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1.0 INTENT OF SPECIFICATION 
 

1.1 The specification covers Supply part, Services part and Mandatory Spares comprising of 
design (i.e. Preparation and submission of drawing /documents including “As Built” drawings 
and O&M manuals), engineering, manufacture, fabrication, assembly, inspection / testing at 
vendor's & sub-vendor’s works, painting, maintenance tools & tackles, , first fill and top-up of 
lubricants & consumables, mandatory spares along with spares for erection, start-up and 
commissioning, forwarding, proper packing, shipment and delivery at site, assembly AND 
Services part covers supervision services for erection & commissioning, trial run at site and 
carrying out Performance guarantee tests at site, training of customer/ client O&M staff 
covering all aspects of the GDS-Operation & Maintenance (6 days) at Site, training of 
customer’s personnel at manufacturer’s works (6 mandays including lodging and boarding) & 
handover in flawless condition of the package to the customer complete with all accessories 
for the total scope defined as per BHEL NIT & tender technical specification, amendment & 
agreements till placement of order for Flue Gas Desulphurization (FGD) plant of 3x660 MW 
Nabinagar STPP, Aurangabad, Bihar of M/s Nabinagar Power Generating Company Private 
Limited (NPGCPL). 

 

1.2 There are three (3) units of each 660 MW and each unit is envisaged with one (1) FGD 
system. Two (02) Sets of Gypsum Dewatering system (1 working + 1 standby) common for all 
three units shall be provided. 
 

1.3 The contractor shall be responsible for providing all material, equipment & services, which 
are required to fulfil the intent of ensuring operability, maintainability, reliability and 
complete safety of the complete work covered under this specification, irrespective of 
whether it has been specifically listed herein or not. Omission of specific reference to any 
component / accessory necessary for proper performance of the equipment shall not relieve 
the contractor of the responsibility of providing such facilities to complete the supply, 
erection and commissioning, performance and guarantee/demonstration testing of GYPSUM 
DEWATERING SYSTEM. 
 

1.4 The Bidder shall offer only proven design, which meets the Provenness criteria indicated in 
the NIT. Necessary documentary evidences shall be submitted along with the bid. If bidder 
doesn’t meet the specified provenness criteria, their bid may not be considered for further 
evaluation. 
 

1.5 It is not the intent to specify herein all the details of design and manufacture. However, the 
equipment shall conform in all respects to the highest standards of design, engineering and 
workmanship and shall be capable of performing the required duties in a manner acceptable 
to the purchaser who will interpret the meaning of drawings and specifications and shall be 
entitled to reject any work or material which in his judgement is not in full accordance. 
 

1.6 The extent of supply under the contract includes all items shown in the drawings, 
notwithstanding the fact that such items may have been omitted from the specification or 
schedules. Similarly, the extent of supply also includes all items mentioned in the 
specification and /or schedules, notwithstanding the fact that such items may have been 
omitted in the drawing. Similarly, the extent of supply also includes all items required for 
completion of the system for its safe, efficient, reliable and trouble free operation and 
maintenance shall also be in supplier’s scope unless specifically excluded and 
notwithstanding that they may have been omitted in drawings / specifications or schedules.  
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1.7 The general term and conditions, instructions to tenderers and other attachment(s) referred 
to elsewhere are made part of the tender specification. The equipment materials and works 
covered by this specification is subject to the compliance to all attachments referred to in the 
specification. The bidder shall be responsible for and governed by all requirements stipulated 
herein.  

 
1.8 While all efforts have been made to make the specification requirement complete & 

unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure 
completeness of specification, to bring out any contradictory / conflicting requirement in 
different sections of the specification and within a section itself to the notice of BHEL and to 
seek any clarification on specification requirement in the format enclosed under Section-III of 
the specification within 10 days of receipt of tender documents. In absence of any such 
clarification(s), in case of any contradictory requirement, the more stringent requirement as 
per interpretation of Purchaser / Customer shall prevail and shall be complied by the bidder 
without any commercial implication on account of the same. Further, in case of any missing 
information in the specification not brought out by the prospective bidders as part of pre-bid 
clarification, the same shall be furnished by Purchaser/ Customer as and when brought to 
their notice either by the bidder or by purchaser/ customer themselves. However, such 
requirements shall be binding on the successful bidder without any commercial & delivery 
implication.  

 
1.9 The bidder’s offer shall not carry any section like clarification, interpretations and /or 

assumptions. 
 
1.10 Deviations, if any, should be very clearly brought out clause by clause along with cost of 

withdrawal in the enclosed schedule (in Section -III); otherwise, it will be presumed that the 
vendor's offer is strictly in line with NIT specification. If no cost of withdrawal is given against 
the deviation, it will be presumed that deviation can be withdrawn without any cost to 
BHEL/it’s customer.   

 
1.11     In the event of any conflict between the requirements of two clauses of this specification & 

requirements of different codes/standards and between respective clauses of sub-section C 
& sub-section D, more stringent clause as per the interpretation of the owner shall apply. 

  
1.12 In case, all the above requirements are not complied with, the offer may be considered as 

incomplete and would become liable for rejection.  
 
1.13  For definition of words like Contractor, bidder, supplier, vendor, Customer/ Purchaser / 

Employer, consultant, please refer relevant clause of General Conditions of Contract (GCC). 
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1.1 FUNCTION 

The purpose of the specification is to provide complete Gypsum Dewatering System (GDS) 
for 3X660 MW NABINAGAR STPP, under the scope of this tender. 
 

1.2 TECHNICAL INFORMATION  

1.2.1 Quantity of gypsum dewatering 
System 

Two (2) Set 
(one working +one standby)  

1.2.2 Capacity of gypsum dewatering 
system 

65.3 Tones per hour (wet cake) minimum at outlet of 
Vacuum belt filter for each belt filter 

1.2.3 Moisture content  10 (Max) % 

1.2.4 Gypsum purity  ≥ 90% 

1.2.5 Chloride content < 100 ppm 
 

2.1 SCOPE OF SUPPLY & SERVICES  

The specification covers Supply part, Services part and Mandatory spares comprising of 
design (i.e. Preparation and submission of drawing /documents including “As Built” drawings 
and O&M manuals), engineering, manufacture, fabrication, assembly, inspection / testing at 
vendor's & sub-vendor’s works, painting, maintenance tools & tackles, first fill and top-up of 
lubricants & consumables, mandatory spares along with spares for erection, start-up and 
commissioning, forwarding, proper packing, shipment and delivery at site, assembly AND 
services part covers supervision services for erection & commissioning, trial run at site and 
carrying out Performance guarantee tests at site, training of customer/ client O&M staff 
covering all aspects of the GDS- Operation & Maintenance, Troubleshooting etc., training of 
customer/ client O&M staff covering all aspects of the GDS- Operation & Maintenance (6 
days) at Site, training of customer at manufacturer’s works (6 mandays including lodging and 
boarding) & handover in flawless condition of the package to the customer complete with all 
accessories 

Design: broadly includes basic engineering, detail engineering, preparation and submission 
of engineering drawings/calculations/datasheets/quality assurance documents/field quality 
plans, storage instructions, commissioning procedures, Erection & assembly Drawings, 
operation & maintenance manuals, performance guarantee test procedures and assisting 
BHEL in obtaining time bound approval from customer. 

Supply: broadly includes manufacturing/fabrication, shop floor testing, stage inspections, 
final inspections, painting, packing & forwarding. 

Services: broadly includes supervision services for erection & commissioning, trial run at site 
and carrying out Performance guarantee tests at site, training of customer/ client O&M staff 
covering all aspects of the GDS- Operation & Maintenance (6 days) at Site, training of 
customer at manufacturer’s works (6 mandays including lodging and boarding) & handover 
in flawless condition of the package to the customer. 

2.1.1 The scope of supply for Gypsum Dewatering System shall include but not limited to the 
following: 

2.1.1.1 Primary hydro cyclone:  Two (2) sets  
i. Hydrocyclone clusters  
ii. Anchor bolts, nuts and washers  
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iii. Flanges for inlet and overflow  
iv. A variety size of vortex finders for the entire hydro cyclone  
v. Accessory piping within the skid  
vi. Piping, valves, instruments as per the terminal points defined elsewhere in the 

specification 

2.1.1.2 Secondary hydro cyclone:  Two (2) sets 
i. Hydrocyclone clusters  
ii. Anchor bolts, nuts and washers  
iii. Flanges for inlet and overflow  
iv. A variety size of vortex finders for the entire hydro cyclone  
v. Accessory piping within the skid  
vi. Piping, valves, instruments as per the terminal points defined elsewhere in the 

specification 

2.1.1.3 Vacuum belt filters complete with Accessories including discharge chute up to the gypsum 
conveyor skirt board, driving motors (IE3) inverter duty with VFD and inverter panel:  Two 
(2) numbers 

2.1.1.4 Vacuum receivers with Anchor bolts, nuts and washers: Two (2) numbers 

 Filtrate extraction pumps (4 nos., 2 nos./receiver tank: 1 working + 1 stand by) shall be 
provided. Refer Scheme No. PE-FEP-00 for the typical Scheme of the arrangement The 
extraction system of the filtrate complete with pumps, piping, valves, instruments and 
accessories along with associated supports, fasteners, gaskets etc. with drive (IE3 motor).  
Also, bidder to include all connection bolts/nuts/washers for installation. Required 
instruments and any safety device shall be supplied.  

Bidder to include the same in the P&ID scheme and submit the same for the approval of 
BHEL/NPGCPL. 

2.1.1.5 Vacuum pumps with drive (IE3 motor), all connection bolts/nuts/washers for installation, 
required instruments and any safety device: Two (2) numbers 

Bidder to consider the requirement of the vertical sump pumps (2 nos., 1 working + 1 stand 
by) in his scope for pumping the water expended from the Vacuum pump(s) to the Cake 
Wash Tank(s).  

Civil work of the sump shall be in BHEL scope and inputs shall be provided by the bidder. 

The system shall be complete with pumps, piping, valves, instruments and accessories along 
with associated supports, fasteners, gaskets etc. with drive (IE3 motor). Also, bidder to 
include all connection bolts/nuts/washers for installation. Required instruments and any 
safety device shall be supplied.   

Bidder to include the same in the P&ID scheme and submit the same for the approval of 
BHEL/NPGCPL. 

2.1.1.6 Vent fan including enclosure and its arrangement: Two (2) numbers 
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2.1.1.7 Complete arrangement for cloth and cake washing (excluding tanks & their Instruments), 

pumps with motors (IE3), associated piping, valves, spray nozzles & accessories: One (1) set* 

Two (2) nos. of belt filter wash tanks and Two (2) nos. cake washing tanks are envisaged for 
both the belt filters as per the P&ID no. 0370-109-PVM-F-020 Sheet 7, 8, 9 & 10. Each tank 
shall be provided with 2 nos.  (1 working + 1 standby) of wash pumps. Suitable arrangement 
for the washing of belt filter cloth and gypsum cake including piping/ valves/ instruments 
etc. shall be provided by the bidder. 

The tank(s) supply with inlet/outlet nozzle is in BHEL scope. Instrumentation on tank(s) is 
excluded from the bidder scope. Inlet piping along with associated instruments/ valves from 
process water Terminal point to the tanks inlet nozzles, Process water Outlet piping from the 
tanks outlet nozzles for cake wash and belt wash comprising of the wash pumps, their 
motors (IE3) along with associated instruments/ valves etc. shall be in the bidder scope. 

However, bidder scope shall be limited to the Engineering as per clause 2.1.1.9 (ii) (g) of this 
sub-section for the overflow and drain of the tanks. 

2.1.1.8 Coupling with guards, wherever applicable: One (1) set* 

2.1.1.9 Piping, Valves and accessories 

(i) Complete engineering and supply of interconnected piping (slurry, air and water pipes) 
along with valves, rubber lining (wherever applicable, shall be supplied in erectable condition 
i.e., no rubber lining to be done at Site), instruments, valves, supports, gaskets, fasteners and 
accessories which is integral to Gypsum dewatering system – One (1) set* which is broadly 
defined below: 

a. Slurry piping from Primary hydro cyclones underflow to Vacuum Belt Filters 

b.  Filtrate piping from Vacuum belt filters to Vacuum receivers and further up to the 
extraction pumps discharge. 

c.  Air piping from vacuum receivers to vacuum pumps to atmosphere 

d.  Vacuum pumps seal water / drain water pipes to/ from wash tanks 

e.  Process water piping from TP outside building to wash tanks. 

f.  Instrument air piping from TP outside building up to equipment related to the system 

(ii) Scope of below-mentioned interconnected piping (slurry, air and water pipes) along with 
valves, rubber lining (wherever applicable), instruments, valves, supports, gaskets, fasteners 
and accessories which is non-integral to Gypsum dewatering system is limited to 
engineering only and supply shall be made by BHEL. Engineering includes layout & routing 
of pipes, preparation of isometric drawing and BOQ:   

a.  Primary hydro cyclone feed tank outlet to the inlet flange of Primary hydro cyclones 
along with recirculation piping to feed tank 

b. Primary hydro cyclones over flow to Inlet of secondary hydro cyclone feed tank 
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c.  Secondary hydro cyclone feed tank outlet to inlet flange of secondary hydro cyclones 

along with recirculation piping to feed tank 

d.  Secondary hydro cyclones underflow to filtrate tank 

e.  Secondary hydro cyclones overflow to inlet flange of wastewater tank 

f.  Vacuum receiver drain through filtrate extraction pumps (bidder scope) to Filtrate tank 
and other associated drain of vacuum belt filters to filtrate tank 

g.  overflow and drain piping of cake wash tanks and cloth wash tanks. 

2.1.1.10 Instruments/Valves for the entire gypsum dewatering system including integral piping as 
defined at 2.1.1.9 above (minimum requirement for each gypsum dewatering system is 
given in the P&ID):  One (1) set* 

2.1.1.11 Electric common including but not limited to  

i. Local control panel, if required  

ii. LV, HT Motors (as applicable) 

iii. Junction Box  

iv. Instruments  

v. Push buttons  

2.1.1.12 Expansion Joints at suction and discharge of each pump/other equipment, as applicable: 
One (1) Set* 

2.1.1.13 All motors shall be provided with suitable double compression cable gland. 

Bidder shall provide cable glands and lugs for all equipment in his scope. Cables shall be 
terminated using double compression type cable glands and solder less crimping type tinned 
copper cable lugs. 

Bidder shall provide junction box. The Junction box shall have provision for installing glands 
of suitable size on the bottom of the box. 

2.1.1.14 Control System: Control system shall be DDCMIS/ DCS, which shall be BHEL scope. Each 
equipment shall be furnished with required instrumentation and electrical accessory devices 
mounted and connected to a junction box.  

2.1.1.15 SIGNALS 

2.1.1.15.1 Alarm Signal: 
a) Bearing temperature high 

2.1.1.15.2 Interlock signal: 
a) Belt filter wash tank level low 
b) Cake wash tank level low 
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Bearing Temperature Transmitter for initiating alarm during when “Bearing temperature 
high” shall be supplied by Bidder. Bearing temperature transmitter shall be provided with 
local display also. Bearing temperature transmitter (with 2V3 logic) shall be provided for HT 
motors (> 200 KW) at both the driving and non-Driving ends. Similarly, Vibration transmitters 
(with 2V3 logic) for measuring vibration in X & Y axis have to be provided for at the driving 
and Non-driving end for HT Motors. 

2.1.1.16 Lubricants & Consumables: All the first fill and one year’s toppings requirements of 
consumables such as grease, oil, lubricants, servo fluids etc. which will be required to put the 
equipment covered under the scope of specifications into successful commissioning/initial 
operation and to establish completion to facilities should be provided by 
contractor/supplier. Refer Clause 7.0 of this sub-section for details. 

2.1.1.17 Painting and rust prevention during shipment and construction. 

2.1.1.18 Seaworthy packing & forwarding to project site. Refer project information specified 
elsewhere in the specification. This is applicable where the equipment is coming through sea 
route. Otherwise, packing specification of equipment of Indian origin will be followed. 

2.1.2 Services to be provided by the bidder: 

 (i) Detailed Erection and commissioning procedure shall be submitted by successful bidder 
for carrying out the erection and commissioning at site by BHEL. 

(ii) Supervision for Erection & Commissioning, trial run at site  

(iii) Performance guarantee tests at site & handover in flawless condition of the package to 
the customer  

(iv) training of customer/ client O&M staff covering all aspects of the GDS- Operation & 
Maintenance (6 days) at Site  

(v) Training of customer at manufacturer’s works (6 man-days) including lodging and 
boarding)  

(vi) Visits shall be planned by BHEL site team and prior intimation shall be sent to supplier for 
visit to site for supervision services. Bidder shall be informed at least 10 days in advance for 
the requirement of visit at site. Visiting team shall consist of one or two expert of bidder as 
deemed necessary by them. 

2.1.3 Mandatory spares as defined as Annexure-II, Sub Section-D of Section I. 

2.1.4 Recommended spare parts list to be furnished (is not part of scope of supply) 

2.1.5 Any other items required not covered above but required for the completeness of the 
system; it shall be included in the offer and shall be supplied by the Bidder/supplier. Bidder 
shall refer to the P&ID enclosed in Annexure-IV, Sub-Section-D of Section-I for the items 
under the bidder’s scope. All the items indicated in the P&ID are minimal requirements. 
 

*Wherever (*) is marked, one (1) set means complete requirement for both the gypsum dewatering system. 
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2.2 PROCESS DESCRIPTION  

1. Common gypsum dewatering system is envisaged for all three units. The dewatering system 
shall receive the gypsum slurry from Primary Hydro cyclone feed pumps (BHEL Scope). Gypsum 
dewatering system shall be suitable for handling slurry from all three FGD units. Two sets of 
primary hydrocyclone (1W+1S) with accessories shall be in vendor scope. Primary 
hydrocyclone underflow shall be taken to Vacuum Belt Filter (VBF) inlet. 

2. The overflow from the primary sets of hydro-cyclone shall be taken to a secondary hydro-
cyclone feed tank (BHEL Scope). Secondary Hydro cyclone feed pumps (BHEL Scope) shall 
transfer the slurry from tanks to secondary hydro cyclone. Two sets of Secondary hydro 
cyclones (1 working+1 stand by) and its accessories shall be in vendor scope. 

3. The underflow from the secondary hydro-cyclone shall be taken to the filtrate water tank. The 
over flow from the secondary hydro-cyclone shall be taken to a waste water storage tank.  

4. Two nos. of belt filter wash tanks & Two nos. of cake wash tanks along with rubber lining 
(BHEL Scope) are envisaged for both the belt filters. Each tank shall be provided with 2 nos. of 
pumps of suitable requirement.  

 

2.3 TERMINAL POINTS 

1. Primary hydro cyclone feed slurry will be provided by BHEL at the inlet flange of the primary 
hydro cyclone. 

2. Primary hydro cyclone overflow launder outlet flange. Further piping by BHEL to secondary 
hydrocyclone feed tank. 

3. Secondary hydro cyclone feed slurry will be provided by BHEL at the inlet flange of secondary 
hydro cyclone. 

4. Secondary hydro cyclone underflow launder outlet flange and overflow launder outlet flange. 
Further piping by BHEL to waste water and filtrate tank. 

5. Outlet at filtrate extraction pumps discharge expansion joints and TP near VBF for other drain 
of such as cloth wash, dyke drain etc. 

6. Process water & instrument air will be provided at one location, located at 5 m from building 
boundary. Further piping from terminal point to GDS system utilities are in bidder’s scope.  

7. Discharge of Gypsum through discharge chute onto the gypsum belt conveyor is in bidder’s 
scope. Please refer enclosed P&IDs, typical layout & preliminary elevation drawing of GDS 
building for the details in the scope. 

 

2.4 For Electrical scope, refer Electrical specification (Sub-section- C3 of Section-I). 
 

2.5 For Control & Instrumentation (C&I) scope, refer C&I specification (Sub-section- C4 of 
Section-I). 

 

3.0 CODES & STANDARDS AND OTHER REQUIREMENTS 
 
3.1 In addition to the codes and standards specifically mentioned in the relevant technical 

specifications for the equipment / plant / system, all equipment parts, systems and works 
covered under this specification shall comply with all currently applicable statutory 
regulations and safety codes of the Republic of India as well as of the locality where they will 
be installed, including the following: 

 

a) Indian Electricity Act 
b) Indian Electricity Rules 
c) Indian Explosives Act 
d) Indian Factories Act and State Factories Act 
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e) Indian Boiler Regulations (IBR) 
f) Regulations of the Central Pollution Control Board, India 
g) Regulations of the Ministry of Environment & Forest (MoEF), Government of India 
h) Pollution Control Regulations of Department of Environment, Government of India 
i) State Pollution Control Board. 
(j.) Rules for Electrical installation by Tariff Advisory Committee (TAC). 
(k.) Building and other construction workers (Regulation of Employment and Conditions  

of services) Act, 1996 
(l.) Building and other construction workers (Regulation of Employment and Conditions     

of services) Central Rules, 1998 
(m.) Explosive Rules, 1983 
(n.) Petroleum Act, 1984 
(o.) Petroleum Rules, 1976, 
(p.) Gas Cylinder Rules, 1981 
(q.) Static and Mobile Pressure Vessels (Unified) Rules, 1981 
(r.) Workmen's Compensation Act, 1923 
(s.) Workmen's Compensation Rules, 1924 
(t.) Safety Rules for Construction and Erection 
(u.) Safety Policy 
(v.) Any other statutory codes / standards / regulations, as may be applicable. 

 

3.2 Unless covered otherwise in the specifications, the latest editions (as applicable as on date 
of bid opening), of the codes and standards given below shall also apply: 

 

a) Bureau of Indian standards (BIS) 
b) Japanese Industrial Standards (JIS) 
c) American National Standards Institute (ANSI) 
d) American Society of Testing and Materials (ASTM) 
e) American Society of Mechanical Engineers (ASME) 
f) American Petroleum Institute (API) 
g) Standards of the Hydraulic Institute, U.S.A. 
h) International Organization for Standardization (ISO) 
i) Tubular Exchanger Manufacturer's Association (TEMA) 
j) American Welding Society (AWS) 
k) National Electrical Manufacturers Association (NEMA) 
l) National Fire Protection Association (NFPA) 
m) International Electro-Technical Commission (IEC) 
n) Expansion Joint Manufacturers Association (EJMA) 
o) Heat Exchange Institute (HEI) 
p) IEEE standard 
q) JEC standard 

 

3.3 Other International/ National standards such as DIN, VDI, BS, GOST etc. shall also be 
accepted for only material codes and manufacturing standards, subject to the BHEL 
Customer's approval, for which the bidder shall furnish, adequate information to justify that 
these standards are equivalent or superior to the standards mentioned above. In all such 
cases, the bidder shall furnish specifically the variations and deviations from the standards 
mentioned elsewhere in the specification together with the complete word-to-word 
translation of the standard that is normally not published in English. 
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3.4 Two (2) English language copies of all national and international codes and/or standards 

used in the design of the plant and equipment shall be provided by the Contractor to the 
Employer within two calendar months from the date of the Notification of Award. 

 

3.5 In case of any change in codes, standards & regulations between the date of bid opening and 
the date when vendors proceed with fabrication, the BHEL shall have the option to 
incorporate the changed requirements or to retain the original standard. It shall be the 
responsibility of the Contractor to bring to the notice of BHEL such changes and advise BHEL 
of the resulting effect. 

 
3.6 All items of equipment shall comply with the stipulations of Inspectorate of Factories and 

other statutory bodies of Government of India and Chief Electrical Inspectorate of the State 
in which the plant site is located, wherever applicable. Wherever required, the successful 
bidder has to obtain the necessary approvals from statutory authorities and other concerned 
agencies. All cost on these accounts shall be borne by the successful Bidder. 

 
4.0 DETAILED TECHNICAL SPECIFICATION 
 

4.1 DETAILED SPECIFICATION  

4.1.1 Bidder shall supply two stage gypsum dewatering system consisting of primary hydro 
cyclones, vacuum belt filters (VBF) and secondary hydro cyclones for dewatering of gypsum 
from absorber to less than 10% moisture at the design capacity specified elsewhere in the 
specification.  

4.1.2 Bidder shall supply 2x100% gypsum dewatering system with each stream sized to dewater 
65.3 TPH (Wet cake) at outlet of VBF produced by the all three FGD units operating at 
design point. All other stipulations with respect to sizing and design of the dewatering 
system, auxiliaries and other systems shall be in line with this specification. 

4.2 Hydro-cyclones 

4.2.1 Two (2) sets of primary hydro cyclones are envisaged, each set shall be sized to dewater the 
gypsum slurry produced by the unit operating at design point.  

4.2.2 Each set of primary hydro-cyclone shall be provided with 10% spare hydro-cyclones. The 
capacity defined in the previous clause shall be met with spare hydro-cyclones out of 
service. 

4.2.3 The primary hydro-cyclone shall be installed directly above the belt filters. The overflow of 
the primary hydro-cyclones shall be taken to secondary hydro-cyclone feed.  

4.2.4 Two (2) sets of secondary hydro cyclones are to be installed, each set shall be sized to 
dewater the gypsum slurry produced by all three FGD units operating at design point. 

4.2.5 Both primary and secondary hydro-cyclones shall be of modular construction. It shall be 
possible to remove and replace individual hydro-cyclone with the set in service. Individual 
isolation valve shall be provided for each hydro-cyclone for this purpose. 

4.2.6 The hydro-cyclone shall be of proven design and shall be provided with replaceable rubber 
lining. The feed chamber, overflow and underflow chamber shall be made of carbon steel 
of adequate thickness with a rubber lining of minimum 12 mm thickness. Liners shall have a 
minimum wear life of not less than 7000 hours. 

4.2.7 All Hydro Cyclones clusters shall be made of polyurethane or urethane material only. 

4.3 Vacuum Belt Filters 

4.3.1 Two (2) numbers of vacuum belt filters each of capacity 65.3 TPH (Wet cake) at the outlet 
of each VBF are envisaged. Each vacuum belt filter shall be sized to meet the following 
requirements, all occurring together, with an inlet solid concentration of not more than 
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45% or outlet of hydro-cyclones whichever is minimum: 
 Outlet Moisture: 10% (maximum) 
 Gypsum Purity:  90% (minimum) 
 Chloride content: < 100 ppm 

4.3.2 The Vacuum Belt Filters shall have the following characteristics: 

a) Very rigid frame and rolls, no deformation whatsoever may occur. 
b) All rolls shall be installed perfectly horizontally 
c) There shall be no vacuum under the slurry deposition zone. 
d) Deposit thickness control and directional stability control 
e) The slurry shall be put on the belt in counter current relative to the rotation of the 

band. 
f) The vacuum chambers shall be easily opened for inspection and cleaning. 

4.3.3 The vacuum belt filter shall be proven design in operation for similar capacities. The filter 
cloth shall be polyester or polypropylene as per the proven design of the supplier and shall 
be guaranteed for a minimum life of not less than 7000 hours. 

4.3.4 The complete frame of the filter and all parts in contact with gypsum shall be made of 
corrosion resistant material or shall be provided with corrosion resistant liners of proven 
design.  

4.3.5 In case, the contractor offers a design with an underlying belt for carrying the filter cloth, 
the same shall be endless, factory vulcanized rubber belts. The belt shrouds and the sealing 
belts shall provide a leak tight arrangement to prevent overflow of gypsum slurry. The 
sealing belt shall have minimum life of not less than 7000 hours. 

4.3.6 The vacuum box shall ensure tight sealing with the belt/cloth and shall be of proven design. 

4.3.7 The belt filter shall have an automatic cloth tracking mechanism and shall be provided with 
all required instrumentation as per the bidder’s proven practice. The belt filter shall have 
an automatic cloth tensioning mechanism. Pull chord switches shall be provided for each 
vacuum belt filter. Four (04) no.’s of Belt sway switches shall be provided for each vacuum 
belt filter. Cake thickness sensors with double redundancy shall be provided for each 
vacuum belt filter which shall control the speed of the vacuum belt filter in turn. 

4.3.8 Differential Pressure indicator shall be provided at the discharge line of Belt filter wash 
Pump for each vacuum Belt filter. Flow indicator shall be provided for cloth washing line of 
each vacuum belt filter. Flow indicator shall be provided for cake washing line of each 
vacuum belt filter as per P&ID enclosed. 

4.3.9 The filter shall be provided with minimum 2 stages of cake washing for removing impurities 
in the gypsum. One stage of cloth washing arrangement shall also be provided. 

4.3.10 The filtrate from gypsum slurry and from cake washing shall be taken to a separate vacuum 
receiver tank(s) as per the proven practice of the supplier. Each belt filter shall have an 
independent vacuum pump. 

4.3.11 Gypsum cake from each belt filter shall be discharged through a hopper onto belt conveyor 
being provided by the Employer. 

4.3.12 A 2 m (min.) wide platform shall be provided around each belt filter for easy approach & 
maintenance. The elevation of discharge point of vacuum belt filter shall be as per the 
Gypsum Dewatering Building Drawing provided in the Sub Section-7 of Section-II. Any 
changes for optimization of the layout shall be suggested by Bidder accordingly. 

4.3.13 The service factor of the gear unit (if any) shall be minimum 1.5. 

4.3.14 Piping and wiring within the skid should be in the vendor’s scope. 

4.3.15 All client end connection flanges shall be ANSI B 16.5/AWWA. 
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4.4 Vacuum System 

4.4.1 The filtrate from each belt filter, cake washing & cloth washing shall be taken to separate 
receiver tank(s) as per the supplier’s proven practice. Each belt filter shall be provided with 
an independent vacuum pump sized to meet the requirements of the belt filter operating 
at its maximum capacity. An additional 10% margin over the above shall be provided in 
each vacuum pump. 

4.4.2 Each Vacuum pump shall have its own piping system, which connects the pump with the 
associated vacuum belt filter. Bidder to provide Equipment layout and General 
Arrangement (GA) of Gypsum dewatering building along with the offer. 

4.4.2 The vacuum pump shall be of low speed liquid ring type of proven design. The design of the 
vacuum pumps shall avoid cavitation under all operating conditions. 

4.4.3 The seals shall be of proven design. 

4.4.4 Silencers shall be provided, if required, to limit the noise level to values stipulated 
elsewhere in this specification. 

4.4.5 The vacuum receiver and pump internals shall be suitably lined to protect against the 
corrosive environment. The material selected for vacuum pumps & vacuum receivers shall 
be proven for similar application and shall be subject to approval of BHEL/NPGCPL. 

4.4.6 Each vacuum receiver tank(s) shall be provided with slide plate type pneumatic vacuum 
breaker. The plate shall be stainless steel with a min. thickness of 3 mm. 

4.4.7 The filtrate extraction pump shall be capable of pumping filtrate water with solid 
concentration of not less than 10% and particle lumps of 6-7 mm. A 10% margin shall be 
provided in each of the pump. 

4.5 COMMON REQUIREMENTS FOR PUMPS (VACUUM PUMP, FILTRATE BELT FILTER, CAKE WASH) 

4.5.1 All the pump wear parts in contact with the slurry shall be provided with replaceable 
rubber/elastomer liners suitable for the fluid handled. The Bidder can also offer a hi-
chrome alloy line pump if the Bidder has previous experience of the same for similar 
applications. The material used by the contractor shall be proven in previous installations. 

4.5.2 The pump shall be provided with seals of proven type and shall be designed for 
minimization of seal water consumption. The shaft shall be supported on heavy-duty 
ball/roller bearings. 

4.5.3 All pumps shall be designed to withstand a test pressure of 1.5 times the maximum possible 
pump shut off pressure under maximum suction pressure conditions. 

4.5.4 Product water flushing lines and drains are to be supplied for each pump handling the 
prevailing water to avoid corrosion if the pump is out of operation for extended periods. 

4.5.5 Pumps must be carefully set to ensure that the net positive suction head available under all 
operating conditions will be adequate. The NPSH Values are to be referred to the least 
favorable operating conditions- lowest atmospheric pressure, lowest level of water on the 
suction side of the pump and highest temperature of the pumped fluid. An adequate safety 
margin of normally greater than 1 m to the max NPSH required shall be provided. 

4.5.6 All pumps shall be fitted with suction and discharge pressure gauges. Pressure gauges shall 
be with diaphragm seal for slurry application. Pressure gauges for other medium shall be 
with gate valves. All the wetted parts shall be SS 316 or equivalent. 

4.5.7 Venting valve shall be fitted to all pumps at suitable points on the pump casing unless the 
pump is self-venting due to the arrangement of the suction and discharge nozzles. Drainage 
facilities shall be provided on the pump casing or adjacent pipe work to facilitate the 
dismantling of pumps. 
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4.5.8 Design pumps not to be damaged during reverse rotation at up to 150% of design RPM, at 
full discharge head in the event that a pump trips while the other operating pump remain 
on line. 

4.5.9 Pumps shall have stable head-capacity characteristics curve from run-off to shut-off. Shut-
off head should be 115% of Best Efficiency Point (BEP). 

4.5.10 Selection of Duty point should preferably be at BEP (Best Efficiency Point) or slightly at the 
left of BEP. Selection of Duty point beyond 115% of BEP will not be acceptable. It should be 
noted that head variation is due to level variation in tank. Pump has to run in the system 
without compromising its NPSH requirement at lowest water level in tank. Hence, when 
tanks are filled-up and are at normal water level, pump will operate at the right of BEP, 
pump’s operating zone should be considered accordingly. 

4.5.11 External flushing is required to remove the accumulated particles and all related 
information should be mentioned in datasheet. 

4.5.12 Pump should have adjustment provision of axial clearance between casing and impeller for 
maintenance of performance at best efficiency when there is wear in between impeller and 
casing. 

4.5.13 In case rubber or nonmetallic linings are used, these will be two piece molded under 
pressure and adjusted to the screwed metallic clamping which have been welded to the 
casting. 

4.5.14 Each pump will have a coupling of adequate size, designed for full load and capable of 
supporting start –up on overload moments. Each half of the coupling will be factory 
mounted and locked to its shaft. The coupling must be able to accept the adjustment of the 
impeller. 

4.5.15 The pumps shall have mechanical seals of cartridge type with self-lubrication sliding ring 
cartridges. The static part will be mounted on the seal plate with circumferential ring (O-
ring) or another flexible sealing ring. Built in seal design will not be accepted.  

4.5.16 The sealing areas shall be designed in such a way so that solids do not precipitate in them 
or affect the cooling or affect the adjustment and mechanical functioning of the seals. Seals 
which do not need jet cleaning are preferred. 

4.5.17 Pump induced vibration due to flow pulsations shall be avoided through suitable design. 

4.5.18 Each rotating equipment shall be first statically balanced and then dynamically balanced 
according to ISO 1940 (in the case of impellers this shall be done before and after mounting 
of the service rotor shaft). 

4.5.19 The material and thickness of the liners of slurry pumps shall ensure a minimum service life 
of 2 years before replacement. All the wear parts of the pump shall be guaranteed for a 
minimum wear life of not less than 14000 hours. 

4.5.20 Coupling halves shall be machine matched to ensure accurate alignment. Couplings must 
have a rated capacity of at least 120% of the maximum potential power transmission 
requirement. 

4.5.21 All rotating parts such as coupling shall be covered with suitable protective guards.  Guards 
shall be easily removable type. Coupling shall be of flexible type made of cast steel. The 
bidder shall furnish both halves of the coupling. Both the Coupling halves shall be bored 
and keyed to fit shafts of the pump and the motor by bidder. The coupling between shafts 
shall be so designed that they become tight during pump operation. 

4.5.22 A common base plate shall be provided for pump assembly & Motor and the same shall be 
rigidly constructed, adequately braced and provided with finish pads for mounting pump. 

4.5.23 Pump manufacturer is to supply base plate along with Foundation bolt & Nut, “Taper 
wedge” and the necessary fastener for Pump and Motor with Base plate. 
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4.5.24 Nameplate: All equipment shall be provided with name plates indicating the item number 
and service name. Nameplates shall be of 304 Stainless steel plate and placed at a readily 
visible location. Nameplate of main equipment shall have enough information, which will 
be confirmed during engineering phase. Stainless steel nameplates for all instruments and 
valves shall be provided. 

4.5.25 Rotation arrows shall be cast in or attached with stainless steel plate on each item of 
rotation equipment at a readily visible location. 

4.5.26 Unless otherwise specified, all equipment items where the weight exceeds 15 kg shall be 
provided with suitable lifting lugs, ears or ring bolts or tapped holes for lifting rings. 
Minimum shock factor for lifting lugs shall be 2.0. The position of lifting lugs and reference 
dimension shall be shown on GA and/or outline drawings. NDT shall be conducted for lifting 
lugs. When any spreader bars are required for lifting and laydown, the bidder shall provide 
spreader bar with equipment. 

4.5.27 Skid Mount/Transportation: Equipment shall be fabricated as skid mount design as much as 
practical to minimize erection at the site. 

4.5.28 Two pieces of stainless steel earth lugs shall be provided with equipment diagonally. The 
position of earth lugs shall be shown on each GA and/or outline drawing. 

4.5.29 Provide double nuts for anchor bolts. 

4.5.30 Bidder shall provide allowable vibration level on foundation in foundation drawings and/or 
general arrangement drawings. 

4.5.31 If the driver/driven equipment train is in the resonance condition or any vibration problems 
occur, the bidder shall solve the problems in a timely manner. 

4.5.32 Bidder shall provide the mating flanges with the necessary gaskets. 

4.5.33 All the surfaces of the carbon steel should be rust prevented before shipment for the 
period of at least 12 months for storage and construction. 

4.5.34 Bidder to provide capacity of crane or hoist required for safe material handling and the 
details of heaviest component to be handled. 

4.5.35 Bidder to provide Pipe & Valve Material as per the Annexure VIII, Sub-Section-D, Section-I 
of the Specification. 

4.5.36 A 1000 mm wide platform with suitable approach shall be provided by the bidder for each 
hydro cyclone. 

4.5.37 A 1500 mm space around all the pumps shall be provided by the bidder. 

4.5.38 Equipments requiring monitoring during regular operation shall be approachable from the 
ground floor through staircase. Staircase with minimum width of 1200 mm shall be 
provided for approach to elevated structures at 5 m height from the nearest platform. 
Below this height, a vertical ladder with minimum clear width of 600 mm may also be 
acceptable. 

4.5.39 The list of all Bought out items with makes and country of origin and contact details of the 
manufacturers to be mentioned along with offer to be submitted. Acceptance of makes 
shall be subject to BHEL’s Customer’s acceptance during the detailed engineering without 
cost and delivery implication to BHEL. 
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5.0 PIPING & INSTRUMENTATION DIAGRAMs (P&IDs) 

 

The Piping and Instrumentation Diagram are enclosed in in Annexure-IV, Sub-Section-D of Section-I. 
 

5.1 PROCESS PARAMETERS FOR PRIMARY HYDROCYCLONE - OPERATION POINT 

Sl.  
No. 

Parameters 
Primary Hydro 
Cyclone Feed 
Slurry 

Primary Hydro 
Cyclone Over 
Flow 

Primary Hydro 
Cyclone Under 
Flow 

a.  Total Flow (m3/hr.) 208.02 120.15 (*1) 87.87 (*1) 

b.  Total Flow (t/hr.) 252.87 133.56 (*1) 119.31 (*1) 

c.  Operating Temp (C) 62.1 62.1 62.1 

d.  Design Temp (C)  70 70 70 

e.  Solid (wt. %) 30 16.6 (*1) > 45 (*2) 

f.  Density (Kg/m3) 1216 1112 (*1) 1358 (*1) 

g.  pH 4-7 4-7 4-7 

h.  Cl-(mg/l) <22200 <22200 <22200 

5.2 PROCESS PARAMETERS FOR SECONDARY HYDROCYCLONE - OPERATION POINT 

Sl. 
No. 

Parameters 
Secondary 
Hydro cyclone – 
Feed Slurry 

Secondary Hydro 
cyclone– 
Overflow 

Secondary 
Hydro cyclone – 
Under flow 

a.  Total flow (m3/hr) 120.15 (*1) 75.09 (*1) 45.06 (*1) 

b.  Total flow (t/hr) 133.56 (*1) 76.82 (*1) 56.76 (*1) 

c.  Operating Temp (°C) 62.1 62.1 62.1 

d.  Design Temp (°C)  70 70 70 

e.  Solid (% wt.) > 16.6 (*2) 3 (*2) 35 (*1) 

f.  Density (kg/m3) 1112 (*1) 1023 1260 

g.  pH 4-7 4-7 4-7 

h.  Cl- (mg/l) <22200 <22200 <22200 

5.3 DATA SHEET OF BELT FILTER - OPERATION POINT 

Sl. 
No. 

Parameters Belt Filter 
Feed Slurry 

Product 
Gypsum 

Filtrate Washing Water 
** 

a.  Total Flow (m3/hr) 87.87 (*1)    

b.  Total Flow (t/hr)-Wet 119.31 (*1) 58.77   

c.  Design Temp (°C) 70.0    

d.  Solid (% wt.) >45 (*2) >90 (*2)  <0.2  

e.  Density kg/m3 1358 (*1)  
 

  

f.  pH 4~7 5~8   

g.  Cl <22200 <100 
ppm )*2) 

  

h.  Belt filter and the peripherals shall be designed at 65.3 TPH (wet cake) discharge of 
product gypsum 

a. **Quantity of water shall be finalized by the vendor. 
b. *Property of process(Clarified water) is given below. 

i.  (*1) shall be finalized by vendor.  
(*2) Shall be guaranteed by vendor. 
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5.4 GYPSUM PARTICLE SIZE AT HYDRO CYCLONE FEED SLURRY IS SHOWN BELOW: 
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5.5 GYPSUM PARTICLE SIZE AT BELT FILTER FEED SLURRY IS SHOWN BELOW: 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

5.6 DESIGN CONDITIONS OF PRIMARY & SECONDARY HYDRO CYCLONES: 

1.  Primary hydrocyclone quantity  : 2 sets (1W+1SB) 

2.  Secondary hydrocyclone quantity : 2 sets (1W+1SB) 

3.  Primary hydrocyclone capacity : 229 m3/hr each 

4.  Secondary hydrocyclone capacity : 133 m3/hr each 

5.  Type of hydro cyclone : Vertical 

6.  Material (MOC) of Cyclone Clusters  : Polyurethane/Urethane 

7.  MOC of Feed chamber : CS+12 mm rubber lining 

8.  MOC of overflow chamber : CS+12mm rubber lining 

9.  MOC of under flow chamber 
 
 
 
 
 
 
 

: CS+12mm rubber lining 
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5.7 PROCESS WATER CHARACTERISTICS 

S.No. Constituents Unit Water quality 

1.  Calcium as CaCo3 ppm 131 

2.  Magnesium as CaCo3 ppm 52 

3.  Sodium + Potassium as CaCo3 ppm 65 

4.  Iron as Fe ppm 0.3 

5.  Total alkalinity as CaCo3 ppm 125 

6.  Chlorides as CaCo3 ppm 20 

7.  Sulphate as CaCo3 ppm 93 

8.  pH  7.0 – 8.2 

9.  Turbidity NTU 10 

10.  Nitrate ppm 10 

11.  Total Anions ppm 248 

  12. Total Cations ppm 248 

  13. Total Silica ppm 22 
 

Note: Process water will be used for belt cloth and gypsum cake washing. 
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6.0 SPARES, TOOLS & TACKLES 

 

6.1 START UP & COMMISSIONING SPARES 

 Start-up & Commissioning Spares shall be part of the main supply of the GDS. Start-up & 
commissioning spares are those spares which may be required during the start-up and 
commissioning of the equipment/system. All spares required for successful operation till 
commissioning of GDS shall come under this category. Bidder shall provide an adequate stock 
of such start-up and commissioning spares to be brought by him to the site for the 
equipment erection and commissioning. The spares must be available at Site before the 
equipment’s are energized. List shall be furnished by bidder along with bid as indicated at 
Section-III. 

