wrapped in 
polyethylene, the requirement of individual component wrapping shall be exempted.  

  

3.5 CR’ - Case Packing - Electrical & Electronic Components/Assemblies  

  

Delicate components likely to be damaged e.g. Gauges, Instruments etc. are to be wrapped 
in waxed paper or polyethylene air bubble film and packed in cartons. Adequate quantity of 
Silica gel packed in cotton bags of 100grams each are to be suitably placed in the cartons. 
The cartons shall be entirely covered with 100GSM(Colourless) Multi Layered Cross 
Laminated Polyethylene Film before being packed in the cases. VCI Powder/Tablets can be 
used as an alternative to Silica Gel.  

 

 

4 PREPARATION OF PACKING CASES  
4.1 DIMENSIONS:  
a) Thickness of planks for Front, rear, top and bottom sides and binding, jointing battens shall 

be 25/20mm +2/-3 mm as per applicable drawings of the respective units/manufacturers.  

b) Width of all planks including the tongue shall be more than 125mm and after plaining it shall 
be minimum 100mm.  

c) Minimum number of planks shall be used for a shook.  
d) Horizontal, vertical, diagonal planks shall be given for binding (number of such planks 

depend on the dimension of panel.  
e) Width of binding planks shall be minimum 100mm.  
f) Distance between any 2 binding planks shall be less than 750mm.   
g) diagonal planks shall be used in between vertical binding planks when distance between 

inner to inner of vertical planks is more than 750mm  

h) Distance of the outer edges of these planks from the edge of case shall be less than 
250mm.  

i) 
Diagonal planks are not required for top planks and width side, if the width of pallet is less 
than 750mm.  

 
     

4.2 HOOP IRON STRIPS  

  

These are used for strapping the boxes. The width of the strips shall be 19+1mm and 
thickness 0.6+0.01mm. The material shall be free from rust. If sufficient nailing is done for 
bigger boxes, strapping need not be done.  
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4.3 BRACKETS  

  

These brackets are used for nailing to the corners of cubicle boxes. The brackets shall be of 
mild steel of thickness min 2mm and width 25+1mm. The brackets shall be of “L" shape, the 
length of each side being 100+2mm. Two holes shall be provided towards the end of each 
side for screwing /nailing.  

  

4.4 MULTI LAYERED CROSS LAMINATED POLYTHELENE FILM  

  

100GSM (Colourless) Multi Layered Cross Laminated Polythelene Film are used to make 
covers to the jobs individually. The cross lamination gives qualities of extra toughness, 
together with flexibility and lightness coupled with good weather resistance to ultra violet 
rays.  

 

4.5 RUBBERISED COIR:  

  

The rubberized coir is used as cushioning material. For the packing of loose items, items are to 
be arrested by using rubberized coir. For the packing of cubicles rubberized coir of thickness 
25mm and width 75mm shall be used.  

  

5 MULTI LAYER CROSS LAMINATED POLY FILM WHILE PACKING OF CUBICLES/CASING 
5.1 The inner surface of 4 sides of shook's shall be nailed with Multi-layer cross laminated poly film 

(as per 4.4) using blue nails wherever 2 pieces of Cross laminated poly film are used, the joint 
shall have an overlap of minimum 20mm.  

5.2 The inner surface of top cover shall be nailed with Multi-layer cross laminated poly film. This 
sheet shall project outside on 4 sides by at least 100mm and shall be nailed properly on sides. 
Joining of sheets should have overlap of minimum 20mm.  

5.3 The cubicles shall be covered with Multi-layer cross laminated poly film.  
 

      
6 PACKING OF LOOSE ITEMS/SPARES  

6.1 Inner surfaces of all 6 sides shall be lined with Multi Layered Cross Laminated Polythelene Film 
(as per clause 5.4) using blue nails.  

6.2 Rubberized coir of minimum 25mm thickness and 100 mm width shall be nailed to inner 
surfaces of bottom and 4 sides of box.  

6.3 Internal packing: Items that go into the box shall be packed using 100GSM, (Colourless) Multi 
Layered Cross Laminated Polyethylene Film. Any space left between the job and the sides and 
the top of the box shall be filled with rubberized coir to get proper cushioning effect.  

6.4 Certain items like transformers, reactors, breakers, etc., shall be bolted to the bottom of the box 
using bolts, nuts and washers.  

6.5 Silica gel held in cotton bags shall be kept at proper places in the box.  
6.6 Packing slip kept in polyethylene bag shall be placed in the box.  
6.7 Two numbers of hoop iron strips shall be strapped tightly on the case using clips.  
6.8 Stencil marking of various details and marking of various symbols shall be done as per BHEL 

instructions using indelible/non-washable marking ink.  
6.9 Loose items to be kept inside the cubicle/casing  

  - Other items which are given loose in addition to cubicle shall be packed in separate boxes.  
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7 TYPICAL PATTERN OF WOODEN BOX  
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8 SEALED PACKING:   

  

Components sub-assemblies and assemblies sensitive to climatic conditions 
shall be packed seal tight. All the openings of the sensitive components, sub-
assemblies and assemblies shall be blanketed to prevent the ingress of dust and 
moisture. The components sub-assemblies and assemblies are completely 
covered with 2 layers of polyethylene sheet. All sharp corners and edges are to 
be protected by rubber mats to prevent the polyethylene sheet from damage. 
Top surface of the case shall be free from dents to prevent rain water pockets.  

9 MARKINGS/STENCILINGS  
9.1 "HANDLE WITH CARE", "FRAGILE DO NOT TURN OVER".  
9.2 Besides the caution signs the product information’s shall be stencilled of letters 

with 13mm to 50mm height.  
9.3 In case of consignment consists of more than one package, each package shall 

carry its package no as given in shipping list. All caution signs shall be stencilled 
in high quality full glossy out door finishing paint red in colour (AA56126). All 
other markings shall be carried out in black enamel. 

9.4 Caution signs & other markings shall be stencilled on both the end shooks & the 
side shooks.  

9.5 Caution sign (for slinging) shall be stencilled only on side shooks at the 
appropriate place.  

9.6 In case the size of package is small for using the stencils, then hand written 
letters/figures shall be allowed.  
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Note:     
Protective coating applied on machined surfaces should not be disturbed. The plastic covering should be put back 
carefully so that it prevents ingress of dust and moisture. Some packing may have vapour phase inhibitor (VPI) 
paper enclosed inside the packing cases. This should be restored to its original place as far as possible.  
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PACKING REQUIREMENT OF INSTRUMENTS 
Sl.no DESCRIPTION 

1 Type of Packing: 
1.1 Item shall be fully covered with multi layered cross laminated colourless polyethylene sheet 

of at least 100 GSM and shall be packed inside wooden box or crate or fixed on wooden 
pallet depending upon the size. 

1.2 Item shall be firmly fixed to the bottom of the packing box/crate/pallet with the help of 
supports/blocks to arrest the movement from all sides. The branch pipe ends and all 
opening shall be protected with polyethylene blind end caps. 

1.3 Loose items/accessories like nipples, expander/reducer, root valves etc. shall be separately 
packed with polyethylene sheet of at least 100 GSM inside the packing box/crate. 

2 Quality of wood:  
2.1 Quality of wood: Wood used for packing box shall be Pinewood, Rubber wood, Mango 

wood, Fir wood, Silver Oak wood or other as per availability with moisture content not 
exceeding 30%.  

3 Cushioning material and moisture absorber:  
3.1 Suitable cushioning shall be provided by rubberized coir/ thermocol / expanded soft 

polyethylene foam.  

3.2 Adequate quantity of packed desiccant shall be suitably placed inside the packing box. 

4 Packing slip & holder:  
4.1 Packing slip kept in polyethylene bag shall be placed inside the wooden box at appropriate 

place.  

4.2 One copy of packing slip wrapped in polyethylene bag covered in galvanized iron tin sheet/ 
aluminium packing slip holder shall be fixed on the external surface the packing box. 
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ANNEXURE- X 

Check List for Operation & Maintenance Manual 
Project name  : 

Project number  : 

Package Name  : 

PO reference  : 

Document number  : 

Revision number  : 

 

Sl.no. & 
Sections  

Description Tick ( √ )if included in 
Manual 

Remarks  

  Yes  No Not 
Applicable  

 

1.  Cover page     
1.1 Project Name     
1.2 Customer/consultant Name     
1.3 Name of Package     
1.4 Supplier details with phone, FAX ,email 

address , Emergency Contact number 
    

1.5 Name and sign of prepared by , checked by 
& approved by 

    

1.6 Revision history with approval Details     
2.0 Index      
2.1 showing the sections & related page nos 

All the pages should be numbered section 
wise 

    

3.0 Description of Plant/System     
3.1 Description /write up of operating principle 

of system equipment/ associated sub-
systems & accessories/controls system , 
operating conditions, performance 
parameters  under normal , start up and 
special cases 

    

3.2 Equipment list and basic parameter with 
Tag numbers  

    

3.3 Data sheets approved by Customer/for 
information and catalogues provided by 
original manufacturer   

    

3.4 Associated other packages and Interface 
/terminal points  

    

3.5 P&ID & Process Diagrams      
3.6 GA Layout drawings, As-built drawings , 

Actual photograph of items/system 
(Drawings of A2 & bigger sizes are to be 
attached in the last) 

    

3.7 Single line/wiring diagrams     
3.8 Control philosophy /control write-ups     
4.0 Commissioning Activities (if not covered in 

separate document i.e. erection manual, 

commissioning manual) 

    

4.1 Pre-Commissioning Checks     
4.2 handling of items at site     Page 270 of 351
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4.3 Storage at site     
4.4 Unpacking & Installation  procedure      
5.0 Operation Guidelines for plant 

personal/user/operator 

    

5. 1  Interlock & Protection logic along with the 
limiting values of protection settings for the 
equipment along with brief philosophy 
behind the logic, drawings etc. to be 
provided. 

    

5. 2  Start up, normal operation and shut down 
procedure for equipments along with the 
associated systems in step by step mode. 
Valve sequence chart, step list, interlocks 
etc. with Equipment isolating procedures to 
be mentioned. 

    

5. 3  Do’s & Don’t of the equipments.     
5. 4  Safety precautions to be taken during 

normal operation. Safety symbols, 
Emergency instructions on total power 
failure condition/lubrication failure/any other 
condition 

    

5. 5  Parameters to be monitored with normal 
values and limiting values 

    

5. 6  Trouble shooting with causes and remedial 
measures 

    

5. 7  Routine operational checks, recommended 
logs & records 

    

5. 8  Changeover schedule if more than one 
auxiliary for the same purpose is given 

    

5. 9  Painting requirement and schedule     
5. 10  Inspection, repair , Testing and calibration 

procedures  
    

6.0 Maintenance guidelines for plant personal      
6.1 List of Special Tools and Tackles required 

for Overhaul/Trouble shooting including 
special testing equipment required for 
calibration etc. 

    

6.2 
 

Stepwise dismantling and re-assembly 
procedure clearly specifying the tools to be 
used, checks to be made, records to be 
maintained, clearances etc. to be 
mentioned.  Tolerances for fitment of 
various components to be given. 

    

6.3 Preventive Maintenance & Overhauling 
schedules linked with running 
hours/calendar period  along with checks to 
be given 

    

6.4 Long term maintenance schedules 
especially for structural, foundations etc. 

    

6.5 Consumable list along with the estimated 
quantity required during commissioning, 
normal running and during maintenance like 
Preventive Maintenances and Overhaul. 
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Storage/handling requirement of 
consumables/self-life. 

6.6 List of lubricants with their Indian 
equivalent, Lubrication Schedule, Quantity 
required for each equipment for complete 
replacement is to be given 

    

6.7 List of vendors & Sub-vendors with their 
latest addresses, service centres  
,Telephone Nos., Fax Nos., Mobile Nos., e-
mail IDs etc.  

    

6.8 List of mandatory and recommended spare 
parts list  

    

6.9 Tentative Lead time required for ordering of 
spares from the equipment supplier 

    

6.10 Guarantee and warranty clauses      
7.0 Statutory and other specific 

requirements considerations.   
    

8.0 List of reference documents      
9.0 Binding as per requirement      
 
Checked by  
Dealing Engineer  
 
 
Key Resource Person 
 
 
Section Head 
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(ELECTRICAL PORTION) 

SINGRAULI SUPER THERMAL POWER 
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  REV 01                     DATE 14.10.2024 
 PAGE 1 OF 1 

      
 
  

SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL 
 
1.0 Scope for supply, and erection & commissioning of various equipment forming part of electrical system for 

this package shall be as per Annexure–I [Scope of Work (Electrical)].  
 
2.0 Make of all electrical equipment/ items supplied shall be reputed make. Same shall be subject to approval of 

BHEL/customer after award of contract without any commercial implications. Tentative make list of various 
Electrical items (Motors/ lugs/glands) is attached. 

3.0 All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial 
implication. 

 
4.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 

 
4.1 Bidder shall confirm total compliance to the electrical specification without any deviation from the technical/ 

quality assurance requirements stipulated. 
 

4.2 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. 
 

5.0 LIST OF ENCLOSURES 
 
5.1         Electrical scope between BHEL & vendor (Annexure-I). 
5.2         Technical specification - Motors (Annexure-II). 
5.3          Datasheets –Motor (Annexure-III)  
5.4         Quality Plan for motors. (Annexure-IV) 
5.5        Load data format (Annexure-V). 
5.6 Explanatory note for Cable routing & Cable schedule format (Annexure-VI) 
5.7 Tentative make list for electrical items (motor, lugs, glands) (Annexure-VII)  
5.8          Tentative list of cable sizes (Annexure-VIII) 
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REV-0, DATE: 14.10.2024 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS) 

PACKAGES: MILL REJECT SYSTEM 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT  
PROJECT: SINGRAULI SUPER THERMAL POWER PROJECT STAGE-III (2X800 MW) 

Page 1 of 2 
 

S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

1 415V MCC 
 
 
 
 

BHEL 
 
 
 

BHEL 
 
 

240 V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) supply shall be 
provided by BHEL based on load data provided by vendor at contract 
stage for all equipment supplied by vendor as part of contract. Any other 
voltage level (AC/DC) required will be derived by the vendor. 

 

2 Local Push Button Station (for motors) BHEL BHEL Located near the motor. 
 

3 Power cables, control cables and screened control cables 
for  
a)  both end equipment in BHEL’s scope 
b)  both end equipment in vendor’s scope 
c)  one end equipment in vendor’s scope 

 
 
     BHEL 
     BHEL 
     BHEL 

 
 
     BHEL 
     Vendor 
     BHEL 

1. For 3.b) & c): Sizes of cables required shall be informed by vendor at 
contract stage (based on inputs provided by BHEL) in the form of cable 
listing. Finalisation of cable sizes shall be done by BHEL. Vendor shall 
provide lugs & glands accordingly. 
2. Termination at BHEL equipment terminals by BHEL. 
3. Termination at Vendor equipment terminals by Vendor.  

4 Junction box for control & instrumentation cable Vendor Vendor Number of Junction Boxes shall be sufficient and positioned in the field to 
minimize local cabling (max 10-12 mtrs) and trunk cable. 

5 Any special type of cable like compensating, co-axial, 
prefab, MICC, optical fibre etc. 

Vendor Vendor Refer C&I portion of specification for scope of fibre Optical cables if used 
between PLC/ microprocessor & DCS.  

6 Cable trays, accessories & cable trays supporting system 
 
100/ 50 mm cable trays/ Conduits/ Galvanised steel cable 
troughs for local cabling 

BHEL 
 

BHEL 
 

BHEL 
 

Vendor 

Local cabling from nearby main route cable tray (BHEL scope) to 
equipment terminal (vendor’s scope) shall be through 100/ 50 mm. cable 
trays/ conduits/ Galvanised steel cable troughs, as per approved layout 
drawing during contract stage. 

7 Cable glands, lugs and bimetallic strip for equipment 
supplied by Vendor 

Vendor Vendor Bimetallic washers shall be used for bimetallic connections. 

8 Conduit and conduit accessories for cabling between 
equipment supplied by vendor 

BHEL 
 

Vendor Conduits shall be medium duty, hot dip galvanised cold rolled mild steel 
rigid conduit as per IS: 9537.  

9 Lighting BHEL BHEL  
10 Equipment grounding (including electronic earthing) & 

lightning protection 
BHEL BHEL Vendor shall indicate location of Electronic Earth pit in their Civil 

assignment drawing. 
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REV-0, DATE: 14.10.2024 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS) 

PACKAGES: MILL REJECT SYSTEM 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT  
PROJECT: SINGRAULI SUPER THERMAL POWER PROJECT STAGE-III (2X800 MW) 

Page 2 of 2 
 

S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

11 Below grade grounding  BHEL BHEL  
12 LT Motors with base plate and foundation hardware Vendor Vendor  
13 Any other equipment/ material/ service required for 

completeness of system based on system offered by the 
vendor (to ensure trouble free and efficient operation of 
the system). 

Vendor Vendor Additionally, in case the requirement of Junction Box arises on account of 
Power Cable size mis-match due to vendor engineering at later stage, 
vendor shall supply the Junction Box for suitable termination.  
 

16 a) Input cable schedules (Control & Screened Control 
Cables)    
b) Cable interconnection details for above 
c) Cable block diagram 

Vendor 
 

Vendor 
           Vendor 

- 
 
- 
- 

Cable listing for Control and Instrumentation Cable and electronic earthing 
cable in enclosed excel format shall be submitted by vendor during 
detailed engineering stage. 

17 Electrical Equipment  & cable tray layout drawings Vendor - 
 

For ensuring cabling requirements are met, vendor shall furnish Electrical 
equipment layout & cable tray layout drawings (both in print form as well 
as in AUTOCAD) of the complete plant (including electrical area) indicating 
location and identification of all equipment requiring cabling, and shall 
incorporate cable trays routing details marked on the drawing as per PEM 
interface comments. Cabling arrangement of the same (wherever 
overhead cable trays, trenches, cable ducts, conduits etc.) shall be 
decided during contract stage. Electrical equipment layout & cable tray 
layout drawing shall be subjected to BHEL/ customer approval without any 
commercial implications to BHEL. 
 

18 Electrical Equipment GA drawing Vendor - For necessary interface review. 
 
NOTES: 
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SINGRAULI   SUPER THERMAL POWER 
PROJECT 

STAGE-III (2X800 MW) 
EPC PACKAGE 

TECHNICAL SPECIFICATION 
SECTION  VI, PART-B 

 

SUB SECTION-II-B-02 
MOTORS 

  PAGE 
 1 OF 4 

 

MOTORS 

1.00.00  GENERAL REQUIREMENTS 

1.01.00  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-IIB 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 

ii) Outdoor motors   - IP 55 (Additional Canopy to be provided) 

iii) Cable box-indoor area  - IP 55 

iv) Cable box-Outdoor area  - IP 55 

2.00.00  CODES AND STANDARDS 

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

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

3) Crane duty motors   : IS:3177, IS/IEC:60034 

4) DC motors/generators  : IS:4722, IS/IEC:60034 

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

3.00.00  TYPE 

3.01.00  AC Motors: 

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

b)   Continuous duty LT motors upto 50 KW Output rating (at 50 deg.C ambient temperature), shall 
be super Premium Efficiency class-IE4, 50-200 KW shall be of 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 

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

 

3.02.00  DC Motors Shunt wound.  

4.00.00  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. 

5.00.00  TEMPERATURE RISE 

 Air cooled motors (AC &DC) 

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. 