6.2 MANDATORY SPARES 

 a) The list of mandatory spares considered essential by the BHEL’s Customer/Employer is 
indicated in Annexure-II of Sub Section-D of Section-I in the specification. The bidder shall 
indicate the prices for each and every item (except for items not applicable to the bidder’s 
design) in the ‘Schedule of Mandatory Spares’ whether or not he considers it necessary for 
the Employer to have such spares. If the bidder fails to comply with the above or fails to 
quote the price of any spare item, the cost of such spares shall be deemed to be included in 
the contract price. The bidder shall furnish the population per unit of each item in their Bid. 
Whenever the quantity is mentioned in “sets”, the bidder has to give the item details and 
prices of each item. 
 
b) Whenever the quantity is indicated as a percentage, it shall mean percentage of total 
population of that item in the station (project), unless specified otherwise, and the fraction 
will be rounded off to the next higher whole number. Wherever the requirement has been 
specified as a ‘set’ (marked by **) it will include the total requirement of the item for a unit, 
module or the station as specified. Where it is specified as ‘set’ (marked by*) it would mean 
the requirement for the single equipment / system as the case may be. Also one set for the 
particular equipment. e.g. ‘set’ of bearings for a pump would include the total number of 
bearings in a pump. Also the ‘set’ would include all components required to replace the item; 
for example, a set of bearings shall include all hardware normally required while replacing 
the bearings. 
 
c) The assembly / sub assembly which have different orientation (like left hand, right hand, 
top or bottom), different direction of rotation or mirror image positioning or any other 
regions which result in maintaining two different sets of spares to be used for subject 
assembly / sub-assembly shall be considered as different type of assembly/sub-assembly. 
 
d) The prices of mandatory spares indicated by the Bidder in the Bid Proposal sheets shall be 
used for bid evaluation purposes. 
 

Bidder to provide the split up price for mandatory spares during placement of order as per 
price format. 

6.3 RECOMMENDED SPARES: 

 In addition to the spare parts mentioned above, the bidder shall also provide a list of 
recommended spares for 3 years of normal operation of the plant and indicate the list. This 
list shall take into consideration the mandatory spares specified in this Sub-Section and 
should be independent of the list of the mandatory spares. 
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6.4 SPECIAL TOOLS & TACKLES: 

 Any special tools & tackles required for the entire equipment to disassemble, assemble or 
maintain the units, they shall be included in the quotation and furnished as part of the initial 
supply of the machine. List of special tools & tackles shall be decided by bidder as per his 
proven practice. When special tools are provided, they shall be packaged in separate, boxes 
with lugs and marked as “Special Tools for (tag / item number).” Each tool shall be stamped 
or tagged to indicate its intended usage. Levers and eye bolts for the removal of parts to be 
serviced shall be submitted with special tools. List shall be furnished by bidder along with bid 
as indicated at Section-III. 

 

7.0 FIRST FILL OF CONSUMABLES 
 

7.1 
Bidder’s scope shall include supply and filling of all chemicals, lubricants, grease, filters and 
consumable items for operation up to commissioning including top up requirements. All 
lubricants proposed for the plant operation shall be suitable for all operating and 
environmental conditions that will be met on site consistent with good maintenance 
procedures as instructed in the maintenance manuals. 

7.2 
Bidder shall also supply a quantity not less than 10% of the full charge or One (1) year of top-
up requirement (whichever is higher) of each variety of lubricants, servo fluids, gases, 
chemicals etc. (as applicable) used which is expected to be utilized during the first year of 
operation. This additional quantity shall be supplied in separate containers. 

7.3 
Detailed specifications for the lubricating oil, grease, gases, servo fluids, control fluids, 
chemicals including items qualities and quantities required per month of the plant operation 
for the Customer/BHEL’s approval herein shall be furnished within 2 months of placement of 
Order. On completion of erection, complete list of bearings/equipment giving their location 
and identification marks shall be furnished to BHEL along with lubrication requirements. All 
types of chemicals, consumables, lubricants and grease shall be readily obtainable locally and 
the number of different types shall be kept to a minimum. For each type and grade of 
lubricant recommended, bidder shall list at least three equivalent lubricants manufactured 
by alternative companies. 

 

8.0 LIST OF REFERENCE DRAWINGS BY BHEL 
 

The drawings specified in in Annexure-IV, Sub-Section-D of Section-I are being provided 
along with the tender specification for estimation and calculation purpose of the bidder. 
 

9.0 PAINTS /PAINTING 
 

Bidder shall follow BHEL/ Customer painting philosophy specified Sub-Section- C2-B Section-I 
in the specification. An approved painting Schedule (Drawing No. 0370-109-PVM-H-001, R2) 
is provided. However, for components where no specific requirement is stipulated, the 
bidder shall follow its standard practice suitable for operating condition and subject to 
customer approval. 

10.0 EXCLUSIONS 
 

Below are excluded from scope of the GDS Supplier: 
 

a) All utilities such as instrument air and process water up to terminal point 
b) Control System (excluding Junction box) 

 

11.0 BID EVALUATION CRITERIA FOR POWER CONSUMPTION 
 

Bidder is required to quote GPC in the price schedule issued along with tender. 
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The requirements mentioned in Section-I shall prevail and govern in case of conflict between the 
same and the corresponding requirements mentioned in the descriptive portion in Section-II. 
 
 

Page 145 of 522



     

TITLE  : 
ELECTRICAL EQUIPMENT SPECIFICATION  

FOR  
GYPSUM DEWATERING SYSTEM 

 
3X660 MW NABINAGAR-I FGD 

SPECIFICATION  NO. 
     
VOLUME NO.  :       II-B 

SECTION          :       I 
REV NO.  : 00   DATE : 22.01.2020
SHEET     :   1  OF      3 

 

 
 
 
 
 
 
 
 
 
   
 
 

 
TECHNICAL SPECIFICATION  

 
FOR  

 
   GYPSUM DEWATERING SYSTEM 

 
                          (ELECTRICAL PORTION) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 146 of 522



     

TITLE  : 
ELECTRICAL EQUIPMENT SPECIFICATION  

FOR  
GYPSUM DEWATERING SYSTEM 

 
3X660 MW NABINAGAR-I FGD 

SPECIFICATION  NO. 
     
VOLUME NO.  :       II-B 

SECTION          :       I 
REV NO.  : 00   DATE : 22.01.2020
SHEET     :   2  OF      3 

 
 
 
  1.0       EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 

 
a)   Services and equipment as per “Electrical Scope between BHEL and Vendor”.  
b) Any item/work either supply of equipment or erection material which have not 

been specifically mentioned but are necessary to complete the work for trouble free 
and efficient operation of the plant shall be deemed to be included within the scope 
of this specification. The same shall be provided by the bidder without any extra 
charge. 

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

d) Electrical load requirement for COMPRESSED AIR SYSTEM (all AC & DC loads 
at different voltage levels like 415V AC, 240 V AC, 220 V DC etc). 

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

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

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

h) Motor shall meet minimum requirement of motor specification. 
i) Vendor to clearly indicate equipment locations and local routing lengths in their 

cable listing furnished to BHEL. 
j) Cable BOQ worked out based on routing of cable listing provided by the vendor 

for “ both end equipment in vendor’s scope”shall be binding to the vendor with 
+10 % margin to take care of slight variation in routing length & wastages.  

 

2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR 

ELECTRICAL & TERMINAL POINTS: 

Refer “Electrical Scope between BHEL and Vendor”.  

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 
 

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

  
3.2 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. 
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4.0 List of enclosures : 
a) Electrical scope between BHEL & vendor (Annexure –I) 
b) Technical specification for motors. 
c) Datasheets & quality plan for motors. 
d) Electrical Load data format  (Annexure –II) 
e) BHEL cable listing format (Annexure –III) 
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REV-0, DATE: 08.01.2020 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

PACKAGES: GYPSUM DEWATERING SYSTEM 
SCOPE OF VENDOR: SUPPLY & SUPERVISION OF VENDOR’S EQUIPMENT  
PROJECT: 3X660 MW NABINAGAR –I FGD 

Page 1 of  2 
 

S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

1 11 kV / 3.3 KV / 415 V Switchgear 
 

BHEL 
 
 
 

BHEL 
 
 

HT motor (If applicable), (Motor feeder) power supply shall be 
provided by BHEL 

 
For all LT motor & Auxiliary supply, 415 V AC (3 ph. 4 
wire)/240 V AC (supply feeder) 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 
     BHEL 
     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 BHEL 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 etc. 

Vendor BHEL  

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

BHEL 
 

Vendor 

BHEL 
 

BHEL 

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 a. Cable glands 
b. Lugs and bimetallic strip  
for equipment supplied by Vendor 

Vendor 
Vendor 

BHEL 
BHEL 

a. Double compression Ni-Cr plated brass cable glands 
b. Solder less crimping type heavy duty tinned copper lugs for power and 
control cables.  

8 Conduit and conduit accessories for cabling between Vendor BHEL Conduits shall be medium duty, hot dip galvanised cold rolled mild steel 
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REV-0, DATE: 08.01.2020 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

PACKAGES: GYPSUM DEWATERING SYSTEM 
SCOPE OF VENDOR: SUPPLY & SUPERVISION OF VENDOR’S EQUIPMENT  
PROJECT: 3X660 MW NABINAGAR –I FGD 

Page 2 of  2 
 

 
NOTES: 

1. Make of all electrical equipment/ items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract. 
2. All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication. 
3. 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. 

equipment supplied by vendor rigid conduit as per IS: 9537.  
9 Lighting BHEL BHEL  

10 Equipment grounding (including electronic earthing) & 
lightning protection 

BHEL BHEL  

11 Below grade grounding  BHEL BHEL  
12 LT Motors with base plate and foundation hardware. Vendor BHEL Makes shall be subject to customer/ BHEL approval at contract stage. 
13 HT Motor with base plate and foundation hardware. Vendor BHEL Makes shall be subject to customer/ BHEL approval at contract stage. 
14 HT cable & Cable termination kit for HT Motor 

 
BHEL BHEL  

15 Mandatory spares Vendor - Vendor to quote as per specification.  
16 Recommended O & M spares Vendor - As specified elsewhere in specification 
17 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 BHEL  

18 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. 

19 Electrical Equipment  & cable tray layout drawings - 
 

- 
 

Vendor to furnish drawing (both in print form as well as in AUTOCAD) of 
Gypsum Dewatering Building layout clearly indicating all motors, panels, 
JB’s etc. which require cabling along with their terminal box/location/ 
Foundation etc. 

20 Electrical Equipment GA drawing Vendor - For necessary interface review. 
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CONT
ROL 

CODE

REMA
RKS 

LOAD 
No. 

VERIFICATI
ON FROM 
MOTOR 

DATASHEE
T (Y/N)  

KKS NO 

NAME 
PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 
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U
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N

IN
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S
T

A
N

D
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Y
 

SIZE 
CODE

NOs 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

 

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)/ CUSTOMER 

 2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V 

  : ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED) 

 
LOAD DATA 

(ELECTRICAL) 

JOB NO. 436 ORIGINATING AGENCY PEM (ELECTRICAL) 
PROJECT TITLE 3X660 MW NABINAGAR-I FGD NAME  DATA FILLED UP ON  

SYSTEM  
GYPSUM DEWATERING 

SYSTEM        
SIGN.  

DATA ENTERED ON 
 

DEPTT. / SECTION MAX SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE  
 

ANNEXURE-II 
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CABLE SCHEDULE FORMAT ANNEXURE III

UNITCABLENO FROM TO PURPOSE

CABLE SCOPE 
(BHEL PEM/ 
VENDOR) REMARKS CABLESIZE PATHCABLENO

TENTATIVE 
CABLE 
LENGTH
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TITLE 

LV MOTORS 
 

DATA SHEET-A 
 

3X660 MW NABINAGAR-I FGD 

SPECIFICATION NO.   
 
VOLUME                     II B 
 
SECTION                    D 
 
REV   NO.                   DATE:22.01.2020 
 
SHEET       1              OF             2 

 

ANNEXURE-III 
 

1.0 Design ambient temperature   : 50 oC 
 
2.0 Maximum acceptable kW rating of LV motor : 200KW * 
 
3.0 Installation (Indoors/ Outdoors)  : As required 

 
4.0 Details of supply system 
 
 a) Rated voltage (with variation)  : 415V  10% 
 b) Rated frequency (with variation) : 50 Hz + 3 % to - 5% 
 c) Combined voltage & freq. variation : 10% (sum of absolute values) 
 d) System fault level at rated voltage : 50 kA for 1 sec  

e) Short time rating for terminal  boxes  
o 110 kW and above (Breaker : 50 KA for 0.25 sec. 

Controlled) 
o Below 110 kW (Contactor : 50 KA protected by HRC fuse 

Controlled) 
 f) LV System grounding   : Solidly 
 
5.0 Winding & Insulation    :        Class F with temp rise limited to class B 
 
6.0 Minimum voltage for starting   : 85% for motor ratings below 110kW 

(As percentage of rated voltage)   80% for motor ratings from 110kW to 
200kW. 

 
7.0 Power cables data    : Shall be given during detailed engg. 
 
8.0 Earth Conductor Size & Material  : Shall be given during detailed engg. 
 
9.0 Space heater supply (for motors >=30kw) : 240 V, 1ɸ, 50 Hz  
 
10.0 Rating up to which Single phase motor : Acceptable below 0.2 kW 
 
11.0 Locked rotor current 

a) Limit as percentage of FLC  : As per IS 12615 
 

12.0 Makes    : BHEL/ Customer approval (Package owner to take care) 
 
13.0 Paint shade : Blue (RAL 5012) – Corrosion proof 
 
14.0 Degree Of protection for motor/ terminal box    : Degree of protection for various 

enclosures as per IEC60034-05 shall 
be as follows:- 

i) Indoor motors - IP 54 
ii) Outdoor motors - IP 55 
iii) Cable box-indoor area - IP 54 
iv) Cable Box-Outdoor area - IP 55    

 
* LT motors of continuous duty shall be energy efficient IE3 class conforming to IS-12615 
 
15.0 TESTING REQUIREMENTS: IN LINE WITH SPECIFICATION      
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TITLE 

MOTORS 
 

DATA SHEET – C 
 

3X660 MW NABINAGAR-I FGD 

SPECIFICATION NO.  
                   

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE 22.01.2020 

SHEET          1       OF    2 
 
  

NAME OF VENDOR  
 
                 SEAL 

 
REV. 

 
   
             NAME         SIGNATURE        DATE   
 

S.  
No. 

Description Data to be filled by successful 
bidder 

A. General  

1 Manufacturer & country of origin  

2 Motor type  

3 Type of starting  

4 Name of the equipment driven by motor & Quantity  

5 Maximum Power requirement of driven equipment  

6 Rated speed of Driven Equipment  

7 Design ambient temperature  

B. Design and Performance Data  

1 Frame size & type designation  

2 Type of duty  

3 Rated Voltage  

4 Permissible variation for   

5 a Voltage  

6 b Frequency  

7 c) Combined voltage & frequency  

8 Rated output at design ambient temp  (by resistance method)  

9 Synchronous speed & Rated slip  

10 Minimum permissible starting voltage  

11 Starting time in sec with mechanism coupled  

12 a) At rated voltage  

13 b) At min starting voltage  

14 Locked rotor current as percentage of FLC (including IS tolerance)  

15 Torque  

 a) Starting  

 b) Maximum  

16 Permissible temp rise at rated output over ambient temp & method  

17 Noise level at 1.0 m (dB  

18 Amplitude of vibration  

19 Efficiency & P.F. at rated voltage & frequency  

 a) At 100% load  

 c) At 75% load  
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TITLE 

MOTORS 
 

DATA SHEET – C 
 

3X660 MW NABINAGAR-I FGD 

SPECIFICATION NO.  
                   

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE 22.01.2020 

SHEET          2       OF    2 
 
  

NAME OF VENDOR  
 
                 SEAL 

 
REV. 

 
   
             NAME         SIGNATURE        DATE   
 

S.  
No. 

Description Data to be filled by successful 
bidder 

 c) At starting  

C. Constructional Features  

1 Method of connection of motor driven equipment  

2 Applicable Standard  

3 DOP of Enclosure  

4 Method of cooling  

5 Class of insulation  

6 Main terminal box  

 a) Type  

 b) Power Cable details  (Conductor, size, armour/unarmour)  

 c) Cable Gland  & lugs details (Size, type & material)  

 d) Permissible Fault level ( kArms & duration in sec)  

7 Space heater details (Voltage & watts)  

8 Flame proof motor details (if applicable)  

 a) Enclosure  

 b) suitability for hazardous area 
i Zone O / I / II 

 ii Group IIA / IIB / IIC 

9 No. of Stator winding  

10 Winding connection  

11 Kind of rotor winding  

12 Kind of bearings  

13 Direction of rotation when viewed from NDE  

14 Paint Shade & type  

15 Net weight of motor  

16 Outline mounting drawing No (To be enclosed as annexure)  

D. Characteristic curves/ drawings   
(To be enclosed for motors of rating  55KW)  

 

 a) Torque speed characteristic  

 b) Thermal withstand characteristic  

 c) Current vs time  

 d) Speed vs time  
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1.0 INTENT OF SPECIFIATION 
 

The specification covers the design, materials, constructional features, manufacture, inspection and 
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 
along with all accessories for driving auxiliaries in thermal power station. 

 
 Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors. 
 
2.0 CODES AND STANDARDS 
 
 Motors shall fully comply with latest edition, including all amendments and revision, of following 

codes and standards: 
   
IS:325 Three phase Induction motors 
IS : 900 Code of practice for installation and maintenance of induction motors 
IS: 996 Single phase small AC and universal motors 
IS: 4722 Rotating Electrical machines 
IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 
IS: 4728 Terminal marking and direction of rotation rotating electrical machines 
IS: 1231 Dimensions of three phase foot mounted induction motors 
IS: 8789 Values of performance characteristics for three phase induction motors 
IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 
IS: 2148 Flame proof enclosures for electrical appliance 
IS: 5571 Guide for selection of electrical equipment for hazardous areas 
IS: 12824 Type of duty and classes of rating assigned 
IS: 12802 Temperature rise measurement for rotating electrical machnines 
IS: 12065 Permissible limits of noise level for rotating electrical machines 
IS: 12075 Mechanical vibration of rotating electrical machines 
 
In case of imported motors, motors as per IEC-34 shall also be acceptable. 

 
3.0 DESIGN REQUIREMENTS 
 
3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data 

sheet-A and Project Information, including voltage & frequency variation of supply system as defined 
in Data sheet-A 

 
3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and 

other site conditions specified under Project Information 
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 
equipment, under entire operating range including voltage & frequency variation specified above. 

 
3.3 Starting Requirements 
 
3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be 

properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 
speed with the minimum starting voltage shall be at least 10% higher than that of the driven 
equipment. 

 
3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 

exceeding acceptable winding temperature. 
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 The limiting value of voltage at rated frequency under which a motor will successfully start and 

accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 
the starting period of motors. 

 
3.3.3 The following frequency of starts shall apply 
 

i) Two starts in succession with the motor being initially at a temperature not exceeding the 
rated  load temperature. 

 
ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  

the rated load operating temperature. (not to be repeated in the second successive hour) 
 

iii) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive 
hot starts followed by one hour interval with maximum twenty starts per day and shall be 
suitable for mimimum 20,000 starts during the life time of the motor 

 
3.4 Running Requirements 
 
3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 

without injurious heating to the motor. 
 
3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 

the rated voltage for duration of 2 secs. 
 
3.5 Stress During bus Transfer 
 
3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress 

developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 
difference between the motor residual voltage and the incoming supply voltage during occasional auto 
bus transfer. 

 
3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient 

torque under above condition. 
 
3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 

the values specified in IS 12065. 
 
3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 

shall be within the limits specified in IS: 12075. 
 
4.0 CONSTRUCTIONAL FEATURES 
 
4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 

motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 
construction. Outdoor motors shall be installed under a suitable canopy 

 
4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of 

cooling conforming to IC-0141 or IC-0151 of IS: 6362.  
 

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled 
 
4.3 Motors shall be designed with cooling fans suitable for both directions of rotation. 
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4.4. Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 

motors. 
4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 

facility for drainage at the lowest point. 
 
4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 

applicable to Class ‘B’ insulation. 
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 
IS:325 shall not exceed by more than 10°C.  
 

4.7 Terminals and Terminal Boxes 
 
4.7.1 Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable 

for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 
 
 Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by 

circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 
designed for the fault current mentioned in data sheet “A”. 

 
4.7.2 unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 

on the left hand side of the motor when viewed from the non-driving end.  
 
4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A, C, B or U W & V respectively. 

 
4.7.4 Permanently attached diagram and instruction plate made preferably of stainless steel shall be 

mounted inside terminal box cover giving the connection diagram for the desired direction of rotation 
and reverse rotation. 

 
4.7.5 Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space 

shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 
specified in Data Sheet-A. 

 
4.7.6 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.  
 
4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 

motors, the space heater terminals shall be adequately segregated from the main terminals in the main 
terminal box. Detachable gland plates with double compression brass glands shall be provided in 
terminal boxes. 

 
4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors. 
 
4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 

shall be of tinned Copper, crimping type. 
 
4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 
have a grounding terminal. 
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4.9.1 Motors provided for similar drives shall be interchangeable. 
 
4.9.2 Suitable foundation bolts are to be supplied alongwith the motors. 
 
4.9.3 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs. 

and above. 
 
4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian 

Electricity rules 1956. 
 
4.9.5 All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air 

temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 
supply of 240V AC, single phase, 50 Hz. 

 
4.9.6 Name plate with all particulars as per IS: 325 shall be provided  
 
4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 

motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 
for withstanding specified site conditions. 

 
5.0 INSPECTION AND TESTING 
 
5.1 All materials, components and equipments covered under this specification shall be procured, 

manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied. 

 
5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall 

be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without 
any commercial implication to purchaser.  

 
5.3 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan. 
 
5.4 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A. 
 
6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT 
 
 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 
 b) Arrangement drawing of terminal boxes. 
 c) Characteristic curves:  
  (To be given for motor above 55 kW unless otherwise specified in Data Sheet). 
 
  i) Current vs. time at rated voltage and minimum starting voltage. 
  ii) Speed vs. time at rated voltage and minimum starting voltage. 

iii) Torque vs. speed at rated voltage and minimum voltage.  
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 
motors coupled with driven equipment. In case motor is coupled with mechanical 
equipment by fluid coupling, the above curves shall be furnished with and without 
coupling. 

iv) Thermal withstand curve under hot and cold conditions at rated 
 voltage and max. permissible voltage. 
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Specific Technical Requirements (C&I): 

 
1. GYPSUM DEWATERING SYSTEM (GDS) shall be operated from DCS (BHEL's scope). 

 
2. The Contractor shall provide complete Instrumentation along with necessary fittings, 

accessories and valve manifold etc for control, monitoring and operation of entire GDS 
except marked as BHEL’s scope in P&ID attached in specification. All instruments shall be 
provided with durable epoxy coating for housing and all exposed surfaces of the 
instruments.  

 
3. All the Electronic Transmitter for Pressure, Temperature and DP based Flow /Level 

measurements shall be genuine, verifiable PROFIBUS PA protocol compatible instruments. 
The transmitters shall be connected to DDCMIS through PROFIBUS PA protocol  
complying to IEC 61158 directly from transmitter. This is subject to customer approval and 
BHEL decision shall be final. 

 
4. Electrical Actuators (as applicable) shall be Non-Intrusive type electric actuators envisaged 

with integral starter. The interface of these actuators with DCS shall be of two types viz. 
with Hardwired interface and with PROFIBUS DP interface. All actuator settings including 
torque, limit shall be possible without opening the actuator cover and LCD indication shall 
be available integral to actuator body. Open/Close command termination logic suitably built 
inside the actuator Details shall be referring in the specification. 

 
5. All ON, OFF, and INCHING Type electric actuators shall be PROFIBUS DP compatible. 

However, the exact protocol shall be based on finalized protocol of DCS. If PROFIBUS DP 
protocol is envisaged, then actuator shall have two (redundant) PROFIBUS DP ports for 
connecting the redundant PROFIBUS DP cables. That is if one PROFIBUS DP cable is cut 
or not working/not available, then complete actuator functionality shall be available through 
the second redundant cable without any manual intervention. 

 
6. 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. 

 
7. The requirements given are to be read in conjunction with detailed Technical specification 

enclosed in the specification. Further in case of any discrepancy in the requirement within 
the same section noted by the bidder in the specification, the same will be brought to the 
notice of BHEL in the form of pre- bid clarification. In absence of any pre-bid clarification, 
the more stringent requirement as per interpretation of customer shall prevail without any 
commercial implication. 

 
8. The make of the items shall be from sub-vendor list. However, the make/model of various 

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

9. All transmitters shall be suitably grouped together and mounted inside (i) Local Instruments 
Enclosures (LIEs) in case of open areas of the plant and (ii) In Local Instrument Racks 
(LIRs) in case of covered areas.  
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10. All instruments (except PROFIBUS PA compatible transmitters) and control elements shall 
be terminated on JB/LCP in field and JB/LCP are in bidder’s scope for bidder’s supplied 
instrument and in BHEL’s scope for BHEL’s supplied instrument. Number of Junction 
Boxes shall be sufficient and positioned in the field to minimize local cabling (max 12-15 
mtrs) and trunk cable. 

 
11. The contacts of equipment mounted instruments; sensors, switches etc. For external 

connection including spare contacts shall be wired out to suitably located junction boxes by 
bidder. 

 
12. For cable scope refer to electrical scope between BHEL and vendor defined in electrical 

specification. 
 

13. The design, manufacture, inspection, testing, site calibration and installation of all C&I 
equipment and systems covered under this specification shall conform to the latest editions 
of applicable codes and standards. 

 
14. Bidder to provide mandatory spares as per mandatory spares list. 
 
15. The specifications for instruments mentioned in the specification are minimum 

requirements. The detail specifications shall be finalized during detail engineering. The 
bidders shall specifically mention any deviation they would like to take on the C&I 
specification. In absence of only deviation, a No deviation certificate is to be furnished. 

 
16. 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. 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. 

 
17. Bidder to provide input/output list, drives list, junction box schedule and termination details, 

recommended control logics / write-up etc. the list of documents to be submitted after award 
of contract is to be referred by bidder. 
 

18. All the transmitters supplied by Bidder shall be rack mounted. The transmitter racks shall be 
in Bidder's scope of supply. All transmitters shall be HART compatible. 

 
19. Bidder to perform tests of C&I items/instruments/systems as per Quality plans/type test 

attached in the specification. However, if any test not specified in the quality plan but 
specified in specification Tests for I&C equipment included elsewhere in specification will 
have to perform by Bidder without any cost implication.  

 
20. Instrument installation and accessories required for the same shall be in Bidder's scope and 

shall be submitted after award of contract. However, any instrument/ analyser installation 
not covered in the same shall be subject to customer and BHEL approval during detailed 
engineering. Bidder to provide erection hardware including junction boxes, canopies, 
structural steel as required. 
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21. Provision for separate Terminal block/wiring diagram for power and control blocks of 

control panel to be ensured. 
 

22. All Temperature sensors shall be Duplex type and temperature transmitter shall be provided 
for all temperature measurement applications. Bidder to provide temperature transmitter, 
JB/Rack & other erection hardware. 

 
23. Bidder to provide temperature sensor along with temperature transmitter for HT drives i.e. 

Pump and Motor for BRG and winding temp measurement. 
 

24. Vibration Monitoring System, is envisaged for HT Motor, which is in BHEL scope. 
However, for mounting of vibration sensors/probe, vendor to provide vibration pad (of 
dimension of 80mm x 80mm x 10mm each) for mounting of sensors and a notch/slot for 
mounting of key phasor.  

 
25. Bidder to provide Flow measuring device suitable for the service condition, which shall be 

decided by BHEL/customer during detail engineering. Bidder to comply the requirement 
without any commercial implication. 

 
26. Bidder to furnish electrical load/UPS load data during detailed engineering.  

 
27. 415VAC /230 V UPS Power supply shall be provided by BHEL at a single point, further 

distribution to various instruments/equipment of the system shall be in bidder scope. Bidder 
to include necessary power distribution board in his scope. Any power supply other than the 
above, if required by any instrument/equipment has to be derived by the bidder from the 
above supply & all necessary hardware for the same shall be in bidder scope. Bidder to 
submit the power requirement along with the bid. 

 
28. Power supply derived for contact interrogation, interposing relay and solenoid shall 

generally be ungrounded 24 V D.C. only.  
 

29. Interface of MCC, HT SWGR, Solenoid valves, field instruments, Actuators etc. with 
DDCMIS based control system shall be as per Drive Control Philosophy enclosed in 
specification. 
 

30. Local control panel and VFD panel, if any required for operation shall be in bidder scope. 
 

31. The solenoid operated valves/Dampers/Gate shall have a limit switch for open/close 
feedback. Solenoid Valve shall be rated for 24V Dc only. 

 
32. All field instruments enclosure shall be IP65, local panel/cabinet enclosure shall be IP 55, 

unless otherwise specified. 
 

33. Diaphragm seal shall be provided with Instruments having contact with corrosive media. 
 

34. To ensure availability, adequate redundancy in system design shall be provided at hardware, 
software and sensor level. For the protection system, independent sensing device shall be 
provided to ensure adequate safety of plant equipment. 
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35. 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. 
 

36. Double root valve shall be provided for all pressure tapings where the pressure exceeds 
40kg/cm2. 
 

37. Use of process actuated shall be avoided unless unavoidable. 
 

38. Number of pairs to be selected for Screen /Control cable 
a) F-Type: 2P/4P/8P/12P (Size: 0.5sqmm2) 
b) G-Type: 2P/4P/8P/12P (Size: 0.5sqmm2) 
c) Core Cable: 3CX2.5sqmm2/ 5CX2.5sqmm2/ 12CX1.5sqmm2 

 
39. Instrument installation shall be as per the attached "Standard Hook-up diagram of 

instrument." 
 

40. In addition to requirements specified here, all C&I systems/ sub-systems/ equipment/ 
devices shall also meet other requirements stipulated under other Sub-sections/ parts/ 
sections of specification. In case of any conflict and repetition of clauses in the 
specification, BHEL discretion will prevail.The requirements given are to be read in 
conjunction with detailed Technical specification enclosed. 

 
41. All field instruments shall be weatherproof, drip tight, dust tight and splash proof suitable 

for use under outdoor ambient conditions prevalent in the subject plant. All field-
mounted instruments shall be mounted in suitable locations where maximum accessibility 
for maintenance is achieved. All the field instruments shall also be provided with SS tag 
nameplate and double compression type Nickel-plated brass cable gland. Gaskets, 
Fasteners, Counter and mating flange (SS316 material), nuts & bolts etc. shall also be 
included, wherever required with the field instruments. 

 
42. All the outdoor field instruments such as analysers/transmitters/meters etc. shall be provided 

with suitable Free standing cabinet(s)/panel/rack/canopy so that the equipments are 
protected against rain/ sunlight etc. 

 
43. All instruments should be supplied with valid calibration and test certificates provided by 

OEM. 
 
44. At least 20% spare unused terminals shall be provided everywhere including local junction 

boxes, instrument racks/enclosures, termination/marshalling cabinets, etc. 
 

45. Drive control philosophy/signal exchange list attached elsewhere in the specification are 
Tentative. Shall be finalized during detailed engineering. 
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46. Contractor shall furnish Instrument Schedule, I/O list, Drive list, Cable Schedule, Cable 
interconnection (DCS end terminal details shall be provided to vendor during detail 
engineering to incorporate in cable interconnection), JB grouping, Annunciation list, SOE 
list, List of Instruments/devices for HART in BHEL approved format. Also reusable 
database format like MS Excel, MS Access etc. of these documents shall also be provided 
by Contractor in BHEL approved format. Soft copy of the formats shall be provided to the 
successful bidder. 

 
 
Note:‐ 
 

1. All equipment items shall be of latest design with proven on track record. 
 

2. 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. 
 

3. Documents of C&I System shall be submitted to end user/owner for approval during 
detail engineering. Changes, if any, shall be accommodated by the bidder without any 
price/time implication. 
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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 
of 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 The customer specification attached as Specific Technical Requirement will supercede the Data 
sheets, if there is any mismatch.

5
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LIST OF DELIVERABLES OF PEM - C&I DEPARTMENT 

Sl. No. DRAWING NO. DRAWING/DOCUMENT TITLE CATEGORY  

    

1 
PE-V4-457-145-I901 

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

2 PE-V4-457-145-I902 
CONTROL SCHEME/LOGIC DIAGRAM (TO BE 
IMPLEMENTED IN DDCMIS) A 

3 PE-V4-457-145-I903 HMI PICTURES/PLANT SCHEMATICS A 
4 PE-V4-457-145-I904 INSTRUMENT SCHEDULE WITH SET POINTS A 
5 PE-V4-457-145-I905 I/O LIST (ANALOG & BINARY) A 

6 PE-V4-457-145-I906 
DRIVE LIST/SOLENOID/ACTUATOR VALVE LIST 
WITH LOCATION DATA A 

7 PE-V4-457-145-I907 FIELD JB/LIE/LIR,DRIVES TERMINATIONS A 
8 PE-V4-457-145-I908 DATASHEETS FOR INSTRUMENTS, JBs, etc. A 
9 PE-V4-457-145-I909 QUALITY PLANS (INSTRUMENTS, VMS, etc.) A 

10 
PE-V4-457-145-I910 

INSTRUMENT HOOK-UP DRAWING
A 

11 PE-V4-457-145-I911 THERMOWELL SIZING CALCULATION A 
12 PE-V4-457-145-I913 CABLE SCHEDULE & INTERCONNECTION A 
13 PE-V4-457-145-I914 ANNUNCIATION & SOE LIST A 
 

NOTES: 
ANY OTHER DOCUMENT DECIDED DURING DETAILED ENGINEERING SHALL BE PROVIDED BY 
BIDDER WITHOUT ANY COMMERCIAL/TECHNICAL IMPLICATION. 

CONTRACTOR TO SUBMIT REUSABLE DATABASE FORMATS IN BHEL/CUSTOMER APPROVED 
FORMATS LIKE MS EXCEL, MS ACCESS OF DOCUMENTS LIKE INSTRUMENT SCHEDULE, I/O LIST, 
DRIVE LIST, FIELD JB TERMINATIONS, CABLE SCHEDULE & INTERCONNECTION, etc. 
SOFT COPY OF FORMATS SHALL BE PROVIDED TO SUCCESSFUL BIDDERS. 
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(PRIMARY & SECONDARY), VFD, ELECTRICAL 
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The vibration monitor racks with power supplies shall be mounted in a separate self 
standing cabinet to be located in control room. The number of racks and power 
supplies shall be such that on failure of a single power supply/module, not more than 
four monitors shall be affected. The vibration monitoring cabinet shall be fed from 
redundant 24V DC feeders with auto changeover scheme. 

 
The power supply arrangement for monitors shall ensure that failure of one power supply 
shall not affect any monitoring function in the system. Also any power supply failure /earth 
fault in any of the monitors will be isolated without affecting other monitors/ common power 
supply. If 230 V AC UPS power supply is required for panel PC/ desktop PC, UPS/Mini UPS 
for the same shall be provided by the contractor. 

 
The functional requirement for vibration monitoring system shall include but not be 
limited to the following: 

 - Vibration monitor front face status indications shall be available for indications 
of healthy conditions of pick up circuit, monitor circuit and power supply.  On 
sensor fault/wire break in the sensor circuit, the system shall have the feature 
of identifying the same through suitable means like the signal forced to a value 
less than 4 mA. In case, such a feature is not available then suitable contact 
shall be provided from the monitor for sensor fault. 

 - The facility shall be available for online functional checking of monitors. 
 - All vibration monitoring equipment shall be functionally tested for circuit 

continuity and output response. All the components & interconnection cables 
shall be tested to ensure compliance with the specification requirements & all 
other applicable codes & standards. 

 
In case it is the proven standard practice of a Contractor to provide vibration monitoring 
PC with TFT LCD monitor, instead of dedicated monitors with the signal conditioning 
equipment in control equipment room, the same shall also be acceptable. However, all 
relevant functional requirements detailed above shall be met and the system shall be 
subject to Employer’s approval. 
 
 
 

16.00.00 FIELD INSTRUMENTS BASED ON FIELDBUS 
 
The following instruments shall be connected to DDCMIS through fieldbus i.e. 
FOUNDATION Fieldbus/PROFIBUS PA protocol complying to IEC 61158 directly from 
transmitter. 
 

16.01.00  Electronic Transmitter for Pressure, Differential Pressure and DP based Flow / 
Level measurements.                                               
 
S No. 

 

Features Essential/Minimum Requirements 

1. 
 

Type of Transmitter   FOUNDATION Fieldbus/PROFIBUS PA based output   
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2 

 

 

 

 

 

3.   

 

 

 

 

 

 

4       

      

Accuracy 

 

 

 

 

 

Stability  

 

 

 

 

 

 

Turn down  

 

± 0.060 % of calibrated range (minimum) for calibrated 
range greater than 400 mmwc. 

+0.065% of calibrated range (minimum) for calibrated 
range greater than 250 kg/cm2. 

± 0.10 % of calibrated range (minimum) for calibrated 
range less than 400 mmwc. 

 

0.25 % of calibrated range for 10 years for calibrated 
range greater than equal to 400 mmwc on standard 
conditions of manufacturer.  

0.2 % of calibrated range for 1 years for calibrated range 
less than 400 mmwc on standard conditions of 
manufacturer. 

0.15% of calibrated range for 5 years for DPT with static 
pressure greater than 250 kg/cm2. 

 

50:1 for greater than or equal to span of 400mmwcl.  

20:1 for span below 400mmwcl.   

10:1 for span greater than 250 kg/cm2 

 (Above mentioned (2,3,4) parameters/features of offered models shall be strictly 
as defined in standard published catalogue of the manufacturer only). 

5 Housing Weather proof as per IP-67, metallic housing with durable 
corrosion resistant coating 

6. Electrical connection  ½” NPT(F) FOUNDATION Fieldbus/PROFIBUS PA 

compatible 

7. 

 

Process connection ½”  NPT (F) 

 

8. Operating Ambient 
temperature 

85 deg C without display. 

70 deg C with display. 

 Overpressure  150% of max operating pressure 

9 

 

 

 

 

 

Accessories 

 

 

 

 

 

-Diaphragm seal, pulsation dampeners, syphon etc. as 
required by service and operating condition. 

-2 valve manifold for absolute & gauge pressure 
transmitters, -3-valve for DP and 5 valve manifold for 
level/flow applications. 

-The valve manifold shall be non-integral type. 

-For hazardous area, enclosure as described in NEC 
article 5. 
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10. Mounting 

 

2 inch pipe mounting with Enclosure/Rack/Canopy. 

11. Diagnostics & 
display 

Self-Indicating feature and digital display on transmitter 

Notes  

- For primary air/ secondary air/flue gas/ furnace pressure applications, DP type 
transmitters shall be provided for pressure measurement below 2000 mmwc.  

- LVDT type is not acceptable. 

- Where the process fluids are corrosive, viscous, solid bearing or slurry type, 
diaphragm seals shall be provided. Parts below the diaphragm shall be removable for 
cleaning. The entire volume above the diaphragm shall be completely filled with an 
inert liquid suitable for the application.  

 
 
16.02.00           Temperature Transmitter  
                        
 
16.02.01            Single Input /Dual Input Temperature transmitter 
 

Temperature transmitter shall be provided which shall be fully compatible with 
thermocouples and RTDs being provided by the contractor. Temperature compensation 
for thermocouples shall be performed in the temperature transmitter itself. Transmitters 
shall be capable of withstanding ambient temperature up to 85 deg C. 
 
Following specifications are applicable for dual input/single input temperature 
transmitter. 

 

S No. Features Essential/Minimum Requirements 

1. Output   FOUNDATION fieldbus /PROFIBUS  PA 

2. Input Same transmitter shall be capable to handle Pt-100 RTD, 
Thermocouples –K, R & ,S types  

3. Housing Weather proof as per IP-67, metallic housing with durable 
corrosion resistant coating 

4. Electrical 
connection 

½” NPT(F) FOUNDATION Fieldbus/PROFIBUS PA 

compatible 

5. Diagnostics & 
display 

Self-Indicating feature and digital display on transmitter 

6. Operating 
Ambient 
temperature 

85 deg C without display. 

70 deg C with display. 
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7. Mounting 2 inch pipe mounting with Canopy. 

8. Accessories  As required by service and operating condition. 

9. Composite 
Accuracy 

(Refer note 2 ) 

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

  T/C-K type =<0.2% of  0-600 deg C span 

  CJC accuracy (for thermocouples) shall be =< 1 deg C 

Notes: 

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

2.     Dual input temperature transmitter shall have bump less changeover facility to 
second sensor in case first sensor fails. This changeover is to be alarmed. 

 3.   Composite accuracy is to be calculated as summation of all applicable accuracies 
of temperature transmitter for converting sensor input to output (e.g., basic 
accuracy, digital accuracy, etc.) and 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 above for various types of 
temperature elements specified. All such accuracy/ temperature effect figures in 
catalogue shall be first converted to deg C, and then percentage of this converted 
accuracy in specified span shall be calculated to compare with the specified 
composite accuracy figures. All temperature transmitters shall be interchangeable 
(i.e. can be used for either RTD or thermocouple) and composite accuracy shall be 
met for each type of input as specified above. 

3.    Above mentioned parameters/features of offered models shall be strictly as defined 
in standard published catalogue of the manufacturer only. 

4.     Dual input temperature transmitters can also be accepted in place of single input 
TT. 
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-For hazardous area, explosions proof enclosure as 
described in NEe article SOD 

Mounting: 2 inch pipe mounting. 

14. Diagnostics & Self-Indicating feature and digital display on transmitter 
display 

15. Power supply 24V DC ± 10%. 

16. Adjustmentlcalibratio From hand held HART calibratorl centralized PC based 
nimaintenance system (as applicable). 

Notes 

· For primary airl secondary air/flue gas applications, DP type transmitters shall be 
provided for pressure measurement. 