6.00.00  OPERATIONAL REQUIREMENTS 
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6.01.00  Starting Time 

6.01.01  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. 

6.01.02  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. 

6.01.03  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. 

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

6.02.00  Torque Requirements  

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

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

6.03.00  NOT USED 

7.00.00  DESIGN AND CONSTRUCTIONAL FEATURES 

7.01.00  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. 

7.02.00  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 IS:2148 as detailed below 

(a) Fuel oil area   : Group  IIB 

 (b)       Hydrogen generation   : Group - IIC or (Group-I, Div-II as per plant area NEC) 
or (Class-1, Group-B, Div-II as per NEMA /IEC60034) 

7.03.00  Winding and Insulation 

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

(b) 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 

(c) 11kV, 6.6 KV & 3.3 kV  
AC motors 

:                                     
 
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. 

(d) 240VAC, 415V AC & 
220V DC motors  

: Thermal Class ( F ) or better 

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

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

7.06.00  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 IS:12075 / IEC 60034-
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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 80mmX80mm vibration pads. 

7.07.00  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 3 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.  

7.09.00  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. 

7.10.00 3.3/6.6 KV motors shall be offered with dust tight phase segregated double walled (metallic as well as 
insulated barrier) Terminal box. Alternately Elastimold type Terminal box should also be accepted as 
per OEM standard proven practice. 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. 

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

7.12.00  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. 

7.13.00  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. 

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

7.15.00 NOT USED. 

8.00.00 NOT USED. 

10.00.00  TYPE TEST 

10.01.00  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) Measurement of noise at no load. 

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

(d) Full load test(subject to test bed constraint) 

(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 
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10.02.00 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 

10.03.00  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. 

10.04.00 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 

 

     TABLE - I 

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS 

Motor MCR in KW  Minimum distance between centre of 
bottom terminal stud and gland  plate in mm 

UP to 3 KW     As per manufacturer's practice. 
Above 3 KW - upto 7 KW   85 
Above 7 KW - upto 13 KW  115 
Above 13 KW - upto 24 KW  167 
Above 24 KW - upto 37 KW  196 
Above 37 KW - upto 55 KW  249 
Above 55 KW - upto 90 KW  277 
Above 90 KW - upto 125 KW  331 
Above 125 KW-upto 200 KW  385/203 (For Single core 

cables only) 

For HT motors the distance between gland plate and the terminal studs shall not be less than 500 mm. 

PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE: 
NOTE: Minimum inter-phase and phase-earth air clearances for LT motors with lugs installed shall 

be as follows: 

Motor MCR in KW Clearance
 UP  to 110  KW    10mm 
 Above 110 KW  and  upto 150 KW  12.5mm 

  Above 150 KW     19mm 
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PROJECT TITLE: 
NTPC SINGRAULI STPP STAGE-III  
(2X800 MW) 

SPECIFICATION NO.     PE-TS-512-160-A101        

SECTION I 
SUB-SECTION IC 

TECHNICAL SPECIFICATION FOR  
MILL REJECT HANDLING SYSTEM  
(MECHNICAL CONVEYOR TYPE) 

REV  00 

DATE MAR 2025 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION- IC 
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PE-TS-512-145-HZZZ

Issue No: 01 

Rev. No. 00  

Date :

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

The design of the control systems and related equipment shall adhere to the principle of ‘Fail Safe’ 
Operation wherever safety of personnel / plant equipment is involved. ‘Fail Safe’ operation signifies 
that the loss of signal, loss of excitation or failure of any component shall not cause a hazardous 
condition. However, it shall also be ensured that occurrence of false trips are avoided / minimized.

The contacts of equipment mounted instruments, sensors, switches etc. for external connection 
including spare contacts shall be wired out in flexible/rigid conduits, independently to suitably located 
common junction boxes.

All instruments other than profibus type shall be terminated on JB/LCP in field. Number of Junction 
Boxes shall be sufficient and positioned in the field to minimize local cabling (max 12-15 mtrs) and 
trunk cable.

All the outdoor field instruments such as transmitters/meters etc. shall be provided with suitable Free 
standing cabinet(s)/panel/rack so that the equipment are protected against rain/ sunlight etc.

For all profibus devices GSD/DD and DTM files are to be provided for configuration/ testing in the 
DCS for proper interfacing and diagnostics.

The quantity of instruments for the system shall be as per tender P &ID wherever provided of the 
respective system as a minimum, for bidding purpose.

Control of Mill Handling Reject System shall be through DCS located in Control Room. 

Redundancy of sensors shall be provided by bidder
(i) Triple redundancy for all analog and binary inputs required for protection of system/drives.
(ii) For all other control functions dual redundancy of the sensors shall be provided by the bidder.

The PROFIBUS protocol design shall be further validated by BHEL and approved by NTPC during 
detailed engineering and any variation/ changes required based on DDCMIS system requirements 
and actual field installation, operational philosophy etc. shall be considered by bidder without any 
implications.

Bidder to provide one number local control panel for each pyrite hoppers. This local panel will act as 
interface between the DCS and the field devices for commands & feedbacks.

Every panel-mounted instrument, requiring power supply, shall be provided with a pair of easily 
replaceable glass cartridge fuses of suitable rating. Every instrument shall be provided with a 
grounding terminal and shall be suitably connected to the panel grounding bus.

Temperature transmitter shall be provided for all temperature measurement applications (as 
applicable). All temperature transmitters shall be suitably grouped together and mounted inside
(i) Enclosures in case of open areas of the plant  and (ii) Racks in case of covered areas on as 
required basis. In case grouping is not possible and temperature transmitter is to be installed 
individually,TTJB, canopy with suitable mounting arrangement shall be provided.

TECHNICAL SPECIFICATION  
MILL REJECT HANDLING SYSTEM

2x800MW SINGRAULI STPP STAGE III

GENERAL TECHNICAL REQUIREMENT 

Root valves, impulse piping, drain cocks, gauge-zeroing cocks, valve manifold, junction boxes and 
all other accessories required for erection of local / remote instruments shall be provided by Vendor. 
Double root valve to be provided where the design pressure is or more than 40kg/cm2.

All Junction Boxes, Solenoid valves and Local control panels which are not installed inside building, 
suitable canopy shall be provided and design of canopy shall be approved by Employer during 
detailed engineering.

C&I TECHNICAL REQUIREMENT

415V AC / 230V AC UPS Power supply shall be provided by BHEL at a single point, All necessary 
hardware for deriving other power supply from given feeder shall be in Vendor's scope.

Complete Field Intrumentation for monitoring and operation of Mill Handling Reject System shall be 
provided by Vendor.

6044484
Typewritten Text
Page 302 of 351



17

18

19

20

20.1

20.2

20.3

20.4

20.5

20.6

20.7

21

21.1

21.2

21.3

21.4

21.4.1

21.4.2

Filed interrogation voltage for DI/DO:- 24 VDC power supply for contact interrogation for all potential 
free contacts.

Periodic Maintenance Site visits, minimum four (4) times in a year (total days expected 16 in a year), 
schedule of visits to be discussed and finalized jointly between Contractor and client after placement 
of order/ delivery. It shall include inspection of general healthiness of the system, study and advice 
on daily maintenance, inspection of Hardware & Software, if any problem is reported, running of test 
programs, on-line servicing and solving reported problems. System shall be checked online.

Software Maintenance/ Support Contractor shall maintain the existing operating & application 
software for any debugging requirements to have consistent performance of the system.

ANNUAL MAINTAINENCE SERVICE (AMS) FOR PROFIBUS INSTRUMENTS

The requirements specified below are applicable for warranty (defect liability period) and 3 years 
AMS period.

The Contractor’s scope shall also include providing Post Warranty Maintenance for 3 years after 
completion of warranty period of the offered wireless systems and all associated components as per 
specification. The AMS shall include tools and tackle as required; travel, boarding & lodging of 
service engineer. In the event of any malfunction of the system hardware/system software, 
experienced service engineer shall be made available at site within 48 hours on the receipt of such 
information from Employer.
Employer personnel will work on system day-to-day basis and wherever possible, Employer shall 
inform the type of failure of hardware/ software to Contractor based on diagnostic available with the 
system. However Contractor shall be fully responsible to attend and rectify the root cause and the 
failure within 48 hrs. Contractor may utilize the spares available with Employer, if necessary and 
available with Employer at site, which are part of mandatory spares supplied with system as per this 
specification. However, the consumed spares shall be replenished to Employer within 2 months’ 
time.

The services under Post Warranty Maintenance Agreement, shall broadly comprise of the 
following:

In case the approved equipment is different from the one on which the type test had been conducted 
earlier or any of the above grounds, then the tests have to be repeated and the cost of such tests 
shall be borne by the Bidder/ sub-vendor within the quoted price and no extra cost will be payable by 
the Employer on this account.

The schedule of conduction of type tests/ submission of reports shall be submitted and finalized 
during pre-award discussion.

For the type tests to be conducted, Contractor shall submit detailed test procedure for approval by 
Employer. This shall clearly specify test setup, instruments to be used, procedure, acceptance 
norms (wherever applicable), recording of different parameters, interval of recording, precautions to 
be taken etc. for the tests to be carried out.

TYPE TEST GENERAL REQUIREMENT

Submission of type test results and certificate shall be acceptable provided:

The same has been carried out by the Bidder/ sub-vendor on exactly the same model /rating of 
equipment.

There has been no change in the components from the offered equipment & tested equipment.

The test has been carried out as per the latest standards alongwith amendments as on the date of 
Bid opening.

Number of pairs to be selected for Screen/ Control cable
a. F-Type: 2P/4P/8P/12P(Size : 0.5 mm2)
b. G-Type: 2P/4P/8P/12P(Size : 0.5 mm2)
c. Core Cable: 3CX2.5sqmm2/ 5CX2.5sqmm2

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 Bidder shall be responsible for any loss or damage during
transportation, handling and storage due to improper packing. BHEL/NTPC shall have right to insist 
for completion of works in shops before despatch of materials for transportation.
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21.4.3

21.4.4

Emergency Service In the event of any malfunction of the wireless system hardware/system software 
during this period, Service Engineer must report at site within 48 hrs. of report of failure. The system 
must be brought back within 48 hours after reporting at site.

Contractor shall note that while carrying out the Annual Maintenance Contract activities, Employer’s 
engineers shall associate with the Contractor. On-job training of these associated engineers shall be 
covered under this scope. This shall include all items being supplied by Contractor, including any 
bought out items but not limited to the following:
Labour, at no additional cost, to repair any system devices , to provide tests, and adjustment to 
system devices.
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PE-TS-512-145-HZZZ

Issue No: 01 

Rev. No. 00  

Date :

SL.NO UOM DETAIL

1.0

1.1 ANSI B31.1, ANSI B31.1a, ANSI/ISA 77.70  

1.2 ASTM A182/ASTM A105 as per ASME 16.34  

1.3 ANSI B31.1, ANSI B31.1a, ASME B16.11

1.4 BS 6739-2009, ANSI/ISA 77.70  

1.5 EN15714-2

1.6 IEC 61158

1.7 ASME PTC19.2 

1.8 BS-6447, IEC-60770

1.9 IS-3624

1.10 IS-5 

1.11 ISA-18.1

1.12 ASME PTC 19.3(1974)

1.13 IS:2806

1.15
NEMA ICS Part - 6 - 1978 (with Rev. 1 4/80) through 
110.22 (Type 4 to 13)

1.16 EIA : RS - 310 C- 1983 (ANSI C83.9 - 1972)

1.17 IS:2147 -1962

TECHNICAL DATA  - PART - A

Temperature measurement by electrical 
Resistance thermometers

Colors for ready mixed paints and enamels.

Annunciator Sequences and Specification

TECHNICAL SPECIFICATION  
MILL REJECT HANDLING SYSTEM

2x800MW SINGRAULI STPP STAGE III

DESCRIPTION

Actuator

Fieldbus concepts

DESIGN CODES & STANDARDS 

Instrument and apparatus for temperature 
measurement 

Valves (material, pr. Class, size)  

Fittings (size, rating, material)  

Installation schemes

Impulse pipes, tubes (material, rating)  

Instruments and apparatus for pressure 
measurement

Electonic transmitters

Bourdon tube pressure and vacuum gauges

Type of Enclosures

Racks, panels and associated equipment

Protection class for enclosures, cabinets, 
control panels & desks
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2.0

2.1

Profibus PA complying to IEC 61158, digital output
50:1

% 0.06%

% +/-0.25% for 10 year

Suitable for process fluid

Inert liquid
All wetted parts upto diaphragm seal shall be suitable for 
process application. 

Metallic housing with durable corrosion resistant coating 

Weather proof IP-67

Integral digital display

Required

1/2" NPT (f)

2/3 valve non integral manifold for PT and 5 valve non 
integral manifold for DPT

2.2

Bourdon for high pressure, diaphragm/bellow for low 
pressure

SS316

SS316

SS316

mm 150mm

inch 1/2 inch NPT (m)  

±1% of span  

Linear, 270° arc graduated in metric units  

% Cover 125% of max. of scale  

Test pr. for the assembly shall be 1.5 to the max. Design 
pr. At 38°C.

Suitable for process fluid

Inert liquid

All wetted parts upto diaphragm seal shall be suitable for 
process application

IP-55  

External

Blow out disc, siphon, snubber, pulsation, dampener, 
chemical seal, gauge isolation valve

2.3

Profibus PA complying to IEC 61158 with EMC 
compatibility as per EN 61326,
Dual input (Trip/Protection), Single Input (other 
application)

fully compatible with RTDs

IP-67

Integral digital display

self-indicating diagnostics

70 deg C

1/2” NPT(F) 

RTD =<0.25% of 0-250 deg C span

Bump less changeover to second sensor in case first 
sensor fails with alarm facility.

DESIGN /SYSTEM PARAMETERS

Display  

DATASHEET - PRESSURE GAUGE, DIFFERENTIAL PRESSURE GAUGE

Housing  

Zero/span adjustment  

Accessories  

Diagonstic feature 

Electrical connection 

Manifold  

DATASHEET - PRESSURE TRANSMITTER, DIFFERENTIAL PRESSURE TRANSMITTER, DP BASED FLOW 
AND LEVEL TRANSMITTER

Diagram fill fluid

Stability (% of calibrated range)

Output 

End connection  

Turndown ratio 

Accuracy  

Sensing element material

Range selection 

Diaphragm seal material

Housing 

Protection 

Diaphragm seal material

Wetted parts

Sensing element

Movement material

Body material  

Dial size  

Accuracy  

Scale  

Over range test

Wetted parts

Diaphragm fill fluid

DATASHEET - TEMPERATURE TRANSMITTER

Transmitter Type 

Compatibility

Protection Class

Display  

Diagonstic feature 

Operating ambient temperature (with display)

Electrical Connection

Composite Accuracy

Changeover facility 
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Accuracies of temperature transmitter for converting 
sensor input to output +  temperature effect on these 
accuracies at ambient temperature of 50 deg C (based 
on the figure/ formula given in the standard product 
catalogue for span as specified for RTD).

In case of failure (open or burn-out) of RTD, transmitter 
shall provide low temperature output.

2.4

Four wire, Pt-100 (100 Ohms resistance at zero degree 
Centigrade). 

Duplex 

Diecast Aluminium

IP-65

Head of TE to be provided with sufficient space and 
arrangement to mount head mounted temperature 
transmitter. Plug in connectors are to be provided for 
external signal cable connection. TE terminal head shall 
be spring loaded for positive contacts with the thermo 
well.

Mineral (magnesium oxide) insulation and SS316 sheath

As per IEC-751/ DIN-43760 Class-A for RTD 

Thermo well and associated fittings 

2.5

One piece solid bored type of step-less tapered design

SS316

2.6

 +/-0.5% of full range  

 2 No.+2NC. SPDT snap action dry contact  

 60 V DC, 6 VA (or more if required by DDCMIS)  

 Plug in socket.  

 Provided over full range.  

 Adjustable/ fixed as per requirement of application.  

 Weather and dust proof as per IP-55, metallic housing.  

As per Contractor’s Standard practice.

Piston actuated for high pressure and diaphragm or 
bellows for low pr./ vacuum as per suitability to the 
application.

316 SS 

½ inch NPT (F)

150% of maximum operating pr. 

 Power Supply (where applicable)

Composite accuracy Calculation

Emergency/failure Measures

Type

Protection Class

Head 

Insulation and sheathing

Calibration and accuracy 

Accessories 

DATASHEET - RESISTANCE TEMPERATURE DETECTOR (RTD)

 Repeatability  

 Dead band adjustment  

 Enclosure  

DATASHEET - PRESSURE/ DRAFT SWITCHES/ DP SWITCHES

 Sensing Element 

 Material 

 End connection 

 Over range/ proof pressure

 No. of contacts  

 Rating of contacts  

 Elect. Connection  

 Set point adjustment  

DATASHEET - THERMOWELL

Design

Material

No. of element 

Housing
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Siphon, snubber, chemical seal, pulsation dampeners as 
required by process

Suitable for enclosure/ rack mounting or direct mounting

2.7

Microprocessor based 2 wire type (loop powered), HART 
protocol compatible Guided wave radar transmitter.  
 TDR (Time domain reflectometry)  
 (i) Coaxial probe of SS316/316L. If required, probe shall be 
suitable for overfill prevention. 
(ii) Rod probe, cable probe of SS316/SS316L can be used for 
applications wherever coaxial probe is not suitable.  
 4-20 mA DC along with superimposed digital signal (based on 
HART protocol), suitable for over fill prevention.  
 +/-0.5% of calibrated span or minimum 5mm.  
 24 VDC +/-10%.  
 Weather proof as per IP-65, metallic housing with durable 
corrosion resistance coating.  
 Using hand held HART calibrator/ centralized PC based 
system (as applicable).  

Continuous, temper proof, remote as well as manual 
adjustability from instrument. It should be possible to calibrate 
the instrument without any level in the tank/sump etc. 

 Integral digital display. 
 500 ohms (minimum). 

 
Shall meet EN 61326-1 (1997) and AmdtA1, class A 
equipment/EN 50081-2 & EN 5008 1-2 & EN 50082-2 
(i) External cage shall be provided where ever side mounting is 
required. External cage and other mounting accessories to be 
provided by the contractor.
 (ii) Where ever top mounting is required, all mounting 
accessories, stilling well (as required) etc., shall be provided by 
the contractor. 
(iii) All weather canopy shall be provided for protection from 
direct sunlight and direct rain for open locations. 

2.8

Tempered toughened borosilicate gauge glass steel 
armoured reflex or transparent type

304 SS

Process connection as per ASME ptc , 3/4" and 
drain/vent 15 NB

%  ± 2%  

Liner vertical

304 SS leak proof

Test pr. for the assembly shall be 1.5 to the max. Design 
pr. At 38°C.

All wetted parts upto diaphragm seal shall be suitable for 
process application

Gasket for all KEL-F shield for transparent type vent and 
drain valves of steel/SS as per CS /Alloy process 
requirement.  

Length of gauge glass shall not be more than 1400 mm. 
If the vessel is higher, multiple gauge glasses with 50 
mm overlapping shall be provided.