· LVDT type is not acceptable. 

· Where the process flu ids are corrosive, viscous, solid bearing or slurry type, 
diaphragm seals shall be provided. Parts below the diaphragm shall be removable for 
cleaning. The entire volume above the diaphragm shall be completely filled with an 
inert liquid suitable for the application. 

2.02.00 GUIDED WAVE RADAR TYPE LEVEL TRANSMITTER 

Type Microprocessor based 2 wire type (loop powered), HART protocol 

compatible Guided wave radar transmitter. 

Principle TOR (Time domain refiectometry) 

Probe Type & (i) Coaxial probe of SS316/316L. If required, probe shall be 

Material suitable for overfill prevention. 

(ii ) Rod probe, cable probe of SS316/SS316L can be used for 

applications wherever coaxial probe is not suitable. 

Output signal 4-20 mA DC along with superimposed digital signal (based on 

HART protocol), suitable for over fi ll prevention. 

Accuracy +/- 0.5% of calibrated span or minimum 5mm. 

Power supply 24 VDC +/- 10%. 

Housing Weather proof as per IP-65. metall ic housing with durable 

corrosion resistance coating. 

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB·SECTION-III-CZ 

FLUE GAS DESULPHURISATION (FGD) SECTION·VI, PART·B MEASURING PAGE 3 OF 34 

SYSTEM PACKAGE BID DOCUMENT NO.: C5-0011·109(1)·Z INSTRUMENTS 
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Adjustment! Using hand held HART calibratorl centralized PC based system 

calibration 
(as applicable). 

Zero & span Continuous, temper proof, remote as well as manual adjustabil ity 

adjustment from instrument. It should be possible to calibrate the instrument 

without any level in the tank/sump etc. 

Display Integral digital display. 

Load Impedance 500 ohms (minimum). 

Electromagnetic Shall meet EN 61326-1 (1997) and AmdtA1 . class A 

compatib ility equipment/EN 50081 -2 & EN 5008 1-2 & EN 50082-2 

Mounting (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. 

Note: Four wire type transmitters can also be provided for applications where 2- wire 
transmitter has some technical limitations, subject to employer's approval 
during detailed engineering stage. However, in such cases isolated 4-20 mA 
DC (analog) output shall be provided. Power supply requ ired for such 
transmitters shall be 240V AC 124V DC. 

2.03.00 Ultrasonic Type level Transmitter 

S.No. Features Essential/Minimum requirement 

1. Type of Transmitler Non-contact Microprocessor based 2 wire type 

(loop powered), HART protocol compatible 

Ultrasonic transmitter. 

2. Output signal 4-20 mA DC (Analog) along with superimposed 

digital signal (based on HART protocol). 

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-III-CZ 

FLUE GAS DESULPHURISATlON (FGD) SECTION·VI, PART-B MEASURING PAGE 4 OF 34 

SYSTEM PACKAGE BID DOCUMENT NO.: C5-0011-109(1)-Z INSTRUMENTS 
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3. Accuracy +/- 0.5% of cal ibrated span or minimum 5mm. 

4. Power supply 24 V DC +/- 10%. 

5. Temperature compensation To be provided within transducer. 

6. Housing Weather proof as per IP-65, metallic housing 

with durable corrosion resistance coating. 

7. Adjustment/calibration! Using hand held HART calibrator! centralized 

maintenance 
PC based system (as applicable). 

B. Zero and Span adjustment Continuous, tamper 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. 

9. Sensor Material Corrosion resistant material to su it individual 

application requirement. 

10. False signal tolerance Transmitter shall be capable of ignoring false 

echoes from internal tank/sumps obstructions 

such as pipes, heating coils or agitator blades. 

Also transmitter shall have adjustable damping 

circuitry. 

11. Range Range of transmitter shall be capable of 

covering the complete level span of tank taking 

care of blocking distance, frequency attenuation 

due to surface, obstructions, vapors etc. 

12. Display Integral digital display 

13. Diagnostics Loss of echo alarm etc. 

14 . Load Impedance 500 ohms (minimum). 

15. Electrical Connection Plug and socket 

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-III-CZ 

FLUE GAS DESULPHURISATlON (FGD) SECTION·VI, PART-B MEASURING PAGE 5 OF 34 

SYSTEM PACKAGE BID DOCUMENT NO.: C5-0011-109(1)-2 INSTRUMENTS 
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16. Accessories • All weather canopy shall be provided for 

protection from direct sunlight and direct 

rain for open locations. 

• All mounting accessories required for 

erection and commissioning shall be 

provided. 

• For hazardous area, explosion proof 

enclosure as described in NEe article 

500 

Note: 

1 ) Contractor can also provide Radar type transm itter as per above specification 

in place of ultrasonic transmitter subject to approval by Employer during 

detailed Engineering. Sonic frequency based transmitters can also be provided 

under "ultrasonic transmitters" category for fly ash silo level. 

2) Four w ire type transmitters can also be provided for applications where 2- wire 

transmitter has some technical limitations, subject to employer's approval 

during detailed engineering stage. However, in such cases isolated 4-20 rnA 

DC (analog) output shall be provided. Power supply required for such 

transmitters shall be 240V AC / 24V DC. 

3) For applications where transmitter location is not accessible, the transmitter 

shall have separate sensor unit and electronic unit for such applications. It shall 

be possible to mount the electron ic unit at accessible location. 

2.04.00 Specifi cation for ULTRASONIC TYPE FLOW TRANSMITTER 

S.No Features Essential/Minimum requirement 

1. Type of Transmitter Non contact Microprocessor based 2 wire 
type, HART protocol compatible Ultrasonic 
transmitter. Insertion type. 

2. Output signal 4-20 mA DC (Analog) along with 
superimposed digital signal (based on HART 
protocol). 

3. Sensor Accuracy +/- 2% of calibrated span. 

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-III-CZ 
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SYSTEM PACKAGE BID DOCUMENT NO.: C5-0011-109(1)-2 INSTRUMENTS 

Page 205 of 522



CLAUSE NO. TECHNICAL REQUIREMENTS 11RJr1W1 NTPC 

4. Power supply 24 V DC +/-10%. 

5. Temperature compensation To be provided within transducer. 

6. Housing Weather proof as per IP-55 with durable 
corrosion resistance coating. 

7. Adjustment/calibration! From hand held cal ibrators/centralized PC 
maintenance based system (as applicable). 

8. Zero and Span adjustment Continuous, tamper proof, remote as well as 
manual to calibrate the instrument without 
any process flow. 

9. Sensor Material Corrosion resistant material to suit individual 
application requirement. 

10. False signal tolerance Transmitter shall be capable of ignoring false 
echoes from internal tank/sumps 
obstructions such as pipes, heating coi ls or 
ag itator blades. Also transmitter shall have 
adjustable damping circu itry. 

11 . Range Should be suitable for the required process 
range. 

12. Display LCD display with integral keypad to be 
provided. 

13. Diagnostics Loss of echo alarm etc. 

14. Load Impedance 500 ohms minimum 

15. Electrical Connection Plug and socket 

16. Accessories • All weather canopy for protection 
from direct sunlight and direct rain. 

• All mounting hardware and 
accessories required for erection and 
commissioning mounting fittings 
materials shall be SS 316. 

• For hazardous area , explosion proof 
enclosure as described in NEC 
article 500 

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB·SECTION-III-CZ 
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Resistance Temperature Detector ( RTD ) 

Sr. 
No. 

1 

2 

3 

Features 

Type of RTD. 

No. of element 

Housing/Head 

Essential/Minimum Requirements 

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

Duplex 

IP-65/Diecast Aluminium. Head of TE to be 
provided with sufficient space and arrangement 
to mount head mounted temperature transmitter 
(as applicable). Plug in connectors are to be 
provided for external signal cable connection. 
TE terminal head shall be spring loaded for 
positive contacts with the thenno well 

4 Insulation and sheath ing 
ofRTD 

Mineral (magnesium oxide) insulation and 
55316 sheath, 

5 Calibration and accuracy As per As per IEC-7S11 DIN-43760 Class-A for 
RTD 

6 Accessories 

7 Standard 

NOTES: 

Thenno well and associated fittings 

IEC-751 / DIN-43760 for RTD and ASME PTC-
19.3 for Thermo-well. 

1) The specifications for RTDs of winding! bearings of motor/pump, can be as per 
their manufacturer standards. The manufacturer shall submit the adequate 
supporting documents for establishing their standard practice. However the 
type ofRTD shall be Pt100. 

2) The specifications of temp elements for air conditioning & venti lation system I 
process can be as per system manufacturer's standards. The manufacturer 
shall submit the adequate supporting documents for establishing their standard 
practice. 

Metal Temperature Thermocouples 

Measuring Medium Metal Temperature 

Material of Thennocouple. Chromel Alumel Type K 

Type of Thermocouple Duplex with ungrounded separate hot junctions 

Insulation Mineral Insulation (Magnesium Oxide). 

LOT-IA PROJECTS TECHNICAL SPECIFICATION 
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Thermocouple wire gauge 

Protective sheath 

Protective sheath dia 

Calibration & accuracy 

Mounting accessories 

Cold end sealing 

Minimum bending radius 

Length of TIC 

Notes: 

16AWG 

SS 321 

BmmOD 

As per IEC-5841 ANSI -MC96.1 (special limits of error) for TIC 

1/2" BSP 55 sliding end connector, weld pad, clamps of heat 
resistant steel 55310. Adjustable gland fitting for connection a 
the junction box end as per manufacturer's standard. 

55 pot seal with colour coded PTFE Insulated flexible tails. 
Sealing compound- Epoxy resin. Length of PTFE insulated 
flying leads shall be minimum 750 mm. 

30mm 

On as required basis considering location of measureme t 
point and the JBfTT JB location. 

1) The specification for thermocouples of bearings metal temp measurements 
can be as per their manufacturer standards. The manufacturer shall submit the 
adequate supporting documents for establishing their standard practice. 
However type of thermocouples shall be K-type. 

Thermo well (for all process temp. elements) 

(a) Shall be one piece solid bored type of 316 SS of step-less tapered design. (As per 
ASME PTC 19.3. 1974) 

(b) For Mill classifier outlet long life solid sintered tungsten carbide material of high 
abrasion resistance shall be provided. 

(c) For Air & Flue gas 316 SS protecting tube with welded cap. (However contractor 
shall provide better material for Flue gas service if required based on the specified 
boiler design parameters). 

(d) For furnace zone, impervious ceramic protecting tube of suitable material along 
with Incoloy supporting tubes and adjustable flanges. 

TEMPERATURE TRANSMITTER (TT) 

Following types of 2-wire (loop powered) temperature transmitter (directly powered from 4-
20mA input cards of DDCMIS/PLC) shall be provided. The temperature transmitter shall be 
fully compatible with thermocouples and RTDs being provided by the contractor. 
Temperature compensation of the thennocouples shall be performed in the temperature 
transmitter itself. 
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9.03.00 Venturi (For Liquid applications) 
----------------------------------- -----------

----
Features Essential/M inimum Requirements 
_ ._-------------------------------------------------------

----
Type Rough Welded (for Pipe dia between 

200mm to 1200mm) or Machined (for Pipe 
dia SOmm to 250mm) as per ISO 5167-
4:2003. 

Material Same as Main Pipe 

Thickness Same as Main Pipe. 

Root valve type Globe Type 

Root valve material Same as Pipe material 

Root valve size 1 inch 

Impulse pipe of same material Required 
up to root valve 

Tapping 3 pairs of tappings for each Venturi as per 
ISO 5167-4:2003, However for some areas 
like CPU, OM & PT plant- 2 Pairs of 
Tappings shall be provided as minimum. 

Beta Ratio 0.4 to 0.7 

Beta Ratio calculation to be Yes 
Submitted 

Assembly drg. and flow Yes 
Vs DP Curves 

Accessories Root valves, vent and drain hole. 
-------------------------------------------------------------------------------------
Contractor shall submit certified flow calculation and differential pressure vs. Flow 
curves for each element for employer's approval. Sizing calculation, precise flow 
calculation for all the flow elements, fabrication and assembly drawings and installation 
drawings shall be submitted for employer's approval. 

9.04.00 ROTAMETERS 

Sr. No. Features Essent ial / minimum requirements 

1. Type Variable Area Metal Tube 

2. Fluid media Water/oil 

3. Tube body 55316 

4. Material of float 31655 

5. Ind icator Linear scale 

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-III-CZ 
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Parshall Flume 

Parshall Flume shall be provided wherever indicated in P&IDS. The Bidder shall 
provide all the control and Instrument devices including primary sensors, transmitters , 
flow indicator cum integrator I totaliser and shall include all required accessories for the 
flow measurement of raw water through the clarifier. The system shall be of reputed 
make and acceptable to the owner. 

Level measurement shall be based on ultrasonic/radan technology. The flow 
compensation is to be implemented in the transmitter itself. The transmitter shall 
provide 4-20 rnA DC in direct proportion to flow and shall be able to drive a load 
impedance of 500 ohms minimum. Accuracy shall be +/- 1 % or better. 

All the mounting hardw"are and accessories required for erection and commission ing of 
the same are to be provided by the contractor. Mounting fittings material shall be 
55316. All weather canopy is to be provided for electronics/sensor to protect the same 
from The Type makes and models no. shall be subject to Owner's approval. 

Electronic Flow-Meter 

Electron ic Flow-meters shall be provided where ever indicated in the P&IDs. 
The electronic flow meter shall include flow sensor and flow indicator cum 
integrator/totaliser and shall include all required accessories for satisfactory 
operation. The flow meter shall be based on full bore ultrasonic/electromagnetic 
principle and shall be electronic type of proven design, make and model acceptable to 
the ovmer. 
The Bidder shall submit all necessary techn ical literature and details of selection criteria 
of the instrument offered to substantiate the model selected. The Bidder shall also 
fumish list of similar installation along with feedback on satisfactory perfonnance of the 
instruments. 

The flow meter shall meet or exceed the following requirement: 
(a) Output : 4-20 mA DC Isolated output 

(b) Accuracy: 

(c) Repeatability : 

(d) Ambient Temp. & : 
Humidity 

(e) Power Supply : 

(f) Protection class: 

(g) Flow tube 

(h) liner 

± 0.5% of calibrated span or better · 

± 0.2% of calibrated span or better 

4 deg.C to 55 deg.C. 
5% to 100% RH 

240V AC ± 10%, 50 HZ ± 5%1 24 V DC, 
to be arranged by the contractor. 

Ip·55 

55304 

Hard Rubber 

The flow meter shall provide local indication for instantaneous flow. It should also be 
possible to get local display for daily and monthly discharge. The flow meter shall 
indicate totaliser I integrator to get the daily and monthly discharge as stated above. 

LOT-IA PROJECTS TECHNICAL SPECIFICATION 

SECTION·VI, PART-B 

SUB-SECTION-III-C2 

MEASURING 
INSTRUMENTS 

FLUE GAS DESULPHURISATION (FGD) 

SYSTEM PACKAGE BID DOCUMENT NO.: C5-0011-109(1)-2 

AGE 34 OF 34 
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1.00.00  GENERAL: 

1.01.00 Actuators shall be designed for valve operation to ensure proper function in accordance with 
specifications given below and complying to EN15714-2 or equivalent. All standards, 
specifications and codes of practice referred to herein shall be the latest editions including all 
applicable official amendments and revisions.  

1.02.00 This sub-section of specification is applicable for following types of electric actuators: 

1.02.01  Modulating duty electric actuators: 

These shall be provided as per standard practice of OEM of equipment, meeting other 
requirements of specifications. For specifications of Blade pitch actuators, refer clause no. 
5.00.00 of this chapter.  

1.02.02 Electric actuators for valves/ dampers/ gates (other than covered in 1.02.01): 

These actuators shall be Non-Intrusive type electric actuators. The interface of these actuators 
with DDCMIS shall be of two types viz. with Hardwired interface and with Fieldbus interface. 
The common requirements of both these type of actuators are specified at clause 2.00.00, 
specific requirements of Non-Intrusive hardwired actuators are specified at clause 3.00.00 and 
specific requirements of Non-Intrusive fieldbus actuators are specified at clause 4.00.00. The 
applications where these two types of actuators are to be provided is specified in Part-A of 
Technical Specifications. 

2.00.00 COMMON REQUIREMENTS FOR NON INTRUSIVE ELECTRIC ACTUATORS  

2.01.00 TYPE: 

2.01.01 The actuators shall have integral starters with built in SPP (Single Phasing Preventer). 415 V, 
3 phase 3 wire power supply shall be given to the actuator from switch board as applicable 
through a switch fuse unit. Control voltage of the motor starter shall be 110 V AC / 24 V DC, 
derived suitably from 415V power supply. 

2.01.02 The actuators shall be Non- Intrusive electric actuator. All actuator settings including torque, 
limit shall be possible without opening the actuator cover and LCD indication shall be available 
integral to actuator body. 

2.02.00 RATING: 

(a) Supply Voltage & frequency: 415V +/- 10%, 3 Phase, 3 Wire & 50HZ +/-5%. 

(b) Sizing: 

 Open/Close at rated speed against designed differential pressure at 90% of rated 
voltage. 

 For ON/OFF type:  Three successive open-close operations or 15 minutes, whichever 
is higher.  

For inching type: 150 starts per hour or required cycles, whichever is higher. 

2.03.00 CONSTRUCTION: 

(a) Enclosure: 

 Totally enclosed weatherproof, minimum IP-68 degree of protection. 

(b) Manual Wheel: 

 Shall disengage automatically during motor operation. 
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2.04.00 MOTOR: 

(a) Type : 

 Squirrel cage induction motor suitable for Direct On Line ( DOL )starting. 

(b) Enclosure: 

 Totally enclosed, self-ventilated. 

(c) Insulation 

 Class F. Temperature rise 70 Deg C. over 50 Deg C ambient. 

(d) Bearings: 

 Double shielded, grease lubricated antifriction. 

(e) Earth Terminals: 

 Two 

(f) Protection: 

 Single Phasing Protection, Over heating protection through Thermostat (as 
applicable) and wrong phase sequence protection shall be provided over and above 
other protection features standard to bidder's design. Suitable means shall be 
provided to diagnose the type of fault locally. 

2.05.00 POSITION/TORQUE TRANSMITTER: 

 The Position/ Limit measurement shall be done using absolute encoders which will give 
information of position/ limit in both the directions. Electronic measurement of torque shall be 
provided.  

2.06.00 LOCAL OPERATION: 

 It shall be possible to operate the actuator locally also. Lockable local/remote selection shall 
be provided on the actuator. 

2.07.00 LCD DISPLAY: 

 A local LCD display shall be provided to give information regarding actuator alarms, status 
and valve position indications as a minimum in local. 

2.08.00 WIRING: 

 Suitable voltage grade copper wire. 

2.09.00 TERMINAL BLOCK: 

 For power cables, the grade of TBs shall be minimum 650V. 

2.10.00  ACCESSORIES: 
 

All required accessories (if applicable) for calibration / settings/ configuration of various 
parameters of actuator shall be provided. For quantities, please refer Part A of technical 
specifications. 
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2.11.00  SIL CERTIFICATION: 

All actuators shall be certified for SIL 2 or better. 
 

3.00.00  SPECIFIC REQUREMENTS FOR NON INTRUSIVE HARDWIRED ACTUATORS 

3.01.00 INTERFACES: 

 For ON-OFF and INCHING type actuators interface with the control system shall be through 
hardwired signal only.  

(a) Open/Close command, open/ close status and disturbance monitoring signal (common 
contact for Overload, Thermostat, control supply failure, L/R selector switch at local & 
other protections operated) shall be provided hardwired. 

(b) The actuator shall be able to accept open/close command at 24V DC with max. 2.5VA 
load from control system. Accordingly suitable isolated interface in the actuator shall 
be provided. 

(c) Open/close command termination logic shall be suitably built inside actuator. 

(d) For typical wiring diagram Refer Tender Drawing No. 0000-999-POI-A-063 (Except 
plug & socket connector, if not applicable) 

3.02.00 TERMINAL BOX: 

 Suitable terminals/ connectors, integral to actuator, for terminating instrumentation & power 
cables shall be provided. Necessary glands for power cables and instrumentation cables shall 
be provided. 

3.03.00 TRAINING: 

 
 Contractor shall provide training on Non-Intrusive hardwired Electric Actuator for Employer’s 

personnel. The duration of the training shall be as elaborated in Part-C, Section-VI of technical 
specifications. 

 
4.00.00  SPECIFIC REQUIREMENTS FOR NON INTRUSIVE FIELDBUS ACTUATORS 

4.01.00 INTERFACES: 

 For ON-OFF and INCHING type actuators interface with the control system shall be through 
fieldbus network. 

(a) Open/ close commands, open/ close feedback status, disturbance signal etc. shall be 
available to the Control System through the fieldbus network along with diagnostics. 
The detailed diagnostics including the actuator operating data shall be available to the 
DDCMIS through the fieldbus network.  

(b) All actuators shall be Foundation Fieldbus/ Profibus compatible. However the exact 
protocol shall be based on finalized protocol of DDCMIS. If Profibus DP protocol is 
envisaged then actuator shall have two (redundant) Profibus DP ports for connecting 
the redundant Profibus DP cables. That is if one profibus cable is cut or not working/ 
not available, then complete actuator functionality shall be available through the 
second redundant cable without any manual intervention. 

(c) Open/close command termination logic shall be suitably built inside actuator. 
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4.02.00  TERMINAL BOX: 
 

Suitable terminals/ connectors, integral to actuator, for terminating fieldbus cables and power 
cables shall be provided. Necessary glands for power cables and armored fieldbus cables 
shall be provided. 
 

4.03.00 TRAINING: 

 
 Contractor shall provide training on Non-Intrusive Fieldbus Electric Actuator along with detail 

training on Foundation Fieldbus/ Profibus interface used in actuator for Employer’s personnel. 
The duration of the training shall be as elaborated in Part-C, Section-VI of technical 
specifications. 

 
  
5.00.00  SPECIFIC REQUIREMENTS FOR BLADE PITCH ACTUATORS 
  
  
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

 

Sl 
No. 

Description Requirement 

1. Duty Continuous duty / Modulation, 
2. Operating Ambient Temperature -20 to +60 Deg C or better  
3.  Enclosure Protection IP 68  
4. Resolution/ Precision 0.1%- 0.2% or better of total travel 
5.  Supply Voltage & frequency 415V +/- 10%, 3 Phase, 50HZ +/-5%  

  or 
230V +/- 10%, Single Phase, 50Hz +/- 5% 

6. Motor Suitable for  Continuous Duty 
7. Motor insulation Class F 
8. Analog Control 4-20mA, (24VDC) 
9. Position Transmitter 4-20mA (24VDC)  
10. Integral Starter Yes  
11. Terminal Block For power cables, the grade of TBs shall be 

minimum 600V 
12. Accessories (if applicable) for calibration / settings/ configuration of 

various parameters of actuator shall be 
provided 

13. Hand wheel Yes 
14.  Standard Compliance EN 15714-2 Class D or equivalent 
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1.00.00 CODES AND STANDARDS 

 DC Reactor             IEC: 60289 

 Motor             IS: 4722/IS: 325/IEC: 60034/NEMA 30 & 31 

 Transformer             IEC: 60076/IS: 2026, IEC: 61378 

 Dry transformer            IS: 11171 

 VFD                         IEC: 60034/ IEC: 61800 

 Harmonics & EM compatibility         IEEE: 519/IEC: 61000 

 Contactor/Switches/Fuses etc.        IEC: 60947, IS: 13947 

2.00.00 OPERATING CONDITIONS 

2.01.00 For the purpose of design of equipment/systems, an ambient temperature of 50 deg. 
Centigrade and relative humidity of 95% shall be considered.   

2.02.00 All equipment shall be suitable for rated frequency of 50 Hz with a variation of +3% & -5%, 
and 10% combined variation of voltage and frequency unless specifically brought out in the 
specification. 

2.03.00 All the equipment, material and systems shall, in general, conform to the latest edition of 
relevant National and international Codes & Standards, especially the Indian Statutory 
Regulations. 

2.04.00 The auxiliary AC voltage supply arrangement shall have 11/6.6/3.3kV and 415V systems (as 
applicable).  It shall be designed to limit voltage variations as given below under worst 
operating condition: 

1. 11kV/ 3.3 kV/ 6.6 KV    : +/- 6% 

2. 415V    : +/- 10% 

Note:  The Voltage level mentioned above is the Nominal Voltage available at the input of 
the VFD System from the MCC/ Switchgear/transformer, based on the system 
requirement/Availability. 

The voltage level for the VFD shall be as follows:- 

1. Upto 400 kW    : 415V/690V, Low Voltage, Three Phase  

                                                                   AC 

2.       Above 400kW and upto 700 KW   : 690V, Low Voltage, Three Phase AC 

3. Above 700KW  and upto 1500 KW : Medium Voltage, Three Phase AC 

 Note: The voltage level mentioned above is the Nominal Voltage which is fed to the motor 
from the VFD. 

 From here onwards in the specifications all the VFD Systems consisting of either 415 V or 
690 V may be termed as LV VFD while the higher rated VFD System shall be termed as MV 
VFD. If nothing is mentioned than the Clause is applicable for both the LV and the MV VFD 
until deliberated otherwise. 

2.05.00 For Power Cables & Control Cables, please refer technical specification given elsewhere in 
the document. 
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3.00.00 SYSTEM DESCRIPTION 

3.01.00 The VFD System shall include the following equipment for each drive. 

a) Power/control panels consisting of line converters, inverters and control system for 
drive including complete control & protection of drive and the motor.   

b) VFD transformer on the source side, as per system requirement. 

c) Breaker/Contactor on the VFD/Motor/Transformer/CT/PT/Meters/Bypass (if 
applicable) side with complete Control, Protection and Diagnostics features of the 
VFD, as per system requirement. 

d) Bypass Arrangement of the VFD system if specified. 

e)    DC air core reactor or capacitor, as per the system requirement. 

f)     Inverter Duty Motor suitable for VFD application 

g)     Power & control cables and cabling as required under the scope of supply in the 
technical specifications. 

 
4.00.00  GENERAL REQUIREMENTS 

4.01.00 Medium Voltage VFD: The Variable frequency drive (VFD) system shall be of a modern 
proven design for similar applications in power plants/industry. The system shall be either 
Current Source Inverter (CSI) or Voltage Source Inverter (VSI) type with minimum eighteen 
(18) pulse design.  
 

4.02.00 415 V/690 V LV VFD: The Variable frequency drive (VFD) system shall be of a modern 
proven design for similar applications in power plants/industry. The system shall be either 
Current Source Inverter (CSI) or Voltage Source Inverter (VSI) type with minimum Twelve 
(12) pulse design. For drives less than 100 KW Six (6) pulse can be offered meeting all other 
requirements.  

 

4.03.00 The system shall be fully digital, PLC/Microprocessor based, energy efficient, and shall 
provide very high reliability, high power factor, low harmonic distortion and low vibration and 
wear and noise. It shall be easy to install in minimum time and expense and no special tools 
shall be required for routine maintenance. 

4.04.00 The offered equipment shall be with state of art technology and proven field track record. No 
prototype equipment shall be offered. 

4.05.00 The VFD model offered shall be from the existing VFD model series in the regular 
manufacturing range of the manufacturer. Along with the offer the Vendor shall submit the 
supply record and satisfactory performance record for 2 (two) years running of the offered 
VFD supplied in India or abroad. 

4.06.00 The VFD manufacturer shall ensure the proper coordination of their VFD with the Driven 
Motor and the Employer`s system. All the Motors which are to be driven by VFDs will be of 
Inverter duty type. The VFD operation shall have no inherent detrimental impact on the 
Motors/ cables & employer`s system.  

4.07.00 Vendor shall ensure availability of spare parts and maintenance support services for the 
offered equipment for at least for 15 years from the date of supply. After this period, if vendor 
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discontinues the production of spare parts, vendor shall give at least twelve (12) months’ 
notice prior to such discontinuation so that owner may order his requirements of spares in 
one lot. The offered VFD manufacturer should have their maintenance service & spares 
supply network in India to provide quick maintenance service & Spares supply support. The 
vendor shall indicate the source for supply of spares & Maintenance service location in India.  

5.00.00 TECHNICAL AND OPERATIONAL REQUIREMENTS 

5.01.00 The system shall be designed to deliver the motor input current and torque for the complete 
speed torque characteristics of the driven equipment, with maximum input supply voltage and 
frequency variation. The system shall be suitable for the load characteristics and the 
operational duty of the driven equipment. 

5.02.00 The overload capacity of the controller shall be 150% of the rated current of the motor for one 
minute for constant torque applications and 110% of rated current for one minute for variable 
torque applications at rated voltage. If the motor load exceeds the limit, the drive shall 
automatically reduce the frequency and voltage to the motor to guard against overload.  

5.03.00 The drive system shall be designed to operate in one or more of the following operating 
modes as to suit characteristics of the driven equipment or specified by the load: 

 a. Variable torque changing as a function of speed. 

 b. Constant torque over a specific speed range. 

 c. Constant power over a specific speed range. 

 d. Any other as specified in data-sheet 

5.04.00 VFDs shall comply with the latest edition of IEEE 519 & IEC 61000 for both individual as well 
as total harmonic voltage and current distortion limits. The Voltage and Current limits shall be 
applicable at the Point of Common Coupling (PCC), which shall be the MCC/ Switchgear/ 
from which the VFD system is fed.  

5.05.00 The compliance shall be verified by the contractor by Harmonic studies conducted with 
maximum and minimum fault level, cable capacitance, system equipment reactance etc.  
Finally, the compliance shall be verified by the field measurements of harmonics at the PCC 
with and without VFDs operation. 

5.06.00 VFD shall be capable of withstanding the thermal and dynamic stresses and the transient 
mechanical torque, resulting from short circuit. Any damage resulting from such a short 
circuit or internal fault shall be limited to the component concerned. 

5.07.00 The system shall be suitable to maintain speed variation within range 10-110% with speed 
set accuracy of +1% of rated maximum speed and steady state regulation of +0.5% of rated 
speed as per system requirement. 

5.08.00 The VFD System shall maintain a power factor of 0.95 (minimum) from   25 % to 100 % of 
rated speed. 

5.09.00 Maximum allowable audible noise from the VFD system will be 85 dB (A) at a distance of one 
meter under rated loaded with all cooling fan operating conditions. 

6.00.00 VFD COMPATIBILITY WITH THE MOTOR 

6.01.00 For MV VFD Drives, to ensure that there are no problems with motor heating, VFD output 
current waveform, as measured at the motor, shall be inherently sinusoidal at nominal loads, 
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with a total harmonic current and voltage distortion within acceptable/standard limits. VFD 
utilizing output transformers are not acceptable. 

6.02.00 The system design shall not have any inherent output harmonic resonance in the operating 
speed range. 

6.03.00  VFD shall provide stable operation of motor from high-voltage dv/dt stress, regardless of 
cable length to motor. The vendor shall clearly state the limitations in the motor cable 
distance in his proposal. However, due to system requirements & constraints if the cable 
length becomes critical, 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.  

7.00.00  BYPASS ARRANGEMENT (OPTIONAL, IF SPECIFIED) 
   
7.01.00 The VFD System shall have an optional feature to run the motor under bypass arrangement 

for 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.  

7.02.00 Comprehensive motor protection scheme for protection and control for operation VFD during   
bypass mode shall be finalized during detailed engineering. 

8.00.00 STANDBY VFD ARRANGEMENT (OPTIONAL, IF SPECIFIED)  
 
8.01.00 A Common standby arrangement with auto/manual switchover shall be provided in case of 

failure of any VFD in a group of drives. Complete protection, interlocks & control required 
shall be provided in the changeover module.  

9.00.00 EFFICIENCY 

9.01.00 Efficiency ( Drive only) shall be minimum 98% for both MV VFD and LV VFD. Overall 
efficiency shall be minimum 96.5% for both MV and LV VFD at rated load and speed. Overall 
Efficiency evaluation shall include input transformer, harmonic filters and power factor 
correction (if applicable), VFD converters, cooling fans and output filter, as applicable in the 
system. Auxiliary controls, such as internal VFD control boards, cooling fans/pumps. 

9.02.00 In absence of valid test report, a factory test shall be performed at the VFD manufacturer’s 
facility verifying the efficiencies. Manufactures who are supplying Drive and transformer from 
different locations, efficiency test will be conducted separately for Drive and transformer. 

10.00.00 COOLING SYSTEM 

10.01.00 The VFD shall be designed to operate indoor under temperature range of 0 deg C to 50 deg 
C and relative humidity of 95%. 

10.02.00 VFD manufacturer to primarily offer Air cooled Design. However in case of large ratings, 
liquid cooled drives may be accepted subject to employer’s approval. In case of liquid cooled 
system, there shall be no necessity of continuous water supply system. 

 
10.03.00 In case of Air cooled design, the VFD Cooling system shall be such that it puts minimum heat 

load inside the room and preferably throw the hot air outside the room with ventilation ducts. 
The Cooling system shall be designed in such a way that the Air Conditioning & Ventilation 
Air requirements are kept to minimum. The VFD Manufacturer shall furnish the data 
regarding heat load, air flow requirements during the detailed engineering.   

10.04.00 Air cooled VFDs shall be provided with cooling fans mounted integral to the VFD/ enclosure. 
The VFD shall include air-flow pressure switches and temperature detectors to monitor 
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proper operation of the air cooling system. If the fan fails, the system must generate the 
alarm/trip for the fan failure. 

11.00.00 VFD TRANSFORMER: 

11.01.00 Type: Out door, Mineral oil filled ONAN type or Indoor natural air-cooled Dry type, Three 
phase unit, rectifier/converter duty type transformer. 

11.02.00 Transformer shall be suitable for operation with non-sinusoidal wave shape and DC 
components under normal and abnormal conditions of the system without exceeding the 
temperature. 

11.03.00 Suitable Design Margin as per applicable standards shall be taken for purpose of sizing of 
the transformer. 

11.04.00 All other components, technical parameters shall be as per applicable IEC/IS. 

12.00.00 POWER CONVERTER: 

12.01.00 The static power converter shall consist of a line side converter for operation as a rectifier 
and a load side power converter for operation as a fully controller inverter. Power converter 
shall be fast switching, most efficient and low loss type. 

12.02.00 The converter shall be co-ordinated with the transformers. The converter shall be able to 
withstand a three phase short circuit current until interrupted by normal breaker operation. 

12.03.00 Adequate short circuit and over voltage protection shall be provided for the converter and 
inverter system. 

12.04.00 All power converter devices shall include protective devices, snubber networks and dv/dt 
networks as required. 

12.05.00 The current rating of the converter’s semi-conductor components shall not be less than 120% 
of the nominal current flowing through the elements at full load of the VFD through the whole 
speed range. If the parallel connection of semiconductor is applied, the above current rating 
shall not be less than 140% of the above values. 

12.06.00 All power diodes shall be of silicon type with minimum VBO rating at 2.5 times the rated 
operating voltage. 

12.07.00 The power converter circuit shall be designed so that motor can be powered at its full 
nameplate rating continuously without exceeding its rated temperature rise nor reducing its 
service factor due to harmonic currents generated by the inverter operation. The conversion 
devices and associated heat sinks shall be assembled such that individual devices can be 
replaced without requiring the use of any special precautions / tools. 

12.08.00 The cooling system of the electronic components, if provided, shall be monitored and 
necessary alarms shall be provided to prevent any consequential damage to the power 
control devices. 

13.00.00 OUTPUT FILTER (AS APPLICABLE): 

13.01.00 Output/ du/dt filter shall be provided, if required. It shall be an integral part of the VFD system 
and included within the VFD enclosure. It shall inherently protect motor from high voltage 
dv/dt stress. 

14.00.00 DC LINK CAPACITOR (AS APPLICABLE): 

14.01.00 Capacitor shall be of self-healing film or electrolytic type having high life time. The capacitor 
shall be an integral part of VFD system. DC link Capacitors shall have discharge resistors 
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which shall be capable of reducing the residual charges to zero just after the capacitor is 
disconnected from the supply source. The capacitor shall be suitable for high ripple currents. 

15.00.00 ENCLOSURE 

15.01.00 Enclosure frames and load bearing members shall be fabricated using suitable mild steel 
structural sections or pressed and shaped cold-rolled sheet steel of thickness 2.0 mm. 
Frames shall be enclosed in cold-rolled sheet steel of thickness 1.6 mm. Doors and covers 
shall also be of cold rolled sheet steel of thickness 1.6 mm. Stiffeners shall be provided 
wherever necessary. The gland plate thickness shall be 3.0 mm for hot / cold-rolled sheet 
steel and 4.0 mm for non-magnetic material. 

15.02.00 The cable entry shall be from the bottom of the panel and a removable bolted un-drilled gland 
plate. 

15.03.00 All Panels shall be of dust-proof and vermin-proof construction and shall be provided with a 
degree of protection of IP: 4X as per IS/IEC 60947. 

15.04.00 Enclosures must be designed to avoid harmonic and inductive heating effects and to shield 
any outside equipment from interference, enclosing and shielding the complete to eliminate 
any radio frequency interference. The construction of the panel shall provide effective 
protection against electromagnetic emissions. 

15.05.00 Each panel shall be provided with illuminating lamp, space heater with switch fuse and 
variable setting thermostat. 

16.00.00 PAINTING 

 Paint shade shall be as follows 

a) VFD transformer : RAL 9002 (Grey), legend in black letter 
 

b) Motors : RAL 5012 (Blue) 
 

c) VFD Panels : Front and rear panels in Grey (RAL9002). End panel 
sides in blue (RAL 5012) 
 

d)  VFD reactor 
enclosure 

: RAL 5012 (Blue), legend in black letter 

  

17.00.00 BREAKER/CONTACTOR 

17.01.00 Type: Shall be SF6 or Vacuum type or air-break restrike free, stored energy operated and 
with electrical anti-pumping features. 

17.02.00 These shall be electrically operated, mechanically latched type & shall have protection 
against over load, all AC/DC transients and voltage surges etc.  Electronic control module 
shall be electrically isolated. 

17.03.00 All other components, technical parameters shall be as per applicable IEC/IS. 

18.00.00 MOTORS  

18.01.00 VFD shall be used to drive three (3) phase squirrel cage inverter duty Induction motor with 
VPI insulation (Resin poor) suitable for VFD application. These motors shall be provided with 
insulated bearing on at least one side. 

18.02.00 Motors shall also meet the requirements mentioned in subsection for motors and relevant 
IS/IEC.   
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18.03.00 Motor shall be suitable for operation with a solid state power supply consisting of an 
adjustable frequency inverter for speed control & shall be suitable for the current waveforms 
produced by the power supply including the harmonics generated by the drive. 

18.04.00 Motor insulation shall be designed to accept the applied voltage waveform, within the Vpeak 
and dv/dt limits as per IEC-61800. 

18.05.00 Drive manufacturer shall coordinate with the motor manufacturer for proper selection of the 
motor for the given load application and the output characteristics of the drive. 

19.00.00 CABLES & CABLING 

19.01.00 All the power cable for the VFD System shall have sufficient current capacity and shall be 
suitably sized to meet the load demand on the motor. 

19.02.00 VFD Manufacturer shall submit cable sizing & selection criteria of drive cables  including 
grounding/ earthing philosophy to address all the key  issues such as EM Noise emissions, 
Common mode noise, voltage reflections, stray capacitances etc.,  for owner`s review and 
approval.  

19.03.00 Cables shall be suitable for laying on racks, in ducts, trenches, conduits and underground 
buried installation with chances of flooding by water. The instrumentation and other control 
cables susceptible to interference shall be routed separately from the Power Cables. 

  
19.04.00 For other control/instrumentation Cables and other components, technical parameters shall 

be as per applicable IEC/IS/Mentioned Elsewhere in the specifications. 

20.00.00 CONTROL AND PERFORMANCE REQUIREMENTS 

20.01.00 The VFD to provide an automatic current limiting feature to control motor currents during 
startup and provide a “soft start” torque profile for the motor load combination. Current and 
torque limit adjustments shall be provided to limit the maximum VFD output current and the 
maximum torque produced by the motor. 

20.02.00 It shall be possible to vary the speed of the drive and control it in either Local or Remote 
mode. Local / Remote selection shall be done from VFD panel unless otherwise specified. 

20.03.00 Provision shall be kept for exchange of information between different VFD control system 
parameters thru PLC/DDCMIS. 

20.04.00 Drive shall be equipped with a front mounted operator console panel consisting of a backlit 
alphanumeric display and a keypad with keys for parameterization and adjusting parameter. 
Control panel shall be operable with password for changing the protection setting, safety 
interlock etc. 

20.05.00 Operator console/Main Control Card shall have facility / port to connect external hardware 
such as Lap-Top etc. Console shall have facility for upload and download of all parameter 
settings from one drive to another drive for start up and operation. 

20.06.00 User-friendly licensed software for operation and fault diagnostic shall be loaded in the drive 
system panel before commissioning. 

21.00.00 PROTECTION FEATURES 

21.01.00 The system offered shall incorporate adequate protection features, properly coordinated for 
the drive control and for motor including following: 
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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. 

21.02.00 Under VFD Bypass Mode (if applicable) all the electrical protections related to the Motor shall 
remain applicable. 

22.00.00 CONTROL FEATURES 

22.01.00 Following controls shall be provided as a part of the Operator Control Panel or through 
separate switches on the front panel door. 

i)  Start / stop (in local/remote mode) 

ii)  Speed control (Raise / lower) 

iii)  Acknowledge/Accept/ Test Push Button for annunciation 

iv)  Auto / Manual / Test Mode select 

v)  Emergency stop 

vi)  Trip-Remote Breaker 

22.02.00 DIAGNOSTIC FEATURES 

22.02.01 The VFD shall include a microprocessor/PLC based digital diagnostic system which monitors 
its own control functions and displays faults and operating conditions. 

22.02.02 Fault diagnostic shall be built into the system to supervise the operation and failure of the 
system. The information regarding failure of any of the system including shut down of the 
system shall be available. 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 
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electronics (firmware) for the diagnostics / display shall be taken care of by the manufacturer 
for this purpose. 

22.03.00 SERVICEABILITY / MAINTAINABILITY 

22.03.01 Front Access: VFD system should be designed for front access only. Manufacturer shall state 
in his proposal if rear access is provided. 

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

22.03.03 Marking / Labeling: 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. 

23.00.00 STORAGE AND PRESERVATION 

23.01.00 The Contractor shall be responsible for the storage and preservation of all the equipments to 
be supplied under the VFD System, till the time of successful installation and commissioning. 
The equipment should be suitable for storage for long periods before installation. Contractor 
should take adequate measures to ensure that no damage happens to the VFD System due 
to storage and preservation. Vendor shall submit powering requirement (if any) during 
storage. 