2.9

Radio Frequency type
 316 SS  
 Manufacturer standard  
150% of maximum operating pr. 
 +/-0.5% of full range  

 Principle  

 Output signal  

 Type  

DATASHEET -  GW RADAR TYPE LEVEL TRANSMITTER

 End connection  

 Accuracy  

 Wetted parts

 Accessories  

DATASHEET - LEVEL GAUGE

Length of Gauge glass

 Over range test

Body material  

Scale  

Sensing element and material

Housing

 Accessories

 Mounting

Mounting 

 Sensing Element 
 Material 
 End connection 
 Over range/ proof pressure
 Repeatability  

 Probe Type & Material  

 Accuracy  
 Power supply  

 Housing  

 Adjustment/ calibration  

 Zero  & span adjustment

Display 
Load Impedance 

Electromagnetic compatibility 

DATASHEET - RF LEVEL SWITCH
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 2 No.+2NC. SPDT snap action dry contact  
 60 V DC, 6 VA (or more if required by DDCMIS)  
 Plug in socket.  
 Provided over full range.  

 Adjustable/ fixed as per requirement of application.  

 Weather and dust proof as per IP-55, metallic 
housing.  
All mounting accessories

2.10

2/3/4 way SS 316/Forged Brass (depending on the 
application subject to Employer’s approval during 
detailed Engg.) 

24 V DC + 10%. 

Plug and socket 

Class ‘H’ 

IP65 

Required

2.11

 Inductive proximity type 

 Inside the enclosure

V  10-40 V DC  

 Inductive Proximity type , 2 Wire  

 NO  

 Yes  

 IP67  

 IP67  

 2 no-1/2" NPT  

 Brass /SS  

 FRP or SS  

DegC  -5 to 70 deg C  

V  5 V  

 EN 60947-5-2 or equivalent.  

 Manual valves and solenoid operated on-off valves

Silver plated with high conductivity and non corrosive

IP 55

 Standard applicable  

 Applicable for 

Type 

Power supply 

DATASHEET - LIMIT SWITCH

 Casing material-Sensor  

IP Class 

Insulation 

Limit switches (for open/close feedback)

 Corrosion resistance

 Protection class

 Enclosure(Switch box) Housing material  

 Operating Ambient temp(sensors)  

 Max allowed Voltage Drop across sensor  

 Cable entry-Enclosure(Switch box)  

 Type

 Mounting arrangement

 Operating voltage Range  

 Sensing system  

 Sensor Contact Type  

 Reverse polarity and short circuit protection  

 IP Class-Sensor  

 IP Class-Enclosure(Switch box)  

 No. of contacts  
 Rating of contacts  
 Elect. Connection  
 Set point adjustment  

 Dead band adjustment  

 Enclosure  

 Accessories

DATASHEET - SOLENOID VALVE

Electrical connection
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shall be sufficient to meet the requirement of DCS 
subject to a minimum of 60 V, 6 VA rating

2.12
12/24/36/48/64/72/96/128

4mm thick Fiberglass Reinforced Polyester(FRP)

Rail mounted cage-clamp type suitable for conductor size 
upto 2.5 mm2. A M6 earthing stud shall be provided.  

IP- 55 min. for indoor & IP-65 min for outdoor 
applications.  
To be provided

RAL 7035  

At least 20% unused terminals

2.13

2.13.1

Skid mounted

Folded

Panel enclosure, secondary instruments, annuniciation 
system, selector switch, push buttons, indicating lamps/ 
led cluster, relays, MCBs, clamp on terminals, plug 
socket, panel light, space heater, nameplate, earth bus

Cold rolled sheet steel

Minimum 3.0 mm for load bearing sections (mounted 
with instruments)

2.0 mm for doors

Minimum 2.0 mm for other sections

Minimum 1100 mm

Minimum 3.0 mm

2.5 mm 

3.0 mm

Double compression

ISMC 100 with anti-vibration mounting & foundation bolts

IP-55

2.13.2

Required with integral lockable handle

Door when locked shall be held at minimum three places.

Removable type with concealed hinges to facilitate 
maintenance work

Required for keeping the drawings / documents

Required with suitable glass windows as per the 
requirement.

2.13.3

415V 3 phase AC

Two

230V AC

MCBs

Supervisory relay along with a pilot lamp to indicate 
control supply 'on'

Auto changeover unit mounted on panel 

2.13.4

V 1100 V Voltage

Type

Suitable pocket inside the door 

Double door

Power & control supply

Input power supply

No. Of feeders

Control supply

Additonal requirement for control supply

Internal wiring

Frame thickness

Internal plate thickness

Gland plate thickness

Cable gland

Base channel

Class of protection

Doors

Rear doors

Door locking

DATASHEET - LOCAL CONTROL PANEL

Construction

Type

Construction

Devices & equipments

 Color  

 Spare Terminals

 Type of terminal blocks  

 Protection Class  

 Grounding  

DATASHEET - JUNCTION BOX
 No. of ways  

 Material and Thickness  

 Contact rating 

Enclosure sheet material

Enclosure sheet thickness

Height
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PVC insulated copper multi strand wire /flexible of 
1.5mm2, power cable 2.5sqmm
Through PVC troughs, AC & DC wires shall be kept 
separately

Separate colours for AC & DC wires

Cross ferruling

2.13.5

RAL 5012 & minimum 85 microns / glossy white & 
minimum 70 microns

2.13.6

Neoprene

2.13.7

2 x 100%, covered with removable wire mesh

2.13.8

Clip on, separate for AC & DC circuits

1100 V

Cage clamp

mm >=250 mm

% 20%

To be provided

2.13.9

Led tubelight

W 15W minimum

240V 50 Hz AC

Panel door switch

15 Amp, 3-pin 

2.13.10

Internally with 10 mm bolts at extreme ends for 
connection 

2.13.11

Nos. Minimum 20

Solid state discrete

10W

10% spare window or minimum 2nos. Whichever is more

Required

2.13.12

All operable and indicating devices

Aux. Relays, terminal, PVC trough, MCBs etc. 

Required

Illumination

Facia

Hooter

Annunciator spare (with electronics)

Lamp test provision

Mounting devices on panel

On front side

Inside panel

Easy access for operation / maintenance.

Light

Shrouded cover

Operating power supply

Operable through

Power receptacle 

Earthing studs

Termination to main station earth

Alarm annunciator system

No. Of windows

Ventilation system along with louvers

Cooling fan

Terminal block

Type

Voltage

Tb points

Mounting height from finished floor

Spare

Identification strip

Material & size

Routing and runs

Colour

Ferruling

Painting details*

Painting shade & thickness - exterior / interior 
(these details shall be finalised during detailed 
engineering)

Gasket 

At door & removable cover
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2.14

2.14.1
50 Deg
95% at 40DegC
50 Hz with a variation of +3% & -5%, and 10% combined
variation of voltage and frequency unless specifically
brought out in the specification.

415V/690V, Low Voltage, Three Phase AC  (LV VFD)
2.14.2

3-Phase Diode / Thyristor / Multi Stage IGBT / IGCT /
SGCT/ IEGT  
Naturally air cooled/forced air cooled
Full wave diode rectifier/active front end type  
Thyristor/IGBT/IGCT/SGCT/IEGT  

2.14.3
Modern proven design in power plant/industry
Current Source Inverter (CSI) or Voltage Source Inverter
(VSI) type with minimum Twelve (12) pulse design / 6
pulse with active front end harmonic filter. 
For drives less than 100 KW Six (6) pulse

no inherent detrimental impact

shall be of same design so as to ensure 100 %
interchangeability of components

2.14.4

Shall be designed to deliver the motor input current and
torque for the complete speed torque characteristics of
the driven equipment, with worst input supply voltage and
frequency variation.

Shall be suitable for the load characteristics and the
operational duty of the driven equipment

150% of the rated current for one minute 
110% of rated current for one minute
Automatically reduction of the frequency and voltage to
the motor to guard against overload.
Variable torque changing as a function of speed /
Constant torque over a specific speed range / Constant
power over a specific speed range / Any other
Shall comply to IEEE 519 & IEC 61000
Capable of thermal, dynamic stresses and transient
mechanical torque, resulting from short circuit
Any damage resulting from short circuit
or internal fault shall be limited to the component
concerned.
To be provided
To be provided
Within range 10-110% or
as per the requirement of driven equipment with speed
set accuracy of +1% of rated maximum speed and
steady state regulation of +0.5% of rated speed as per
system requirement
0.95 (minimum)
85 dB (A) at a distance of one meter under rated loaded
with all cooling fan operating conditions.
Suitably protected against over voltages, surges,
lightning etc.
Display a message in complete English words or
Standard English abbreviations
At least 30 time tagged fault messages to be stored 
Required
Not required
To be provided preferably to ensure high network
reliability

Ambient Temperature
Relative Humidity

Rated frequency

Voltage level for the VFD output to be fed to 

 Type of drive  

 Type of Cooling of VFD  
 Converter Type  
 Inverter Type  
GENERAL REQUIREMENTS
Design

415 V/690 V LV VFD

System Design

Overload capacity of the controller :
- for constant torque applications
- for variable torque applications at rated 

- If the motor load exceeds the limit

Operating modes

Total harmonic voltage and current distortion 

Withstanding power

Damage control

Easy access to hardware
Provision for replacement of card (in case of 

Allowable speed variation 

Power Factor for LV VFD

Maximum allowable audible noise 

Circuit components protection

Programmed warning and fault protection
function
Drive’s fault history
AC environment for VFDs (>=100KW)
AC environment for VFDs      ( <100KW)

Fiber optic cable connection 

Impact of VFD operation on Motors/ cables & 
supply system

Multiple VFDs for particular application 

TECHNICAL AND OPERATIONAL REQUIREMENTS

SYSTEM DESCRIPTION

DATASHEET - VARIABLE FREQUENCY DRIVE (VFD)

OPERATING CONDITIONS
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2.14.5

Shall not be present in operating speed range
VFD shall provide stable operation of motor from high-
voltage dv/dt stress, regardless of cable length to motor,
in case of any limitation , the vendor shall clearly state
the limitations in the motor cable distance in his proposal 

filters/ chokes etc. shall be provided by the VFD
manufacturers as an integral part of the VFD to mitigate
the reflected wave effect of harmonics.

2.14.6
Operation of Motor with VFD bypassed
During starting (under rated conditions) the motor will be
switched on in VFD Mode to limit the starting current and
after gaining speed, the load would be switched over to
bypass mode.
Shall be decided during detailed engineering

2.14.7
Required
Complete protection, interlocks & control required

2.14.8
Minimum 98% 
Input transformer, harmonic filters and power factor
correction (if applicable), VFD converters, cooling fans
and output filter, as applicable in the system. Auxiliary
controls : VFD control boards, cooling fans/pumps
Required

2.14.9
Air cooled Design
Required for monitoring purpose
Required for monitoring purpose
Integral to the VFD/ enclosure, If the fan fails, the
system must generate the alarm/trip for the fan failure

2.14.10
Three (3) phase squirrel cage inverter duty Induction
motor with VPI insulation (Resin poor) suitable for VFD
application
Insulated bearing on at least one side for motor frame
size above 250 frame
Solid state power supply consisting of an adjustable
frequency inverter for speed control 
Motor shall be suitable for the current waveforms
produced by the power supply including the harmonics
generated by the drive.
To accept the applied voltage waveform, within the
Vpeak and dv/dt limits as per IEC-61800

2.14.11
Required for protection of motor from high voltage dv/dt
stress.
Shall be included within the VFD enclosure

2.14.12
Self-healing film or electrolytic type having high life time
Required, shall be capable of reducing the residual
charges to zero just after the capacitor is disconnected
from the supply source.
Yes

2.14.13
Dry type, air cored, self cooled, indoor type. Suitable for
withstanding earth fault continuously
Thermal Class 155(F), temperature rise is limited to
thermal class 130 (B)
Shall not exceed value specified in NEMA TR-1

2.14.14
Required
Required

Common standby arrangement with 
Changeover module
EFFICIENCY
Efficiency

Efficiency evaluation parameters

Valid test report

VFD COMPATIBILITY WITH THE MOTOR

Inherent output harmonic resonance

Limitations of the motor cable length

If cable length becomes critical due to system 
requirements & constraints

BYPASS ARRANGEMENT (Optional)
Bypass mode

Bypass mode operation

Comprehensive motor protection scheme for 
STANDBY VFD ARRANGEMENT (Optional)

Type
Air-flow pressure switches
Temperature detectors

Cooling fans

MOTOR

Type

Bearings

Power Supply Requirement

Output/ dv/dt filter

DC LINK CAPACITOR (AS APPLICABLE):
Type

Discharge resistors

Suitable for high ripple currents

Type

Insulation

Noise level 
VFD PANEL REQUIREMENTS
Enclosure frames
Load bearing members

AC/DC Reactor (As applicable)

Motor Insulation design                                                                 

OUTPUT FILTER (AS APPLICABLE):

COOLING SYSTEM

SE
C

TI
O

N
-IC

, C
&I

 S
PE

C
IF

IC
AT

IO
N

- S
IN

G
R

AU
LI

 M
R

H
S

Page 313 of 351



Bottom of the panel with a removable bolted un-drilled
gland plate.
IP: 4X or better for LV VFD
Shall avoid harmonic and inductive heating effects and to
shield any outside equipment from interference, to
eliminate any radio frequency interference
To be provided
Required
Required
Required
Required, to ensure that maximum temperature inside
the cubicle is within permissible limits for reliable and
continuous operation of the system.
Separate Terminal block for power and control cable

2.14.15 Required, suitable for VFD system
2.14.16

Required, to control motor currents during startup and
provide a “soft start” torque profile for the motor load
combination
Required
Local or Remote mode
from VFD panel
- Input and output voltage of Drive
- Input and output current of Drive
- Motor speed
- Input and output power frequency of Drive
-Torque
- Output kWhr of Drive
- Ambient temperature
- Run/stop and local/remote status displayed
Front mounted
Backlit alphanumeric display
A keypad with keys for parameterization and adjusting
parameter
Facility / port to connect external hardware      
Upload and download of all parameter settings from one
drive to another drive for start up and operation                 
User-friendly licensed software for operation and fault
diagnostic
i) Converter transformer: short circuit, over current, earth
fault & winding temperature high protection.
ii) Incoming and outgoing line surge protection.
iii) Under / over voltage protection
iv) Phase loss, phase reversal, overload, negative phase
sequence, locked rotor protection.
v) Instantaneous Over current & Earth fault protection
vi) Converter/Inverter module failure indication.
vii) Over frequency/speed protection.
viii) Ventilation failure indication & alarm.
ix) Over temperature of VFD
x) Bearing temperature protection.
xi) System earth fault protection.
xii) Speed reference loss protection.
Start / stop (in local/remote mode)
Speed control (Raise / lower)
Acknowledge/Accept/ Test Push Button for annunciation

Auto / Manual / Test Mode select
Emergency stop
Trip-Remote Breaker
Microprocessor/PLC based digital diagnostic system
which monitors its own control functions and displays
faults and operating conditions.

Information regarding failure of any of the system
including shut down of the system shall be available.

Illuminating lamp
Space heater with switch fuse
Variable setting thermostat.

Ventilation using air filters and  fans/pumps

Terminal block

Automatic current limiting feature

Current and torque limit adjustments
Drive Speed control
Local / Remote selection provision

Parameter Monitoring

Operator console panel features

Protection features

Operator Control PaneL
(on the front panel door)

2.14.17 DIAGNOSTIC FEATURES

Cable entry

Protection (as per IS/IEC 60947)

Enclosure Design Criteria

Protection against electromagnetic emissions

LT & HT CABLES
CONTROL AND PERFORMANCE REQUIREMENTS
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It shall be possible to retrieve the record of events prior
to tripping of the system or de-energization. 

Auxiliary supply to the system components or to the
electronics (firmware) for the diagnostics / display shall
be taken care of by the manufacturer for this purpose.

2.14.18
All power components in the converter sections shall be
designed for rack-out accessibility for ease of
maintenance and to minimize repair downtime.

Sleeve type wire marker tags or other acceptable means
of permanent identification shall be applied to power and
control wiring. Individual labels shall be provided for all
major components of the VFD system.

2.15

2.15.1
 On / Off                           Inching 
 Globe      Gate       Reg. Globe  Butterfly    
Shall be suitable for continuous operation under an 
ambient temp. Of 0-60 deg c and relative humidity of 0-
95%

2.15.2

Totally enclosed weather proof, minimum IP:68

To be provided for 0-100% travel

Double shielded, grease lubricated anti-friction.

Metal (not fibre gears).  Self-locking to prevent drift under 
torque switch spring pressure when motor is de-
energized.

Open/close at rated speed against designed differential 
pressure at 90% of rated voltage.  For isolating service 
three successive open-close operations or 15 mins. 
Whichever is higher. For inching service - 150 starts/hr 
or required cycles whichever is higher.

2.15.3
 Yes  No
 Top Mounted  Side Mounted
To disengage automatically during motor operation.

2.15.4
Squirrel cage induction motor suitable for Direct On-Line 
(DOL) Starting

415V +/- 10%, 3 Ph, 3W & 50Hz +/- 5%

To be derived from the Power Supply to the Starter 
230 V  110 V AC / 24 V DC
IP 68  
Class F. Temperature Rise 70 Deg C. Over 50 Deg C 
Ambient
Thermostat (3 Nos.,1 In Each Phase)
Required, suitable means shall be provided to diagnose 
the type of fault locally.

2.15.5
Required with built in SPP (Single Phasing Preventer)
 Contactors             Thyristors
Non-Intrusive Profibus Actuator
All actuator settings including torque, limit shall be 
possible without opening the actuator cover.

 Foundation Field-Bus  Profibus DP
Required    
Not Required    

If smart
A) Serial link protocol
B) Redunadant profibus DP port
C) Hand held programmer

Enclosure class of motor

Insulation class

Winding temp protection
Single phasing protection & wrong phase 
sequence protection
Integral starter
Integral starter
Type of switching device
Type

Feature

Sizing

Handwheel
Required
Orientation
Additional requirement
Electric actuator

Motor type

Power supply to motor / starter

Control voltage requirement

General
Duty
Valve type

Ambient condition

Construction and sizing

Construction

Mechanical position indicator

Bearings

Gear train for limit switch/torque switch 
operation

2.14.17 DIAGNOSTIC FEATURES

SERVICEABILITY / MAINTAINABILITY

Power Component Accessibility

Marking / Labelling

DATASHEET - MOTORISED VALVE ACTUATOR
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Suitable connector integral to the actuator, or external 
devices/ accessories (mounted inside minimum IP65 
protection class enclosure) shall be provided so that the 
actuator can be isolated online from the profibus network 
without disturbing the profibus communication of other 
actuators of the segment.
Shall be suitably built inside actuator
To be provided which shall be configured/ tested with 
DCS for proper interfacing and diagnostics

Open/ close commands, open/ close feedback status, 
disturbance signal etc. along with diagnostics. The 
detailed diagnostics including the actuator operating data 
shall be available to the DCS 

Required           

Required        

Required           

Required         

Required (Lockable)    

Required         
2.15.6

i. Position/limit measurement shall be done using 
absolute encoders which will give information of 
position/limit in both the directions.

ii. Electronic measurement of torque shall be provided.

24V DC    
+ 1% FS

2.15.7
Required
230V AC,1 Ph.,50 Hz
Power supply derived from main power supply available 
at actuator end

2.15.8
Required. For power cables, the grade of TBs shall be 
minimum 650V
Suitable terminals/ connectors, integral to actuator, for 
terminating fieldbus cables and power cables shall be 
provided   
Required (2nos.)

2.15.9
Double Compression
Brass Material
Required
Required

2.15.10 Suitable voltage grade copper wire
2.15.11

Integral to actuator body
Regarding actuator alarms, status and valve position 
indications as a minimum.