24.00.00 TESTS 

24.01.00 ROUTINE TESTS 

 All acceptance and routine tests as per the specification and standard IEC -61800-2 and IEC 
61800-4 shall be carried out. 

24.02.00 TYPE TESTS 

  The Contractor shall submit for Employer’s approval the reports of all the type tests as listed 
in this specification and carried out within last ten years from the date of bid opening. These 
reports should be for the tests conducted on the equipment similar to those proposed to be 
supplied under this contract and the test(s) should have been either conducted at an 
independent laboratory or should have been witnessed by a client.  In case the Contractor is 
not able to submit report of the type test(s) conducted within last ten years from the date of 
bid opening, or in case the type test report(s) are not found to be meeting the specification 
requirements, the Contractor shall conduct all such tests under this contract free of cost to 
the Employer and submit the reports for approval. 

24.02.01 LIST OF TYPE TESTS  

 a) VFD panels (For LV VFD)  

i. Rated Current/ Output 

ii. Temperature rise test 

iii. Surge withstand capability test 

iv. Noise level test 

v. Power Loss Determination Test 

vi. Power factor measurement. 
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vii. Degree of Protection Test 

viii. EMC Test 

 b) VFD Panels (For MV VFD) 

i. Rated Current/ Output 

ii. Current Sharing 

iii. Voltage Division 

iv. Temperature rise test 

v. Surge withstand capability test 

vi. Noise level test 

vii. Power Loss Determination Test 

viii. Power factor measurement. 

ix. Degree of Protection Test 

 c) AC/DC Reactor (If applicable) 

i. Lightning impulse test 

ii. Heat run test 

iii. Short time current test 

iv. Noise level test 

 d) Induction motors   

      i. As per requirements mentioned in subsection for motor. 

e) VFD transformers 

i. As per requirements mentioned in subsection for Transformer/ IEC 60076/IS    2026 
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1.00.00 CONTROL DESK & PANELS  

1.01.00 GENERAL 

1.01.01 All control desk, panels, LVS panel etc. shall be furnished fully wired with necessary 
provision for convenience outlets, internal lighting, grounding, ventilation, space heating, anti-
vibration pads, internal piping & accessories as required for completeness of the system. 

1.01.02 All panels, desks, cabinets shall be free standing type & have bottom / top entry for cables to 
be finalised application wise during detailed engineering stage. The bottom of desk & 
cabinets shall be sealed with bottom plate, compression cable glands (double for field and 
single for inside rooms) and fire proof sealing material to prevent ingress of dust and 
propagation of fire. Sufficient number of power receptacles with disconnect switches shall be 
installed within all panels/desk. 

1.01.03  Exterior steel surface shall be sand blasted, ground smooth, filled, primed, sanded and 
smooth enamel painted to give a good finish subject to minimum paint thickness of 65-75 
microns for sheet thickness of 3 mm and 50 microns for sheet thickness of 2mm.  The exact 
color shall be finalised during detailed engineering. 

1.01.04 The design shall conform to the EN ISO 11064 (Ergonomical design of control room), Part-
1,2 and 3. 

2.00.00 CONTROL DESK & PANEL 

2.01.00 GENERAL 

2.01.01 The exact dimensions, material, construction details, grounding, general arrangement etc. of 
Control Desk etc. shall be as per the actual requirement and shall be finalised during detailed 
engineering and subjected to Employer’s Approval.  

2.01.02 For control desk mounted instruments/ devices etc., which are to be powered from UPS, all 
required conversion of interface equipments / accessories to make such devices compatible 
with UPS supply shall be provided. All necessary hardware like Input switches/ fuse unit for 
each feeder as well as switch fuse unit for each instrument/ device on the power supply line 
shall be provided. From UPS, redundant feeders shall be provided with suitably rated MCB 
and provision of fast auto changeover of UPS feeders.  

2.02.00 Control Desk (CD) 

2.02.01 Control desk shall be Modular, non-welded construction free standing table top type with 
front & back cover constructed of 1.6 mm thick CRCA steel plates. The tabletop of the control 
desk shall be arc-shaped for mounting TFT monitors & mice. The work surface of control 
desk shall be 30mm thick with the top 12mm of Acrylic Solid Surface (ASS) and the 
remaining 18mm of laminated medium density fiber board. Work surface shall be made of 
two different colors at same level and seamlessly joined in each section. The structure frame 
shall consist of extruded aluminum top and bottom horizontal beams and vertical support 
tensioned together to form an integrated, finished curvilinear shaped frame. Vertical & 
Horizontal supports, minimum 2.5mm and 2mm thick respectively, have to be provided for 
the structure frame. Extreme side legs shall be illuminated type and should complete the 
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overall form and aesthetics of the desk. It shall have concealed cable & wire way 
management system. Telephone sets shall be mounted on the control desk. Sliding keyboard 
trays shall be provided on the CD. The exact profile of the desk, dimension and the radius of 
curvature shall be finalised during detailed engineering stage. 

2.02.02  All operator monitors & mice shall be mounted on this CD. 

2.02.03 The cabling / wiring between OWS & CPU’s, power supply cables etc. shall be aesthetically 

routed and concealed from view. 

2.03.00  Internal Panel/Desk Items 

Equipment and devices mounted within the panels/desk shall be mounted on suitable 
racks/brackets and shall be arranged for convenient access for adjustment and maintenance 
work.  

2.04.00 Furniture 

Bidder shall provide following industrial grade furniture items as a minimum from reputed 
manufacturers/suppliers meeting International Standards. The furniture shall be modular and 
latest with ease of operational features. The furniture shall be modern, aesthetically 
designed, modular, flexible, space saving and future safe. Each module shall have 
transparent cover and adjustable partition. It shall have locking provision for security. The 
components shall be suitable for integration/fabrication without any welding technology. 

 
1.  Work Station furniture 

 Modular work station furniture, suitable for mounting servers & historians, 
programmer stations, PC based systems, printers (inkjet or A4 laser) etc. is to be 
provided.. 

2.  Server Rack 

 
Server rack shall be provided to mount programmer stations, PC based 
systems (of rack type and tower type), Matrix KVM switcher, Mini UPS etc. 
Suitable arrangement for Ventillation and cooling shall be built in. 

3.  PC rack 

 PC rack shall be provided to mount CPUs of work stations/PCs of OWS/LVS etc in 
Control Room.  

4.  Chairs 

 
Industry standard revolving chairs with wheels and with provision for adjustment of 
height (hydraulically/gas lift) shall be provided for the operators & other personnel 
in control room area. These shall be designed for sitting for long duration such that 
these are comfortable for the back.  

5.  Tables 
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  1.0 SCOPE 
 

This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works, 
proper packing for transportation and delivery to site, supervision, erection, and commissioning at site 
of Local Panels required for control and monitoring of the Auxiliary Plant & Equipment. 

 

2.0 CODES AND STANDARDS 
 

2.1 All the equipments specified herein shall comply with the requirements of the latest issue of the relevant 
National and International standards. 

 

2.2 As a minimum requirement, the following standards shall be complied with: 
 

a) IS-6005 : 1998 : Code of practice for phosphating of iron and steel. 
b) IS-5 : 2007 : Colors for ready mixed paints and enamels. 
c) IS-1248:2003 : Direct Acting Indicating Analog Elec Measuring Instruments. 
d) IS/IEC 60947:Part 1:2004 : Low Voltage switchgear & control gear: Part-I (General Rules) 
e) IS-8828:1996 : Circuit breaker for household and similar installations. 
f) IS-13947 (Part-I):1993 : Low Voltage switchgear & control gear : Part-I (General Rules) 
g) ISA-18.1:1979                  :   Annunciator Sequences and Specification  
h) NFPA-496:2003 : Purged & Pressurised Enclosure for Electrical Equipment in 

Hazardous Locations. 
       

3.0 TECHNICAL REQUIREMENTS 
 

3.1 Panel Construction 
 

3.1.1 The local panels shall house the secondary instruments, annunciation system, Single loop controller, 
Control switches / push buttons, indicating lamps/LED cluster, relays, timers and other devices required 
for operation and monitoring of the equipment locally.   

 

3.1.2 The panels shall be of free standing type either welded construction on angle iron (minimum section of 
50 x 50 x 4 mm) structure or folded construction by sheet metal formation depending upon the 
equipments to be mounted on it.  The panels shall be robustly built and stiffeners as necessary shall be 
provided. 

 

3.1.3 The panel shall be suitably reinforced to ensure adequate support for all instruments mounted thereon.  
All welds on exposed panel surfaces shall be ground smooth.  

 

 3.1.4 The salient features of construction shall be:  
 

                          Sheet material: Cold rolled sheet steel  
Frame thickness: Not less than 3.0mm 
Enclosure thickness:  Not less than 2.5 mm for load bearing sections (Mounted with instruments) 
                                         1.6 mm for doors and Not less than 2.0 mm for others 
Panel Height: Not less than 2365 mm (Refer data sheet-A (No. PES-145A-DS1-0)  
Gland plate thickness: 3.0mm 
Base channel: ISMC 100 with anti-vibration mounting & foundation bolts. 

 
3.1.5 The panel shall be provided with rear doors with integral lockable handle.  The door when locked shall 

be held at minimum three places. The door width shall not be more than 550mm.The doors shall be 
provided with suitable stiffeners to prevent buckling.  The handle shall be on the right side of the door. 
The door shall be removable type with concealed hinges to facilitate maintenance work.  Suitable 
pocket inside the door shall be provided for keeping the drawings / documents. Double door shall be 
provided with suitable glass windows, as per the requirement. 

 
[[[[[[[[[[[[[[[[[[[[[[[[[[[ 
3.1.6 Suitable neoprene gasket shall be provided on all doors and removable covers.  Suitable ventilation 

system along with louvers shall be provided at bottom and top of the doors covered with removable wire 
mesh.
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3.1.7 The class of protection shall be in accordance with IP-42 unless otherwise specified in the data sheet – 
A (No. PES-145-54A-DS1-0). 

 

3.1.8 All steel surfaces shall be cleaned by sand / pellet blasting, treated for pickling, degreasing and 
phosphating etc. by seven tank method.  The panel shall have a high quality finish and appearance.  
The panel shall be painted with two coats of primer followed by two coats of epoxy / synthetic enamel 
based final paint of color shade and finish as given in data sheet-A (No. PES-145A-DS1-0).   Minimum 
thickness of the paint shall be 85 microns for external paint and 70 microns for internal paint. 

 

3.1.9 The cable glands of the required size and type as given in data sheet-A (No. PES-145A-DS1-0) shall be 
supplied alongwith the Panel. 

 

3.1.10 All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / timers 
MCBs etc. required for realization of control logics shall be mounted on a mounting plate inside the 
panel.  Auxiliary relays and timers etc. shall be grouped according to the control function. 

 

 No operable or indicating devices shall be mounted below 750 mm and above 1800 mm (w.r.t. finished 
ground level).  The devices shall be located in such a way so as to ensure easy access for operation / 
maintenance. 

 

3.1.11 Single / dual control power supply feeders of voltage class as specified in data sheet-A (No. PES-145A-
DS1-0) shall be provided by the purchaser. In case redundant power supply feeders are provided then 
auto changeover unit shall be mounted on the panel are in the panel supplier’s scope.  Where DC 
control power supply is specified an additional 240V, 50 Hz AC supply feeder for powering of space 
heater and lighting shall be provided by the purchaser.  Suitable arrangement shall be provided inside 
the panel to receive and terminate the power supply feeder(s).  For this purpose MCBs of suitable 
current rating shall be provided by the vendor.  A supervisory relay along with a pilot lamp to indicate 
control supply ‘ON’ shall be provided on the panel.  Any other power supply required for the operation 
of the devices mounted in the panel shall be arranged by the vendor. 

 

3.1.12 The internal wiring shall be carried out with 1100 volt grade PVC insulated copper multi strand wire / 
flexible of 1.5mm2 size. AC & DC wires shall be kept separate from each other.  Separate coloured 
wires to be used for AC and DC circuits.  All wires shall be properly numbered and identified with 
ferrules as per the Control scheme / wiring diagram.  Wires shall be routed and run through PVC 
troughs. 

 

3.1.13 Terminal blocks shall be clip on type, 1100 volts grade.  Separate terminal blocks shall be used for AC 
& DC circuits.  The terminals shall be suitable for terminating 0.5 mm2 to 2.5mm2 external cables. The 
TB points in terminal block shall be cage clamp type / screw type.    The terminal for ammeters shall be 
provided with removable links for shorting CTs.  Each terminal strip shall be provided with identification 
strip.  The terminal shall not be mounted below 250 mm height from finished floor.  The panel shall 
have ten (20) percent spare terminal. 

 

3.1.14 The interior of each panel shall be suitably illuminated through fluorescent lamps / tube lights with                   
             shrouded cover of minimum 15W operable on 240V 50 Hz AC power supply through panel door switch.  
             A 15 Amp. 3-pin Power receptacle shall be provided.   
 

3.1.15 Suitable space heaters operable on 240 Volts 50 Hz AC power system shall be provided at the panel 
bottom.  These shall be designed to maintain the panel temperature five (5) deg. C above the ambient 
temperature during maintenance shutdown.  Suitable isolating and control devices comprising of MCB, 
thermostat etc. shall be provided for the space heater. 

 

3.1.16 The panel shall be provided with a copper earth bus of 25 x 6 mm size running throughout the width of 
the panel.  It shall be terminated internally with 10 mm bolts at extreme ends for connection to; main 
station earth.  The panel mounted equipments / devices shall be connected to earth bus through green 
coloured PVC insulated stranded copper conductor of 2.5 mm2 size. 

 

3.1.17 Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 20 
mm height.  The individual devices on the panels shall be as provided with separate name plate with 
inscription of 3 mm height.  The instrument / devices shall be provided with stick on label plates inside 
the panel.  The material of the main and individual labels shall be three (3) ply 3 mm thick Traffolyte 
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Sheet / 2 mm Anodised Aluminium Plate.  The inscription shall be with white letters on black 
background on traffolyte sheet.  The labels shall be fixed by self tapping non-rusting screws. 

 
3.1.18  Vendor  shall furnish electric load and heat load list ( in case panel is to be placed in  ac environment ) 

of each panel. 
 

 
3.2 Hazardous Area Panel Requirement 

 
3.2.1 The Local Panel located in hazardous area shall be pressurized as per NFPA-496 requirements to 

render it non-hazardous.  Alarms shall be provided for local and remote annunciation when 
pressurisation falls below 2.5 mm of water column.  Protection shall be of type Z of NFPA-496.  It shall 
not be possible to switch ON the power of purged section unless it is purged as per the 
recommendation of NFPA-496.  Vendor must provide a protective device on the panel to protect the 
panel from over pressurisation. 

 

3.2.2 Vendor shall supply pressurisation kit consisting of valves, restriction orifices, dual filter regulation, 
pressure gauges, pressure switches, rotameter etc.  Pressurisation kit shall be surface mounting on a 
metal board and located outside the local panel.  Pressurisation kit shall further consist of solenoid 
valve flow switch, timer blow off safety device etc., so as to make purging fully automatic.  However 
final start shall be manual.  Panel protection against over pressure to be provided as per NFPA-496. 

 

3.2.3 Pressurised local control panel pressurization kit assembly design shall provide minimum leakage flow 
through the Local Control Panel.  Panel venting shall be as per NFPA-496. 

 

3.2.4 All components in the local panel like indicating instruments, push buttons switches, lamps etc., which 
are required to be energized without panel pressurization or before completion of purge cycle shall be 
explosion proof as per NEMA-7 & suitable for area classification. 

 

3.2.5 All push buttons etc. requiring frequent operation during machine running shall have good positive 
sealing.  Weatherproof housing or cover to be provided wherever necessary.  Vendor shall provide 
pressurisation bypass switch outside explosion proof enclosure of pressurized panel with lamp 
indication.  This shall be used only during maintenance.  All hinges, screws, other non-painted metallic 
parts shall be of stainless steel material. 

 

3.2.6 Provision to switch off manually all types of power shall be provided in the panel.  In addition, it shall 
also be possible to switch off power circuits / components which are powered from motor control centre 
or control room manually in case of pressurization failure.  All such cables from MCC and main control 
room shall be terminated in explosion proof boxes (NEMA-7). 

 

3.3 Control & Monitoring devices 
 

3.3.1 Instruments like Indicators, recorders, single loop controllers etc. as applicable and specified elsewhere 
for the plant / equipment shall be supplied and mounted on the panel. 

 

3.3.2 Alarm Annunciator System 
 

 It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque facia 
windows of 70 mm x 50 mm size, having two (2) lamps per window, and hooter of 10W, and provision 
for repeat group alarm at remote.  The annunciator shall be provided with ten (10) percent spare 
windows or minimum two (2) windows along with electronics. 

 

3.3.3 Relays 
 

 The relays shall be electromagnetic type suitable for specified control supply.  Its contact configuration 
and rating shall be suitable for the specified control function.  However minimum contact rating shall be 
5 Amp AC & 2 Amp DC as applicable.  There shall be ten (10) percent spare contacts. 

 

3.3.4 Timers 
 

 The timers shall be electronic type suitable for specified control supply.  Its contact configuration and 
rating shall be suitable for the specified control function.  However, minimum contact rating shall be 5 
Amp AC & 2 Amp DC as applicable. 
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3.3.5 Control / Selector Switches 
 

 Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.  
Selector switches shall be stay put type while control switches shall be spring-return-to-neutral type.  
Contact configuration and rating shall be as per the control function requirement.  The switches shall be 
lockable type wherever specified.  Each switch shall be provided with engraved plates indicating the 
switch position / functions. 

3.3.6 Push Buttons / Indicating Lights 
 

 The push buttons shall be momentary action self-resetting type, however stop P.B.  for unidirectional 
drives shall be provided with manual reset facility.  Its contact configuration & rating shall be as required 
for the control function but minimum 2 NO + 2 NC of 5 Amp. AC rating.  It shall have round coloured 
projecting tab and engraved escutcheon plate / inscription plate.  Colour coding of push buttons shall be 
as under: 

 

 RED        Motor OFF / Valve CLOSE YELLOW Alarm acknowledge     Left Hand Side  
 GREEN   Motor ON / Valve OPEN              BLACK  Lamp test                   Right Hand Side 
 

 Indicating lights shall be suitable for direct connections across specified power supplies.  It shall be 
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament.  It shall be fitted with 
LED cluster type lamp replaceable from front. 

 

 GREEN   Motor OFF / Valve CLOSED condition AMBER   Motor tripped              Left Hand Side 
 RED        Motor ON / Valve OPEN condition WHITE  Normal / healthy          Right Hand Side 
 

3.3.7 Ammeters 
 

 Ammeter shall be 96 x 96 mm size, 90 deg. deflection, 1.5% accuracy, 1 Amp. CT operated or with      
4-20mA input and Flush mounting type as called for in the data sheet-A (No. PES-145-54A-DS1-0).   
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current 
indication 

 

3.3.8 Miniature Circuit Breaker (MCB) 
 

 These shall be instantaneous magnetic trip type for short circuit in addition to current time inverse 
delayed thermal trip feature for over current protection.  The housing of MCB shall be made of non-
ignitable, high impact material.  It shall have minimum short circuit rating of 9 KA for AC Voltages and 4 
KA for DC Voltages. 

 

3.3.9 Makes of various instruments / devices shall be as given below 
 
 1. Alarm Annunciators : Procon / IIC 
 2. Ammeters : AEP / IMP 
 3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T 
 4. Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom 
 5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN 
 6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer 
 7. MCBs : S&S Power Engg. / Indo Asian / MDS 
 8. Terminal Blocks : Jyoti / Elmex 

 
4.0 TESTING AND INSPECTION 

 
4.1 The  bidder  shall  adopt  suitable  quality  assurance  program  to  ensure  that  the equipments 

offered will meet the specification requirements in full. 
 
 

4.2 BHEL’s standard Quality Plan for LCP is enclosed with the specification. The bidder shall furnish 
his acceptance to BHEL’s QP and submit the signed and stamped copy of QP along with the offer. 
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4.3 The vendor shall conduct the following tests as a minimum requirement: 
 
4.3.1 Routine Tests 
 

1. High Voltage (H.V.) 
2. Insulation Resistance (I.R.)  
3. Functional  

 

4.3.2 Type Tests 
 

 1. Enclosure Class Test 
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5.0 SPARES AND CONSUMABLES 
 

5.1 Commissioning Spares and consumables 
 

The bidder shall supply all commissioning spares and consumables ‘as  required’ during Start-up, as 
part of the main equipment supply. 

 
5.2. Mandatory Spares 
 

The bidder shall offer alongwith main offer, the Mandatory Spares as specified elsewhere in the 
specification. The Mandatory Spares offered shall be of the same make and type as the main 
equipment. 

 
5.3. Recommended Spares 
 

The  bidder  shall  furnish  a  list  of  Recommended  Spares  indicating  the  normal service 
expectancy period and frequency of replacement; quantities recommended for 3 years operation 
alongwith unit rate against each item to enable BHEL/BHEL’s Customer to place a separate order 
later, if required. 

 
6.0 DRAWINGS AND DOCUMENTS 

 
6.1 The bidder shall furnish the following documents in required number of copies along with the bid : 
 

1. Data Sheet no. PES-145A-DS1-0 
2. General Arrangement Drawing. 
3. Catalogue and technical information for instruments and devices. 
4. Quality Plan. 

 
6.2 The vendor shall furnish the following documents in required number as agreed after the award of 

contract: 
 

1. Data Shee No. PES-145A-DS2-0 
2. GA Drawing indicating layout of instruments, construction details, foundation details, cable gland 

plate alongwith cable glands and all details mentioned in this specification. 
3. Control Schematic Diagram along with grouping of different terminals for various functions. 
4. Catalogue and technical information for instruments and devices with selected options clearly 

marked. 
5. O&M Manuals. 
6. “As Built” Drawing. 
7. CDs. 

 

7.0 MARKING AND PACKING 
 

7.1 Panel with all instruments / devices mounted on it  shall be suitably packed & protected for the entire 
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due 
to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable) 
as well as rough handling and delays in Transit and storage in open. 

 

8.0 APPLICABLE DATA SHEET FORMS 
 

 This document shall be read with one or more of the following data sheet forms : 
 

 -  Data sheet A&B for Local Panels  : Data sheet no. PES-145A-DS1-0 
 -  Data sheet C for Local Panels   : Data sheet no. PES-145A-DS2-0 
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  PEM :: C&I 
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STD QUALITY PLAN NO.:  PE-QP-999-145-I056
VOLUME IIB 
SECTION D 
REV. NO. 01     DATE:  22-02-2008
SHEET 1 OF 7 

Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

INCOMING 
           

1.0 Sheet Steel (CRCA & 
HR) 

1. Chemical Composition MA Chemical 
analysis 

Sample IS:1079 
IS:513 

IS:1079 
IS:513 

Test 
Certificate 

3 --- 2  

  2. Bend Test CR Mech. test Sample IS:1079 
IS:513 

IS:1079 
IS:513 

Log Book 2 --- ---  

  3. Surface finish MA Visual 100% Factory 
Standard / 
Sample

Factory 
Standard / 
Sample  

Log Book 2 --- ---  

  4. Waviness MA Visual 100% Factory 
Standard 

No Waviness Log Book 2 --- ---  

  5. Thickness MA Measurement 100% BHEL Spec. BHEL Spec. Log Book 2 --- ---  

  6. Mill marking MA Visual 100% Factory 
Standard 

Factory 
Standard 

Log Book 2 --- 1

2.0 Flats / Angles / 
Channels 

1. Dimensions MA Measurement Sample IS:2062 IS:2062 Log Book 2 --- ---  

  2. Surface Defects MA Visual 100% Factory 
Standard / 
Sample  

Factory 
Standard /
Sample  

Log Book 2 --- ---  

  3. Straightness MA Measurement 100% Factory Std. Factory Std. Log Book 2 --- ---  

  4. Mill marking MA Visual 100% IS:2062 IS:2062 Log Book 2 --- 1

3.0 Cables / Wires 1. Visual / Surface defects MA Visual 100% BHEL Spec. 
and IS:1554 or 
IS:694  

BHEL Spec. 
and IS:1554 or 
IS:694  

Log Book 2 --- ---  

  2. IR and HV MA Electrical 100% BHEL Spec. 
and IS:1554 or 
IS:694  

BHEL Spec. 
and IS:1554 or 
IS:694  

Log Book 2 --- ---  
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VOLUME IIB 
SECTION D 
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SHEET 2 OF 7 

Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

  3. Conductor 
a) Resistance 
b) Size 
c) Sheet colour 

MA 
MA 
MA 

Electrical  
Measurement 
Visual 

100% 
100% 
100% 

BHEL Spec. 
and IS:1554 or 
IS:694 

BHEL Spec. 
and IS:1554 or 
IS:694 

Log Book 2 --- ---

  4. Type / Routine Test 
Certificates 

MA Verification 100% BHEL Spec. 
and IS:1554 or 
IS:694 

BHEL Spec. 
and IS:1554 or 
IS:694 

Log Book 3 --- 2

4.0 Electrical 
Components like 
Annunciator 
Transformers 
Lamps 
Switches 
PBs
Contactors 
Relays 
Timers
Space Heaters 
Thermostat 
Indicating meters etc. 

1. Verification at make and 
Type 

CR Visual Sample BHEL Spec. 
and BOM 

BHEL Spec. 
and BOM 

Log Book 2 --- ---  

 2. Verification of Test 
Certificates 

CR Scrutiny of 
Type / Routine 
T.Cs. 

100% Relevant IS Relevant IS Log Book 2 --- ---  

 3. Operation / Functional 
check 

CR Electrical Sample+
100%@

Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- --- + for relay & 
contactors 
only 

 4. I.R. MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- --- @ for all 
components 
except relays 
& contactors.   

 5. H.V. MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- ---  

  6. Calibration MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- 1

  7. Pick up / Drop off Voltage MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- ---  
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SECTION D 
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SHEET 3 OF 7 

Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

5.0 Misc. Components 
like Gaskets, 
Terminal Blocks etc.

1. Verification of Type / Make MA Visual Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---

 2. Surface defects MA Visual Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---

 3. IR / HV on Terminal Blocks MA Electrical Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---

IN PROCESS            

6.0 Blanking / Bending / 
Forming 

1. Dimensions MI Measurement 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---

  2. Surface defects after 
bending 

MA Visual 100% Factory 
Standard 

Factory 
Standard

Log Book 2 --- ---

7.0 Nibbling / Punching 1. Cutout Sizes MI Measurement 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---

  2. Deburring MA Visual 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---

ASSEMBLY            

8.0 Frame Assembly & 
Sheet fixing 

1. Dimensions MA Measurement 100% Approved drg. / 
Mfr. Standards 

Approved drg. / 
Mfr. Standards 

Log Book 2 --- 2 

  2. Alignment MA Measurement 100% Approved drg. /
Mfr. Standards 

Approved drg. /
Mfr. Standards 

Log Book 2 --- 2 

  3. Welding Quality MA Visual 100% Approved drg. /
Mfr. Standards 

Approved drg. /
Mfr. Standards 

Log Book 2 --- 2 

  4. Surface defects MA Visual 100% Approved drg. /
Mfr. Standards 

Approved drg. /
Mfr. Standards 

Log Book 2 --- 2
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SECTION D 
REV. NO. 01     DATE:  22-02-2008
SHEET 4 OF 7 

Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

9.0 Pre-treatment and 
Painting 

1. Pretreatment Process MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  2.    Process parameters like 
bath temp. concentration 
etc. 

MA Measurement Periodic Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

3. Dipping / Removal Time MA Measurement 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

4. Surface quality after every 
dip 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

5. Primer after phosphating MA Visual, 
Thickness 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

6. Putty Application & 
Rubbing after primer

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

7. Paint first coat MA Visual, 
Thickness 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

8. Putty Application and 
Rubbing after first coat of 
paint 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

9. Paint second coat MA Visual, 
Thickness, 
Scratch test 
Colour 
adhesion 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  
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SECTION D 
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Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

10. Panel Wiring 1. Wiring Layout MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---

  2. Wiring Termination 
(Crimped Lugs) 

MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---

  3. Ferrule numbers MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---

  4. Colour of wiring MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- 1

  5. Size of Conductor MA Measurement 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- 1

11. Component Mounting 1. Correct components MA Visual 100% Approved drgs., 
Specs. & BOM 

Approved drgs., 
Specs. & BOM 

Log Book 2 --- ---

2. Fixing MA Visual 100% Approved drgs., 
Specs. & BOM 

Approved drgs., 
Specs. & BOM 

Log Book 2 --- ---

FINAL            

12. Final Inspection 1. Workmanship MA Visual 100% Factory 
Standard 

Factory 
Standard

Inspection 
Report

2 1 1 

At Random 
by BHEL, 
based on  
100 % 
internal test 
reports by 
Mfr.

  2. Component layout 
(neatness, accessibility & 
safety) Mounting / Proper 
fixing of all components  

MA Visual 100% BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report

2 1 1 

3. Components identification 
Marking / Name plates 

MA Visual 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 
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Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

5. Dimensions MA Measurement 100% BHEL approved 
drg. / Spec., 
BOM

BHEL approved 
drg. / Spec., 
BOM

Inspection 
Report

2 1 1 

At Random 
by BHEL, 
based on  
100 % 
internal test 
reports by 
Mfr.

6. Door functioning MA Functional 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 

7. Paint Shade CR Visual 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 

8. Paint Thickness CR Measurement 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 

9. Workmanship of Gaskets MA Visual 100% Factory 
Standard 

Factory 
Standard

Inspection 
Report

2 1 1 

10. Wiring Layout MA Visual 100% BHEL approved 
drg. 

BHEL approved 
drg.

Inspection 
Report

2 1 1 

11.  Wire Termination MA Pulling 
manually 

Sample ----- Firm termination Inspection 
Report

2 1 1 

  12. Continuity MA Electrical 100% ----- Continuity OK Inspection 
Report

2 1 1 
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  PEM :: C&I 

STANDARD QUALITY PLAN 
FOR

LOCAL CONTROL PANEL 

STD QUALITY PLAN NO.:  PE-QP-999-145-I056
VOLUME IIB 
SECTION D 
REV. NO. 01     DATE:  22-02-2008
SHEET 7 OF 7 

Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

13. TYPE TEST Degree of Protection CR Mech. 
Protection

Sample BHEL approved 
spec., drg 
relevant IS-
13947 Part-1, 
IS-2148. 

BHEL approved 
spec., drg 
relevant IS-
13947 Part-1, 
IS-2148.

Type Test 
Certificate 

3 --- 1  

14 ROUTINE TEST IR before & after HV Test CR Electrical 100% BHEL approved 
spec., drg., BOM   
& relevant IS. 

BHEL approved 
spec., drg., BOM
& relevant IS. 

Test Report 2 1 1  

15 FUCTIONAL TEST 1. Control Logic Operation CR Electrical 100% BHEL approved 
spec. / drg. 

BHEL approved 
spec. / drg. 

Inspection 
Report

2 1 1 

2. Instrument Calibratio CR Electrical 10% BHEL approved 
spec. / drg. 

BHEL approved 
spec. / drg. 

Inspection 
Report

2 1 1  

  3. Temperature rise CR Electrical 100% BHEL approved 
spec/drg. & 
relevant IS.

BHEL approved 
spec/drg & 
relevant IS.

Inspection 
Report

2 1 1  
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Sl No Package Name Supplier Name Supplier Communication 
Address

Supplier Works Address

1 CONTROL VALVE              Valvitalia S.P.A. , Mr. Salvatore Ruggeri Via 
Tortona 69,  Rivanazzano (Pavia)   
  Phone- +39-03839459875 
Pincode  :  27055  Email :  
dario.torluccio@valviatalia.com

  Works-1->Mr. Salvatore Ruggeri  Via 
Tortona 69,Rivanazzano (Pavia) -- Italy 
Phone- +39-03839459875  FAX :   Pincode  :  
27055  Email :  
dario.torluccio@valviatalia.com;  
diego.poletti@valvitalia.com; 
sales@bhgassociates com

2 CONTROL VALVE              R.K.CONTROL INSTRUMENTS 
PVT. LTD.

PLOT NO.A-250, OPP.POLICE 
STATION, WAGLE INDUSTRIAL 
ESTATE,    THANE Phone- 
25820943/2331 Pincode  :  
400604  Email :  rkcipl@vsnl.com 
; rkcinpvt@bol.net.in

  Works-1->SAVITH KUMAR  PLOT NO. A-
250, OPP.POLICE STATION,WAGLE 
INDUSTRIAL ESTATE, THANE -THANE-
MAHARASHTRA INDIA Phone- 022-'66060942  
 FAX :  022-25820801 Pincode  :  400 604  
Email :  rkadmin@rkcipl.co.in

3 CONTROL VALVE              Mascot Valves Pvt. Ltd. 166-167 GIDC Naroda    
Ahmedabad Phone- 0792282 
1619 Pincode  :  382330  Email :  
dom.sales@mascotvalves.com

  Works-1->Varun Patel Dir 166-167 ,GIDC 
Naroda -Ahmedabad-GUJARAT India Phone- 
0792282 1619 / 3369  FAX :   Pincode  :  
382330  Email :  
dom.sales@mascotvalves.com

4 CONTROL VALVE              EMERSON PROCESS 
MANAGEMENT CHENNAI LIMITED

147, KARAPAKKAM VILLAGE,     
CHENNAI Phone- 23722184, 
23716242 Pincode  :  600096  
Email :  
jatinder.singh@emerson.com

  Works-1->Mr. Rangarajan (Head - Lean and 
Manufact  147,Karapakkam Village, -Chennai-
TAMIL NADU India Phone- 0444903 4395  
FAX :   Pincode  :  600097  Email :  
Rangarajan.M@emerson.com

5 CONTROL VALVE              Severn Glocon India Pvt. Ltd. F96 & F97, Sipcot Industrial Park, 
Irungattukottai,    Chennai, 
Phone- 044-47104200, Pincode  :  
 602117,  Email :  
info@severnglocon.co.in,

  Works-1->Mr. K.Kaushik,  F96 & F97, Sipcot 
Industrial Park,Irungattukottai, -Chennai-
TAMIL NADU India Phone- 044-47104200,  
FAX :  044-47100073, Pincode  :  602117,  
Email :  info@severnglocon.co.in

6 CONTROL VALVE              BOMAFA SPECIAL VALVE 
SOLUTIONS PVT LTD

Mr. K.M. Anklesaria/ R. M. 
Anklesaria Plot No: 285/2, 
Panchratna Estate,  Near Ramol 
Bridge, Vatva  Ahmedabad 
Phone- 079-40083825 Pincode  :  
382445  Email :  info@bomafa-
india.com

  Works-1->Mr. K.M. Anklesaria/ Mr. R.M. 
Anklesaria Dir Plot No: 285/2, Panchratna 
Estate, Near Ramol Bridge, Vatva, -
Ahmedabad-GUJARAT INDIA Phone- 079-
40083825  FAX :   Pincode  :  382445  Email :  
 info@bomafa-india.com

7 CONTROL VALVE              FORBES MARSHALL ARCA 
PVT.LTD.

A-34/35 , MIDC ESTATE, H-
BLOCK, PIMPRI,    PUNE, Phone- 
020-27442020, Pincode  :  
411018  Email :  
mnadgaundi@forbesmarshall.com

  Works-1->Mr. Sanjeev Shinde  A-34/35 
MIDC Estate,H Block, Pimpri, -Pune-
MAHARASHTRA India Phone- 9323176406  
FAX :  020-27442040 Pincode  :  411018  
Email :  sshinde@forbesmarshall.com

8 CONTROL VALVE              INSTRUMENTATION LTD. KANJIKODE WEST, PALALKKAD,    
 PALAKKAD Phone- 2566127-
130,2567128 Pincode  :  678623  
Email :  
icvldil@gmail.com;fa2@ilpgt.com

  Works-1->D.SASIDHARAN, 
AGM(Works&PPC)  KANJIKODE WEST, -
PALAKKAD-KERALA INDIA Phone- 0491-
2566536  FAX :  0491-2566135 Pincode  :  
678623  Email :  
sasidharan@ilpgt.com;mraj@ilpgt.com;gireesh
@ilpgt.com, 
commercial@ilpgt.com;fa2@ilpgt.com;nazeera
@ilpgt.com;pkv@ilpgt.com;remith@ilpgt.com

9 CONTROL VALVE              Koso India Private Limited, H 33 & 34, MIDC, Ambad,    
Nashik, Phone- 09650233433 
Pincode  :  422010,  Email :  
jetmal.gour@koso.co.in

Works-1->P.J.ASHOK KUMAR/SEEMA ANAND  
Control Valve Division, H-33&34, MIDC, 
Ambad, -Nashik-MAHARASHTRA India Phone- 
91 944 744 3198  FAX :  0491 - 5269914 
Pincode  :  422010  Email :  
pja@koso.co.in;enquiry@koso.co.in  Works-2-
>+P.J.ASHOK KUMAR/SEEMA ANAND  J-
1,MIDC,Ambad -Nashik-MAHARASHTRA India 
Phone- 91 944 744 3198  FAX :  0491 - 
5269914 Pincode  :  422010  Email :  
pja@koso.co.in;enquiry@koso.co.in

PACKAGE WISE REGISTERED SUPPLIER LIST AS ON 2/3/2020
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10 CONTROL VALVE              SAMSON CONTROLS PVT. LTD. Mr. Atul raje-MD D 281, MIDC 
Ranjangaon  Ta Shirur  Pune 
Phone- 02067246600 Pincode  :  
412220  Email :  
sales@samsoncontrols.net

  Works-1-> Others D 281, MIDC Ranjangaon 
-Pune-MAHARASHTRA India Phone- 
02067246600,8554997963  FAX :   Pincode  :  
412220  Email :  sales@samsoncontrols.net

11 CONTROL VALVE              KSB MIL CONTROLS LTD. Mr.Jacob Cherian/Mr.Geo Jolly 
Meladoor, Annamanada  P.O. 
MALA,  Thrissur Phone- 0480-
2695700 Pincode  :  680741  
Email : biju.simon@ksb.com

  Works-1->Mr.Biju Simon/Mr.Jose Paul  
Meladoor, Annamanada, -Thrissur-KERALA 
INDIA Phone- 9447555500  FAX :  91 480 
2890952 Pincode  :  680741  Email :  
jose.paul@ksb.com

12 CONTROL VALVE              SUZHOU DELAN ENERGY 
SCIENCE & TECHNOLOGY CO., 
LTD.

No 566 Fangqiao Road Caohu 
Industrial Park,  Xiangcheng 
Economic Development Zone,  
Suzhou Phone- 
008618012776062 Pincode  :  
215143  Email :  jeanielei@delan-
valve com

  Works-1->Mr. Zong Xin CEO No 566 
Fangqiao Road Caohu Industrial 
Park,Xiangcheng E. Z. -Suzhou-Foreign 
Country CHINA Phone- 008618012776062  
FAX :   Pincode  :  215143  Email :  
jeanielei@delan-valve.com

13 CONTROL VALVE              WALDEMAR PRUSS 
ARMATURENFABRIK GMBH

Mr. Winfried Dremhel 
Schulenburgerlandstrasse 261,    
Hannover Phone- +49-
511279260 Pincode  :  30419  
Email :  dremhel@pruss.de; 
vogel@pruss de

  Works-1->Mr. Winfried Dremhel CEO 
Schulenburgerlandstrasse 261, -Hannover- 
GERMANY Phone- +49-511279260  FAX :   
Pincode  :  30419  Email :  dremhel@pruss.de

14 PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH           

Kaustubha Udyog, S.No. 36/1/1, Sinhgad Road, 
Vadgaon Khurd,  Near Lokmat 
Press,    Pune, Phone- 020-
24393577, Pincode  :     Email :  
pressure@vsnl.com,

15 PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH           

PRECISION MASS PRODUCTS 
PVT. LTD.

Mr. Nishit Patel/Mr. Anuj Verma 
Plot No.2306, Phase II, GIDC 
Chhatral    Kalol Phone- 
9999464663 Pincode  :  382729  
Email :  sales@precisionmass.com

  Works-1->Mr. Hitesh Parmar/Mr. Hitesh 
Parmar  Plot No.2306, Phase II, GIDC 
Chhatral, -Kalol-GUJARAT INDIA Phone- 
9327359227  FAX :  02764-233440 Pincode  :  
 382729  Email :  
hitesh parmar@ashcroftindia com

16 PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH           

SWITZER PROCESS 
INSTRUMENTS PVT. LTD.

Mr. V S Jayaprakash, 128, SIDCO 
North Phase,  Ambattur Estates  
CHENNAI Phone- 044-
26252017/2018 Pincode  :  
600050  Email :  
sales@switzerprocess co in

  Works-1->C S Shankar  127, Sidco North 
Phase, Ambattur Estates, -CHENNAI-TAMIL 
NADU INDIA Phone- 8754491904  FAX :  044-
26248849 Pincode  :  600050  Email :  
cservice@switzerinstrument.com

17 PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH           

GENERAL INSTRUMENTS 
CONSORTIUM

Mr. Amarendra Kulkarni 194/195, 
Gopi Tank Road, Off.  Pandurang 
Naik Marg, Mahim  Mumbai 
Phone- 9323195251 Pincode  :  
400016  Email :  
amarendra@general-gauges.com

18 PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH           

Barksdale GmbH, Germany Michael Weileder Dorn 
Assenheimer, Strasse 27    
Reichelsheim Phone- +91-
9999107840 Pincode  :  D-61203  
Email :  msingh@barksdale.de

19 PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH           

DRESSER INDUSTRIES INC. Mr. Nishit Patel/Mr. Anuj Verma 
Plot No.2306, Phase II,  GIDC 
Chhatral  Kalol Phone- 02764-
233682 Pincode  :  382729  
Email :  
Nishit patel@ashcroftindia com

20 PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH           

SOR INC. LARRY DEGARMO/Avdhesh 
Chandra, 14685 W. 105TH 
STREET    LENEXA Phone- 
09810905139, Pincode  :  66215  
Email :  Ldegarmo@sorinc.com, 
avdhesh@sherman-india.com,

  Works-1->LARRY DEGARMO/ ROY 
STUMBOUGH  14685 W. 105TH STREET, 
LENEXA -KANSAS- USA Phone- 913-888-0767  
 FAX :  913-888-0767 Pincode  :  66215  
Email :  rstumbough@sorinc.com

21 PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH           

INDFOS  INDUSTRIES LIMITED B-20-21, INDUSTRIAL AREA, 
MEERUT ROAD,    GHAZIABAD 
Phone- 0120-2712016 Pincode  :   

Email : mktg@indfos.com
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22 PRESSURE 
SWITCH/DIFF. 
PRESSURE SWITCH           

INDFOS  (INDIA) LIMITED MR.L.C.VENKATRANGAN/MR.B.KA
NNAN New No.17, II Floor, 
Adwave Towers,  Dr.Sevalia 
Shivaji Salai, T.Nagar  Chennai 
Phone- +91 44 24353407 
Pincode  :  600017  Email :  
delhi@indfos com

23 PRESSURE GAUGE/ 
DIFF.PRESSURE GAUGE     

A.N. INSTRUMENTS PVT. LTD. MARKETING DIVISION, 5th 
FLOOR, 59-B, CHOWRINGHEE 
ROAD,    KOLKATA Phone- 
24757784,22472509 Pincode  :  
700020  Email :  
anidel@bol net in

  Works-1->Mr. Gautam Mukherjee  
Kusumba,Sonarpur Station Road,P.O. -
Narendrapur, -Kolkata-WEST BENGAL INDIA 
Phone- 9836878855  FAX :  033-24342748 
Pincode  :  700103  Email :  
gkm ani@hotmail com

24 PRESSURE GAUGE/ 
DIFF.PRESSURE GAUGE     

BOSE PANDA INSTRUMENTS 
PVT.LTD.