2.15.12

shall operate satisfactorily under the +/- 10% supply 
voltage variation at rated frequency, -6% to +4% 
variation in frequency at rated supply voltage, 
simultaneous variation in voltage & frequency the sum of 
absolute percentage not exceeding 10%.

2.15.13 SIL2
2.15.14

Required

2.16

Non contact microprocessor based 2 wire type loop 
powered, HART protocol compatible

Power Supply

SIL certification
Accessories

Accessories for calibration / settings / 
configuration of various parameters of actuator

Type
Material
Armored fieldbus cable glands
Power cable glands
Wiring
LCD Display
LCD Indication

Local display information

Motor considerations

Space heater
Space heater
Power supply (non integral)

Power supply (integral)

Terminal block

Actuator/motor terminal block

Terminals / connectors

Earthing terminal 
Cable glands

Open / close PB

Stop PB

Indicating lamps

Local remote s/s

Status contacts for monitoring
Position/ torque transmitter

Position/torque transmitter 

Supply
Accuracy

D) Profibus DP cable connection

E) Open/Close command termination logic

F) GSD and DTM files

G) Available signals to DCS (through profibus 
network)

Step down cont. Transformer

DATASHEET - ULTRASONIC LEVEL TRANSMITTER

 Transmitter type 
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mA

4-20 mA DC (analog signal) alongwith superimposed 
digital signal based on HART protocol

% ±0.5% of calibrated span or minimum 5mm

V 24V DC +/- 10%

To be provided within transducer

Metallic housing with durable corrosion resistance 
coating

Weather proof as per IP-65

Corrosion resistant material to suit individual application 
requirement

Transmitter shall be capable of ignoring false echoes 
from internal tank/sumped obstructions such as pipes, 
heating coils or agitator blades. Also transmitter shall 
have adjustable damping circuitry.

Integral digital display

Loss of echo alarm etc.

Plug and socket

 Display  

 Diagnostics

 Electrical connection

 Accuracy  

 Housing material 

 False signal tolerance

 Output signal

 Power supply  

 Temperature compensation

 Protection 

 Sensor material
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2.17

Grey RAL 9002

Sea green, ISC no. 217

2.18

Grey RAL 9002

Light Brown, ISC no. 410

2.19

Grey RAL 9002

Sky Blue, ISC no. 101

3.0

3.1 Yes

Electronic Transmitters

As per Standard, BS-6447 / IEC-60770

No
YesNTPC’s approval required. on Test certificate

Type Test requirement

Identification Tag/band color scheme

Test to be specifically conducted

Item-1 

Test & Standard -1

Painting color scheme 

INSPECTION/TESTING 

Painting color scheme 

Impulse piping for water area/equipment 

Impulse piping for air

Identification Tag/band color scheme

Impulse piping for oils

Painting color scheme 

Identification Tag/band color scheme
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PE-TS-512-145-HZZZ

Issue No: 01 

Rev. No. 00  

Date :

SL.NO UOM DETAIL

1.0

1.1

1.2

1.3

1.4
1.5
1.6
1.7
1.8
1.9

OPERATING PRESSURE
OPERATING TEMPERATURE
DESIGN PRESSURE
DESIGN TEMPERATURE
RANGE

MAKE

MODEL

TAG NO. / KKS NO.

SERVICE

QUANTITY

FOLLOWING DATA SHALL BE FILLED UP BY VENDOR FOR EACH INSTRUMENT

TECHNICAL SPECIFICATION  
MILL REJECT HANDLING SYSTEM

2x800MW SINGRAULI STPP STAGE III

DESCRIPTION

TECHNICAL DATA  - PART - B (SUPPLIER DATA TO BE FURNISHED AFTER AWARD OF 
CONTRACT)
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PE-TS-512-145-HZZZ

Issue No. 01  

Rev. No. 00  

Date :

Please refer attached drawings for this portion

TECHNICAL SPECIFICATION  
MILL REJECT HANDLING SYSTEM

2x800MW SINGRAULI STPP STAGE III
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PE-TS-XXX-YYY-HZZZ

Issue No. 01  

Rev. No. 00  

Date :

TECHNICAL SPECIFICATION 
MRHS

2x800MW SINGRAULI STPP STAGE III

QUALITY PLAN
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MEASURING INSTRUMENTS

Item Components                                                
_____________________________________________
____
Sub System Assembly
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Pressure Gauge (IS-3624) Y Y Y Y Y    

Temp. Gauge (BS-5235) Y Y Y Y Y    

Pr./D.P.Switch(BS-6134) Y Y Y Y Y Y    

Electronic Transmitter(IEC-60770) Y Y Y Y Y Y   

Temp. Switch Y Y Y Y Y Y    

Electrical Metering Instrument (IS-1248) Y Y Y Y Y Y 

Transducer (IS-14570) Y Y Y Y Y Y  

RTD(IS-2848) Y Y Y Y Y Y 

Thermowell Y Y Y Y Y  

Note: This is an indicative list of tests/checks. The manufacturer is to furnish a detailed quality plan indicating the Practices and Procedure adopted alongwith relevant supporting documents.

PE-TS-512-145-HZZZ

Issue No. 01  

Rev. No. 00  

Date :

TECHNICAL SPECIFICATION  
MILL REJECT HANDLING SYSTEM

2x800MW SINGRAULI STPP STAGE III

 R-Routine Test A- Acceptance Test Y – Test applicable  
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PROCESS CONNECTION AND PIPING

Tests                                               
_________________________________________
Items
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 Local Instrument enclosure   Y   Y    Y   Y   Y   Y   Y   Y   Y   Y     

 Local instruments racks   Y   Y    Y   Y   Y   Y   Y   Y   Y   Y     

 Junction Box   Y   Y*    Y    Y   Y         

 Gauge Board   Y   Y    Y    Y    Y    Y   Y     

 Impulse pipes and tubes   Y    Y     Y        Y    

 Socket weld fittings ANSI B-16.11   Y       Y        Y    Y  

 Compression fittings   Y       Y       Y   Y   Y   

 Instrument valves & Valve manifolds   Y       Y       Y   Y    

 Copper tubings ASTM B75   Y       Y          Y  

LOCAL CONTROL PANEL

Tests                                               
____________________________________________
Items
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Local Control Panel  Y   Y   Y   Y   Y   Y   Y   Y   Y  
R-Routine Test A- Acceptance Test Y – Test applicable
Note:
2) Pre power on check: - Wire dressing, looseness, Availability of Fuses and MCB, Modules are inserted properly, Earthing connection, Input Voltage 
checking.

3) Manufacturer also needs to include their practices and procedure in MQP along with relevant supporting documents.

®-Routine Test A-Acceptance Test Y – Test applicable

 *-applicable for painted junction boxes. 
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VARIABLE FREQUENCY DRIVE

 Item Components 
___________________________________________Su
b System Assembly 
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Sheet Steel (IS-513)  Y Y Y 

Aluminum / Copper Bus-bar(IS-5082/IS-613/IS-1987) Y Y Y Y 

Support Insulator (BS-2782/IEC-660/IS-10912) Y Y Y Y 

Control / Selector Switch(IS-6875) Y Y Y 

Contactor/ MCB(IS-13947) Y Y Y 

O/L Protection relays(IS-3231) Y  Y 

C.T /V.T/ Indicating Meter(IS-2705/3156/1248) Y Y Y 

Fuse/ Fuse carrier(IS-13703) Y Y Y 

Terminals/lugs/pvc wires(IS-13947//IS-694) Y Y  Y  Y  Y 

Timers(IS-3231) Y Y Y 

Push Button/ Lamp/ (IS-6875) Y Y Y 

Control Transformer (IS-12021) Y Y Y 

Mimic, Annunciater Y  Y 

GASKET(IS-11149) Y Y Y Y Y 

Fabrication Y 

Pretreatment & Painting Y Y 

VFD panel Y Y Y Y Y 
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PE-TS-512-YYY-HZZZ

Issue No. 01  

Rev. No. 00  

Date :

Sl. No. DOCUMENT TITLE
SUBMISSION SCHEDULE 

(Schedule week no. after date of 
LOI)

1
TECHNICAL DATASHEETS OF 
TRANSMITTERS,LOCAL INSTRUMENTS, MOV  ETC.

12

2 IO LIST 10

3 INSTRUMENT SCHEDULE 6

4 CONTROL & OPERATIONAL WRITE-UP FOR THE
SYSTEM WITH SET POINTS

6

5 CONTROL SCHEME FOR MRHS 6
6 CABLE SCHEDULE (IN EXCEL FORMAT) 10
7 CABLE INTERCONNECTION 10

8 WIRING DIAGRAM 10

9 HMI PICTURES/PLANT SCHEMATICS 10
10 ANNUNCIATION & SOE LIST 10
11 INSTRUMENTS INSTALLATION DIAGRAM 12

12
QUALITY PLAN DULY SIGNED & STAMPED FOR 
APPLICABLE ITEMS

12

13 CALIBRATION CERTIFICATES 12

Sl. No.