Mr. Partha Bose 44, Saheed 
Hemanta Kumar Bose,  Sarani,  
Kolkata Phone- +91 33 2548 
7220 Pincode  :  700074  Email :  
parthabosebpi@gmail.com; 
bosepanda@vsnl.net

  Works-1->Mr. Partha Bose  44, Saheed 
Hemanta Kumar Bose,Sarani, -Kolkata-WEST 
BENGAL India Phone- +91 33 2548 7220  FAX 
:  +91 33 2548 0429, Pincode  :  700074  
Email :  parthabosebpi@gmail.com 
bosepanda@vsnl.net

25 PRESSURE GAUGE/ 
DIFF.PRESSURE GAUGE     

H.GURU INDUSTRIES Mr. G. D. Hazra/Mr. P. K. Mitra 
10 B, HO-CHI-MINH SARANI,    
KOLKATA Phone- 033 2282 2463 
/ 1637 Pincode  :  700071  Email 
:  mguru@vsnl.net

  Works-1->NA  NA --  Phone-   FAX :   
Pincode  :    Email :  

26 PRESSURE GAUGE/ 
DIFF.PRESSURE GAUGE     

FORBES MARSHALL (HYD) LTD. MR SAILESH PATALAY/MR. M K 
SRINIVASAN PLOT NO.A-19/2,  & 
T-4/2,  IDA,  NACHARAM,  
HYDERABAD Phone- 9849913704 
Pincode  :  500 076  Email :  
mksrinivasan@forbesmarshall.co
m

  Works-1->MR G.SRINIVASAN/MR  ANUJ 
MALPANI  PLOT NO:A-19/2 & T-4/2,I.DA. 
NACHARAM , -HYDERABAD-TELANGANA 
INDIA Phone- 09866550762  FAX :  040 
27152193 Pincode  :  560076  Email :  
gshrinivasan@forbesmarshall.com

27 PRESSURE GAUGE/ 
DIFF.PRESSURE GAUGE     

PRECISION MASS PRODUCTS 
PVT. LTD.

Mr. Nishit Patel/Mr. Anuj Verma 
Plot No.2306, Phase II, GIDC 
Chhatral    Kalol Phone- 
9999464663 Pincode  :  382729  
Email :  sales@precisionmass.com

  Works-1->Mr. Hitesh Parmar/Mr. Hitesh 
Parmar  Plot No.2306, Phase II, GIDC 
Chhatral, -Kalol-GUJARAT INDIA Phone- 
9327359227  FAX :  02764-233440 Pincode  :  
 382729  Email :  
hitesh parmar@ashcroftindia com

28 PRESSURE GAUGE/ 
DIFF.PRESSURE GAUGE     

Baumer Technologies India Pvt. 
Ltd.

Mr. Shyam Warilani/Mr. V Suresh 
Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-
MAHAKALI CAVES ROAD, 
ANDHERI(E)  MUMBAI Phone- 
+91 99589 25151 Pincode  :  
400093  Email :  
sales in@baumer com

  Works-1->Mr. Shyam Warilani/Mr. V Suresh 
Babu  Plot No 34 À GIDC À Phase 1, -VAPI-
GUJARAT INDIA Phone- +91 11 4161 7111  
FAX :  022 2687 3613 Pincode  :  396 195  
Email :  pbajaj@baumer.com

29 PRESSURE GAUGE/ 
DIFF.PRESSURE GAUGE     

H.GURU INSTRUMENTS (SOUTH 
INDIA) P. LTD

32,INDUSTRIAL SUBURB 
YESWANTHAPUR    BANGALORE 
Phone- 080-23370300, Pincode  :  
 560022  Email :  
info@hgurusouth.com

  Works-1->Shikha Hazra/ Shyamal Hazra  
32, Industrial Suburb,Yeshwanthpur -
BANGALORE-KARNATAKA INDIA Phone- 080-
23370300  FAX :  080-23379890 Pincode  :  
560022  Email :  
shikhahazra@hgurusouth com

30 PRESSURE GAUGE/ 
DIFF.PRESSURE GAUGE     

GAUGE BOURDON INDIA PVT. 
LTD.

194/195, Gopi Tank Road, Off 
Pandurang Naik Marg,    Mahim 
Mumbai, Phone- 011-41607463, 
Pincode  :  400016,  Email :  
gicdelhi@general-gauges.com,

  Works-1->Gauge Bourdon India Pvt. Ltd.,  
Plot No-4, 5, 6,Jawahar Co-operative 
Industrial Estate, -Kalamboli  Taluka Panvel-
MAHARASHTRA India Phone- 022-27421095,  
FAX :  022-27421901, Pincode  :  410209,  
Email :  info@general-gauges.com

31 PRESSURE GAUGE/ 
DIFF.PRESSURE GAUGE     

Nesstech Instruments Private 
Limited

26/2, G Type, Global Industrial 
Park Near Nahuli Railway 
Crossing, Valvada    Vapi Phone- 
9920576002 Pincode  :  396105  
Email :  sales@nesstech.co.in

  Works-1-> Others 26/2, G Type, Global Ind. 
Park Near Nahuli Railway Crossing, -Vapi-
GUJARAT INDIA Phone- 9920576002  FAX :   
Pincode  :  396105  Email :  
sales@nesstech.co.in, 
bkapadia@nesstech co in

32 PRESSURE GAUGE/ 
DIFF.PRESSURE GAUGE     

SCIENTIFIC DEVICES (BOMBAY) 
PVT LTD,

Office no. 53, Shree Manoshi 
Complex, Plot No. 5 & 6, Sec-3,  
Ghansoli (East),  Navi Mumbai, 
Phone- 9892230623, Pincode  :  
400 701,  Email :  
sdbpl@vsnl com

  Works-1->Scientific Center, Others By-Pass 
Junction,Near Kalsekar College kausa, 
mumbra,Thane -Mumbai-MAHARASHTRA 
INDIA Phone- 022-25491409,9892230623  
FAX :   Pincode  :  400612  Email :  
sdbpl@vsnl com
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33 TEMPERATURE GAUGE      H.GURU INSTRUMENTS (SOUTH 
INDIA) P. LTD

32,INDUSTRIAL SUBURB 
YESWANTHAPUR    BANGALORE 
Phone- 080-23370300, Pincode  :  
 560022  Email :  
info@hgurusouth.com

  Works-1->Shikha Hazra/ Shyamal Hazra  
32, Industrial Suburb,Yeshwanthpur -
BANGALORE-KARNATAKA INDIA Phone- 080-
23370300  FAX :  080-23379890 Pincode  :  
560022  Email :  
shikhahazra@hgurusouth com

34 TEMPERATURE GAUGE      GAUGE BOURDON INDIA PVT. 
LTD.

194/195, Gopi Tank Road, Off 
Pandurang Naik Marg,    Mahim 
Mumbai, Phone- 011-41607463, 
Pincode  :  400016,  Email :  
gicdelhi@general-gauges.com,

  Works-1->Gauge Bourdon India Pvt. Ltd.,  
Plot No-4, 5, 6,Jawahar Co-operative 
Industrial Estate, -Kalamboli  Taluka Panvel-
MAHARASHTRA India Phone- 022-27421095,  
FAX :  022-27421901, Pincode  :  410209,  
Email :  info@general-gauges.com

35 TEMPERATURE GAUGE      H.GURU INDUSTRIES Mr. G. D. Hazra/Mr. P. K. Mitra 
10 B, HO-CHI-MINH SARANI,    
KOLKATA Phone- 033 2282 2463 
/ 1637 Pincode  :  700071  Email 
:  mguru@vsnl.net

  Works-1->NA  NA --  Phone-   FAX :   
Pincode  :    Email :  

36 TEMPERATURE GAUGE      GOA THERMOSTATIC 
INSTRUMENTS PVT.LTD.

 FLAT -B , GF, HILL CROWN 
APTS.,  COLLEGE ROAD,  
MAPUSA Phone-  Pincode  :  
403525  Email :  gtilworks@pyro-
electric.in

  Works-1->Mrs Saanvi Naik  BICHOLIM, -
BICHOLIM-GOA INDIA Phone- 9595855152  
FAX :   Pincode  :  403 529  Email :  
saanvi.naik@thermostatic.in

37 TEMPERATURE GAUGE      A.N. INSTRUMENTS PVT. LTD. MARKETING DIVISION, 5th 
FLOOR, 59-B, CHOWRINGHEE 
ROAD,    KOLKATA Phone- 
24757784,22472509 Pincode  :  
700020  Email :  
anidel@bol net in

  Works-1->Mr. Gautam Mukherjee  
Kusumba,Sonarpur Station Road,P.O. -
Narendrapur, -Kolkata-WEST BENGAL INDIA 
Phone- 9836878855  FAX :  033-24342748 
Pincode  :  700103  Email :  
gkm ani@hotmail com

38 TEMPERATURE GAUGE      FORBES MARSHALL (HYD) LTD. MR SAILESH PATALAY/MR. M K 
SRINIVASAN PLOT NO.A-19/2,  & 
T-4/2,  IDA,  NACHARAM,  
HYDERABAD Phone- 9849913704 
Pincode  :  500 076  Email :  
mksrinivasan@forbesmarshall.co
m

  Works-1->MR G.SRINIVASAN/MR  ANUJ 
MALPANI  PLOT NO:A-19/2 & T-4/2,I.DA. 
NACHARAM , -HYDERABAD-TELANGANA 
INDIA Phone- 09866550762  FAX :  040 
27152193 Pincode  :  560076  Email :  
gshrinivasan@forbesmarshall.com

39 TEMPERATURE GAUGE      GOA INSTRUMENTS INDUSTRIES 
PVT.LTD.,

D2/5, Mapusa Industrial Estate, 
Mapusa,    Goa, Phone- 
09326054551, Pincode  :  
403507,  Email :  
sumukh@goainstruments.com,

  Works-1->Mr. S.G. Dixit  D2/5, Mapusa 
Industrial Estate, -Mapusa-GOA INDIA Phone- 
09326054551  FAX :  0832-2262331 Pincode  
:  403 507  Email :  
sumukh@goainstruments.com

40 TEMPERATURE GAUGE      PRECISION MASS PRODUCTS 
PVT. LTD.

Mr. Nishit Patel/Mr. Anuj Verma 
Plot No.2306, Phase II, GIDC 
Chhatral    Kalol Phone- 
9999464663 Pincode  :  382729  
Email :  sales@precisionmass.com

  Works-1->Mr. Hitesh Parmar/Mr. Hitesh 
Parmar  Plot No.2306, Phase II, GIDC 
Chhatral, -Kalol-GUJARAT INDIA Phone- 
9327359227  FAX :  02764-233440 Pincode  :  
 382729  Email :  
hitesh parmar@ashcroftindia com

41 TEMPERATURE GAUGE      Baumer Technologies India Pvt. 
Ltd.

Mr. Shyam Warilani/Mr. V Suresh 
Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-
MAHAKALI CAVES ROAD, 
ANDHERI(E)  MUMBAI Phone- 
+91 99589 25151 Pincode  :  
400093  Email :  
sales in@baumer com

  Works-1->Mr. Shyam Warilani/Mr. V Suresh 
Babu  Plot No 34 À GIDC À Phase 1, -VAPI-
GUJARAT INDIA Phone- +91 11 4161 7111  
FAX :  022 2687 3613 Pincode  :  396 195  
Email :  pbajaj@baumer.com

42 LEVEL GAUGE                   TOSHNIWAL BROTHERS PVT.LTD. WORKS:TOSHNIWAL 
IND.PVT.LTD, INDUSTRIAL 
ESTATE MAKHUPURA,    AJMER 
Phone- 441171 Pincode  :  
305002  Email :  
toshniwalprocess@gmail com

43 LEVEL GAUGE                   BLISS ANAND PVT. LTD. Mr. Vikas Anand/ Mr.RGRajan 
92B & 93 B ,  IMT  MANESAR  
Gurgaon Phone- 0124-4366000 
TO 9 Pincode  :  122001  Email :  
sales@blissanand.com

  Works-1->Mr. Bharat Kumar/ Mr. Sasi 
Kumar  Plot No. 92B & 93B,Sec-V, 
IMTManesar -GURGAON-HARYANA INDIA 
Phone- 0124-4366000 TO 9  FAX :  0124-
2290884 Pincode  :  122002  Email :  
bharat@blissanand com
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44 LEVEL GAUGE                   SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, 
ANANDRAJ INDUSTRIAL ESTATE,  
 OFF.LBS MARG, SONAPUR 
LANE,  BHANDUP (W)  MUMBAI 
Phone- +919821038162 Pincode  
:  400078  Email :  
sales@sigmainstruments.co.in

  Works-1->R Gopinath  27 Nahur Udyog 
Industrial Premises,M.M.Malviya Road, 
Mulund( -MUMBAI-MAHARASHTRA INDIA 
Phone- +912225918567  FAX :  
+912225918566 Pincode  :  400080  Email :  
sales@sigmainstruments.co.in

45 FLOW ELEMENT                TM TECNOMATIC SPA MR. ANTONIO NOVIELLO/Mrs. 
Enrica Bazzocc VIA DELLE 
INDUSTRIE, 36    CREMONA 
Phone- 39037221574 Pincode  :  
26100  Email :  
info@tmtecnomatic com

  Works-1->Mrs. Enrica Bazzocchi  VIA DELLE 
INDUSTRIE, 36, -CREMONA- Italy Phone- 
39037221574  FAX :  39037228318 Pincode  :  
 26100  Email :  sales@tmtecnomatic.com

46 FLOW ELEMENT                STAR-MECH CONTROLS (I) 
PVT.LTD.

SUSHILLOTAM, SUSHILLOTAM, 
29/3A/3,  SASANE NAGAR,  
HADAPSAR,  PUNE Phone- 
02026970450 Pincode  :  411028  
 Email :  marketing@starmech.net

  Works-1->VlVEK GOTE/ MAHúNDRA 
BANSODE  Sr no.54, Plot No.ll0,Swami 
ViVekanand Industrial Est.HADAPS -PUNE-
MAHARASHTRA INDIA Phone- 02026970450  
FAX :  02026970470 Pincode  :  411028  
Email :  marketing@starmech.net

47 FLOW ELEMENT                INSTRUMENTATION LTD. KANJIKODE WEST, PALALKKAD,    
 PALAKKAD Phone- 2566127-
130,2567128 Pincode  :  678623  
Email :  
icvldil@gmail.com;fa2@ilpgt.com

48 FLOW ELEMENT                MICRO PRECISION PRODUCTS 
PVT. LTD.

Mr. Anil Bhati, H.B. No.-40, 
Revenue Estate,  Village-
Dudhola,Tehsil & Distt. Palwal  
FARIDABAD Phone- 
9560742713;095607427 Pincode  
:  121002  Email :  
anil bhati@wika com

49 TEMP. ELEMENT               DETRIVE INSTRUMENTATION & 
ELECTRONICS LTD.

320, TV INDUSTIAL ESTATE, 
OFF.DR.A.BESANT ROAD,  
BEHIND GLAXO, WORLI,  
MUMBAI Phone- 
24934125,24938403 Pincode  :  
400025  Email :  
trivtech@vsnl com

  Works-1->Mr. A.D.Solomon  J-14, MIDC, 
TARAPORE, BOISER STN., -THANE-
MAHARASHTRA India Phone-   FAX :   
Pincode  :    Email :  trivtech@vsnl.com

50 TEMP. ELEMENT               Nesstech Instruments Private 
Limited

26/2, G Type, Global Industrial 
Park Near Nahuli Railway 
Crossing, Valvada    Vapi Phone- 
9920576002 Pincode  :  396105  
Email :  sales@nesstech.co.in

  Works-1-> Others 26/2, G Type, Global Ind. 
Park Near Nahuli Railway Crossing, -Vapi-
GUJARAT INDIA Phone- 9920576002  FAX :   
Pincode  :  396105  Email :  
sales@nesstech.co.in, 
bkapadia@nesstech co in

51 TEMP. ELEMENT               Thermal Instrument India Pvt. 
Ltd.

Mr. Raghavendra M. Kulkarni 
194/195, Gopi Tank Road  
Behind Citylight Cinema,Mahim  
Mumbai Phone- 09322664709 
Pincode  :  400016  Email :  
ramk@giconindia com

  Works-1->Mr. Raghavendra M. Kulkarni  
Survey No. 250A/B, Post-Mangaon,Tal.- 
Kudal, Dist.- Sindhudurg, --MAHARASHTRA 
India Phone- 09322664709  FAX :  022-
24455026 Pincode  :  416519  Email :  
ramk@giconindia com

52 TEMP. ELEMENT               Tempsens Instrument (I) Pvt Ltd MR. V.P.RATHI/MR. HEMANT 
RATHI B-188A ROAD NO.5 , 
M.I.A    UDAIPUR Phone- 
09352420069 Pincode  :  313003  
 Email :  info@tempsens.com

  Works-1->Mr. S.D Deval  B-188A ROAD 
NO.5 ,M.I.A -UDAIPUR-RAJASTHAN INDIA 
Phone- 9352501530  FAX :  0294-3057750 
Pincode  :  313003  Email :  
deval@tempsens.com

53 TEMP. ELEMENT               Baumer Technologies India Pvt. 
Ltd.

Mr. Shyam Warilani/Mr. V Suresh 
Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-
MAHAKALI CAVES ROAD, 
ANDHERI(E)  MUMBAI Phone- 
+91 99589 25151 Pincode  :  
400093  Email :  
sales in@baumer com

  Works-1->Mr. Shyam Warilani/Mr. V Suresh 
Babu  Plot No 34 À GIDC À Phase 1, -VAPI-
GUJARAT INDIA Phone- +91 11 4161 7111  
FAX :  022 2687 3613 Pincode  :  396 195  
Email :  pbajaj@baumer.com

54 TEMP. ELEMENT               GOA INSTRUMENTS INDUSTRIES 
PVT.LTD.,

D2/5, Mapusa Industrial Estate, 
Mapusa,    Goa, Phone- 
09326054551, Pincode  :  
403507,  Email :  
sumukh@goainstruments.com,

  Works-1->Mr. S.G. Dixit  D2/5, Mapusa 
Industrial Estate, -Mapusa-GOA INDIA Phone- 
09326054551  FAX :  0832-2262331 Pincode  
:  403 507  Email :  
sumukh@goainstruments.com
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55 TEMP. ELEMENT               PYRO ELECTRIC INSTRUMENTS 
GOA PVT.LTD.

M. D. BICHU/R. M. BICHU G.B, 
HILL CROWN APARTMENTS,  
COLLEGE ROAD,  MAPUSA Phone- 
 9326114601 Pincode  :  403507  
Email :  
priyanka.marketing@pyro-
electric in

  Works-1->A A KULKARNI/ VINOD C G  PLOT 
NO. 71,BICHOLIM INDUSTRIAL ESTATE -
BICHOLIM-GOA INDIA Phone- 9326114409  
FAX :  91 832 2363381 Pincode  :  403529  
Email :  pyroworks@pyro-electric.in

56 TEMP. ELEMENT               GAUGE BOURDON INDIA PVT. 
LTD.

194/195, Gopi Tank Road, Off 
Pandurang Naik Marg,    Mahim 
Mumbai, Phone- 011-41607463, 
Pincode  :  400016,  Email :  
gicdelhi@general-gauges.com,

  Works-1->Gauge Bourdon India Pvt. Ltd.,  
Plot No-4, 5, 6,Jawahar Co-operative 
Industrial Estate, -Kalamboli  Taluka Panvel-
MAHARASHTRA India Phone- 022-27421095,  
FAX :  022-27421901, Pincode  :  410209,  
Email :  info@general-gauges.com

57 TEMP. ELEMENT               TOSHNIWAL INDUSTRIES PVT. 
LTD.,

Industrial Estate, Makhupura,    
Ajmer, Phone- 9352009000, 
Pincode  :  305002,  Email :  
info@tipl.com,

  Works-1->  Khasra No.: 218-230& 235, 
Industrial Estate,Makhupura, -Ajmer-
RAJASTHAN India Phone- 9887865856,  FAX :  
 0145-2695174, Pincode  :  305002,  Email :  
rajeev.gupta@tipl.com

58 TEMP. ELEMENT               SCIENTIFIC DEVICES (BOMBAY) 
PVT LTD,

Office no. 53, Shree Manoshi 
Complex, Plot No. 5 & 6, Sec-3,  
Ghansoli (East),  Navi Mumbai, 
Phone- 9892230623, Pincode  :  
400 701,  Email :  
sdbpl@vsnl com

  Works-1->Scientific Center, Others By-Pass 
Junction,Near Kalsekar College kausa, 
mumbra,Thane -Mumbai-MAHARASHTRA 
INDIA Phone- 022-25491409,9892230623  
FAX :   Pincode  :  400612  Email :  
sdbpl@vsnl com

59 TRANSMITTERS                YOKOGAWA INDIA LIMITED, PLOT NO.96, ELECTRONICS CITY 
COMPLEX, HOSUR ROAD,    
BANGALORE, Phone- 080-
41586000, Pincode  :     Email :  
uday.shankar@in.yokogawa.com,

  Works-1->  PLOT NO.96, ELECTRONICS 
CITY COMPLEX, HOSUR ROAD, -BANGALORE-
KARNATAKA INDIA Phone- 080-41586000,  
FAX :  080-28521442, Pincode  :    Email :  
uday.shankar@in.yokogawa.com

60 TRANSMITTERS                TOSHNIWAL INDUSTRIES PVT. 
LTD.,

Industrial Estate, Makhupura,    
Ajmer, Phone- 9352009000, 
Pincode  :  305002,  Email :  
info@tipl.com,

  Works-1->  Khasra No.: 218-230& 235, 
Industrial Estate,Makhupura, -Ajmer-
RAJASTHAN India Phone- 9887865856,  FAX :  
 0145-2695174, Pincode  :  305002,  Email :  
rajeev.gupta@tipl.com

61 TRANSMITTERS                ABB INDIA  LIMITED MR. RAJIV GOVIL 14, MATHURA 
ROAD,    FARIDABAD Phone- 
09971085678 Pincode  :  121003  
 Email :  vipin.swami@in.abb.com

62 TRANSMITTERS                V. AUTOMAT & INTRUMENTS (P) 
LTD.

Mr. R. K. BASSI/Mr. PRAVEEN 
KUMAR F-61, OKHLA INDL.AREA, 
PH-1    NEW DELHI Phone- 
9810005826 Pincode  :  110 020  
Email :  sales@vautomat.com

  Works-1->Mr. BHAGWAN SINGH/ Mr. 
NANDAN SINGH  F-61, OKHLA 
INDL.AREA,PHASE-I -NEW DELHI-DELHI 
INDIA Phone- 011-47627200 Extn. 3  FAX :  
011- 26819440 Pincode  :  110 020  Email :  
production@vautomat com

63 TRANSMITTERS                Pune Techtrol Pvt. Ltd. N.P.Khatan/Sudhakar Badiger S-
18, MIDC  Bhosari,  Pune Phone- 
9850560042 Pincode  :  411 026  
Email :  ho@punetechtrol.com

64 TRANSMITTERS                PANAM ENGINEERS Mr. Santosh Shukla 203, Jaisingh 
Business,Parsiwada,  Sahar 
road,Andheri(East),  Mumbai, 
Phone- 9892179529, Pincode  :  
400099,  Email :  
santosh@panamengineers com

  Works-1->Mr. Santosh Shukla Others R-
628,TTC Industrial Area, MIDC  Rabale, -Navi 
Mumbai-MAHARASHTRA India Phone- 
9821350761,  FAX :  022-27695559, Pincode  
:  400701,  Email :  
sales@panamengineers com

65 TRANSMITTERS                Endress + Hauser (India) Pvt. 
Ltd.,

Mr. Prakash Vaghela 215-216, 
DLF Tower 'A',  Jasola District 
Centre,  New Delhi, Phone- 
9717593001, Pincode  :  110025,  
 Email :  
prakash.vaghela@in.endress.com,

  Works-1->  M-171 to 173, MIDC, Waluj, -
Aurangabad-MAHARASHTRA India Phone- 
9881000474,  FAX :  0240-2555179, Pincode  
:  431136,  Email :  
Narendra.Kulkarni@wetzer.endress.com

66 TRANSMITTERS                SBEM PVT. LTD. MR.N.K. BEDARKAR/MR. 
VISHWANATH KARANDIK 39, 
ELECTRONIC CO.OP.  ESTATE, 
PUNE SATARA ROAD  PUNE, 
Phone- 912041030100 Pincode  :  
 411009  Email :  
newdelhi@sbem co in

  Works-1->MR. MOHAN PADWAL  
691/A/2,BIBWEWADI INDL ESTATE -PUNE-
MAHARASHTRA INDIA Phone- 918600042374  
 FAX :  912024215670 Pincode  :  411037  
Email :  wm@sbem.co.in
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67 TRANSMITTERS                SMART INSTRUMENTS LTD, 
BRAZIL

Agents: Digital Electronic Ltd. 
74/11 'C' Cross Road  MIDC 
Andheri (East)  MUMBAI Phone- 
28208477 Pincode  :  400093  
Email :  
corp@delbby.rpgms.ems.vsnl.net.
in

68 TRANSMITTERS                SIEMENS LIMITED Dr. Armin Bruck/Sandeep Mathur 
130, Pandurang Budhkar Marg  
Worli  Mumbai Phone- 0124 383 
7377 Pincode  :  400018  Email :  
ankit.varshney@siemens.com

  Works-1->Ankit Varshney  Kalwa Works, 
Thane-Belapur Road, Thane, -MUMBAI-
MAHARASHTRA INDIA Phone-   FAX :   
Pincode  :  400708  Email :  

69 TRANSMITTERS                Moore Industries International 
Inc.

Leonard.W. Moore/ Matt Moren 
16650 Schoenborn St.    North 
Hills Phone- +1 818 830 5548 
Pincode  :  91343  Email :  
mmoren@miinet.com

  Works-1->Matt Moren/Gina Cruz  16650 
Schoenborn St., North Hills -CALIFORNIA- 
USA Phone- +1 818 894 7111, ext  FAX :  +1 
818 830 5588 Pincode  :  91343  Email :  
gcruz@miinet.com

70 TRANSMITTERS                EMERSON PROCESS 
MANAGEMENT (INDIA) PVT.LTD.

Mr. Amit Paithankar/Vikram Raj 
Singh 206-210,BALARAMA 
BUILDING  2ND FLR. BANDRA 
EAST  MUMBAI Phone- 
9619121500 Pincode  :  400051  
Email :  
vikramraj singh@emerson com

  Works-1->Kalpesh Chandan/Hrishikesh 
Aghor  Plot No. A 145/4 TTC IND AREA,MIDC, 
PAWANE, -NAVI MUMBAI-MAHARASHTRA 
INDIA Phone- 9619688001  FAX :  022-
66736000 Pincode  :  400 705  Email :  
Kalpesh.chandan@emerson.com

71 TRANSMITTERS                NIVO CONTROLS PVT. LTD. Mr. Praveen Toshniwal 104-115, 
Electronic Complex,    Indore 
Phone- 0731-4081305 Pincode  :  
452010  Email :  
sales@nivocontrols.com

  Works-1->Mr. S L Sadani Others 104 - 
115,Electronic Complex -Indore-MADHYA 
PRADESH INDIA Phone- 0731-4081307  FAX :  
  Pincode  :  452010  Email :  
sales@nivocontrols.com;sadanis@nivocontrols
com

72 TRANSMITTERS                Honeywell Automation India 
Limited

Mr. Ritwij Kulkarni 917, 
INTERNATIONAL TRADE TOWER,  
 NEHRU PLACE,  NEW DELHI 
Phone- 9890200584 Pincode  :  
110019  Email :  
rajesh.chaudhary@honeywell.com

  Works-1->Mr.Kedar Tillu  53, 54, 56 & 
57,Hadapsar Industrial Estate -PUNE-
MAHARASHTRA INDIA Phone- 9665034625  
FAX :  020 66039905 Pincode  :  411013  
Email :  kedar.tillu@honeywell.com

73 TEMPERATURE SWITCH    TOSHNIWAL BROTHERS PVT.LTD. WORKS:TOSHNIWAL 
IND.PVT.LTD, INDUSTRIAL 
ESTATE MAKHUPURA,    AJMER 
Phone- 441171 Pincode  :  
305002  Email :  
toshniwalprocess@gmail com

74 TEMPERATURE SWITCH    DRESSER INDUSTRIES INC. Mr. Nishit Patel/Mr. Anuj Verma 
Plot No.2306, Phase II,  GIDC 
Chhatral  Kalol Phone- 02764-
233682 Pincode  :  382729  
Email :  
Nishit patel@ashcroftindia com

75 TEMPERATURE SWITCH    INDFOS  (INDIA) LIMITED MR.L.C.VENKATRANGAN/MR.B.KA
NNAN New No.17, II Floor, 
Adwave Towers,  Dr.Sevalia 
Shivaji Salai, T.Nagar  Chennai 
Phone- +91 44 24353407 
Pincode  :  600017  Email :  
delhi@indfos com

76 TEMPERATURE SWITCH    SWITZER PROCESS 
INSTRUMENTS PVT. LTD.

Mr. V S Jayaprakash, 128, SIDCO 
North Phase,  Ambattur Estates  
CHENNAI Phone- 044-
26252017/2018 Pincode  :  
600050  Email :  
sales@switzerprocess co in

  Works-1->C S Shankar  127, Sidco North 
Phase, Ambattur Estates, -CHENNAI-TAMIL 
NADU INDIA Phone- 8754491904  FAX :  044-
26248849 Pincode  :  600050  Email :  
cservice@switzerinstrument.com

77 TEMPERATURE SWITCH    SOR INC. LARRY DEGARMO/Avdhesh 
Chandra, 14685 W. 105TH 
STREET    LENEXA Phone- 
09810905139, Pincode  :  66215  
Email :  Ldegarmo@sorinc.com, 
avdhesh@sherman-india.com,

  Works-1->LARRY DEGARMO/ ROY 
STUMBOUGH  14685 W. 105TH STREET, 
LENEXA -KANSAS- USA Phone- 913-888-0767  
 FAX :  913-888-0767 Pincode  :  66215  
Email :  rstumbough@sorinc.com
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78 SIGHT FLOW 
INDICATORS                    

V. AUTOMAT & INTRUMENTS (P) 
LTD.

Mr. R. K. BASSI/Mr. PRAVEEN 
KUMAR F-61, OKHLA INDL.AREA, 
PH-1    NEW DELHI Phone- 
9810005826 Pincode  :  110 020  
Email :  sales@vautomat.com

  Works-1->Mr. BHAGWAN SINGH/ Mr. 
NANDAN SINGH  F-34, OKHLA 
INDL.AREA,PHASE-I -NEW DELHI-DELHI 
INDIA Phone- 011-47627200 Extn. 3  FAX :  
011- 26819440 Pincode  :  110 020  Email :  
production@vautomat com

79 SIGHT FLOW 
INDICATORS                    

SCIENTIFIC DEVICES (BOMBAY) 
PVT LTD,

Office no. 53, Shree Manoshi 
Complex, Plot No. 5 & 6, Sec-3,  
Ghansoli (East),  Navi Mumbai, 
Phone- 9892230623, Pincode  :  
400 701,  Email :  
sdbpl@vsnl com

80 SIGHT FLOW 
INDICATORS                    

BLISS ANAND PVT. LTD. Mr. Vikas Anand/ Mr.RGRajan 
92B & 93 B ,  IMT  MANESAR  
Gurgaon Phone- 0124-4366000 
TO 9 Pincode  :  122001  Email :  
sales@blissanand.com

  Works-1->Mr. Bharat Kumar/ Mr. Sasi 
Kumar  Plot No. 240, Sector-3, HSIIDC, Bawal 
-Rewari-HARYANA INDIA Phone- 0124-
4366000 TO 9  FAX :  0124-2290884 Pincode  
:  123501  Email :  bharat@blissanand .com

81 SIGHT FLOW 
INDICATORS                    

B.K.EQUIPMENTS PVT.LTD. T. BALAKRlSHNAN/S.VENKATESH 
217 , ARCOT ROAD  PORUR ,  
CHENNAI Phone- 9444057761 
Pincode  :  600116  Email :  
bkequip@gmail.com

  Works-1->V.KARUNANIDHI/P.BABU  217 , 
ARCOT ROAD,PORUR , -CHENNAI-TAMIL 
NADU INDIA Phone- 9444131187  FAX :  044-
24766852 Pincode  :  600116  Email :  
bkequip@gmail.com

82 SIGHT FLOW 
INDICATORS                    

SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, 
ANANDRAJ INDUSTRIAL ESTATE,  
 OFF.LBS MARG, SONAPUR 
LANE,  BHANDUP (W)  MUMBAI 
Phone- +919821038162 Pincode  
:  400078  Email :  
sales@sigmainstruments.co.in

  Works-1->R Gopinath  27 Nahur Udyog 
Industrial Premises,M.M.Malviya Road, 
Mulund( -MUMBAI-MAHARASHTRA INDIA 
Phone- +912225918567  FAX :  
+912225918566 Pincode  :  400080  Email :  
sales@sigmainstruments.co.in

83 SIGHT FLOW 
INDICATORS                    

INSTRUMENTATION ENGINEERS 
PVT LTD

SH.N.V.RAM GOPAL/MS. 
N.NIHARIKA PLOTS 1,2,3, PHASE-
III,  IDA, JEEDIMETLA  
HYDERABAD Phone- 9848407365 
Pincode  :  500055  Email :  
iedelhi@ieflowmeters.com

  Works-1->MR. A.V.MURTHY/MR. K.T. 
RAVISANKER  PLOTS 1,2,3, PHASE-III,IDA, 
JEEDIMETLA -HYDERABAD-TELANGANA 
INDIA Phone- 9885107312  FAX :  040-
23096401 Pincode  :  500055  Email :  
sales@ieflowmeters.com

84 DIFFERENTIAL 
PRESSURE SWITCH           

SOR INC. LARRY DEGARMO/Avdhesh 
Chandra, 14685 W. 105TH 
STREET    LENEXA Phone- 
09810905139, Pincode  :  66215  
Email :  Ldegarmo@sorinc.com, 
avdhesh@sherman-india.com,

85 JUNCTION BOX                K.S.INSTRUMENTS PVT.LTD. S Raghavan No. 72, 3rd Main, 
1st Stage  Industrial Suburb, 
Yeshwanthpur  Bangalore Phone- 
9880385770 Pincode  :  560022  
Email :  
sales1@ksinstruments net

86 JUNCTION BOX                SUCHITRA INDUSTRIES NO-2,OPP-27 AECS LAYOUT 2ND 
STG REJAMAHALVILAS EXTN 
2ND STG  BANGALORE   Phone-  
Pincode  :     Email :  
suchitra.industriesblr@gmail.com

  Works-1->B. Srinivas  Suchitra Industries, 
Opp No 53, Muneshwara Black Devinagar, 
Lottagal hal -BANGALORE-KARNATAKA INDIA 
Phone- 080-23511247  FAX :   Pincode  :  
560094  Email :  
suchitra industries@yahoo com

87 JUNCTION BOX                Shrenik & Company, Mr. Mitesh Shah/Mr. Pulin Shah 
39 A/3 ,Panchratna Industrial  
Estate, Sarkhej-Bavla Road  
Ahmedabad Phone- 9825024921 
Pincode  :  382213  Email :  
sales@pustron.com, 
pulin@sumip.com

  Works-1->Mr.Pulin Shah/ Mr. Kaloesh 
Parmar  39 A/3 ,Panchratna Industrial 
Est,Sarkhej-Bavla Road, Changodhar -
Ahmedabad-GUJARAT INDIA Phone- 98250 
80339 1  FAX :  079-26932424 Pincode  :  
382213  Email :  sales@sumip.com

88 JUNCTION BOX                FLEXPRO ELECTRICALS PVT. LTD. Mr. Dineshbhai Zaveri C-1/ 
27&37, GIDC, Kabilpore,    
Navsari Phone- 02637-
265140,265003 Pincode  :  
396424  Email :  
flexpro@flexproltd com

  Works-1->Mr. Dineshbhai Zaveri CEO C-1/ 
27&37, GIDC, Kabilpore, -Navsari-GUJARAT 
INDIA Phone- 02637-265140,265003  FAX :  
02637-265308 Pincode  :  396424  Email :  
flexpro@flexproltd.com
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89 JUNCTION BOX                AJMERA INDUSTRIAL & 
ENGINEERING WORKS

JIGNESH MAHENDRA AJMERA 
DENA BANK BLDG.,SHREE 
NAGESH  INDL. 
ESTATE,STATION ROAD,  
MUMBAI Phone- 022 67973578 
Pincode  :  400 088  Email :  
ajmera@ajmera.net, 
jmajmera@yahoo com

  Works-1->JIGNESH MAHENDRA AJMERA  
DENA BANK BLDG., SHREE NAGESHINDL. 
ESTATE,STATION ROAD, -MUMBAI-
MAHARASHTRA INDIA Phone- 022 67973578  
FAX :   Pincode  :  400 088  Email :  
ajmera@ajmera.net

90 INSTRUMENTS TUBE 
FITTINGS                         

VIKAS INDUSTRIAL PRODUCTS S.R.SINGH/NAVEEN SINGH B - 2, 
SECTOR - 6,    NOIDA Phone- 
+91-9810122070 Pincode  :  
201301  Email :  
naveensingh@vsnl.com

  Works-1->S.R.SINGH/ NAVEEN SINGH  B - 
2, SECTOR - 6, -NOIDA-UTTAR PRADESH 
INDIA Phone- 0120-4352940  FAX :  0120-
4352940 Pincode  :  201301  Email :  
naveensingh@vsnl.com

91 INSTRUMENTS TUBE 
FITTINGS                         

AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-
167A, GREATER KAILASH-II    
NEW DELHI Phone- 9810182430 
Pincode  :  110048  Email :  
niraj@aurainc.com

92 INSTRUMENTS TUBE 
FITTINGS                         

PRECISION ENGINEERING 
INDUSTRIES

K. SITARAM/ K. SRINIVAS 
7,SIDHAPURA INDUSTRIAL 
ESTATE  S.V. 
ROAD,GOREGAON(W)  MUMBAI 
Phone- 022 42631700 Pincode  :  
400 062  Email :  peiks@vsnl.com

  Works-1->ALEX BAPTIST/ K. SRINIVAS  7. 
SIDHAPURA INDUSTRIAL ESTATE,SV ROAD, 
GOREGAON(WEST) -MUMBAI-MAHARASHTRA 
INDIA Phone- 022-42631700  FAX :  022-
40035259 Pincode  :  400 062  Email :  
srinivas@precision-engg.com

93 INSTRUMENTS TUBE 
FITTINGS                         

Fluid Controls Pvt. Ltd. Sophie Y. Moochhala/Mayur 
Rajput J.V.PATEL, I.T.I CMPD, 
B.MADHUKAR MARG,  
ELPHINSTONE ROADSTN.(WR),  
MUMBAI Phone- (022) 43338000 
Pincode  :  400013  Email :  
sales@fluidcontrols.com

  Works-1->Mr. Tansen Choudhari/Mr. 
Mahesh Darekar  Shed No.8, Lonavla Indl.Co-
op.Estate Ltd,Nagargaon, -Lonavla-
MAHARASHTRA INDIA Phone- 9823951347  
FAX :  (02114) 271132 Pincode  :  410 401  
Email :  factory@hyd-air.com

94 ROTAMETER                    INSTRUMENTATION ENGINEERS 
PVT LTD

SH.N.V.RAM GOPAL/MS. 
N.NIHARIKA PLOTS 1,2,3, PHASE-
III,  IDA, JEEDIMETLA  
HYDERABAD Phone- 9848407365 
Pincode  :  500055  Email :  
iedelhi@ieflowmeters.com

  Works-1->MR. A.V.MURTHY/MR. K.T. 
RAVISANKER  PLOTS 1,2,3, PHASE-III,IDA, 
JEEDIMETLA -HYDERABAD-TELANGANA 
INDIA Phone- 9885107312  FAX :  040-
23096401 Pincode  :  500055  Email :  
sales@ieflowmeters.com

95 ROTAMETER                    Flow Star Engineering Pvt. Ltd., MR. KHALID AKHTAR/MR. TAPAN 
KUMAR JANA Plot No-7 F/2, 
Northern India Industrial  20/3, 
Mathura Road  FARIDABAD 
Phone- 9818176380 Pincode  :  
121005  Email :  
khalid@flowstar.co.in

  Works-1->MR. KHALID AKHTAR/MR. TAPAN 
KUMAR JANA  Plot No-7 F/2, Northern India 
Complex,20/3, Mathura Road -FARIDABAD-
HARYANA INDIA Phone- 0129-4069661,  FAX 
:  0129-4069663 Pincode  :  121005  Email :  
tkjana@flowstar.co.in

96 ROTAMETER                    TANSA EQUIPMENTS PVT. LTD. Mr. Vardhan Tamhankar, Unit 
No35/36/41,Om Anand Industrial 
Est.  Mohanjee Sundarjee 
Road,Raghunath Nagar,  Thane 
Phone- 022-25832323 Pincode  :  
400604  Email :  
tansaindia@gmail com

  Works-1-> Others Mohanjee Sundarjee 
Road, Raghunath Nagar, Thane -Mumbai-
MAHARASHTRA INDIA Phone-   FAX :   
Pincode  :  400604  Email :  

97 ROTAMETER                    EUREKA INDUSTRIAL 
EQUIPMENTS PVT.LTD.

Mr V. K. Pandit/Mr Ashish Shaha 
17-20, Royal chambers, Paud 
Road    Pune Phone- 9370469466 
Pincode  :  411038  Email :  
sales@eurekaflow.com

  Works-1->Mr S. M. Alawani/Mr V. V. 
Deshpande  J-501, M.I.D.C. Pimpri, -PUNE-
MAHARASHTRA INDIA Phone- 9325751732  
FAX :  020-30681731 Pincode  :  411018  
Email :  works@eurekaflow.com

98 ROTAMETER                    SCIENTIFIC DEVICES (BOMBAY) 
PVT LTD,

Office no. 53, Shree Manoshi 
Complex, Plot No. 5 & 6, Sec-3,  
Ghansoli (East),  Navi Mumbai, 
Phone- 9892230623, Pincode  :  
400 701,  Email :  
sdbpl@vsnl com

  Works-1->Scientific Centre,  S.No. 65, Hissa 
No. 7,By-Pass Juction, Kausa, -Mumbai-
MAHARASHTRA INDIA Phone- 9892230623,  
FAX :  022-25491408/9 Pincode  :  400 612,  
Email :  sales@scientificdevices.com
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99 LEVEL SWITCH-
CAPACITANCE TYPE          

SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, 
ANANDRAJ INDUSTRIAL ESTATE,  
 OFF.LBS MARG, SONAPUR 
LANE,  BHANDUP (W)  MUMBAI 
Phone- +919821038162 Pincode  
:  400078  Email :  
sales@sigmainstruments.co.in

  Works-1->R Gopinath  27 Nahur Udyog 
Industrial Premises,M.M.Malviya Road, 
Mulund( -MUMBAI-MAHARASHTRA INDIA 
Phone- +912225918567  FAX :  
+912225918566 Pincode  :  400080  Email :  
sales@sigmainstruments.co.in

100 LEVEL SWITCH-
CAPACITANCE TYPE          

V. AUTOMAT & INTRUMENTS (P) 
LTD.

Mr. R. K. BASSI/Mr. PRAVEEN 
KUMAR F-61, OKHLA INDL.AREA, 
PH-1    NEW DELHI Phone- 
9810005826 Pincode  :  110 020  
Email :  sales@vautomat.com

  Works-1->Mr. BHAGWAN SINGH/ Mr. 
NANDAN SINGH  F-61, OKHLA 
INDL.AREA,PHASE-I -NEW DELHI-DELHI 
INDIA Phone- 011-47627200 Extn. 3  FAX :  
011- 26819440 Pincode  :  110 020  Email :  
production@vautomat com

101 LEVEL SWITCH-
CAPACITANCE TYPE          

SCIENTIFIC DEVICES (BOMBAY) 
PVT LTD,

Office no. 53, Shree Manoshi 
Complex, Plot No. 5 & 6, Sec-3,  
Ghansoli (East),  Navi Mumbai, 
Phone- 9892230623, Pincode  :  
400 701,  Email :  
sdbpl@vsnl com

  Works-1->Scientific Center, Others By-Pass 
Junction,Near Kalsekar College kausa, 
mumbra,Thane -Mumbai-MAHARASHTRA 
INDIA Phone- 022-25491409,9892230623  
FAX :   Pincode  :  400612  Email :  
sdbpl@vsnl com

102 LEVEL SWITCH-
CAPACITANCE TYPE          

LEVCON INSTRUMENTS PVT. LTD. Mr Shayak Gupta/Badal Jana 
Rajkamal', 7th floor, 13, Camac 
Street    KOLKATA Phone- 0 33 
2283 2766 Pincode  :  700017  
Email :  b_jana@levcongroup.com

103 LEVEL SWITCH-
CAPACITANCE TYPE          

Flow Star Engineering Pvt. Ltd., MR. KHALID AKHTAR/MR. TAPAN 
KUMAR JANA Plot No-7 F/2, 
Northern India Industrial  20/3, 
Mathura Road  FARIDABAD 
Phone- 9818176380 Pincode  :  
121005  Email :  
khalid@flowstar.co.in

  Works-1->MR. KHALID AKHTAR/MR. TAPAN 
KUMAR JANA  Plot No-7 F/2, Northern India 
Complex,20/3, Mathura Road -FARIDABAD-
HARYANA INDIA Phone- 0129-4069661,  FAX 
:  0129-4069663 Pincode  :  121005  Email :  
tkjana@flowstar.co.in

104 LEVEL SWITCH-
CAPACITANCE TYPE          

Pune Techtrol Pvt. Ltd. N.P.Khatan/Sudhakar Badiger S-
18, MIDC  Bhosari,  Pune Phone- 
9850560042 Pincode  :  411 026  
Email :  ho@punetechtrol.com

105 LEVEL SWITCH-
CAPACITANCE TYPE          

Baumer Technologies India Pvt. 
Ltd.

Mr. Shyam Warilani/Mr. V Suresh 
Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-
MAHAKALI CAVES ROAD, 
ANDHERI(E)  MUMBAI Phone- 
+91 99589 25151 Pincode  :  
400093  Email :  
sales in@baumer com

  Works-1->Mr. Shyam Warilani/Mr. V Suresh 
Babu  Plot No 34 À GIDC À Phase 1, -VAPI-
GUJARAT INDIA Phone- +91 11 4161 7111  
FAX :  022 2687 3613 Pincode  :  396 195  
Email :  pbajaj@baumer.com

106 LEVEL SWITCH-
CONDUTIVITY  TYPE         

Sapcon Instrument Pvt Ltd. 131, PALSHIKAR COLONY   
Contact Person- Mr. Ashwin 
(9826080207)  INDORE Phone- 
+91-731-4085751, Pincode  :  
452004  Email :  
sales@sapconinstruments com

  Works-1->Mr. Ashwin R Palshikar/Mr. Navin 
Bodse  131 PALSHIKAR COLONY, -INDORE-
MADHYA PRADESH INDIA Phone- 
9754261005  FAX :  0731-2475475 Pincode  :  
 452004  Email :  sales@sapcon.in

107 LEVEL SWITCH-
CONDUTIVITY  TYPE         

LEVCON INSTRUMENTS PVT. LTD. Mr Shayak Gupta/Badal Jana 
Rajkamal', 7th floor, 13, Camac 
Street    KOLKATA Phone- 0 33 
2283 2766 Pincode  :  700017  
Email :  b_jana@levcongroup.com

  Works-1->  38G, PICNIC GARDEN ROAD, -
KOLKATA-WEST BENGAL INDIA Phone-   FAX 
:   Pincode  :    Email :  

108 LEVEL SWITCH-
CONDUTIVITY  TYPE         

BLISS ANAND PVT. LTD. Mr. Vikas Anand/ Mr.RGRajan 
92B & 93 B ,  IMT  MANESAR  
Gurgaon Phone- 0124-4366000 
TO 9 Pincode  :  122001  Email :  
sales@blissanand.com

  Works-1->Mr. Bharat Kumar/ Mr. Sasi 
Kumar  Plot No. 92B & 93B,Sec-V, 
IMTManesar -GURGAON-HARYANA INDIA 
Phone- 0124-4366000 TO 9  FAX :  0124-
2290884 Pincode  :  122002  Email :  
bharat@blissanand com

109 LEVEL SWITCH-
CONDUTIVITY  TYPE         

V. AUTOMAT & INTRUMENTS (P) 
LTD.

Mr. R. K. BASSI/Mr. PRAVEEN 
KUMAR F-61, OKHLA INDL.AREA, 
PH-1    NEW DELHI Phone- 
9810005826 Pincode  :  110 020  
Email :  sales@vautomat.com

  Works-1->Mr. BHAGWAN SINGH/ Mr. 
NANDAN SINGH  F-61, OKHLA 
INDL.AREA,PHASE-I -NEW DELHI-DELHI 
INDIA Phone- 011-47627200 Extn. 3  FAX :  
011- 26819440 Pincode  :  110 020  Email :  
production@vautomat com
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110 LEVEL SWITCH-
CONDUTIVITY  TYPE         

HI-TECH SYSTEMS & SERVICES 
LTD.

Mr. Vikash Agrawal/Mr. Tarun 
Debnath 119, PARK STREET ,    
KOLKATA Phone- 033-22290045 
Pincode  :  700016  Email :  
sandeep@hitech.in

  Works-1->Mr. Jitendra Kumar/Mr. Debasis 
Dey  82/1, Sarsuna Main Road, -KOLKATA-
WEST BENGAL INDIA Phone- 9883994030  
FAX :   Pincode  :  700061  Email :  
jitendra@hitech.in

111 LEVEL SWITCH-
CONDUTIVITY  TYPE         

RAMAN INSTRUMENTS PVT.LTD. Mr. N R Shenoy/Mr G B Vijh 8, 
First Floor.Plot : 160A  Bait-Ush-
Sharaf, 29th Road,Bandra(W)  
MUMBAI Phone- 09892331381 
Pincode  :  400050  Email :  
ramanbpl@vsnl.com

  Works-1->NA   --  Phone-   FAX :   Pincode  
:    Email :  

112 LEVEL SWITCH-
CONDUTIVITY  TYPE         

SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, 
ANANDRAJ INDUSTRIAL ESTATE,  
 OFF.LBS MARG, SONAPUR 
LANE,  BHANDUP (W)  MUMBAI 
Phone- +919821038162 Pincode  
:  400078  Email :  
sales@sigmainstruments.co.in

  Works-1->R Gopinath  27 Nahur Udyog 
Industrial Premises,M.M.Malviya Road, 
Mulund( -MUMBAI-MAHARASHTRA INDIA 
Phone- +912225918567  FAX :  
+912225918566 Pincode  :  400080  Email :  
sales@sigmainstruments.co.in

113 LEVEL SWITCH-
CONDUTIVITY  TYPE         

SOR INC. LARRY DEGARMO/Avdhesh 
Chandra, 14685 W. 105TH 
STREET    LENEXA Phone- 
09810905139, Pincode  :  66215  
Email :  Ldegarmo@sorinc.com, 
avdhesh@sherman-india.com,

  Works-1->LARRY DEGARMO/ ROY 
STUMBOUGH  14685 W. 105TH STREET, 
LENEXA -KANSAS- USA Phone- 913-888-0767  
 FAX :  913-888-0767 Pincode  :  66215  
Email :  rstumbough@sorinc.com

114 LEVEL SWITCH-FLOAT 
TYPE                               

Pune Techtrol Pvt. Ltd. N.P.Khatan/Sudhakar Badiger S-
18, MIDC  Bhosari,  Pune Phone- 
9850560042 Pincode  :  411 026  
Email :  ho@punetechtrol.com

115 LEVEL SWITCH-FLOAT 
TYPE                               

D.K. INSTRUMENTS PVT.LTD. N.SIKDAR/ SUMIT SIKDAR 
76/2,SELIMPUR RD DHAKURIA    
Kolkata Phone- 033-2415-1310. 
Pincode  :  700031  Email :  
dkinst@vsnl.net

116 LEVEL SWITCH-FLOAT 
TYPE                               

V. AUTOMAT & INTRUMENTS (P) 
LTD.

Mr. R. K. BASSI/Mr. PRAVEEN 
KUMAR F-61, OKHLA INDL.AREA, 
PH-1    NEW DELHI Phone- 
9810005826 Pincode  :  110 020  
Email :  sales@vautomat.com

  Works-1->Mr. BHAGWAN SINGH/ Mr. 
NANDAN SINGH  F-61, OKHLA 
INDL.AREA,PHASE-I -NEW DELHI-DELHI 
INDIA Phone- 011-47627200 Extn. 3  FAX :  
011- 26819440 Pincode  :  110 020  Email :  
production@vautomat com

117 LEVEL SWITCH-FLOAT 
TYPE                               

SCIENTIFIC DEVICES (BOMBAY) 
PVT LTD,

Office no. 53, Shree Manoshi 
Complex, Plot No. 5 & 6, Sec-3,  
Ghansoli (East),  Navi Mumbai, 
Phone- 9892230623, Pincode  :  
400 701,  Email :  
sdbpl@vsnl com

  Works-1->Scientific Center, Others By-Pass 
Junction,Near Kalsekar College kausa, 
mumbra,Thane -Mumbai-MAHARASHTRA 
INDIA Phone- 022-25491409,9892230623  
FAX :   Pincode  :  400612  Email :  
sdbpl@vsnl com

118 LEVEL SWITCH-FLOAT 
TYPE                               

LEVCON INSTRUMENTS PVT. LTD. Mr Shayak Gupta/Badal Jana 
Rajkamal', 7th floor, 13, Camac 
Street    KOLKATA Phone- 0 33 
2283 2766 Pincode  :  700017  
Email :  b_jana@levcongroup.com

119 LEVEL SWITCH-FLOAT 
TYPE                               

GENERAL INSTRUMENTS 
CONSORTIUM

Mr. Amarendra Kulkarni 194/195, 
Gopi Tank Road, Off.  Pandurang 
Naik Marg, Mahim  Mumbai 
Phone- 9323195251 Pincode  :  
400016  Email :  
amarendra@general-gauges.com

120 LEVEL SWITCH-FLOAT 
TYPE                               

SBEM PVT. LTD. MR.N.K. BEDARKAR/MR. 
VISHWANATH KARANDIK 39, 
ELECTRONIC CO.OP.  ESTATE, 
PUNE SATARA ROAD  PUNE, 
Phone- 912041030100 Pincode  :  
 411009  Email :  
newdelhi@sbem co in

  Works-1->MR. MOHAN PADWAL  
691/A/2,BIBWEWADI INDL ESTATE -PUNE-
MAHARASHTRA INDIA Phone- 918600042374  
 FAX :  912024215670 Pincode  :  411037  
Email :  wm@sbem.co.in
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121 LEVEL SWITCH-FLOAT 
TYPE                               

Baumer Technologies India Pvt. 
Ltd.

Mr. Shyam Warilani/Mr. V Suresh 
Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-
MAHAKALI CAVES ROAD, 
ANDHERI(E)  MUMBAI Phone- 
+91 99589 25151 Pincode  :  
400093  Email :  
sales in@baumer com

  Works-1->Mr. Shyam Warilani/Mr. V Suresh 
Babu  Plot No 34 À GIDC À Phase 1, -VAPI-
GUJARAT INDIA Phone- +91 11 4161 7111  
FAX :  022 2687 3613 Pincode  :  396 195  
Email :  pbajaj@baumer.com

122 LEVEL SWITCH-FLOAT 
TYPE                               

SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, 
ANANDRAJ INDUSTRIAL ESTATE,  
 OFF.LBS MARG, SONAPUR 
LANE,  BHANDUP (W)  MUMBAI 
Phone- +919821038162 Pincode  
:  400078  Email :  
sales@sigmainstruments.co.in

  Works-1->R Gopinath  27 Nahur Udyog 
Industrial Premises,M.M.Malviya Road, 
Mulund( -MUMBAI-MAHARASHTRA INDIA 
Phone- +912225918567  FAX :  
+912225918566 Pincode  :  400080  Email :  
sales@sigmainstruments.co.in

123 LEVEL SWITCH-FLOAT 
TYPE                               

SOR INC. LARRY DEGARMO/Avdhesh 
Chandra, 14685 W. 105TH 
STREET    LENEXA Phone- 
09810905139, Pincode  :  66215  
Email :  Ldegarmo@sorinc.com, 
avdhesh@sherman-india.com,

  Works-1->LARRY DEGARMO/ ROY 
STUMBOUGH  14685 W. 105TH STREET, 
LENEXA -KANSAS- USA Phone- 913-888-0767  
 FAX :  913-888-0767 Pincode  :  66215  
Email :  rstumbough@sorinc.com

124 INSTRUMENTS PIPE 
FITTINGS                         

VIKAS INDUSTRIAL PRODUCTS S.R.SINGH/NAVEEN SINGH B - 2, 
SECTOR - 6,    NOIDA Phone- 
+91-9810122070 Pincode  :  
201301  Email :  
naveensingh@vsnl.com

  Works-1->S.R.SINGH/ NAVEEN SINGH  B - 
2, SECTOR - 6, -NOIDA-UTTAR PRADESH 
INDIA Phone- 0120-4352940  FAX :  0120-
4352940 Pincode  :  201301  Email :  
naveensingh@vsnl.com

125 INSTRUMENTS PIPE 
FITTINGS                         

Fluid Controls Pvt. Ltd. Sophie Y. Moochhala/Mayur 
Rajput J.V.PATEL, I.T.I CMPD, 
B.MADHUKAR MARG,  
ELPHINSTONE ROADSTN.(WR),  
MUMBAI Phone- (022) 43338000 
Pincode  :  400013  Email :  
sales@fluidcontrols.com

  Works-1->Mr. Tansen Choudhari/Mr. 
Mahesh Darekar  Shed No.8, Lonavla Indl.Co-
op.Estate Ltd,Nagargaon, -Lonavla-
MAHARASHTRA INDIA Phone- 9823951347  
FAX :  (02114) 271132 Pincode  :  410 401  
Email :  factory@hyd-air.com

126 INSTRUMENTS PIPE 
FITTINGS                         

PRECISION ENGINEERING 
INDUSTRIES

K. SITARAM/ K. SRINIVAS 
7,SIDHAPURA INDUSTRIAL 
ESTATE  S.V. 
ROAD,GOREGAON(W)  MUMBAI 
Phone- 022 42631700 Pincode  :  
400 062  Email :  peiks@vsnl.com

  Works-1->ALEX BAPTIST/ K. SRINIVAS  7. 
SIDHAPURA INDUSTRIAL ESTATE,SV ROAD, 
GOREGAON(WEST) -MUMBAI-MAHARASHTRA 
INDIA Phone- 022-42631700  FAX :  022-
40035259 Pincode  :  400 062  Email :  
srinivas@precision-engg.com

127 INSTRUMENTS PIPE 
FITTINGS                         

AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-
167A, GREATER KAILASH-II    
NEW DELHI Phone- 9810182430 
Pincode  :  110048  Email :  
niraj@aurainc.com

128 ULTRASONIC FLOW 
METERS                           

Electronet Equipments Pvt Ltd. Mr. Rajendra Nagaonkar/MD, 
Plot No. 84, 85 & 86,  Tiny 
Industrial Estate Kondhwa 
Budruk,  Pune Phone- 
9822015256 Pincode  :  411048  
Email :  ho@eeplindia.com

  Works-1-> Others Plot No. 84, 85 & 86, 
Tiny Industrial Estate, Kondhwa Budruk -
Pune-MAHARASHTRA INDIA Phone- 20-
26932039  FAX :  20-26934122 Pincode  :  
411048  Email :  ho@eeplindia.com

129 ULTRASONIC FLOW 
METERS                           

Adept Fluidyne Pvt. Ltd. Vinayak Gadre Plot No 
4,S.No.17/1-B  Kothrud Industrial 
Estate  Pune Phone- 020 
25464551 Pincode  :  411038  
Email :  info@adeptfluidyne.com

  Works-1->  Plot No 4,S.No.17/1-B Kothrud 
Industrial Estate -Pune-MAHARASHTRA india 
Phone- 020 25464551  FAX :   Pincode  :  
411038  Email :  info@adeptfluidyne.com

130 ULTRASONIC FLOW 
METERS                           

FLEXIM Flexible 
Industriemesstechnik GmbH

Boxberger Str., 4,  Berlin  Berlin 
Phone- 0049 30 93 66 76 60 
Pincode  :  12681  Email :  
info@flexim.de

  Works-1-> Others Boxberger Str. 4, -Berlin- 
GERMANY Phone- 0049 30 93 66 76 60  FAX :  
  Pincode  :  12681  Email :  info@flexim.de

131 ULTRASONIC FLOW 
METERS                           

Rockwin Flowmeter India Pvt. Ltd. B-24, Site-IV, Sahibabad 
Industrial Area    Ghaziabad, 
Phone- 9810129687 Pincode  :  
201010,  Email :  
amiya@rockwin.com

  Works-1->MR Rajiv PRAKASH  B-24, Site-IV, 
Sahibabad Industrial Area, -Ghaziabad-
UTTAR PRADESH India Phone- 9810129687  
FAX :  01202895450 Pincode  :  201010,  
Email : rajiv@rockwin.com
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132 ULTRASONIC FLOW 
METERS                           

FLASH FORGE PVT LTD Mr. Gautam Makker, 503, 'A'-
wing, Delphi,  Orchard Avenue 
Road, Powai  Mumbai Phone- 
022-42784300 Pincode  :  
400076  Email :  
hemendrapatil@f-f.co.in

Works-1-> Others M/s Endress & Hauser, 
Aurangabad, Maharastra -Aurangabad-
MAHARASHTRA INDIA Phone-   FAX :   
Pincode  :    Email :  Works-2->+ Others M/s 
Endress & Hauser, Bhiwandi,Thane -Thane-
MAHARASHTRA INDIA Phone-   FAX :   
Pincode : Email :

133 ULTRASONIC FLOW 
METERS                           

NIVUS GMBH Mr. Marcus Fischer Im Taele 2, D 
- 75031 Eppingen     Phone- 
00491712233770 Pincode  :     
Email :  
carolin.schuster@nivus.com

  Works-1->Mr. Marcus Fischer CEO Im Taele 
2, Eppingen, -Baden Wuerttemberg,-Foreign 
Country GERMANY Phone- 0049-726291910  
FAX :   Pincode  :  75031  Email :  
carolin.schuster@nivus.com

134 FLOW ELEMENT - 
ORIFICE                          

MINCO (INDIA) PRIVATE LIMITED Mr. Rajeev Vasudeva, D/35, 
TIVIM INDUSTRIAL ESTATE,  
KARASWADA, MAPUSA,  Goa, 
Phone- 9313637073 Pincode  :  
403526,  Email :  
gicdelhi@general-gauges com

  Works-1->  D/35,TIVIM INDUSTRIAL 
ESTATE, KARASWADA,MAPUSA, -Goa-Goa 
India Phone- 9320197825,  FAX :  0832-
2257262, Pincode  :  403526,  Email :  
santoshkumar@general-gauges.com

135 FLOW ELEMENT - 
ORIFICE                          

TANSA EQUIPMENTS PVT. LTD. Mr. Vardhan Tamhankar, Unit 
No35/36/41,Om Anand Industrial 
Est.  Mohanjee Sundarjee 
Road,Raghunath Nagar,  Thane 
Phone- 022-25832323 Pincode  :  
400604  Email :  
tansaindia@gmail com

  Works-1-> Others Mohanjee Sundarjee 
Road, Raghunath Nagar, Thane -Mumbai-
MAHARASHTRA INDIA Phone-   FAX :   
Pincode  :  400604  Email :  

136 FLOW ELEMENT - 
ORIFICE                          

SCIENTIFIC DEVICES (BOMBAY) 
PVT LTD,

Office no. 53, Shree Manoshi 
Complex, Plot No. 5 & 6, Sec-3,  
Ghansoli (East),  Navi Mumbai, 
Phone- 9892230623, Pincode  :  
400 701,  Email :  
sdbpl@vsnl com

  Works-1->Scientific Center, Others By-Pass 
Junction,Near Kalsekar College kausa, 
mumbra,Thane -Mumbai-MAHARASHTRA 
INDIA Phone- 022-25491409,9892230623  
FAX :   Pincode  :  400612  Email :  
sdbpl@vsnl com

137 FLOW ELEMENT - 
ORIFICE                          

Electronet Equipments Pvt Ltd. Mr. Rajendra Nagaonkar/MD, 
Plot No. 84, 85 & 86,  Tiny 
Industrial Estate Kondhwa 
Budruk,  Pune Phone- 
9822015256 Pincode  :  411048  
Email :  ho@eeplindia.com

  Works-1-> Others Plot No. 84, 85 & 86, 
Tiny Industrial Estate, Kondhwa Budruk -
Pune-MAHARASHTRA INDIA Phone- 20-
26932039  FAX :  20-26934122 Pincode  :  
411048  Email :  ho@eeplindia.com

138 FLOW ELEMENT - 
ORIFICE                          

INSTRUMENTATION LTD. KANJIKODE WEST, PALALKKAD,    
 PALAKKAD Phone- 2566127-
130,2567128 Pincode  :  678623  
Email :  
icvldil@gmail.com;fa2@ilpgt.com

  Works-1->D.SASIDHARAN, 
AGM(Works&PPC)  KANJIKODE WEST, -
PALAKKAD-KERALA INDIA Phone- 0491-
2566536  FAX :  0491-2566135 Pincode  :  
678623  Email :  
sasidharan@ilpgt.com;mraj@ilpgt.com;gireesh
@ilpgt.com, 
commercial@ilpgt.com;fa2@ilpgt.com;nazeera
@ilpgt.com;pkv@ilpgt.com;remith@ilpgt.com

139 FLOW ELEMENT - 
ORIFICE                          

HYDROPNEUMATICS PVT. LTD. Mr. DM Bichu G/B, Hill Crown 
Apts.,  College Road  Mapusa 
Phone- 0832-2360364 Pincode  :  
403507  Email :  
ajayrc@hydropneumatics.co.in

  Works-1->Mr. DM Bichu  D2/6, Bicholim 
Industrial Estate, -Bicholim-Goa India Phone- 
0832-2360364  FAX :  0832-2360368 Pincode  
:  403529  Email :  
ajayrc@hydropneumatics.co.in

140 FLOW ELEMENT - 
ORIFICE                          

Flow Star Engineering Pvt. Ltd., MR. KHALID AKHTAR/MR. TAPAN 
KUMAR JANA Plot No-7 F/2, 
Northern India Industrial  20/3, 
Mathura Road  FARIDABAD 
Phone- 9818176380 Pincode  :  
121005  Email :  
khalid@flowstar.co.in

  Works-1->MR. KHALID AKHTAR/MR. TAPAN 
KUMAR JANA  Plot No-7 F/2, Northern India 
Complex,20/3, Mathura Road -FARIDABAD-
HARYANA INDIA Phone- 0129-4069661,  FAX 
:  0129-4069663 Pincode  :  121005  Email :  
tkjana@flowstar.co.in

141 FLOW ELEMENT - 
ORIFICE                          

MICRO PRECISION PRODUCTS 
PVT. LTD.

Mr. Anil Bhati, H.B. No.-40, 
Revenue Estate,  Village-
Dudhola,Tehsil & Distt. Palwal  
FARIDABAD Phone- 
9560742713;095607427 Pincode  
:  121002  Email :  
anil bhati@wika com

  Works-1->Mr. SANJEEV CHAUHAN ,H.B. No.-
40 Others Revenue Estate, Village-Dudhola, 
Tehsil & Distt.-Palwal -Faridabad-Haryana 
India Phone- 9560742713  FAX :   Pincode  :  
121002  Email :  anil.bhati@wika.com

142 FLOW ELEMENT - 
ORIFICE                          

MINCO (INDIA) FLOW ELEMENTS 
PVT. LTD.

Mr. Raghavendra M. Kulkarni D2-
49/50, Tivim Industrial Estate,  
Karaswada  Mapusa Phone- 0832-
2257059 Pincode  :  403526  
Email :  
gicflowelement@giconindia com

  Works-1->Mr. Raghavendra M. Kulkarni Dir 
D2-49/50, Tivim Industrial Estate,Karaswada -
Mapusa-GOA INDIA Phone- 0832-2257059  
FAX :  022-24455026 Pincode  :  403526  
Email :  gicflowelement@giconindia.com
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143 FLOW ELEMENT - 
ORIFICE                          

STAR-MECH CONTROLS (I) 
PVT.LTD.

SUSHILLOTAM, SUSHILLOTAM, 
29/3A/3,  SASANE NAGAR,  
HADAPSAR,  PUNE Phone- 
02026970450 Pincode  :  411028  
 Email :  marketing@starmech.net

  Works-1->VlVEK GOTE/ MAHúNDRA 
BANSODE  Sr no.54, Plot No.ll0,Swami 
ViVekanand Industrial Est.HADAPS -PUNE-
MAHARASHTRA INDIA Phone- 02026970450  
FAX :  02026970470 Pincode  :  411028  
Email :  marketing@starmech.net

144 FLOW ELEMENT - 
ORIFICE                          

CHEMTROLS INDUSTRIES PVT. 
LTD.

Mr. K. NANDAKUMAR AMAR 
HILL,  SAKI VIHAR ROAD,  
POWAI,  MUMBAI Phone- 022-
67151261 Pincode  :  400072  
Email :  
manikandan@chemtrols.com

  Works-2->+Works -II :M/s Chemtrols Samil 
(I) Pvt. Ltd.,Plot No.F-43,44 Others Additional 
Ambernath Industrial ,M.I.D.C., Ambernath -
Thane-MAHARASHTRA INDIA Phone- 22-
67151261,9821014902  FAX :  91-22-
28571913 Pincode  :  421503  Email :  
manikandan@chemtrols com

145 FLOW ELEMENT - 
ORIFICE                          

INSTRUMENTATION ENGINEERS 
PVT LTD

SH.N.V.RAM GOPAL/MS. 
N.NIHARIKA PLOTS 1,2,3, PHASE-
III,  IDA, JEEDIMETLA  
HYDERABAD Phone- 9848407365 
Pincode  :  500055  Email :  
iedelhi@ieflowmeters.com

  Works-1->MR. A.V.MURTHY/MR. K.T. 
RAVISANKER  PLOTS 1,2,3, PHASE-III,IDA, 
JEEDIMETLA -HYDERABAD-TELANGANA 
INDIA Phone- 9885107312  FAX :  040-
23096401 Pincode  :  500055  Email :  
sales@ieflowmeters.com

146 FLOW ELEMENT - 
ORIFICE                          

DYNAFLUID VALVES AND FLOW 
CONTROLS (P) LTD.

Mr. Yogish M. Kulkarni Plot # 23, 
Udyambag,    Belgaum Phone- 
0831-4210386 Pincode  :  
590008  Email :  yogish@dyna-
fluid.com

  Works-1->Mr. Yogish M. Kulkarni Dir Plot # 
23, Udyambag, -Belgaum-KARNATAKA INDIA 
Phone- 0831-4210386  FAX :  0831-4210386 
Pincode  :  590008  Email :  yogish@dyna-
fluid.com

147 INSTRUMENT FITTINGS    HP VALVES & FITTINGS INDIA 
PVT. LTD.

S. Harichandran/P.S. Pandi B-11, 
Mugappair Industrial Estate,    
CHENNAI Phone- 044 26252537 
Pincode  :  600037  Email :  
sales@hpvalvesindia.com

  Works-1->S. Harichandran/ P.S. Pandi  B-
11, Mugappair Industrial Estate, -CHENNAI-
TAMIL NADU INDIA Phone- 044-25252537  
FAX :  044-26252538 Pincode  :  600037  
Email :  sales@hpvalvesindia.com

148 INSTRUMENT FITTINGS    AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-
167A, GREATER KAILASH-II    
NEW DELHI Phone- 9810182430 
Pincode  :  110048  Email :  
niraj@aurainc.com

149 INSTRUMENT FITTINGS    PRECISION ENGINEERING 
INDUSTRIES

K. SITARAM/ K. SRINIVAS 
7,SIDHAPURA INDUSTRIAL 
ESTATE  S.V. 
ROAD,GOREGAON(W)  MUMBAI 
Phone- 022 42631700 Pincode  :  
400 062  Email :  peiks@vsnl.com

  Works-1->ALEX BAPTIST/ K. SRINIVAS  7. 
SIDHAPURA INDUSTRIAL ESTATE,SV ROAD, 
GOREGAON(WEST) -MUMBAI-MAHARASHTRA 
INDIA Phone- 022-42631700  FAX :  022-
40035259 Pincode  :  400 062  Email :  
srinivas@precision-engg.com

150 INSTRUMENT FITTINGS    Comfit & Valve Pvt. Ltd. Mr. Jeetu Jain/Mr. Vinay Sosa 
Survey No. 23/1, Part 2,  
Ahmedabad-Mehsana Highway  
Laxmipura, Nandasan Phone- 
02764-267036/37 Pincode  :  
382705  Email :  marketing@com-
fit com

  Works-1->Miss Sonal Pithadia/Miss Pavan 
Chavda  Survey No. 23/1, Part 2, Ahmedabad-
Mehsana Highway, Laxmipura -Nandasan-
GUJARAT INDIA Phone- 8460848087  FAX :  
2764-267036/37 Pincode  :  382705  Email :  
domestic@com-fit.com

151 INSTRUMENT FITTINGS    Perfect Instrumentation Control 
(India) Pvt. Ltd.

MD Hussain Shaikh/Shahanawaz 
Khan Gala No. 168, Loheki 
Chwal,216/ 218,  Maulana Azad 
Rd. Nagpada Junction  Mumbai 
Phone- 91-9324383121 Pincode  
:  400008  Email :  
shahanawaz.khan@perfectinstru
mentation.com

  Works-1->Shahanawaz Khan  Vishweshwar 
Ind. Premises Co-op Soc. Ltd,F-18/19, 
Pradhikaran,Bhosadi MIDC -PUNE-
MAHARASHTRA INDIA Phone- 020-30694134  
FAX :  022-23013010 Pincode  :  411026  
Email :  
shahanawaz.khan@perfectinstrumentation.co
m

152 INSTRUMENT FITTINGS    Arya Crafts & Engineering Pvt. 
Ltd.

Mr.Sanjay Brahman/Mr.Shyam 
Vazirani 102, Vora Industrial 
Estate No.4  Navghar, Vasai 
Road (E)  Dist.Thane, Mumbai 
Phone- +91-250-2392246 
Pincode  :  401210  Email :  
arya@aryaengg com

153 INSTRUMENT FITTINGS    FLUIDFIT ENGINEERS PVT. LTD. Mr. Abbas Bhola Potia Building 
No. 2, Office No. 3,292,  Bellasis 
Road,Mumbai Central (East)  
Mumbai Phone- 9920044113 
Pincode  :  400008  Email :  
ab@fluidfitengg.com

  Works-1->Mr. Abbas Bhola  Unit No. 16, 
Supreme Industrial Estate,Kaman Bhiwandi 
Road,Devdal, -Vasai East-MAHARASHTRA 
India Phone- 9920044113  FAX :  
07303178243 Pincode  :  401208  Email :  
ab@fluidfitengg.com
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154 INSTRUMENT FITTINGS    VIKAS INDUSTRIAL PRODUCTS S.R.SINGH/NAVEEN SINGH B - 2, 
SECTOR - 6,    NOIDA Phone- 
+91-9810122070 Pincode  :  
201301  Email :  
naveensingh@vsnl.com

  Works-1->S.R.SINGH/ NAVEEN SINGH  B - 
2, SECTOR - 6, -NOIDA-UTTAR PRADESH 
INDIA Phone- 0120-4352940  FAX :  0120-
4352940 Pincode  :  201301  Email :  
naveensingh@vsnl.com

155 INSTRUMENT FITTINGS    Fluid Controls Pvt. Ltd. Sophie Y. Moochhala/Mayur 
Rajput J.V.PATEL, I.T.I CMPD, 
B.MADHUKAR MARG,  
ELPHINSTONE ROADSTN.(WR),  
MUMBAI Phone- (022) 43338000 
Pincode  :  400013  Email :  
sales@fluidcontrols.com

  Works-1->Mr. Tansen Choudhari/Mr. 
Mahesh Darekar  Shed No.8, Lonavla Indl.Co-
op.Estate Ltd,Nagargaon, -Lonavla-
MAHARASHTRA INDIA Phone- 9823951347  
FAX :  (02114) 271132 Pincode  :  410 401  
Email :  factory@hyd-air.com

156 INSTRUMENT FITTINGS    PANAM ENGINEERS Mr. Santosh Shukla 203, Jaisingh 
Business,Parsiwada,  Sahar 
road,Andheri(East),  Mumbai, 
Phone- 9892179529, Pincode  :  
400099,  Email :  
santosh@panamengineers com

  Works-1->Mr. Santosh Shukla Others R-
628,TTC Industrial Area, MIDC  Rabale, -Navi 
Mumbai-MAHARASHTRA India Phone- 
9821350761,  FAX :  022-27695559, Pincode  
:  400701,  Email :  
sales@panamengineers com

157 ELECTROMAGNETIC 
FLOW METER                   

V.A Valves Mr.Vishal Jain, Udyog Nagar, 
Gadaipur,    Jalandhar Phone- 
9872626376 Pincode  :  144004  
Email :  
support@fedrelflowmeters.com

  Works-1->Mr.Vishal Jain Dir Udyog Nagar, 
Gadaipur, -Jalandhar-PUNJAB INDIA Phone- 
01812601741,9872626376  FAX :   Pincode  :  
144004  Email :  
support@fedrelflowmeters.com

158 ELECTROMAGNETIC 
FLOW METER                   

Adept Fluidyne Pvt. Ltd. Vinayak Gadre Plot No 
4,S.No.17/1-B  Kothrud Industrial 
Estate  Pune Phone- 020 
25464551 Pincode  :  411038  
Email :  info@adeptfluidyne.com

  Works-1->  Plot No 4,S.No.17/1-B Kothrud 
Industrial Estate -Pune-MAHARASHTRA india 
Phone- 020 25464551  FAX :   Pincode  :  
411038  Email :  info@adeptfluidyne.com

159 ELECTROMAGNETIC 
FLOW METER                   

Electronet Equipments Pvt Ltd. Mr. Rajendra Nagaonkar/MD, 
Plot No. 84, 85 & 86,  Tiny 
Industrial Estate Kondhwa 
Budruk,  Pune Phone- 
9822015256 Pincode  :  411048  
Email :  ho@eeplindia.com

  Works-1-> Others Plot No. 84, 85 & 86, 
Tiny Industrial Estate, Kondhwa Budruk -
Pune-MAHARASHTRA INDIA Phone- 20-
26932039  FAX :  20-26934122 Pincode  :  
411048  Email :  ho@eeplindia.com

160 ELECTROMAGNETIC 
FLOW METER                   

SCIENTIFIC DEVICES (BOMBAY) 
PVT LTD,

Office no. 53, Shree Manoshi 
Complex, Plot No. 5 & 6, Sec-3,  
Ghansoli (East),  Navi Mumbai, 
Phone- 9892230623, Pincode  :  
400 701,  Email :  
sdbpl@vsnl com

  Works-1->Scientific Center, Others By-Pass 
Junction,Near Kalsekar College kausa, 
mumbra,Thane -Mumbai-MAHARASHTRA 
INDIA Phone- 022-25491409,9892230623  
FAX :   Pincode  :  400612  Email :  
sdbpl@vsnl com

161 ELECTROMAGNETIC 
FLOW METER                   

NIVO CONTROLS PVT. LTD. Mr. Praveen Toshniwal 104-115, 
Electronic Complex,    Indore 
Phone- 0731-4081305 Pincode  :  
452010  Email :  
sales@nivocontrols.com

  Works-1->Mr. S L Sadani Others 104 - 
115,Electronic Complex -Indore-MADHYA 
PRADESH INDIA Phone- 0731-4081307  FAX :  
  Pincode  :  452010  Email :  
sales@nivocontrols.com;sadanis@nivocontrols
com
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ANNEXURE-I 
 

1. REFER ELECTRICAL AND C&I SPECIFICATION FOR APPLICABLE SUB-VENDOR LIST FOR 
THE RELEVANT ITEMS. 
 

2. THE LIST OF ALL BOUGHT OUT ITEMS WITH MAKES AND COUNTRY OF ORIGIN AND 
CONTACT DETAILS OF THE MANUFACTURERS TO BE MENTIONED ALONG WITH OFFER 
TO BE SUBMITTED IN THE FORMAT ATTACHED IN SECTION III AS AN INFORMATION TO 
BHEL.  

 
3. ACCEPTANCE OF MAKES SHALL BE SUBJECT TO BHEL/ END CUSTOMER ACCEPTANCE 

DURING THE DETAILED ENGINEERING WITHOUT COST AND DELIVERY IMPLICATION TO 
BHEL. 
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I. MECHANICAL 

SI. 
NO. 

PARTICULARS QUANTITY 

1. 
Hydro-cyclones (Gypsum Primary Dewatering, 
Secondary Waste Water and any other Hydrocyclone) 

  

a. Hydro-cyclone Isolation Valve 
10% of each type OR 
1 no. whichever is higher 

b. Hydro-Cyclone 
10% of each type OR 
1 no. whichever is higher 

c. 
Hydro-Cyclone rubber lining-Feed chamber and Overflow 
chamber 

10% of each type OR 
1 no. whichever is higher 

d. Vortex finder & Apex inserts 
10% of each type OR 
1 no. whichever is higher 

   

2. Vacuum Belt Filter    

a.  Filter Cloth  6 sets  

b.  Belt 2 sets  

c.  Vacuum Box Seals  3 sets  

d.  Drive Motor  1 no.  

   

3. Vacuum Pumps  

a. Pump Impeller Assembly 1 no. 

b. Pump Bearing 1 set 

c. Seals 1 set 

d. Motor 1 no. 

e. V-belt 2 no. 

3. Vacuum Breaker Valves    

a.  Valve Assembly  1 no.  

b.  Actuator  1 no.  

   

4. Slurry Pumps  

a. Impeller Assembly 6 no. of each type and size 

b. Complete Casing 2 no. of each type and size 

c. Casing Liners (where replaceable liners are provided) 2 set* 

d. Seals 6 set of each type and size 

e. Bearings 4 no. of each type and size 

f. Motor 1 no. of each type and size 

g. Gear Box 1 no. of each type and size of pump 

h. Motor-Pump Coupling 1 no. of each type 
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5. Slurry Valves 6 nos. of each type and size 

   

6. Slurry Line Bends 6 nos. of each type and size 

   

7. Sump Pumps  

a. Complete Impeller Assembly 1 no. of each type 

b. Casing Liners 1 set* of each type 

c. Bearing 3 set 

d. Motor 4 no. of each type 

e. Pump discharge valve assembly 1 no. of each type 

e. V-belt 2 Set 

8. Horizontal Centrifugal Pumps    

a. Complete Impeller Assembly  2 nos. of each type 

b.  Casing Liners  2 set* of each type  

c.  Bearing  2 set* 

d.  Motor  1 no. of each type  

e. Pump discharge valve assembly  2 nos. of each type  

e. V-belt 3 Set 
Any change in size, material, design etc., which obviates one to one replacement of the part shall be considered a 

different type. 

*Unless otherwise stated, a set shall mean complete replacement for one equipment. 

 
Note(s): 
 

1. One set means 100% complete replacement of the particular component/equipment, as 
mentioned i.e., Set for the particular equipment, would include all components required to 
replace the item. For example, a set of bearing shall include all hardware normally required 
while replacing the bearings. It is further, intended that the assembly / sub‐assembly which 
have different orientation (like left hand or right hand, top or bottom), different direction of 
rotation or mirror image positioning or any other reasons which result in maintaining two 
different sets of the spares to be used for the subject assembly / sub‐assembly, these shall 
be considered as different types of assembly/sub‐assembly. 
 
2. Wherever the quantities have been indicated for each type, size, thickness, material, 
radius, range etc. these shall cover all the items supplied and installed. 
 
3. In case spares indicated in the list are not applicable to the particular design offered by 
the bidder, the bidder should offer spares applicable to offered design with quantities 
generally in line with the approach followed in the above list. 
 
4. Any item which is quoted as “not applicable” in the above list and is found to be 
“applicable” at a later date shall be supplied by the Bidder without any commercial 
implications. The Bidder shall note that if there in any change/ variation in equipment/ 
system during detail engineering which causes any change/ variation in the essential spares 
quantity, the same shall be supplied without any commercial implications. The price 
indicated for the mandatory spares shall be considered for the purpose of evaluation. 
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5. Mandatory spares shall not be dispatched before dispatch of corresponding main 
equipment. The spares shall be treated and packed for a long storage under the climatic 
condition prevailing at site. 
 