1

2

3

4

DRAWINGS & DOCUMENTS TO BE SUBMITTED BY SUCCESSFUL BIDDER AFTER AWARD 
OF CONTRACT ALONG WITH SUBMISSION SCHEDULE 

TECHNICAL SPECIFICATION  
MILL REJECT HANDLING SYSTEM

2x800MW SINGRAULI STPP STAGE III

DOCUMENTATION REQUIREMENT

APPROVED DOCUMENTS

CALIBRATION CERTIFICATES

O&M MANUAL

ALL TEST CERTIFICATES

DRAWINGS & DOCUMENTS TO BE SUBMITTED AS FINAL/AS-BUILT DOCUMENT

DOCUMENT TITLE
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PROJECT TITLE: 
NTPC SINGRAULI STPP STAGE-III  
(2X800 MW) 

SPECIFICATION NO.     PE-TS-512-160-A101        

SECTION III 
TECHNICAL SPECIFICATION FOR  
MILL REJECT HANDLING SYSTEM  
(MECHNICAL CONVEYOR TYPE) 

REV  00 

DATE JUN 2025 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION – III 
Sl no. Description 
1 DOCUMENTS TO BE SUBMITTED ALONG WITH THE BID 
2 COMPLIANCE CUM CONFIRMATION CERTIFICATE 
3 PRE-BID CLARIFICATION SCHEDULE 
4 UTILITY REQUIREMENT 
5 GUARANTEED POWER CONSUMPTION FORMAT 
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PROJECT TITLE: 
NTPC SINGRAULI STPP STAGE-III  
(2X800 MW) 

SPECIFICATION NO.     PE-TS-512-160-A101        

SECTION III 
TECHNICAL SPECIFICATION FOR  
MILL REJECT HANDLING SYSTEM  
(MECHNICAL CONVEYOR TYPE) 

REV  00 

DATE JUN 2025 
 
 
 
 

DRAWINGS/ DOCUMENTS TO BE SUBMITTED WITH THE BID 
 

  Bidder shall submit the following drawings/documents along with their bid: 

a) Pre-qualification requirement (PQR) documents 

b) Signed and stamped copy of Compliance cum Confirmation Certificate 

c) Un-priced copy of price format indicating quoted/ not quoted against each row / column. 

d) Guaranteed Power Consumption Format (shall be submitted in open along with techno 

             commercial offer only) 

   

OFFER WILL BE CONSIDERED AS INCOMPLETE IN ABSENCE OF ANY OF ABOVE 

DOCUMENTS.  

 

DOCUMENT OTHER THAN ABOVE, IF ANY, SUBMITTED WITH THE OFFER WILL NOT 

FORM PART OF CONTRACT AND ACCORDINGLY WILLNOT BE CONSIDERED FOR BID 

EVALUATION.  
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PROJECT TITLE: 
NTPC SINGRAULI STPP STAGE-III  
(2X800 MW) 

SPECIFICATION NO.     PE-TS-512-160-A101        

SECTION III 
TECHNICAL SPECIFICATION FOR  
MILL REJECT HANDLING SYSTEM  
(MECHNICAL CONVEYOR TYPE) 

REV  00 

DATE JUN 2025 
 

COMPLIANCE CUM CONFIRMATION CERTIFICATE 
The bidder shall confirm compliance with following by signing/ stamping this compliance certificates 
(every sheet) and furnishes same with the offer. 
 
a) The scope of supply, technical details, construction features, design parameters etc. shall be as per 
technical specification & there are no exclusions, other than those resolved as per ‘Schedule of 
Deviations’, with regard to same.  
  
b) There are no other deviations w.r.t. specifications other than those furnished in the ‘Schedule of 
Deviations’. Any other deviation, stated or implied, taken elsewhere in the offer stands withdrawn 
unless specifically brought out in the ‘Schedule of Deviations’ 
 
c) Bidder shall submit QP in the event of order based on the guidelines given in the specification & QP 
enclosed therein. QP will be subject to BHEL/ CUSTOMER approval & customer hold points for 
inspection / testing shall be marked in the QP at the contract stage. Inspection/ testing shall be 
witnessed as per same apart from review of various test certificates / Inspection records etc. This is 
within the contracted price with extra implications to BHEL after award of the contract. 
 
d) All drawings / data-sheets / calculations etc. submitted along with the offer shall be considered for 
reference only, same shall be subject to BHEL/ CUSTOMER approval in the event of order. 
 
e) The offered materials shall be either equivalent or superior to those specified in the specification & 
shall meet the specified / intended duty requirements. In case the material specified in the 
specifications is not compatible for intended duty requirements then same shall be resolved by the 
bidder with BHEL during the pre-bid discussions, otherwise BHEL/ Customer’s decision shall be 
binding on the bidder whenever the deficiency is pointed out.  
 
For components where materials are not specified, same shall be suitable for intended duty, all 
materials shall be subject to approval in the event of order. 
 
f) The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same included in 
the base price itself. Prices for special tools & tackles, if any, shall also be included in the base price. 
 
g) All sub vendors shall be subject to BHEL/ CUSTOMER approval in the event of order.  
 
h) Guarantee for plant /equipment shall be as per relevant clause of GCC /SCC /Other Commercial 
Terms & Conditions. 
 
i) In the event of order, all the material required for completing the job at site shall be supplied by the 
bidder within the ordered price even if the same are additional to approved billing break up, approved 
drawing or approved Bill of quantities. This clause will apply in case during site commissioning 
additional requirements emerges due to customer and / or consultant’s comments. No extra claims 
shall be put on this account. 
 
j) Schedule of drawings submissions, comment incorporations & approval shall be as stipulated in the 
specifications. The successful bidder shall depute his design personnel to BHEL’s/ Customer’s/ 
Consultant’s office for across the table resolution of issues and to get documents approved in the 
stipulated time. 
 
k) As built drawings shall be submitted as and when required during the project execution. 
 
l) That the bidder has not tempered with this compliance cum confirmation certificate and if at any 
stage any tempering in the signed copy of this document is noticed then same shall be treated as 
breach of contract and suitable actions shall be taken against the bidder. 
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PROJECT TITLE: 
NTPC SINGRAULI STPP STAGE-III  
(2X800 MW) 

SPECIFICATION NO.     PE-TS-512-160-A101        

SECTION III 
TECHNICAL SPECIFICATION FOR  
MILL REJECT HANDLING SYSTEM  
(MECHNICAL CONVEYOR TYPE) 

REV  00 

DATE JUN 2025 
 

 

PRE-BID CLARIFICATION SCHEDULE 
 

S. No. Section/Clause
/Page No.  

Statement of the referred 
clause 

Clarification Required 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
 
The bidder hereby certifies that above mentioned are the only clarifications required on the 
technical specification for the subject package. 
 
 
 
 
 
 

SIGNATURE: ___________________ 
 
NAME: _________________________ 
 
DESIGNATION: __________________ 
 
COMPANY: _____________________ 
 
DATE: __________________________ 
 

COMPANY SEAL 
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PROJECT TITLE: 
NTPC SINGRAULI STPP STAGE-III  
(2X800 MW) 

SPECIFICATION NO.     PE-TS-512-160-A101        

SECTION III 
TECHNICAL SPECIFICATION FOR  
MILL REJECT HANDLING SYSTEM  
(MECHNICAL CONVEYOR TYPE) 

REV  00 

DATE JUN 2025 
 

UTILITY REQUIREMENT  
 

S. 
No. 

Utility  Requirement Tapping point location 

1. Instrument air For unit#8,  
1. One no. 15 NB IA line (Flow – 0.2 m3 /min per unit, at 

Pressure - 5-7 bar)at an elevation EL +4.71m (below mill 
maintenance platform) for each mill. (total 8 nos. mills) 

2. One no. 15 NB IA line (Flow – 0.2 m3 /min per unit, at 
Pressure - 5-7 bar)at an elevation EL +15m (at mill-A column) 
for MRS silo 
 

For unit#9,  
1. One no. 15 NB IA line (Flow – 0.2 m3 /min per unit, at 

Pressure - 5-7 bar) at an elevation EL +4.71m (below mill 
maintenance platform) for each mill. (total 8 nos. mills) 

2. One no. 15 NB IA line (Flow – 0.2 m3 /min per unit, at 
Pressure - 5-7 bar) at an elevation EL +15m (at mill column 
nearer to MRS silo)  
 

2. Service water Pressure - 2.5-3 bar 
Flow - 6-8 m3/ hour per 
unit 
 

3-6 m at first column of mill 
bay 

 
The bidder has to submit signed and stamped copy of this sheet along with bid. 
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Doc No: 
Rev. No: 

Date of issue

S.No.      Description of Equipments Working Standby Power Consumption (kW) 
(at Motor Input Terminal)

Duty Factor 
(5)

Total Power 
consumption (KW) 

1 2 3 4 5 6 7= 3 x 5 x 6
1 Total power consumption per unit 1 0 To be filled by bidder 1 To be filled by bidder

Note : 

1

2

3

4

5

Name Designation Signature Date Date Company Seal

TOTAL kW=

Conversion rate of USD to INR shall be Bill selling exchange rate of State Bank of India prevailing on 05.03.2024

The base auxilliary power is 35 kW per unit. Quoted power by bidder at column no. (7) shall be evaluated with respect to base auxilliary power. Declared Guaranteed Power

Consumption in this Format duly signed and stamped shall be submitted along with technical bid.

The price quoted by the bidder shall be loaded @ US $ 4350 (US Dollar Four Thousand Three Hundred Fifty only ) for every additional kW increase in consumption from base
figure indicated in Note no. 2.
In case the successful bidder fails to establish /prove the guaranteed values of power consumptions (base figure of auxiliary power consumption or the GPC quoted by bidder,
whichever is higher) on the actual performance testing at the manufacturing works/site, penalty @US $ 4350 (US Dollar Four Thousand Three Hundred Fifty only) for every
additional kW increase in consumption figure shall be levied.

Particulars of bidder / authorised representative

NAME OF PACKAGE: Mill Reject Handling System (Mechancial conveyor type)
TECHNICAL SPECIFICATION: PE-PF-512-160-A101

Power consumption (KW) of motors shall be measured at motor input terminals when the system operating at the rated capacity. Power consumed by horizontal conveyor and
bucket elevator motors along with vent fan motor and vibrating feeder (if applicable) shall be taken into consideration for the purpose.

NAME OF PROJECT: 2 X 800 MW SINGRAULI STAGE-III, STPP

ANNEXURE-IV: 
Guaranteed Power Consumption 

for Mill Reject Handling System (Mechancial conveyor type)

PE-PF-512-160-A101
0
JUN 2025
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