6. All spares supplied under this contract shall be strictly interchangeable with parts for 
which they are intended for replacements. These spares should include all mounted 
accessories like components, boards, add or items, fitting, connectors etc. and be complete 
in all respects so that the replacement of the main items by these spares does not require 
any additional item. The vendors must conform the pair to pair compatibility of each electrical 
spares modules with the modules should be supplied in the original package. All electronic 
modules should be pre-set and/or pre-programmed for ready use at site. Alternatively, 
suitable instruction sheet indicating the details of required PCB jumper position, BCD which 
is setting, EPROM/PROM listing etc should be packed along with each module. Also a 
caution mark sign should be put on all such module which needs pre-setting/pre-
programming before putting them in to service. The spare shall be treated and properly 
packed for long term storage. 
 
7. Each spare shall be clearly marked and labelled on the outside of the packing with its 
description. When more than one spare part is packed in single case, a general description 
of the contents shall be shown on the outside of such case and a detailed list enclosed. All 
cases, containers and other packages must be suitably marked and numbered for the 
purpose of identification. 
 

II. MANDATORY SPARES - CONTROL & INSTRUMENTATION 
SI. NO. PARTICULARS QUANTITY 

1.01.00  MEASURING INSTRUMENTS   

1.01.01 

(i) Transmitters of all types and model no. (for 
measurement of pressure, differential pressure, flow, 
level, temp, etc.). This shall include magnetic/ 
electromagnetic flow meter, mass flow meter also. 

10% or 1 no. of each type and 
model, whichever is more. 

1.01.02 
Temp Elements along with thermo-well (except 
winding temp elements of motor) 

10% or 2 no. of each type, model & 
length, whichever is more. 

1.01.03 
(i) Process Actuated Switches (Pressure, Differential 
pressure, flow, level, temp) (ii) Limit switches (for 
pneumatic and manual valves) 

10% or 2 no. of each type and 
model, whichever is more. 

1.01.04 
Local Gauges for Pressure, Differential pressure, flow, 
level, temp 

5% or 1 no. of each type, model 
and range, whichever is more. 

1.02.00 
OTHER RELATED CONTROL AND INSTRUMENTATION 
SYSTEMS / EQUIPMENTS 

  

 a. Set of gaskets/O-rings/ seals 
200% of each type, model, rating 
and size 

 b. Filters, light source, sensor, detector, etc. 
100% of each type, model and 
rating 

 c. 
Complete Probe with shield assembly (Not applicable 
for In situ-path) 

1 no. of each type and model 

 d. 
Electronic card assembly/ PCBs, moisture/condensate 
monitor, power supply modules 

10% of each type, model and rating 
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1.03.00 
PROCESS CONNECTION PIPING (For Impulse Piping / 
Tubing and Air Supply Piping as Applicable) 

  

a. Valves of all types and models 
10% or 1 no. of each type, class, 
size and model whichever is more. 

b. 2 way, 3way, 5way valve manifolds 
10% or 1 no. of each type, class, 
size and model whichever is more. 

c. Fittings 
10% or 1 packet of each type, class, 
size and model whichever is more. 

d. Purge meters 
5% of each model or 1 no. 
whichever is more. 

e. Filter regulators 
20% of each model or 2 nos. 
whichever is more. 

1.04.00 

CONTROL VALVES, ACTUATORS & ACCESSORIES 
(Following items shall be provided under this clause 
for all modulating control valves being supplied 
under this package 

  

a. Pneumatic and electro-hydraulic actuator assembly 
10% or 1 no. of each type, model 
and rating, whichever is more. 

b. 
Valve trim (including cage, plug, stem, seat rings,  
guide bushings etc.) 

1 set for each type of control valve. 

c. Diaphragms, O’ rings, seals etc. of all types make etc. 1 set for each type and rating  

d. Pressure Gauges of all types, make, rating etc. 
10% or 2 nos. of each type 
whichever is more 

e. Solenoid valves (if applicable) 
10% or 2 nos. of each type 
whichever is more 

f. 
Positioner units (complete unit)& accessories (link 
assembly) 

10% or 1 no. of each type 
whichever is more 

g. 
Pneumatic air-filter/Regulator of each type, make  
rating etc. 

10% or 2 Nos., whichever is more 

h. Air lock relays 
10% or 2 nos. of each type 
whichever is more 

1.05.00 
PNEUMATICS ISOLATION / BLOCK VALVES, 
ACTUATORS & ACCESSORIES (For all ON/OFF valves 
supplied under this package) 

  

a. Pneumatic actuator assembly 
10% or 1 no. of each type, model 
and rating, whichever is more. 

b. Diaphragms, O’ rings, seals etc. of all types make etc. 1 no of each type and rating 

c. 
Limit switches (complete unit) & accessories (link 
assembly) 

10% or 2 Nos., whichever is more 

d. 
Pneumatic air-filter/Regulator of each type, make 
rating etc. 

10% or 2 Nos., whichever is more 

e. Solenoid valves 
10% or 2 nos. of each type 
whichever is more 
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1.06.00 ELECTRICAL ACTUATORS   

a. Actuators 1 no of each type and rating 

b. Electronic PCB of all types 10% of each type & model 

c. Absolute Encoder (replaceable part) 5% of each type & model 

d. Electronic Torque sensor 5% of each type & model 

 
    

NOTE:     

1 
Wherever set is mentioned, one set of the spares of that item shall be for complete 
replacement of that particular item for one equipment. 

2 Any fraction of a item shall mean the next higher. 

3 

Wherever quantity has been specified as percentage (%), the quantity of mandatory spares 
to be provided by contractor shall be the specified percentage (%) of the total population of 
the plant. In case, the quantity so calculated happens to be fraction, the same shall be 
rounded off to next higher whole number. 

4 
Wherever the quantities have been indicated for each type, size, thickness, material, radius, 
range, etc., these shall cover all the items supplied and installed and the breakup for these 
shall be furnished in the bid. 

5 
In case, spares indicated in the list are not applicable to the particular design offered by the 
bidder, the bidder should offer spares applicable to offered design with quantities generally 
in line with the approach followed in the above list. 
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                                                              ANNEXURE- III 
 
1.01.00 INSPECTION AND TESTS DURING MANUFACTURE 
 
1.01.01 The method and techniques to be used by the Bidder for the control of quality during 

manufacture of all plant and equipment shall be agreed with the Owner. 
 
1.01.02  The Owner’s general requirements with respect to quality control and the required shop tests 

are set out elsewhere in this specification. 
 
1.01.03 Before any item of plant or equipment leaves its place of manufacture, the Owner shall be 

given the option of witnessing inspections and tests for compliance with the specification and 
related standards. 

 
1.01.04 Advance notice shall be given to the Owner as agreed in the Contract, prior to the stage of 

manufacture being reached, and the piece of plant must be held at this stage until the Owner 
has inspected the piece, or has advised in writing that inspection is waived.  If having consulted 
the Owner and given reasonable notice in writing of the date on which the piece of plant will 
be available for inspection, the Owner does not attend, the Bidder may proceed with 
manufacturing having forwarded to the Owner duly certified copies of his own inspection and 
test results. 

 
 The owner’s representative shall have at all reasonable times access to bidder’s or his sub-

vendor’s premises and shall have power to inspect/ examine materials and workmanship or 
equipment under manufacture. 

   
 The Bidder shall forthwith forward to the engineer duly certified copies of the Test Certificates 

in six copies (one to the Purchaser and five to the Consulting Engineer) for approval. Further 
nine (9) copies of Shop Test Certificates shall be bound with Instruction Manuals referred to 
elsewhere in the specification. 

 
 For electrical equipment, routine tests as per relevant IS/International standard as detailed in 

the specification are to be carried out on all equipments. Type tests are also to be carried out 
on selected equipment as detailed in the specifications of the electrical equipment concerned. 

 
1.01.05 Under no circumstances, any repair or welding of castings be carried out without the consent 

of the Engineer. Proof of the effectiveness of each repair by radiographic and/or other 
non-destructive testing technique, shall be provided to the Engineer. 

 
1.01.06 All the individual and assembled rotating parts shall be statically and dynamically balanced at 

the works. Where accurate alignment is necessary for component parts of machinery normally 
assembled on site, the Bidder shall allow for trial assembly prior to dispatch from place of 
manufacture. 

 
1.01.07 All materials used for the manufacture of equipment covered under this specification shall be 

of tested quality. Relevant test certificates shall be made available to the Purchaser. The 
certificates shall include tests for mechanical properties and chemical analysis of 
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representative material. Equipment or parts coming under any statutory Regulations shall be 
certified by a Competent Authority under the regulations in the specified format. 

 
1.01.08   All pressure parts connected to pumping main shall be subjected to hydraulic testing at a 

pressure of 150% of shut-off head for a period not less than 30 minutes. Other parts shall be 
tested for one and half times the maximum operating pressure, for a period not less than 30 
minutes.  

 
1.01.09   All necessary non-destructive examinations shall be performed to meet the applicable code 

requirements. 
 
1.01.10   All welding procedures adopted for performing welding work shall be qualified in accordance 

with the requirements of Section-IX of ASME code or IBR as applicable. All welded joints for 
pressure parts shall be tested by liquid penetrant examination according to the method 
outlined in ASME Boiler and Pressure Vessel code. Radiography, magnetic particle examination 
magnaflux and ultrasonic testing shall be employed wherever necessary/ recommended by the 
applicable code. At least 10% of all major butt welding joints shall be radiographed unless 
otherwise stipulated.  

 
 Statutory payments in respect of IBR approvals including inspection shall be made by the 

bidder.  Bidder’s scope shall include to preparation of all necessary documents, co-ordination 
and follow-up for above approval. Owner shall only forward assistance/endorsement of 
documents /design /drawings /reports/records to be submitted for approval as stipulated/ 
required by Statutory Authorities till registration of the unit and clearance for commercial 
operation.  

 

1.02.00 PERFORMANCE TESTS AT SITE 

 
1.02.01  The full requirements for testing the system shall be agreed between the Owner and the 

Bidder prior to Award of Contract.  The completely erected System shall be tested by the 
Bidder on site under normal operating conditions. The Bidder shall also ensure the correct 
performance of the System under abnormal conditions, i.e. the correct working of the various 
emergency and safety devices, interlocks, etc. 

 
1.02.02   The Bidder shall provide complete details of his normal procedures for testing, for the quality 

of erection and for the performance of the erected plant. These tests shall include site 
pressure test on all erected pipe work to demonstrate the quality of the piping and the 
adequacy of joints made at site. 

 
1.02.03   The Bidder shall furnish the quality procedures to be adopted for assuring quality from the 

receipt of material at site, during storage, erection, pre-commissioning to tests on completion 
and commissioning of the complete system/equipment. 

 
All Statutory testing / clearance is in Bidder’s scope including payment of all fees, etc. as 
required. 
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1.03.00 SPECIFIC INSPECTION REQUIREMENT FOR COMPONENTS/EQUIPMENTS 

1.  Hydro-cyclones 

a.  Visual 

b.  Dimensional etc. 

2.  Pumps : 

c.  All pressure parts shall be hydraulically tested at 150% of the shut-off head or 200% of 
rated head, whichever is higher for 30 minutes. No leakage is allowed. 

d.  Impeller and rotor shall be first statically balanced and then dynamically balanced 
according to ISO 1940 (in the case of impellers this shall be done before and after 
mounting of the service rotor shaft). 

e.  Vibration levels measured on the non-rotating parts shall not exceed the zone limit “B” 
as defined in ISO 10816 at steady conditions and shall not exceed the zone limit “C” as 
defined in ISO 10816 at transient conditions. 

f.  List of Non-Destructive test over and above the material test are as follows: 
Casing: Material test, Magnetic particle (MPI), DP and Hydro test, as applicable 
Impeller- DPT and MPI as applicable 
Shaft- Ultrasonic (UT), DPT and MPI 
Sleeve- DP and Hardness test/ Manufacturer’s recommendation 
Mechanical Seal- Manufacturer’s recommendation. 
Base Plate- Stress relieving of weld.  
Replaceable Rubber liner-  Shore Hardness, Class and Type certificate 

g.  Vibration test and Noise level test shall be witnessed at shop. (as already stated above.) 

h.  
Mechanical running and the performance test shall be conducted for Pump at the 
Bidder’s works before dispatch or where the test facilities are available. All pumps to be 
performance tested as per Hydraulic Institute Standard/Indian Standard. Performance 
test to include check for noise, vibration level and temperature rise. 

i.  
The Bidder shall conduct performance test for the remaining pump and submit the 
reports. 

     3. Vacuum Belt Filters: 

a.  Impeller, casing and shaft of vacuum pumps shall be tested for chemical and mechanical 
properties as per relevant standard. All plates above 40 mm shall be 100% Ultrasonically 
tested. 

b.  UT on shaft (if greater or equal to 40mm) and impeller shall be carried out. 

c.  All vacuum pumps shall be tested at shop for capacity, power, pressure, efficiency, noise 
and vibration etc. 

d.  Filter cloths and belts shall be tested for physical properties as per relevant Standard. 
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4. General Inspection Requirements to be considered are as below: 

1.  
Sl.No. Item Inspection & Test Item Remarks 

1.  Hydro-cyclones Material certificate check  

Dimensional Inspection  

2.  Pumps  Material certificate check Shaft & impeller only 

Dimensional inspection  

Non-destructive testing DPT on shaft & impeller 

Hydrostatic test  

Balancing Test  Static & dynamic 

Performance test Incl. Noise & Vibration 

3.  Motors Material certificate check  

Non Destructive Testing  

Dimensional inspection  

Balancing Test  Static & dynamic 

Function test  

4.  Vacuum Belt filter 
(with Accessories)  

Material certificate check  

Dimensional inspection  

Function test Short time no load test  

5.  Vacuum Receiver Material certificate check  

Dimensional inspection  

Hydrostatic Test  

6.  Belt Filter Vent Fan Material certificate check  

Dimensional inspection  

Performance Test  

7.  Conveyor & Silo 
Extraction Device 

Material certificate check  

Dimensional inspection  

Function Test Short time no load test 

8.  Rubber lining Pipe Dimensional inspection  

Visual Inspection  

Spark Test  

9.  Flow Nozzles Material certificate check  

Dimensional Inspection  
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10.  Control Panel Insulation Resistance Test  

Dielectric Strength Test  

Function Test  

Dimensional Inspection  

11.  Control valve & 
valves 

Material certificate check  

Hydrostatic test  

Seat leak test  

Function test  

Dimensional Inspection  

12.  RTD Material certificate check  

Performance test  

Hydrostatic test  

13.  Shut off valve Material certificate check  

Hydrostatic test  

Seat Leak test  

Function Test  

Dimensional Inspection  

14.  Flow meter Material certificate check  

Calibration Test  

Dimensional Inspection  

Hydrostatic test  

15.  Butterfly Valve Material Certificate check  

Non-destructive testing  

Hydrostatic test  

Operation test  Motorized valve only 
 

2.  
Valves and Specialties shall be tested as per relevant standards / codes. Seat Leakage and 
hydraulic test to be carried out as per relevant standards /codes. 

3.  Pipes and fittings shall be tested as per relevant standards/ codes 

4.  

MQP (Manufacturing Quality Plan) shall be submitted by the bidder along with the 
technical offer. Above mentioned item-wise inspection requirement is tentative only and 
shall be mutually discussed and finalized during detail engineering. 
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5.  

Bidder shall furnish written copies of shop production, fabrication and quality test 
procedures and drawings to be used for review by BHEL / BHEL’s Customer prior to 
manufacture. Inspection of above mentioned tests by BHEL/ BHEL’s Customer 
representative at bidder’s works is envisaged 

6.  
The Bidder shall furnish performance test procedure along with standard. The test 
procedure will be reviewed and approved by the BHEL / BHEL’s Customer. 

7.  

A dynamic balancing certificates stating that the rotating assembly has been balanced 
dynamically shall be sent to BHEL/ BHEL’s Customer within one (1) week of the successful 
completion of balancing. 

8.  Vibration levels shall be measured during shop running/performance tests. 

9.  
For surfaces with rubber lining, Welding shall be visually inspected to verify the absence 
of rough area and unacceptable transition between surfaces which prevent the adequate 
adherence of rubber. The acceptance criteria shall be as per latest standard. 

10.  
For surfaces with rubber lining, degree of cleaning shall be visually checked before the 
application of the coating. There must be no area with oxidation, dirt or partially or 
generalized corrosion defects. 

11.  
Test certificates shall be issued for each lot of raw material used in the coating, 
corresponding to specific weight and traction resistance. 

12.  
For surfaces with rubber lining, adherence test shall be conducted on production 
samples. Adherence test shall be conducted on the actual surface through hammering. In 
order to verify the absence of air pockets (or) surface without adherence. 

13.  
For surfaces with rubber lining, Coating thickness shall be checked at 100%. A High 
voltage porosity test will be conducted on 100 % of the coated surface.  

14.  
Equipment shall not be released for shipment, until shop tests data and performance 
tests curves have been approved by Owner.  

15.  
Bidder should furnish performance guarantee as per applicable standard guarantee for 
the design, manufacture, material and safe operation of the equipment’s.  

16.  
BHEL/BHEL’s Customer of their authorized third party inspection agency representative 
shall witness the test at Bidder's works and a notice of minimum three (3) weeks shall be 
given for attending the inspection.  

17.  

Bidder to arrange all calibrated gauges, Instruments during inspection at works and also 
during performance test at site. 

All inspection, measuring and test equipment(s) used by Bidder shall be calibrated (at 
accredited laboratory, as applicable) periodically depending on its use and criticality of 
the test/measurement to be done. The Bidder shall maintain all the relevant records of 
periodic calibration and instrument identification, and shall produce the same for 
inspection by the Owner. Wherever asked specifically, the Bidder shall re-calibrate the 
measuring/test equipment in the presence of Project Manager/Inspector. 

18.  
Mechanical running test shall be carried out for Vacuum Belt Filter, Vacuum Pump & Belt 
Filter Wash Pump. Bidder to arrange Motor for the shop test and inspection. 

19.   

In case, order is placed on a foreign vendor (i.e. supplies from outside India), vendor will 
tie-up with BHEL approved inspection agency on their own cost and carry out inspection 
as per the Quality Plan approved by BHEL/ BHEL’s Customer. Vendor shall furnish BHEL 
the inspection reports and other documents required as per approved Quality plan duly 
signed by the Inspection Agency after their witness for our review and acceptance. 
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                                                                 QAP FORMAT 
 

PROJECT: 

VENDOR : 

 SL COMPONENT /OPERATION CHARACTERISTICS 

CHECKED

CATEGORY TYPE /METHOD EXTENT REFERENCE ACCEPTANCE FORMAT REMARKS

NO OPERATIONS OF CHECK OF CHECK DOCUMENTS NORMS OF RECORD P W V

1 2 3 4 5 6 7 8 9 11

Legend: 1. BHEL 2. Vendor 3. Sub-Vendor

QP No CQS/SQP/31 Signature Date

Name

Page No 1 of 1 Party

Rev   

Customer/Consultant Bhel Vendor

10

AGENCY

BHARAT HEAVY ELECTRICALS LIMITED

CORPORATE QUALITY ASSURANCE

SYSTEM : 

ITEM :

 
 
 
A Quality Plan Doc No. PE-V0-457-571-A10 is enclosed with this specification for 
reference of the bidder. The Quality Plan shall be finalized during the detailed 
engineering. 
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BHEL   BIDDER/ SUPPLIER 

 

FOR CUSTOMER REVIEW & APPROVAL 

ENGINEERING QUALITY Sign & Date  Doc No:  

 Sign & Date Name  Sign & Date Name Seal   Sign & Date Name Seal 

Prepared 
by: 

 RAJESH 
RANJAN 

Checked 
by: 

 ASHISH 
PANIGRAHI 

Reviewed 
by: 

   

Reviewed 
by: 

 PANKAJ KR 
KAPSIMAY 

Reviewed 
by: 

 RK  JAISWAL Approved 
by: 

  

 
                                                                                                                                                                                                                 

SL 

NO. 

COMPONENT & 

OPERATIONS 

CHARACTERISTICS 

 

CLASS 

 

TYPE OF 

CHECK 

QUANTUM 

OF CHECK 

REFERENCE 

DOCUMENT 

ACCEPTANCE 

NORMS 

FORMAT OF 

RECORD 

AGENCY REMARKS 

 

1 2 3 4 5 6 7 8 9 * 

D 

**  

M C/  N  M C N  

1.0 RAW MATERIAL (*Material shall be as per Drawing) 
1.1 Vacuum pump Physical & 

Chemical for 
impeller, casing, 
shaft. 

MA Physical 100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

TC  P V V NOTE-5  

NDT of Impeller, 
casing, shaft, 
sleeve 

MA DPT 100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR  P V V NOTE-5 

Balancing of 

Rotating Parts 

MA Static & 

Dynamic 

Balancing 

100% 100% ISO 1940 

Gr.6.3 

ISO 1940 

Gr.6.3 

IR  P V V NOTE-5 

NDT of Impeller & 
Shaft 

MA UT 100% 100% ASTM A 
388/ASME 
sec.V 

ASTM A 
388/ASME 
sec.V 

IR  P V V UT of shaft ≥ɸ 40mm  
NOTE-5 

1.2 Speed reducer Visual, 
dimensional, Run 
test including oil 
leakage, Temp. 

MA Visual  100% 100% Approved 
Drawing/ 
Data sheet  

Approved 
Drawing/ 
Data sheet  

IR  P V V  
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ENGINEERING QUALITY Sign & Date  Doc No:  

 Sign & Date Name  Sign & Date Name Seal   Sign & Date Name Seal 

Prepared 
by: 

 RAJESH 
RANJAN 

Checked 
by: 

 ASHISH 
PANIGRAHI 

Reviewed 
by: 

   

Reviewed 
by: 

 PANKAJ KR 
KAPSIMAY 

Reviewed 
by: 

 RK  JAISWAL Approved 
by: 

  

 
                                                                                                                                                                                                                 

SL 

NO. 

COMPONENT & 

OPERATIONS 

CHARACTERISTICS 

 

CLASS 

 

TYPE OF 

CHECK 

QUANTUM 

OF CHECK 

REFERENCE 

DOCUMENT 

ACCEPTANCE 

NORMS 

FORMAT OF 

RECORD 

AGENCY REMARKS 

 

1 2 3 4 5 6 7 8 9 * 

D 

**  

M C/  N  M C N  

rise, Noise level 
and vibration 

1.3 AC Drive Type, Make, 
Rating, Routine 
test. 

MA Visual  100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

TC  P V V REFER ELECTRICAL QP 
FOR DETAILS 
NOTE-5 

1.4 Belt Visual & review of 
test certificate 
(Tensile, 
Elongation, 
Thickness) 

MA Visual 100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

TC  P V V  

1.5 Filter Cloth Physical 
Properties 
(Tensile, 
Elongation, 
Thickness, air 
permeability test, 
etc.) 

MA Physical 100% 100% Approved 
Drawing/Data 
sheet  

Approved 
Drawing/Data 
sheet  

TC  P V V  

1.6 
 
 

Water Pump/ 
Slurry Pump 

Chem. & Mech. 
Properties of 
Impeller, Casting, 

MA Chemical 
Mechanical 

100% 100% Approved 
Drawing/Data 
sheet/Relevan

Approved 
Drawing/Data 
sheet/Relevan

 TC  P V V UT of shaft ≥ɸ 40mm  
*Lining if applicable 
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Shaft, Lining*  t Standard t Standard 

Balancing of 
Rotating Parts 

MA Static & 
Dynamic 
Balancing 
 

100% 100% ISO 1940 
Gr.6.3 

ISO 1940 
Gr.6.3 

IR  P V V  

Hydro test of 
casing 

MA Static pressure 
testing 

100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR  P V V Hydrostatic testing of 
casings for 30min.at 1.5 
times of shut-off head or 
2 times pump rated head 
which ever higher. 

NDT of Impeller, 

casing, shaft, 

sleeve 

MA DPT 100% 100% Approved 

Drawing/Data 

sheet 

Approved 

Drawing/Data 

sheet 

IR  P V V  

NDT of Impeller & 

Shaft 

MA UT 100% 100% ASTM A 

388/ASME 

sec.V 

ASTM A 

388/ASME 

sec.V 

IR  P V V UT of shaft ≥ɸ 40mm 
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1.7 Hydro cyclone Visual & 
Dimension 

MA Visual & 
Measurement 

100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR  P W V NOTE-5 

1.8 Valves (Control 
valve & Butterfly 
Valve etc*) 

Material 
certificate  
Hydrostatic test 
Seat leak test 
Function test 
DimensionS 

MA Visual 100% 100% Approved 

Drawing/Data 

sheet 

Approved 

Drawing/Data 

sheet 

IR  P V V *As applicable 
NOTE-5 
 

1.9(a) Rubber 
Composition 

Material content   MA Chemical 1/Batc
h 

1/Batc
h 

Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

COC  P V V  

1.9(b) Rubber lining Spark test at 
accessible area 

MA Inspection 
check 

100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR  P W V Spark test 10-12.5KV min. 

1.10 LT Motor Make, Rating, 
Type, Routine 
Test, Paint 

MA Visual  100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

IR  P V V For Motor up to 30KW 
COC Will be submitted. 
NOTE-5 
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1.11 Junction Box Type Test- 
Enclosure 
Protection Test 

MA Visual One 
of 
Design 

One 
of 
Design 

IS:60529 IS:60529 IR  P V V NOTE-5 

1.12 Instruments 
(Transmitters, 
Switches, Gauges, 
RTD etc.) 

COC/Functional 
Check 

MA Visual 100% 100% Approved 
Drawing/Data 
sheet 

Approved 
Drawing/Data 
sheet 

TC  P V V  
 
 

2.0 FINAL INSPECTION(Vacuum belt filter assembly) 

2.1 Vacuum belt filter 
assembly 

Dimensional MA Dimensional 100% 100% Approved 
Drawing  

Approved 
Drawing  

IR  P W W  

Run test(for 30 
minutes) 

MA Visual, 
Measurement 

100% 100% Approved 
Drawing  

Approved 
Drawing  

IR  P W W  

2.2 All components 
required paints. 
 
 

Paint Finish,  
Paint Thickness, 
High voltage 
porosity test 

MA Measurement 
 

100% 100% Approved 

Drawing/Data 

sheet 

Approved 

Drawing/Data 

sheet 

IR  P W V  
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2.3 Vacuum pump/ 
Water Pump/ 
Slurry Pump 

Capacity, power, 

pressure, 

efficiency, noise, 

vibration, 

temperature rise 

MA Measurement 100% 100% Approved 

Drawing/Data 

sheet 

Approved 

Drawing/Data 

sheet 

IR  P W V NOTE-5 

3 VACCUM TANK (RAW MATRIAL INSPECTION) 

3.1 Plates for shell and 
dished ends & 
structural 

Chemical & 
Physical 

MA Chemical & 
Physical 

1 
/Heat 

1 
/Heat 

Approved 
Data Sheet 
/Drawing 

Approved 
Data Sheet 
/Drawing 

TC  P V V  
 
 
 

4.0 IN PROCESS CONTROLS 

4.1 Welding (As 
applicable) 

WPS,PQR,WPQ CR Visual 100% 100% ASME Sec, 
IX/Relevant 
Standard 

ASME Sec, 
IX/Relevant 
Standard 

Report  P V V  
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4.2 Stress Relieving  Physical MA Physical 100% 100% Relevant 
Standard/Ma
nufacturer 
standard 

Relevant 
Standard/Ma
nufacturer 
standard 

HT chart  P V V As applicable 

4.3 All Weld Weld Quality  MA DPT 10% 10% Relevant 
Standard 
/ASME Sec –
VIII Div.1 

Relevant 
Standard 
/ASME Sec –
VIII Div.1 

IR  P W V  

4.4 Weld quality of 
circumferential & 
longitudinal seams 

Weld Defect CR RT- Review of 
documents 

10%  10%  Relevant 
Standard 
/ASME Sec –
VIII Div.1 

Relevant 
Standard 
/ASME Sec –
VIII Div.1 

IR  P V V  
 
 
 

5.0 FINAL INSPECTION(Complete System) 
5.1 Complete System Dimensional  MA Dimension 100% 100%   Approved 

Drawing 
 P W V NOTE-5 

Nozzle 
Orientation 

CR Dimension 100% 100% Approved 
Drawing 

Approved 
Drawing 

IR  P W V NOTE-5 
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M C/  N  M C N  

Hydro Test CR Hydro Test 100% 100% 2X working PR 
or 1.5x design 
PR Whichever 
is higher for 
30 minutes  

2X working PR 
or 1.5x design 
PR Whichever 
is higher for 
30 minutes  

IR  P W V NOTE-5 

Pneumatic Test of 
RF pads for 
soundness 
/leakages 

CR  Pneumatic Test 100% 100% ASME SEC –
VIII /appd. 
Drg/appd. 
Datasheet 

ASME SEC –
VIII /appd. 
Drg/appd. 
Datasheet 

IR  P W  V *as applicable  
NOTE-5 

5.2(a) Rubber Lining of 
tank 

Spark test MA Electrical 100% 100% Technical 
Spec/ 
Relevant 
standard 

Technical 
Spec/ 
Relevant 
standard 

IR  P V V Spark test 10-12.5KV min. 

5.2(b) Rubber Lining of 
tank 

Hardness testing MA Physical 100% 100% Technical 
Spec/ 
Relevant 
standard 

Technical 
Spec/ 
Relevant 
standard 

IR  P W V Shore hardness value 
shall be within 60. 
NOTE-5 

5.3 Junction Box Insulation 
Resistance Test 
High Voltage Test 

MA Electrical 100 %  10% Approved 
Drawing 

Approved 
Drawing 

IR  P W V NOTE-5 
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5.4 Painting & Marking Paint Finish,  
Thickness, 
HV porosity test 

MA Visual 100% 100% Appd. Drg 
/Data Sheet 

Appd. Drg 
/Data Sheet 

IR  P V V NOTE-5 

5.5 Packing Proper Packing MA Visual 100% 100% Technical 
Spec 

Technical 
Spec 

Packing 
List 

 P V V NOTE-2,5 

5.6 Quality Dossier Document MA Visual 100% 100% Compilation 
of documents 

Compilation 
of documents 

Quality 
Dossier 

 P V V  

 
LEGENDS: 

*RECORDS, INDENTIFIED WITH "TICK"(√) SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA DOCUMENTATION, 
** M: SUPPLIER/ MANUFACTURER/ SUB-SUPPLIER, C: MAIN SUPPLIER/ BHEL/ THIRD PARTY INSPECTION AGENCY, N: CUSTOMER, 
P: PERFORM, W: WITNESS, V: VERIFICATION, AS APPROPRIATE 
MA: MAJOR, MI: MINOR, CR: CRITICAL 
IR: INTERNAL REPORT D: DOCUMENTATION 
RT: RADIOGRAPHY TEST      UT: ULTRASONIC TEST      DPT: DIE PENETRANT TEST 

NOTE: 

1. ORIGINAL TCS/ PHOTOCOPIES CERTIFIED IN ORIGINAL BY MILL SHALL BE FURNISHED FOR REVIEW. 
2. PACKING PHOTO GRAPH IS TO BE SUBMITTED TO BHEL BEFORE DISPATCH. 
3. BHEL RESERVES THE RIGHT FOR CONDUCTING REPEAT TEST, IF REQUIRED. 
4. DURING TESTING ONLY CALIBRATED MEASURING AND TESTING INSTRUMENT IS TO BE USED AND. CALIBRATION CERTIFCATES ARE NEEDED TO BE FURNISHED DURING 

INSPECTION. 
5. THESE TESTS/CHECKS ARE INDICATIVE ONLY. FURTHER TESTS MAY BE ADDED BASED ON END CUSTOMER REQUIREMENT AND WILL BE FINALISED DURING DETAILED 

ENGINEERING 
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Sl.No. Drawing/Document Title NPGCPL/BHEL Drawing No. 

1. General Arrangement of Dewatering building 0370-109-PVM-B-047 

2. P&ID - Legends & Notes 
0370-109-PVM-F-020 

(Sheet 1 & 2 of 15) 

3. P&ID - Primary Hydrocyclone 
0370-109-PVM-F-020  

(Sheet 3 & 4 of 15) 

4. P&ID of Vacuum Belt filter 
0370-109-PVM-F-020 
(Sheet 5 to 10 of 15) 

5. Filtrate Extraction Pump Scheme PE-FEP-00 

6. P&ID of Secondary Hydrocyclone  
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7. Plant Layout of FGD System 0370-109-PVM-F-044 
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Painting Scheme for FGD System, Booster Fan and Gates 
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Drawings/Drawings to be submitted by the bidder 
 

Sl.No. Document required after award of contract  
No. of hard copies 

after award of 
contract 

Submission 
time* 

1. Drawing Schedule 6 2 

2. Plot Plan & Layout  6 2 

3. Process Flow Diagram (**) 6 2 

4. Equipment List 6 2 

5. Utility Consumption 6 2 

6. Chemical List 6 2 

7. Duly filled technical datasheet (**) 6 2 

8. P & I Diagram (**) 6 2 

9.  Performance Test Procedure & Report 6 8 

10.  Outline Drawing of Equipments (**) 6 6 

11. Fabrication Drawing of Equipments 6 8 

12. Warranted Performance curve of Machinery 6 6 

13. Platform Drawing 6 6 

14. Line Index 6 6 

15. Piping Material Specification 6 6 

16. Piping Arrangement Drawing (**) 6 6 

17. Piping Support Arrangement Drawing 6 6 

18. Isometric Drawings 6 4 

19. Data sheet of Piping Parts 6 6 

20. Valve Drawing 6 8 
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21. Instrument Schedule List 6 8 

22. Instrument Function Loop Diagram 6 8 

23. Interlock and Operation Description 6 8 

24. Interlock/ Sequence Logic Diagram 6 8 

25. Instrument Power Supply Diagram 6 8 

26. Instrument Set Point List 6 8 

27. Instrument Data Sheet 6 8 

28. Valve Data Sheet, including On-Off Valve 6 8 

29. Nozzle Elevation Plan for Level Instrument 6 8 

30. Specification and Drawing of Instrument 6 8 

31. Instruction Manual for Instrument 6 12 

32. Local Control Panel Specification 6 8 

33. Local Control Panel Drawing 6 8 

34. Cable Duct/Tray Routing Plan 6 8 

35. Fabrication Drawing for Cabinet Duct/Tray 6 8 

36. Plot Plan of Field Instrument 6 8 

37. Layout of Instrument Wiring 6 8 

38. 
Layout of Instrument Air Supply Piping and Signal 
tubing 

6 8 

39.  Hook-up Drawing for Instrument 6 8 

40. Instrument Connection List 6 8 

41. Instrument Cable Schedule 6 8 

42. Parts Drawing for Instrument Installation Materials 6 8 

43. Calculation Sheet for Flow Instrument 6 8 
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44. Motor List (**) 6 8 

45. Motor Data Sheet (**) 6 8 

46. Outline drawing of Motors (**) 6 8 

47. Electrical Loading Data 6 8 

48. Drawing of Foundation of Equipment(s) 6 6 

49. Painting Specification 6 10 

50. Sub-Vendor List (**) 6 4 

51. 
Detail drawings indicating the dimensions of the 
equipments.   

6 6 

52. Detail drawings indicating the piping layouts 6 6 

53. Detail drawing of Gypsum dewatering building (**) 6 6 

54. Erection drawings 6 8 

55. Operation & Maintenance (O&M) Manual  6 12 

56. Civil Loading details (**) 6 4 

 
General Document(s) to be submitted by Bidder 
 

Sl.No. Document required after award of contract  
No. of hard copies after 

award of contract 
Submission 

time* 

1. Manufacturing Schedule 6 4 

2. Quality plan & Safety Requirement (**) 6 4 

3. Supply Item List for Package Verification at Site 6 12 

4. Packing List 6 12 

5. Transportation and Storage Specification 6 10 

6. Shop Inspection Specification 6 10 

7. Shop Inspection Report 6 12 
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8. Site Inspection Specification 6 12 

9.  Site Inspection Report 6 14 

10.  Progress Report 6 4 

11. Consumable Parts List 6 6 

12. Lubricant List 6 6 

13. Special Tool List 6 6 

14. Spare Parts List for Erection 6 6 

15. Spare Parts List for Commissioning 6 8 

16. Spare Parts List for 2 years of Operation 6 8 

17. Construction Work Specification 6 10 

18. Construction Manual List 6 10 

 

 *Within No. of Weeks after the placement of LOI/PO 
 ** The drawings marked (**) in the list may be considered as Primary. 

Notes:   

1. The above drawing list is tentative and shall be finalized with the successful bidder after 

placement of order. While some of the drawings indicated above may not be applicable, some 

additional drawings may also be required based on scope of work.  
2. Drawings shall be prepared in Auto-Cad latest edition. Required no. of hard and soft copies 

(editable) of the drawings shall be furnished as per requirement specified elsewhere in the 
specification. 

3. Only manual calculation with authentic supporting literature (e.g. extracts of hand Book/ 
standard/codes) shall be acceptable. All design calculations and drawings shall be in SI 

system only.  

4. All the drawings and documents including general arrangement drawing, data sheet, 
calculation etc. to be furnished to the customer during detailed engineering stage shall 

include / indicate the following details for clarity w.r.t. Inspection, construction, erection and 
maintenance etc.: 

a) All drawings and documents shall indicate the list of all reference drawings including 

General Arrangement. 

b) All drawings shall include / show plan, elevation, side view, cross-section, skin section, 

blow-up view; all major self-manufactured and bought out items shall be labeled and 
included in BOQ / BOM in tabular form. 

c) Painting schedule shall also be made as a part of general arrangement drawing of each 
equipment / items indicating at least 3 trade names. 
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d) All the drawings required to be furnished to customer during detailed engineering 
stage shall include technical parameters, details of paints and lubrication, hardness and 

BOQ / BOM in tabular form indicating all major components including bought out items 
and their quantity, material of construction indicating its applicable code / standard, 

weight, make etc. 

e) Drawings/ documents to be submitted for purchaser’s review/ approval shall be under 
Revision A, B, C… etc. while drawings /documents to be submitted thereafter for 

customer’s approval after purchaser’s approval shall be under R-0, 1, 2, 3 …. etc.  

f) Drawings and documents not covered above but required to check safety of machines/ 

system, shall be submitted during detailed engineering stage without any commercial 
implication. 

g) All drawings shall include "B.O.M" and indicate quantity, material of construction, make 

along with IS/BS No., Technical parameters, dimensions, hardness, machining symbol 
and tolerance, requirement of radiography and hydraulic tests, painting details, 

elevation, side view, plan, skin section and blow-up view for clarity. 

h) All drawings shall be prepared as per BHEL's title block and shall bear BHEL's drawing 

No. Documents marked for submission to BHEL’s Customer shall also bear BHEL's 

Customer’s drawing No. 

i) 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. 

j) Bidder to follow the following the drawing submission schedule: 

k) 1st submission of drawings from date of LOI as per the submission schedule. 

l) Every revised submission incorporating comments – within 7 days. 

m) Bidder to submit revised drawings complete in all respects incorporating all comments. 

Any incomplete drawing submitted shall be treated as non-submission with delays 
attributable to bidder’s account. For any clarification/ discussion required to complete 

the drawings, the bidder shall depute his personal to BHEL for across the table 

discussions/ finalizations/ submissions of drawings. 
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1.0 PACKING AND FORWARDING 

1.  
Proper packing to be ensured. 
 
Indigenous Supply: Gypsum Dewatering System & sub system assembly shall be wrapped in 
polythene bags & packed in a strong rigid wooden crate. Rain water should not enter into 
the pump internals during storage in the outer yard of power plant. 
 
Imported Supply: All imported supply should be packed as per Sea worthy packing standards 
Annexure-VII of this sub-section. All imported items should have Sea worthy packing. Liberal 
packing materials and struts shall be provided to arrest rolling and to protect from transit 
damages. 

2.  Equipment and process materials shall be packed and semi-knocked down, to the extent 
possible, to facilitate handling and storage and to protect bearings and other machine 
surfaces from oxidation. Each container, box, crate or bundle shall be reinforced with steel 
strapping in such a manner that breaking of one strap will not cause complete failure of 
packaging. The packing shall be of best standard to withstand rough handling and to provide 
suitable protection from tropical weather while in transit and while awaiting erection at the 
site. 

3.  
Equipment and materials in wooden cases or crates shall be properly cushioned to 
withstand the abuse of handling, transportation and storage. Packing shall include 
preservatives suitable to tropical conditions. All machine surfaces and bearings shall be 
coated with oxidation preventive compounds. All parts subject to damage when in contact 
with water shall be coated with suitable grease and wrapped in heavy asphalt or tar 
impregnated paper. 

4.  
The entire system has to be supplied in containers and it should be suitable for storing in the 
outer yard of the plant for a minimum period of 12 months. Crates and packing material 
used for shipping will become the property of owner (NPGCL). 

5.  
Packaging or shipping units shall be designed within the limitations of the unloading facilities 
of the receiving ports and the ship will be used. It shall be the bidder’s responsibility to 
investigate these limitations and to provide suitable packaging and shipping to permit 
transportation to site. 

6.  
Packing (tare) shall be part of the equipment cost and shall not be subject to return. The 
packing should ensure integrity and cohesiveness of each delivery batch of equipment 
during transportation. In case of equipment assemblies and unit’s delivery in the packing of 
glass, plastics or paper the specification of packing with the material and weight 
characteristics are to be indicated. 

7.  
Each package should have the following inscriptions and signs stenciled with an indelible ink 
legibly and clearly:  

a. Destination 

b. Package Number 

c. Gross and Net Weight 

d. Dimensions 

e. Lifting places 

f. Handling marks and the following delivery marking 
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8.  
Each package or shipping units shall be clearly marked or stenciled on at least two sides with 
the DETAILED SHIPPING ADDRESS –TO BE PROVIDED LATER. 
In addition, each package or shipping unit shall have the symbol painted in red on at least 
two sides of the package, covering one fourth of the area of the side. 

9.  
Each part of the equipment which is to be shipped as a separate piece or smaller parts 
packed within the same case shall be legibly marked to show the unit of which it is part, and 
match marked to show its relative position in the unit, to facilitate assembly in the field. Unit 
marks and match marks shall be made with steel stamps and with paint. 

10.  
Each case shall contain a packing list showing the detailed contents of the package. When 
any technical documents are supplied together with the shipment of materials no single 
package shall contain more than one set of such documents. Shipping papers shall clearly 
indicate in which packages the technical documents are contained. 

11.  
The case number shall be written in the form of a fraction, the numerator of which is the 
serial number of the case and the denominator the total number of case in which a 
complete unit of equipment is packed. 

12.  
Wherever necessary besides usual inscriptions the cases shall bear special indication such as 
“Top”, “Do not turn over”, “Care” , “Keep Dry” etc. as well as indication of the center of 
gravity (with red vertical lines) and places for attaching slings (with chain marks). 

13.  
Marking for Safe handling: To ensure safe handling, packing case shall be marked to show 
the     following: 

a. Upright position 

b. Sling position and center of Gravity position 

c. Storage category 

d. Fragile components ( to be marked properly with a clear warning for safe handling) 

14.  
Each crate or package is to contain a packing list in a waterproof envelope. All items are to 
be clearly marked for easy identification against the packing List. All cases, packages etc. are 
to be clearly   marked on the outside to indicate the total weight where the weight is 
bearing and the correct position of the slings are to bear an identification mark relating 
them to the appropriate shipping documents. All stencil marks on the outside of                                               
cases are either to be made in waterproof material or protected by shellac or varnish to 
prevent obliteration in transit. 

15.  
The packing slip shall contain the following information: - 

Customer name, Name of the equipment, Purchase Order number with Date, Address of the 
delivery site, Name and Address of the Sender, Serial Number of pump & accessories, BHEL 
item Code, Gross Weight and Net weight of Supplied items. 

16.  
Prior to transport from manufacturer’s work to destination, components of the unit shall be 
completely cleaned to remove any foreign particles. Flange faces and other machined 
surfaces shall be protected by an easily removable rust preventive coating followed by 
suitable wrapping.  

17.  
All necessary painting, corrosion protection & preservation measures shall be taken as 
specified in painting schedule. Supplier shall consider the coastal environment zone which is 
defined as “very severe” during final finishing/shipping. 

18.  
Successful bidder shall furnish the detail packing /shipment box details with information like 
packing box size, type of packing, weight of each consignment, sequence no. of dispatch, no. 
of consignment for each deliverable item against each billing break up units/ billable blocks. 
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Without these details the BBU shall not be approved during detail engineering.  

Also, complete billing break-up with above mentioned details shall be submitted to 
Purchaser within 10 days of placement of the LOI. 

19.  
All items/equipment shall be dispatched in properly packed condition (i.e. no item shall be 
dispatched in loose condition such that it becomes difficult to store/identify its location at 
site at a later stage).  

20.  
Cases which cannot be marked as above shall have metal tags with the necessary markings 
on them. The metal tags shall be securely attached to the packages with strong steel binding 
wire. Each piece, Skid, Case or package shipped separately shall be labelled or tagged 
properly. 

 
BIDDER TO REFER SUB-SECTION C2-A FOR CUSTOMER SPECIFICATION IN 
THIS REGARD. 
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Annexure-V Piping & Valve Material Specification 

 

1. General 
This specification covers the basic requirements for the design and materials of process and 
utility piping for the Flue Gas Desulfurization Plant. 

2. Material Selection 
1) Basically, rubber lined pipes are selected to prevent the corrosion and erosion for 

process service, namely slurry line and other line possible to contact with raw gas.  
2) Class AA60 is applied according to process line conditions. 
3) For utility services, other classes are applied. 
4) In principle, piping material will conform to ASTM, but ASTM equivalent material 

specified by other authorized code may be applied. 
5) Non-asbestos type shall be used for Packing and Gasket. 

 
3. Design of Piping Component 

1) In principle, each component of all piping will be selected from ANSI ASME or 
international standard in the dimensions and other requirements. 

2)  Metric series are applied to the bolt thread. 
3) Nozzle weld tees or extruded tees are used as branch connection in lined piping, in 

general. 
4) Short radius elbow may be used for 550mm or larger size piping. 
5) Fittings for 50 and smaller galvanized piping shall be of screwed type. 

 
4. Piping Material 

1) Symbols of Piping Service Class 
 
Piping service class name is composed of the following symbols. 
 
Example:         A        A         60 
                                                                   Suffix Number 
                       Second Pipe Material Symbol 
                       First Pipe Material Symbol 
 
Note: 

First Pipe Material 
Symbol 

 

A: Lining AA: Rubber Lining 

B : Stainless Steel BA: 304 Stainless steel 

C: Carbon Steel CA: A53 Gr.B Welded 

CC: A53 Gr.B or AI06 Gr.B/C 

CG: Galvanized 
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2) Class No. and Fluid Designation 
 

CLASS NO. FLUID NAME SYMBOL  

AA60 Gypsum Slurry  
Filtrate Slurry  
Waste Water  
Duct Drain  
Beltfilter Vent Gas 

GS 
FS 
WW 
DD 
VBG 

 

BA01 Instrument Air  
Lube Oil (Low Pressure) 

AI 
LOL 

 

CC01 Process Water 
Raw Water  
Cooling Water Supply  
Cooling Water Return  
Vacuum Pump Vent  
Antifoam Agent 

WP 
WR 
WCS 
WCR 
VG 
AA 

Note 1 

Note I 
Class AA60 shall be applied for process water service line in contact with corrosive and 
abrasive media. 

 
 

3) Abbreviations 
 
Abbreviations used throughout this specification are as follows: 
 

  BB  : Bolted Bonnet 

BC  : Bolted Cover 

BE  : Bevel End 

BW  : Butt Weld 

CAL  : Calculation 

CR                        : Chloroprene Rubber 

E  : Electric Resistance Weld 

EPDM  : Ethylene Propylene Diene Methylene Rubber 

Eq  : Equal 

FE  : Flange End 

FF  : Flat Face 

G. OP  : Gear Operation 

Gal.  : Galvanized 

HEX.  : Hexagon 

IIR  : Isobutylene Isoprene Rubber 
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ISRS  : Inside Screw Rising Stem 

La   : Larger 

L.OP   : Lever Operation 

NB   : Nominal Bore 

NW   : Nozzle Weld 

OS&Y   : Outside Screw & York 

PE  : Plane End 

PP  : Poly Propylene 

PTFE   : Poly Tetra Fluoro Ethylene 

RF   : Raised Face 

R/L   : Rubber lined or rubber seated 

S   : Seamless 

SB   : Screw Bonnet 

SC   : Screw Cover 

SCH   : Schedule No. 

SCR'D   : Screwed 

Sm   : Smaller 

SO   : Slip On 

St.   : Stelliting 

SW   : Socket Weld 

W   : Weld 

WN   : Welding Neck 

W/LINING  : With Lining 

V#   : Valve No. 

13 CR  :  13% CHROMIUM 
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CLASS 
Max.Press. (MPaG) 

  
1.1   

C.A. 

mm 
CLASS 

AA60      

(1/1) 

Max.Temp. (degC) 

  
65 

  

   
 

AA60      

(1/1) 

FLUID GYPSUM SLURRY    

ITEM Size Thickness 

   

Specification 

  

ITEM No. 

PIPING 
DN25 - 

DN50 
SCH40 A53-B SML PE (I:R/L) ASME   

  
DN65 - 

DN150 
SCH40 A53-B E.R.W BE (I:R/L) ASME   

  
DN200 - 

DN300 
SCH20 A53-B E.R.W BE (I:R/L) ASME   

  
DN350 - 

DN400 
SCH10 A53-B E.R.W BE (I:R/L) ASME   

  
DN450 - 

DN500 
SCH10 A53-B E.R.W BE (I:R/L) ASME   

  
DN550 -

DN1000 
7.9T A134(A283-C) EFW BE (I:R/L) ASME   

  
DN1100-

DN1200 
9.5T A134(A283-C) EFW BE (I:R/L) ASME   

FITTING 
DN25 - 

DN50 

Suit to 

PIPE 
BW A234-WPB (I:R/L) ASME-B16.9   

  
DN65 - 

DN150 

Suit to 

PIPE 
BW A234-WPBW (I:R/L) ASME-B16.9   

  
DN200 - 

DN300 

Suit to 

PIPE 
BW A234-WPBW (I:R/L) ASME-B16.9   

  
DN350 - 

DN500 

Suit to 

PIPE 
BW A234-WPBW (I:R/L) ASME-B16.9   

  
DN550 -

DN1000 

Suit to 

PIPE 
BW A134(A283-C) EFW (I:R/L) ASME-B16.9   

  
DN1100-

DN1200 

Suit to 

PIPE 
BW A134(A283-C) EFW (I:R/L) ASME-B16.9  

SMOOTH BEND 
DN25 - 

DN80 

Suit to 

PIPE 
BW A53-B (I:R/L)  

FLANGE 
DN25 - 

DN600 
  SO A105 ASME150 SO FF (I:R/L) ASME-B16.5  

  
DN650 -

DN1800 
  SO A105 AWWA CL.B SO FF (I:R/L) AWWA-C207  

PINCH VALVE 
DN25 - 

DN150 
  

PN 16 A126-B TRIM-13CR SLEEVE-CR LINING-IIR FF 

HAND WHEEL 
 

GASKET 
DN25 - 

DN600 
  

V-2000 RUBBER RUBBER OR EQ. ASME150 2.0T FLAT 

RING 
 

  
DN650 -

DN1800 
  

V-2000 RUBBER RUBBER OR EQ. AWWA CL.B 2.0T FLAT 

RING 
  

BOLT & NUT ALL SIZE   STUD U HEAVY NUT A307-GR.B/A563-GR.A FINISHED   

Note: I: R/L – Replaceable Wear Resistant Natural Rubber Lining of minimum 6mm thickness. Additional 

thickness of 2 mm rubber lining shall be provided in bends. 
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CLASS Max.Press. (MPaG) 

  

1  C.A. mm 

BA01      

(1/1) 

Max.Temp. (degC) 

  

  

45   

FLUID INSTRUMENT AIR, LUBE OIL   

ITEM Size Thicknes

s 

Specification  

PIPING 

  

DN6- DN50 SCH40S A312-TP304 SML PE ASME 

DN65-DN250 SCH20S A312-TP304 E.R.W BE ASME 

FITTING 

  

DN6 - DN50 Suit to 

PIPE 

3000LB SW A182-F304 ASME-B16.11 

DN65 - DN250 BW A403-WP304 ASME-B16.9 

FLANGE 

  

DN6 - DN50 Suit to 

PIPE  

SW GR.304 GR.304 ASME150 SW RF ASME-B16.5 

DN65 - DN250 LOOSE A105 ASME150 LOOSE ASME-B16.5 

GATE VALVE 

  

DN6 - DN50   API-602 PN 16 A182-F304 AISI304 SW BB,OS&Y HAND WHEEL 

DN65 - DN250   ASME-B16.34 PN 16 A351-CF8 AISI304 RF BB,OS&Y HAND WHEEL 

GASKET 

  

DN6 - DN150   V-6500 NON-ASBESTOS OR EQ. ASME150 1.5T FLAT RING 

DN200- DN250   V-6500 NON-ASBESTOS OR EQ. ASME150 3.0T FLAT RING 

BOLT & NUT ALL SIZE   STUD U HEAVY NUT A307-GR.B/A563-GR.A FINISHED 
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CLASS Max.Press. (MPaG) 

  

0.11 0.85 

  

  C.A. mm 

CC01      

(1/1) 

Max.Temp. (degC) 

  

155 45 

  

   

FLUID WATER, VENT GAS   

ITEM Size Thickness  Specification 

PIPING 

  

  

DN6 - DN50 SCH80 A53-B SML PE ASME 

DN65 - DN150 SCH40 A53-B E.R.W BE ASME 

DN200 - DN300 SCH20 A53-B E.R.W BE ASME 

FITTING 

  

  

DN6 - DN50   3000LB SW A105 ASME-B16.11 

DN65 - DN150 Suit to 

PIPE 

BW A234-WPB ASME-B16.9 

DN200 - DN300 BW A234-WPB ASME-B16.9 

FLANGE 

  

DN6 - DN150 Suit to 

PIPE 

SO A105 ASME150 SO RF ASME-B16.5 

DN200 - DN300 SO A105 ASME150 SO RF ASME-B16.5 

GATE VALVE 

  

DN6 - DN50   API-602 PN16 A105 13CR SEAT STL SW BB,OS&Y HAND WHEEL 

DN65 - DN300   ASME-B16.34 PN16 A395 13CR RF BB,OS&Y HAND WHEEL 

GLOBE 

VALVE 

  

DN6 - DN50   API-602 PN16 A105 13CR SEAT STL SW BB,OS&Y HAND WHEEL 

DN65 - DN300   ASME-B16.34 PN16 A395 13CR RF BB,OS&Y HAND WHEEL 

CHECK 

VALVE 

  

DN6 - DN50   API-602 PN16 A105 13CR SEAT STL SW BC,LIFT 

DN65 - DN300   ASME-B16.34 PN16 A395 13CR RF BC,SWING 

BALL VALVE DN6 - DN100   ASME-B16.34 PN16 A105 AISI304 RF BALL LEVER.  

FULL BORE 

BUTTERFLY 

VALVE 

  

  

  

  

  

DN50 - DN150   ASME-B16.34 PN16 A216-WCB 13CR EPDM RF WAFER WAFER 

LEVER. 

DN50 - DN150   ASME-B16.34 PN16 A216-WCB 13CR EPDM RF WAFER WAFER AIR 

CYLINDER W/L.SWITCH 

DN50 - DN150   ASME-B16.34 PN16 A216-WCB 13CR EPDM RF WAFER WAFER 

ELECTRIC MOTOR W/L.SWITCH 

DN200 - DN300   ASME-B16.34 PN16 A216-WCB 13CR EPDM RF WAFER WAFER WHEEL 

WITH GEAR 

DN200 - DN300   ASME-B16.34 PN16 A216-WCB 13CR EPDM RF WAFER WAFER AIR 

CYLINDER W/L.SWITCH 

DN200 - DN300   ASME-B16.34 PN16 A216-WCB 13CR EPDM RF WAFER WAFER 

ELECTRIC MOTOR W/L.SWITCH 

GASKET 

  

DN6 - DN150   V-6500 NON-ASBESTOS OR EQ. ASME150 1.5T FLAT RING 

DN200 - DN300   V-6500 NON-ASBESTOS OR EQ. ASME150 3.0T FLAT RING 

BOLT & NUT ALL SIZE   STUD U HEAVY NUT A307-GR.B/A563-GR.A FINISHED 
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1.0 STANDARD TECHNICAL REQUIREMENTS – EQUIPMENTS/ COMPONENTS OF GDS 

 
 

I 
DESIGN CONSTRUCTION –VACUUM BELT FILTERS 

1. The vacuum belt filter shall be proven design in operation for similar capacities. The filter cloth 
shall be polyester or polypropylene as per the proven design of the supplier and shall be 
guaranteed for a minimum life of not less than 7000 hrs. 

2. The complete frame of the filter and all parts in contact with gypsum shall be made of 
corrosion resistant material. 

3. In case, the contractor offers a design with an underlying belt for carrying the filter cloth, the 
same shall be endless, factory vulcanized rubber belts. The belt shrouds and the sealing belts 
shall provide a leak tight arrangement to prevent overflow of gypsum slurry. The sealing belt 
shall have minimum life of not less than 7000 hrs. 

4. The vacuum box shall ensure tight sealing with the belt/cloth and shall be of proven design. 

5. The belt filter shall have an automatic cloth tracking mechanism and shall be provided with all 
required instrumentation as per the supplier’s proven practice. The belt filter shall have an 
automatic cloth tensioning mechanism. 

6. The filter shall be provided with minimum 2 stages of cake washing for removing impurities in 
the gypsum. One stage of cloth washing arrangement shall also be provided. 

7. The service factor of the gear unit (if any) shall be minimum 1.5. 

8. Piping and wiring within the skid should be in the vendor’s scope. 

9. Nozzles and connections  
The suction and discharge pipes will be flanged and will have the same nominal test procedure 
as the body of the pump. Threaded connections are not admitted in these pipes. 

10. The flanges shall comply with the following standards:  
- Steel flanges as per ANSI B16.5 (raised face type, at least class 150)  
- Cast iron flanges as per ANSI 16.1 (flat face type, at least class 125)  
The pipe shall be designed according to API676 with regards to the force. 

  

II DESIGN AND CONSTRUCTION OF VACUUM PUMPS 

 Design and construction of various components of the pumps shall conform to the following 
general specifications. For material of construction of the components, data sheets shall be 
referred to. 

a) Pump Casing 

 
Pumps shall be radial split casing, close/semi-open, over-hang, end suction type back pull-out 
design, vertical discharge type for horizontal centrifugal pump. The casing shall be designed to 
withstand the maximum shut-off pressure developed by the pump at the pumping 
temperature. Pump casing shall be provided with a vent connection and piping with fittings & 
valves. Casing drain as required shall be provided complete with drain valves, piping and plugs. 
It shall be provided with a connection for suction and discharge pressure gauge as standard 
feature. It shall be structurally sound to provide housing for the pump assembly and shall be 
designed hydraulically to minimum radial load at part load operation. 

Page 501 of 522



  

 

 

 

3x660 MW NABINAGAR STPP  
 

GYPSUM DEWATERING SYSTEM 
 

TECHNICAL SPECIFICATION 

SPECIFICATION No: PE-TS-457-571-A001 

SECTION: II 

 

REV. 00  

Page: 3 of 5 

 

 

 b) Impeller 

 Impeller shall be closed, semi-closed or open type as specified elsewhere and designed in 
conformance with the detailed analysis of the liquid being handled. The impeller shall be 
secured to the shaft, and shall be retained against circumferential movement by keying, 
pinning or lock rings. On pumps with overhung shaft, impellers shall be secured to the shaft by 
a lockout or cap screw which tightness in the direction of normal rotation. 

c) Impeller/Casing Wearing Rings 

 Replaceable type wearing rings shall be provided at suitable locations of pumps. Suitable 
method of locking the wearing ring shall be used. Wearing rings shall be provided in pump 
casing and/or impeller as per manufacturer’s standard practice. 

d) Shaft 

 The critical speed shall be well away from the operating speed and in no case less than 130% 
of the rated speed. The shaft shall be ground and polished to final dimensions and shall be 
adequately sized to withstand all stresses from rotor weight, hydraulic loads, vibration and 
torques coming in during operation. 

e) Shaft Sleeves 

 Renewable type fine finished shaft sleeves shall be provided at mechanical seals. Shaft sleeves 
shall be fastened to the shaft to prevent any leakage or loosening. Shaft and shaft sleeve 
assembly should ensure concentric rotation. 

f) Bearings 

 Heavy duty bearings, adequately designed for the type of service specified in the enclosed 
pump data sheet and for long, trouble free operation shall be furnished. The bearings offered 
shall be capable of taking both the radial and axial thrust coming into play during operation. In 
case, sleeve bearings are offered additional thrust bearings shall be provided. Antifriction 
bearings of standard type, if provided, shall be selected for a minimum life 20,000 hrs. of 
continuous operation at maximum axial and radial loads and rated speed. Proper lubricating 
arrangement for the bearings shall be provided. The design shall be such that the bearing 
lubricating element does not contaminate the liquid pumped. Where there is a possibility of 
liquid entering the bearings suitable arrangement in the form of deflectors or any other 
suitable arrangement must be provided ahead of bearings assembly. Bearings shall be easily 
accessible without disturbing the pump assembly. A drain plug shall be provided at the bottom 
of each bearings housing. 

g) Mechanical Seals 

1)  Mechanical seals shall be of single type with either sliding gasket or bellows between the 
axially moving face and shaft sleeves or any other suitable type. The sealing faces should be 
highly lapped surfaces of materials known for their low frictional coefficient and resistance to 
corrosion against the liquid being pumped. 

 The pump supplier shall coordinate with the seal maker in establishing the seal chamber of 
circulation rate for maintaining a stable film at the seal face. The seal piping system shall form 
an integral part of the pump assembly. For the seals under vacuum service, the seal design 
must ensure sealing against atmospheric pressure even when the pumps are not operating. 
Necessary provision for seal water supply along with complete piping fittings and valves as 
required shall form integral part of pump supply. 

h) Pump Shaft Motor Shaft Coupling 

 The pump and motor shafts shall be connected with an adequately sized flexible coupling of 
proven design with a spacer to facilitate dismantling of the pump without disturbing the 
motor. Necessary coupling guards shall also be provided. 
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 i) Base Plate 

 
 
 
 
 

A common base plate mounting both for the pump and motor shall be furnished. The base 
plate shall be fabricated steel and of rigid construction, suitably ribbed and reinforced. Base 
plate and pump supports shall be so constructed and the piping unit so mounted as to 
minimize misalignment caused by mechanical forces such as normal piping strain, internal 
differential thermal expansion and hydraulic piping thrust. Suitable drain troughs and drip lip 
shall be provided. 

j) Drive Motor (Prime Mover) 

 The kW rating of the drive shall be based on continuously driving the connected equipment for 
the conditions specified. 

III GYPSUM DISCHARGE CHUTE 

a) The minimum valley angle of chutes shall be 60 degrees at the feeding point to guide the 
material in the direction of belt travel. Transfer chutes shall be adequately sized and sloped to 
ensure smooth flow of Gypsum without any accumulation anywhere. 

b) Chutes shall be made of minimum 20 mm thick TISCRAL / SAILHARD/ LSLAS07 or equivalent 
material. All chutes should have one inspection door at every floor and for the ones in 
between the floors (more than 1.5 meter above the operating floor level) suitable access for 
trouble free maintenance shall be provided. For sealing of inspection doors labyrinth type 
arrangement to be provided.  

c) Complete chute work in the region of flap gates shall be fabricated from 20 thk TISCRAL or 
equivalent. In case of vertical chute (valley angle more than 80 degree) complete chute, work 
shall be of 20 mm thick TISCRAL or equivalent material. While finalizing the chute work inside 
the building, arrangement for shifting and replacing chute legs, proper handling 
arrangement/wall openings, trolleys, hoists shall also be provided. While fabricating the chute, 
no welds in between shall be allowed. 

 One (1) no. chute blockage switch for each belt filter of proven type (subject to approval of the 
employer) shall be provided. Chute blockage switch shall trip the feeding conveyor in case of 
Chute blockage and protect the feeding conveyor equipment. 

IV PIPING 

a) 

The slurry pipes shall be sized to minimize erosion and avoid settling of the gypsum at all load 
operation. Slurry pipes shall be designed to keep the velocity above the settling velocity under 
all operating conditions. The bidder may provide a recirculation line with motorized isolation 
valve for the above purpose. All the pipes handling slurry shall be provided with replaceable 
rubber lining of proven quality. The slurry pipes shall be lined with replaceable wear resistant 
natural rubber lining of minimum 6 mm thickness. Additional thickness of 2 mm in rubber 
lining shall be provided at bends. The bidder can provide slurry pipes of size lower than 300 NB 
made up of FRP material (silicon carbide coating on slurry exposed surface) if it has previous 
experience of providing the same. Outer surface of the pipes should be fire retardant. All the 
rubber-lined pipes shall be of flanged connection. 

b) 
Valves shall be of proven type and type contractor shall submit details valve schedule for 
employer's approval. Reference list for previous installations for similar application shall also 
be furnished to the employer. 

c) 
The isolation valves provided in all the slurry lines shall be of knife gate type/butterfly type 
unless specifically mentioned. Motorized actuators shall be provided for valves requiring 
frequent operation as indicated in the relevant scheme. 

d) 
Necessary arrangements for purging & flushing of all the process pipelines, equipments etc. 
shall be required. 

e) Belt filter washing pumps shall have a minimum flow line to tank with a restriction orifice. 
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 f) All Lube oil , Instrument Air piping shall be made up of Gr.304 Stainless Steel material. 

g) All process water & Cooling water piping shall be made up of Carbon Steel Pressure Piping. 

V PROCESS/CLARIFIED WATER PUMPS 

a) 

The cake/cloth wash pumps shall be horizontal centrifugal type designed for continuous 
operation with semi-open or closed impeller. Casing, Gland and Stuffing Box shall be of 2.5 Ni 
Cast Iron to IS:210 Grade FG 260 or equivalent. Impeller, Wearing rings (as applicable) shall be 
of Stainless Steel -316 grade and Shaft & Shaft sleeves shall be of SS-410 grade. Pump re-
circulation line shall be provided for pumping system. Pumps shall be provided with 
accessories such as Y-type suction strainers, Coupling guard, drain plugs, vent valves etc. 

VI GENERAL 

a) 

Cake/Cloth Wash pump shall be 1500/3000 RPM. The Vacuum Pump is a low speed machine 
and the RPM shall be selected by the bidder meeting the system requirement.  
Bidder to note that above shall be subject to BHEL/BHEL’s Customer approval during contract 
stage. 

b) 
For gypsum, the bulk density shall be taken as 900 kg/m3 for volumetric computation and 1250 
kg/m3 for torque and drive requirements. Refer respective P&IDs for Slurry details. 

c) 

The slurry pumps shall be provided with motorized suction and discharge valves. In addition, 
flushing water lines with motorized valves shall be provided for each pump for automatic 
flushing of the pump after each shut down. The flushing water for the pumps shall be taken 
from the process water supply. 

d) 
The slurry pump casing should be radially split to allow easy removal of impeller. 
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ANNEXURE - 1 
 

DRAWINGS / DOCUMENTS TO BE SUBMITTED WITH THE BID 
 
 

Bidder should submit the filled up (wherever applicable), signed and stamped 
copy of the following documents along with the offer/ bid for technical evaluation: 
 

Sl. 

No. 
Reference 

Description 

 

 1.  Annexure-2 COMPLIANCE CUM CONFIRMATION CERTIFICATE 

2.  Annexure-3 PRE BID CLARIFICATION SCHEDULE 

3.  Annexure-4 DEVIATION SHEET (COST OF WITHDRAWAL) 

4.  Annexure-5 SCHEDULE OF GUARANTEES 

5.  Annexure-6 LIST OF MAKES OF SUB VENDOR ITEMS 

6.  Annexure-7 LIST OF TOOLS & TACKLES 

7.  Annexure-8 EQUIPMENT DATA SHEET/ SCHEDULE (TO BE FILLED BY BIDDER) 

8.  Annexure-9 LIST OF COMMISSIONING SPARES 

9.  UNPRICED SCHEDULE IN THE PRICE FORMAT ISSUED ALONG WITH 
TENDER 
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COMPLIANCE-CUM-CONFIRMATION CERTIFICATE  

 
The bidder shall confirm compliance with following by signing / stamping this compliance 
certificate (every sheet) and furnish 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 mentioned 
under “exclusion and 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 without any 
extra implications to BHEL after award of the contract. 

 
d) All drawings/ data-sheets / calculations etc. submitted along with the offer, if not 

sought/required for bid evaluation shall not be taken cognizance off. 
 
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, the same 
shall be resolved by the bidder 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, the 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 are 

deemed to be included in the base price. 
 
g) All sub-vendors shall be subject to BHEL / CUSTOMER approval in the event of order.  

 
h) Guarantee/Warranty 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 within the 
scope of work as tender specification. This clause will apply in case during site 
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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/documents/quality plans submission, comment incorporation & 

approval shall be as stipulated elsewhere in the specification. 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)   The bidder has not tampered with this compliance-cum-confirmation certificate and if at 

any stage any tampering 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. 

 
m) Successful bidder shall furnish detailed erection/installation manual for each of the 

equipment supplied under this contract as per the schedule of submission of documents 
and well before the scheduled erection of the equipment / component concerned. 

 
n) Document approval by customer under Approval category or information category shall 

not absolve the vendor of their contractual obligations of completing the work as per 
specification requirement. Any deviation from specified requirement shall be reported by 
the vendor in writing and shall require written approval. Unless any change in specified 
requirement has been brought out by the vendor during detail engineering in writing 
while submitting the document to customer for approval, approved document (with 
implicit deviation) will not be cited as a reason for not following the specification 
requirement. 

 
o) In case vendor submits revised drawing after approval of the corresponding drawing, any 

delay in approval of revised drawing shall be to vendor’s account and shall not be used as 
a reason for extension in contract completion.  
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                    ANNEXURE-3 
 
PRE-BID CLARIFICATION SCHEDULE 

 
 

S. 
NO. 

SECTION/CLAUSE/PAGE NO. STATEMENT OF THE 
REFERRED CLAUSE 

CLARIFICATION 
REQUIRED 

    

    

    

    

    

    

    

    

    

 

The bidder hereby clarifies 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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DEVIATION SHEET (COST OF WITHDRAWAL) 
 

(TO BE FILLED UP BY BIDDER IN THE FORMAT ATTACHED AS 
ANNEXURE –II OF GENERAL CONDITIONS OF CONTRACT ISSUED 

ALONG WITH TENDER. ANY DEVIATION QUOTED ELSEWHERE/ IN 
OTHER FORMAT SHALL NOT BE CONSIDERED) 
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SCHEDULE OF GUARANTEES 
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1.0  PERFORMANCE GUARANTEE 

 All performance tests for GDS shall be carried out in accordance with the relevant latest 
international codes/standards.  

1) Bidder shall furnish Performance guarantee for the design, manufacture, material, 
safe and trouble-free operation of the Gypsum Dewatering System (GDS) and its 
accessories. 

2) Bidder shall furnish guaranteed power consumption for the gypsum dewatering 
system. Guaranteed Power Consumption in the applicable format shall be submitted 
in sealed envelope along with price bid as part of techno-commercial offer. However 
along with unpriced format, bidder shall furnish guaranteed power consumption 
format indicating "Quoted" in the table provided in Annexure-IV of the price 
schedule. 

3) Vendor shall Guarantee and demonstrate each Vacuum Belt Filter capacity of 
minimum 65.3 TPH wet gypsum cake with an inlet solid concentration of 45% by 
weight. 

4) The contractor shall guarantee and demonstrate that gypsum cake moisture content 
shall not be more than 10% and chloride content shall not be more than 100 ppm. 
Purity of gypsum shall be 90% or more. 

5) The filter cloth shall be guaranteed for a minimum life of not less than 7000 hrs. 

6) The liners in hydro-cyclone shall have a minimum wear life of not less than 7000 hrs. 

7) Noise level ≤85 dB (A) at 1 m horizontal distance from equipment/enclosures & 1.5 m 
above operating floor is to be guaranteed. 

8) Vibration levels measured on the non-rotating parts shall not exceed the zone limit 
“B” as defined in ISO 10816 at steady conditions and shall not exceed the zone limit 
“C” as defined in ISO 10816 at transient conditions. 

9) Acceptance tests to be carried out as per the procedure defined by the bidder which 
shall be submitted for BHEL/ PVUNL approval. 

10) In the event that the performance test is unsuccessful, bidder shall take necessary 
remedial action at his cost and the performance test shall be repeated. 

 
Bidder shall submit signed & stamped copy of this document. 
 

 
 
 
 
 

Page 511 of 522



  

 

 

3x660 MW NABINAGAR  STPP  
 

GYPSUM DEWATERING SYSTEM 
TECHNICAL SPECIFICATION 

 
SUB-VENDOR LIST 

SPECIFICATION NO. PE-TS-457-571-A101 

SECTION : III 

ANNEXURE : 6 

REV 00  

SHEET  1 OF 1 

 

1
.1

 
P E M - 6 6 6 6 - 0   
  
  

 
LIST OF MAKES OF ITEMS 

 
S.N. ITEM NAME MANUFACTURER LOCATION 
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LIST OF SPECIAL TOOLS & TACKLES 

 

S.N. ITEMS QUANTITY 
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EQUIPMENT DATA SHEET/SCHEDULE 
S.No. Description Data 

1.0 GENERAL 

 a. Client  : BHEL-PEM, Noida 

b. Project  : NPGCPL Nabinagar 3x660 MW 

c. End  Customer  : NPGCPL/NTPC 

d. Location  : Aurangabad, Bihar 

e. Service  : Continuous 

f. Installation  : Inside the Building  

g. Quantity for all 3 FGD units   : 2 sets (1W+1S) 

2.0 MANUFACTURER DETAILS  

 a. Model  : Bidder to Provide 

b. Type  : Bidder to Provide 

3.0 OPERATING CONDITION  

 Medium to be handled                                  : Gypsum Slurry  

4.0 Technical Data 

4.1 PRIMARY HYDRO-CYCLONE 

 i. Stage Bidder to Provide 

ii. Manufacturer Bidder to Provide 

iii. Number of Hydro cyclone Bidder to Provide 

iv. Diameter of Hydro cyclone  Bidder to Provide 

v. Diameter of Vortex Finder Bidder to Provide 

vi. Diameter of Apex Valve Bidder to Provide 

vii. Diameter of Feed Inlet Bidder to Provide 

viii. Design Pressure Bidder to Provide 

ix. Working Pressure Bidder to Provide 

x. Feed Flow rate Bidder to Provide 

xi. Overflow Rate Bidder to Provide 

xii. Underflow Rate Bidder to Provide 

xiii. Mesh of separation      (50% 
Removed) 

Bidder to Provide 
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xiv. Solid content of feed slurry Bidder to Provide 

xv. Solid content in underflow of 
Hydrocyclone 

Bidder to Provide 

xvi. Solid content in Overflow of 
Hydrocyclone 

Bidder to Provide 

 xvii. Type of cyclone Bidder to Provide 

a) Cyclone Dia/Height (mm) Bidder to Provide 

b) Required Liquid Feed Pressure Bidder to Provide 

c) Cyclone Connection Number/Dia. 
(mm) 

Bidder to Provide 

d) Feed Bidder to Provide 

 e) Overflow Bidder to Provide 

f) Underflow Bidder to Provide 

g) Rf Value 
          (Underflow Slurry (m3/hr/Feed 

Slurry   (m3/hr)  ) 

Bidder to Provide 

h) Material Bidder to Provide 

i) Shell Bidder to Provide 

j) Internal Structure Part Bidder to Provide 

k) Lining Bidder to Provide 

l) Particle Size Distribution Bidder to Provide 

m) Weight Bidder to Provide 

4.2 VACUUM BELT FILTERS (VBF) 

 a. Manufacturer  : Bidder to Provide 

b. Model No.  : Bidder to Provide 

c. Dimensions (W x L x H) (m x m x m)  : Bidder to Provide 

d. Cloth Width  m : Bidder to Provide 

e. Cloth Length  m : Bidder to Provide 

f. No. Working / Stand-by  : Bidder to Provide 

g. Capacity (Guaranteed) 
Gypsum (Dry)  
Gypsum (Slurry)  

 
Kg/hr 

m3/kg 

: 
: 
: 

Bidder to Provide 

h. Inlet Flow 
Volume  
Solid Concentration        

 
m3/h 

%w/w 

: 
: 
: 

Bidder to Provide 

i. Gypsum Flow (Dry) Kg/hr : Bidder to Provide 
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j. Moisture Removed % : Bidder to Provide 

k. No. of stages of cake washing / water 
flow 

m3/h : Bidder to Provide 

l. No. of stages of cloth washing / water 
flow 

m3/h : Bidder to Provide 

m. Design Pressure of Vacuum Chamber   : Bidder to Provide 

n. Operating Pressure of Vacuum 
Chamber 

 : Bidder to Provide 

o. Material / Thickness mm : 
: 
: 
: 
: 

Bidder to Provide 

i. Casing  Bidder to Provide 

ii. Cloth  Bidder to Provide 

iii. Gypsum Discharge Hopper  Bidder to Provide 

iv. Vacuum Box  Bidder to Provide 

p. Life of Cloth                                                    hrs : Bidder to Provide 

q. Type /Material of Carrying Belt  : Bidder to Provide 

r. Type / Material of Sealing Belt  : Bidder to Provide 

s. Life of Carrying Belt hrs  Bidder to Provide 

t. Life of Sealing Belt hrs  Bidder to Provide 

u. Automatic Cloth Tensioning 
Mechanism Provided 

  Yes / No - Bidder to confirm 

4.3 VACUUM RECEIVER TANK 

a.  No. of Tank for each VBF  : Bidder to Provide 

b.  Capacity (m3)   : Bidder to Provide 

c.  Dimensions (Dia x Height) (mm x mm)  : Bidder to Provide 

d.  Material / Thickness (mm)  : Bidder to Provide 

e.  Lining Material / Thickness mm  : Bidder to Provide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.4 Vacuum Pumps   
 

a.  Manufacturer : Bidder to Provide 

b.  Make/Model   

c.  Type : Bidder to Provide 

d.  No. of Pumps for each Vacuum Belt Filter : Bidder to Provide 

e.  Rated Capacity Flow  (m3/hr) : Bidder to Provide 
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Rated Capacity Head  (mWCI) : Bidder to Provide 

Rated Capacity Power (KW) : Bidder to Provide 

f.  Power consumption   (KW) : Bidder to Provide 

g.  Pump Speed  (rpm) : Bidder to Provide 

h.  Motor Rating   (KW) : Bidder to Provide 

i.  Motor Speed   (rpm) : Bidder to Provide 

j.  Margins  (Flow/Head)   (%/%) : Bidder to Provide 

k.  Operation Pressure : Bidder to Provide 

l.  Design Pressure : Bidder to Provide 

m.  Material/Thickness  (mm) of : Bidder to Provide 

Base/Lining : Bidder to Provide 

Casing : Bidder to Provide 

Shaft : Bidder to Provide 

Impeller : Bidder to Provide 

n.  Type of seal : Bidder to Provide 

o.  Sealing Water Flow (m3/hr) : Bidder to Provide 

p.  Bearing : Bidder to Provide 

No. of Bearings : Bidder to Provide 

Type Of Bearings : Bidder to Provide 

q.  Type of coupling : Bidder to Provide 

r.  Whether silencer provided at outlet : Yes/No 

4.5 SLURRY PIPES :  

a.  Pipe size (mm) : Bidder to Provide 

b.  Type of Joints : Bidder to Provide 

Pipe to Pipe/Pipe to Fittings  Bidder to Provide 

Fittings  Bidder to Provide 

c.  Material / Thickness (mm)of Pipe : Bidder to Provide 

d.  Material Thickness of lining : Bidder to Provide 

e.  Estimated Life of liners (hrs.) : Bidder to Provide 

f.  Slurry Solid concentration (w/w %) : Bidder to Provide 
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g.  Slurry Settling Velocity (m/s)  Bidder to Provide 

h.  Pipe Velocity (m/s)  Bidder to Provide 

4.6 BELT FILTER WASH PUMPS   

a.  No. for each VBF   

b.  No. of stand-by pumps for each VBF   

c.  Make / Model   

d.  Impeller Type   

e.  Material / Thickness (mm) of Impeller and lining   

f.  Casing Type   

g.  Material/Thickness of Casing/Lining   

h.  Rated Flow/Head (m3/hr./mWCI)   

4.7 CAKE WASH PUMPS   

i.  No. for each VBF   

j.  No. of stand-by pumps for each VBF   

k.  Make / Model   

l.  Impeller Type   

m.  Material / Thickness (mm) of Impeller and lining   

n.  Casing Type   

o.  Material/Thickness of Casing/Lining   

p.  Rated Flow/Head (m3/hr./mWCI)   

4.8 BELT ACCESSORIES   

4.8.
1 

Bearing   

a. Carrying : Bidder to Provide 

b. Return : Bidder to Provide 

4.8.
2 

Material   

a. Roller : Bidder to Provide 

b. Spindle : Bidder to Provide 

4.8.
3 

Pulleys   

i) General (for all types of Pulleys) : Bidder to Provide 

a. Pulley Shaft Diameter : Bidder to Provide 
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ii) Drive Pulleys   

a. Lagging : Bidder to Provide 

b. Lagging thickness : Bidder to Provide 

c. Minimum angle of wrap  : Bidder to Provide 

d. Maximum out of roundness  : Bidder to Provide 

iii) Other Pulleys   

a. Lagging : Bidder to Provide 

b. Lagging thickness : Bidder to Provide 

iv) Rubber for lagging   

a. Type : Bidder to Provide 

b. Hardness : Bidder to Provide 

c. Elongation : Bidder to Provide 

d. Strength : Bidder to Provide 

e. Abrasion Loss : Bidder to Provide 

f. Specific Gravity : Bidder to Provide 

g. Adhesion Strength : Bidder to Provide 

v) Bearings for Pulleys   

a. Type : Bidder to Provide 

b. Casing : Bidder to Provide 

c. Sealing : Bidder to Provide 

d. Lubrication : Bidder to Provide 

e. Pulley Material : Bidder to Provide 

f. Shaft Material : Bidder to Provide 

4.9 Chutes and Hoppers   

a. Minimum Valley Angle : Bidder to Provide 

b. Material : : Bidder to Provide 

 i) Chute work : Bidder to Provide 

 ii) Sliding zones & adjacent sides : Bidder to Provide 

 iii) No striking/ Non sliding zones : Bidder to Provide 
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 iv) Chute with valley angle 80 degree and 
above 

: Bidder to Provide 

 v) In the zone of magnetic field : Bidder to Provide 

 vi) In the zone of flap gates : Bidder to Provide 

 vii) Discharge Hoods overhead pulleys : Bidder to Provide 

c. Inspection Doors : Bidder to Provide 

d. Chute Construction : Bidder to Provide 

 i) Corners : Bidder to Provide 

 ii) Joints Bolted : Bidder to Provide 

 iii) Bolt size : Bidder to Provide 

 iv) Bolts spacing : Bidder to Provide 

 v) Fixing Arrangement : Bidder to Provide 

4.9.
1 

Skirt Boards   

a. Length : Bidder to Provide 

b. Height : Bidder to Provide 

c. Width 
Side plate 
Top cover 

: Bidder to Provide 

4.9 Secondary (Waste Water) Hydrocyclone : Bidder to Provide 

 i) Stage : Bidder to Provide 

ii) Manufacturer : Bidder to Provide 

iii) Number of Hydrocyclone : Bidder to Provide 

iv) Diameter of Hydrocyclone  : Bidder to Provide 

v) Diameter of Vortex Finder : Bidder to Provide 

vi) Diameter of Apex Valve : Bidder to Provide 

vii) Diameter of Feed Inlet : Bidder to Provide 

viii) Design Pressure : Bidder to Provide 

ix) Working Pressure : Bidder to Provide 

x) Feed Flow rate : Bidder to Provide 

xi) Overflow Rate : Bidder to Provide 

xii) Underflow Rate : Bidder to Provide 

xiii) Mesh of separation      (50% Removed) : Bidder to Provide 

xiv) Solid content of feed slurry : Bidder to Provide 
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xv) Solid content in underflow of Hydro-
cyclones 

: Bidder to Provide 

xvi) Solid content in Overflow of Hydro-
cyclones 

: Bidder to Provide 

       xvii) Type of cyclone : Bidder to Provide 

a. Cyclone Dia/Height (mm) : Bidder to Provide 

b. Required Liquid Feed Pressure : Bidder to Provide 

c. Cyclone Connection Number/Dia. (mm) : Bidder to Provide 

d. Feed : Bidder to Provide 

e. Overflow : Bidder to Provide 

f. Underflow : Bidder to Provide 

g. Rf Value 
          (Underflow Slurry (m3/hr/Feed Slurry   

(m3/hr)   

: Bidder to Provide 

h. Material : Bidder to Provide 

i. Shell : Bidder to Provide 

j. Internal Structure Part : Bidder to Provide 

 k. Lining : Bidder to Provide 

l. Particle Size Distribution : Bidder to Provide 

m. Weight : Bidder to Provide 
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LIST OF COMMISSIONING SPARES 

 

S.N. ITEMS QUANTITY 
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